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C OM PARIS ON OF NE W YOR K CABLE , ELECTRIC , A ND 

H ORSE CAR L I NES. 

The extensive and pxcellently managed system of the 
Metl"Opolitan Strp",t Rail way Company of this city af­
fords opportunity fOI' a yaluable comparison of the 
relative cost of operation of the systems of traction by 
horse, cablp, and electricity. In kepping- with the 
broad-minded spirit which has characterized the man­
ag-ement of the company's affairs, the annual statistics 
of the cost of operation of its system are regularly pu b­
lished for the benpfit of the pUblic, which is thus put 
in pos�ession of data that cannot fail to be of great 
value in solving the problems of transportation with 
which our great cities are confronted. 

On the thirtieth of June last the company had in 
operation 113'4 miles of horse railway track, 25'3 miles 
of the cable system, and 82 ' 1  miles operated by the 
underground electric system. The table gh'en below 
is a sUlIlmary of the operating expenses per car mile for 
each system, and the figures given possess unusual 
value from the fact that the three systems are all 
operated under one manag-ement. and in the same city. 
and the rewlts obtained, therefore. are not vitiated for 
purposes of comparison (as is so often the case) by dis· 
similar conditions of location, wages, cost of supplies, 
and Plethods of operation. 

CABLE ROADS. 

Cents . 
Maintenance of way.... . . . . . . . .  . . . . • . . .  4'69 
Maintenance of equipment . . . . . . . . . . . • . . . • . • • • . . . .  ' " .. .. , 1'13 
Power . . . . . . .  • • • . • • . . . • . . . .  . . •• • . . . . • . . . . . . . . •••• . • •• . . . • . 2'39 
Transportation . . . . . . . . . . . •  , ....... ' ......................... , 8'43 
General expenses. , . . . . . . . . . . . .  . . . .  . • . . . . . . . . . . . . . . . • . . . , . . . 1'35 

Total per car mile . . . .  ' ' .  . . . • •••••• ' ....................... 17'99 

ELECTRIC ROADS. 

Cents. 

Maintenance of way ... , .. .. .. .. .. . ........... ........... . 0'68 

lIIaintenance of equipment . •••• . • • . • •• .  ' "  • • • • •• •• . • . . , ...... 1'17 

Power . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .  1'77 

Transportation, . . , . . . .  , . . . . . . . . . . . . .  ' . . . • • •• . . . . . . . ... . .... 7'06 
General expenses. . .. . . . . . . . . . . . . . . •• .  : . . • . . •  , . . . • • • .• 1'27 

Total per car mile ,. .. 11'95 

HORSE CAR ROADS. 

Cents. 

lIIaintenance of way.... . . . . . . . . . . . . ....... ................ 0'99 

Maintenance of equipment , .. ... .. . .... ............. . . 0'42 

Ilo\vcr . , . . . . . .  . . .  • • • • • • •• . . . . . •  , . . . . . . . . . . • •• • • • • 6'69 
Traneportation. , ... , .. . .. ..,............. . .. , ........... 8'24 
General expenses . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . •  , ... ' 1'62' 

'rotal per car mile. . . .  . . . ...... .. ,., ............... ' 17'96 

'.rhe most surprising feature in this comparison is the 
high cost of operation of the cable system. It has long 
been known, of course, that the electric was much th", 
cheaper system to operate of the two, but. that the 
cable road expenses should actually exceed those of the 
horse car roads is quite unexpected and calls fOI' expla· 
nation. This is to be found in several facts, one of 
which is that the extraordinarily heavy traffic on the 
cable roads, where at times cars are run under a head­
way of only ten seconds, led to exce�sive wear of the 
cables. which was aggravated during the blockade of 
the electric roads in the snow storms of last winter, 
when the cable lines were kept in almost continuous 

operation. During this trying period a new .cable 
would last only a little more than a week. and, as a 
matter of fact, the renewals of the cables alone during 
the yeal' amollnted to 2'30 cents per car mile. Another 
cause of the high cost of maintenance of way is found 
in the fact that the company, having in view the future 
substitution of electric for cable traction, is incurring" 
hea\'y expenses in keeping up old equipment. which. 
but for the coming change, would have been replaced 
by new llIaterial. On the other hand, the cost of oper­
ating the horse car lines has been brought to its present 
relatively low figures partly by the economies resulting 
froll the consolidation of these lines under one man­
agement and partly by the great reduction whieh has 
taken place of late in the cost of feed and general sup­
plies. 

The excellent showing made by the electric t'oads is 
very gratifying. Th", low cost of the maintenance of 
way is, of course, due somewhat. to the fact that the 
tracks and underground construction are new, and 
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have not had time to show much appreciable deterio­
ration; although there is ill the underground trolley 
no ",Ieluent so �llbject to wear as is the wire cable of 
the old",r system ; indeed , the permanence, the abs",nce 

of wear alld tear, in the underground construetioll is 
an excellellt feature of tlie syst elll, which goes far to 
offset its heavy first cost. 

In regard to the cost of power of the electric,.! roads 
it should be llIentioned that it inelu tles SOllle items 
which arp due to a short eros�to\\'n horse rail way line 
which so joins several electric lilles as to necessitate its 
bein g cOllsider",(} a part of the eleetric systelll. I f these 
items are excluded, the cost of ",Ieetric moti Vt' power is 

found to be 1'57 ceuts per car Illile ill 18!lV. \Vhen the 
eompany's new 70,000 horse power power-station is in 
full operation, a further reductioll of tht'se figures will 
occur. 

The percentage of operating expemes to passenger 
receipts for the three systems was (j!).t; pel' cen t for the 
horse. 50 '8 per cent for the cable, and 38 3 per cent for 
the electric roads. In estimating their relative effi· 
ciency. however, it must be borne ,in mind that 
there is one illlportant eleulCnt left out of the above 
comparison which renders the superiority of the elec· 
tric system even lIIore striking-we refer to the comfort 
and dispatch with which the enonllons passenger 
traffic on the electric lines is malHlg"",d. The long. 
eight· wheel cars which are III almost. exclusive use on 

the trolley roads are not only Illore commodious and 
smoother in their I'u n lling thall the cable cars. but 
they are fun at a llIuch greater spped. 

There is one serious dra w tmck to travel on the elec­
tric roads which caunot. ho\\' PVPI' , be charged either 
to the system or the llIallagempnt-th e>e roads are 
g-reatly over-crowded. The only possible rempdy for 
this lies in the pro\'ision of other lines of tnwel, which 
will relieve the surface roads of the long · d istance pas­
sengers and leave the III to take care of the short-tra\'el 
traffic. Such a provision can ollly be made by the 
construction of the rapid-transit tunnel road; and we 
are g-lad to note that the Metropolitan Stl'eet Rail­
way Company is in favor of the con struction of the 
tunnel as being the only and ob\'ious solution of the 
present over·crowded condition of the surface roads. 

• e· . 
WI RELESS TELEGRAPHY I N  THE ARMY A ND 

NAVY . 

Among the llIany experts who were present upon the 
"Grande Duchesse" during thE: yacht races to watch 
the operation of the Marconi system of wirpless tele· 
graphy (described and illustrated in our last issue) were 
representatives of the United States army and navy. 
and preparations are now being- made for giving the 
system a practical test by both arms of the service. 
We understand that the signal corps of the arlllY is 
about to carry out a series of experiments in \Vashing­
ton in connection with the new automobiles which were 
recently built for the War Department. The experi· 
ments are to be made in the country around Fort Myer. 
An automobile wagon equipped with a set of Marconi 
sending and receiving apparatus will be dispatched 
several miles from the fort, and when it reaches its des­
tination it will send a balloon into the air which will 
carry a vertical wire to the proper height correspond­
ing with the distance over which the messages are to 
be sent. Anotber set of apparatus with a vertical wire 
will be installed on an automobile, which will be sta· 
tioned at the fort. 

The naval experiments are to be carried out between 
the battleship "Massachusetts" and the armored 
cruiser ,. New York." both of which will be fitted with 
a vertical wire reaching from the masthead to a slllta­
ble operating room below, the installation being ex­
actly similar to that described in OUI' last issue. It is 
proposed to make these experiments very exhaustive, 
and an attempt will be made to du plicate and evpn ex­
ceed the performance of Mr. Marconi, who recently 
communicated between British warships engaged ill 
the late autumn maneuvers which were at the time 
eighty miles distant f!"Om one another. 

... � . 
AERIAL N AVI GATI ON. 

We regret to see that aerial navigation has recently 
claimed another victim. whose d",ath was due to causes 
precisely similar to those which brought to an un­
timely end the experimellts of the late Herr Lilienthal. 
Lieutenant Pilcher of the Royal Navy, the latest vic 
tim, had been for many years an earn est student of the 
subject of aerial navigation. His line of investigat.ion 
was similar to that of Lilienthal and was directed to 
the deyelopment of the soaring machine. The aero· 
plane to which the accident occurred consisted of a 
light framework of bamboo a n d  steel wire which car­
ried about 170 square feet of sail. It was pI'o\'i(led 
with the usual rudder fOI' maintaining equilibriulll 
and steering. A machine of this kind is illt",nded to 
be started frolll a slight elevation. an d with proper 
manipulation of the rudder and adjustment of the 
weight it is possible to soar for a co nsiderable distance. 
The peril of these soaring machines lies in their liabili­
ty, if the weight of the body be not propel' l y swu n g  
o r  the rudder properly controlled, t. o  t,ake a sudrlen 
dive earthward. It was a mishap of this kind that 
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killed Lilienthal, and the death of Lieutenant Pilcher 
was also due to hi� losing control of the vertical mO\'e­
meut. 'I'hese accidents emphasize the fact that the 
art of balancing on widely extended areas of sail, while 
it. is performed automatically by a bird, can only be 
acquire(l by Ilian as the result of lIIuch practice, and 
control even under normal conditions can only be 
mailltained by the strictest watchfulness. It can' 
readily be understood that a peril which is ever pres­
ent in quiet air becomes imminent should the aeroplane 
be stmck by a sudden and unsteady gust of wind. It 
must be con fessed that t.he late tragedy seems to prove 
that the era of safe artificial flight is yet a long way 
of I. 

STABI LIT Y OF THE " NEW ORLEANS" AND THE 

" ALB ANY." 

In our issue of July 1, we commented at sOllie length 
upon the sensational rUlllors regarding the instability 
of the .. New Orleans," which, emanating from the 
\Vashing"ton press, were taken up and elaborated by 
the press of Philadelphia and other �hipbuilding cen­
ters. As we pointed out at the time, inquiry at the 
Brooklyn navy yard, where the inclining experiments 
on the" New Orleans" were made, showed that these 
statements were based upon a misconception or a mis­
llIHlerstafiding of the report of the inclining tests. 

III the deterlllination of her stability in light condi­
tion, the vesi'el was considered stripped of all CO\1-
SUllla lJle weights and was placec] in the most un· 
favorahle condition possible. She was entirely emptied 
of coal, water, and stores. the coal representing" a light­
ening of 800 tons and the water of 220 tons. Not only 
were the boilers and ta.nks emptied of water, but all 
water was removed from the double bottom. The am­
munition, representing 120 tons, was also removed, and 
neither the crew nor their supplies were on board. 
Indeed, the ship was put into a condition which, if she 
were upon the high seas, would constitute hel' a dere­
lict. 

When this process of stripping was completed, a cer­
tain nUlIlber of cast-iron blocks of known weight were 
shifted across the deck, and from the angles of inclina­
tion of the ship so obtained the metacentric height, 01' 
stability, was calculated. The results showed that 
when the" New Orleans" is absolutely empty, she has 
a negative metacentrie height of 0'48 foot. or about 5%, 
inches; which means in lay phraseology that she 
would not, in this condition, float upon an even keel,· 
but would take a slight list, until by immel'sing a fuller 
waterline, she found sufficient bearings. Now there is 
iu tbis nothing unusual. It occurs whenevel' an ocean 
·liner is absolutely empty, and provision is made in all  
merchant steamers, as  i n  the":N ew Orleans," for cor· 
recting the list by introducing water ballast into the 
double bottom of the yessel. The inclining experi­
ments showed that when the" New Orleans" is fully 
equipped for sea, with all coal, ammunition, and stores 
OIl board, she has a positi ve metacentric height of 1 '7 
feet. Advantage was taken of the recent visit of the 
.. New Orleans" to dry dock, preparatory to her yoy­
age to the Philippines, to subject her again to a series 
of inclining tests, which showed practically the same 
results as those of last June. 

In the report which was made to the B u reau of Con­
struction and Repair, at Washington, it was suggested 
that. whenever the ship at sea was approach i n g  the 
light condition, because of depletion of her bunkers, 
amlllunition, or stores, it would be advisable to intro­
duce a certain amount of water into her bottom tanks. 
'.rhere is nothing new in this suggestion; it has been 
made befol'e with regard to other ships of our navy, 
and as a matter of fact the" Phi ladelp h ia," which has 
considerably less metacentric height than the " New 
Orleans," has to keep water in her double bottom all 
the time to give her the desired stability. 

Unfortunately. in transmitting the report of these 
tests of the "New Orleans" to the Secretary of the 
Navy, the bureau at Washington made the following 
comment: "This at 'Once marks her as a dangerous 
'1)essel, requiring great care, when in service, on the 
part of the commanding officer." It is a matter of 
great regret, both upon the part of the officel's who 
ha\'e comnianded this fine "essel at sea and the officers 
of the construction corps, that such an unfortunate 
misconstruction should have been put upon the results 
of the inclining experiments. '.rhese gentlemen do not 
consider the" New Orleans" to be "dangerous;" ridi­
cule the suggestion t hat she is untrustworthy; and 
they regret that any such impression should have been 
gat.hered from what was an ordinary routine inclining 
test. such as is carried out upon every new yessel of 
the Unite(l St.ates navy. 

. 

III this connection it lIlay be mentioned that t.ests of 
the " Alba ny," sister ship to the" New Orleans," which 
have bee n made at the Armstrong works, where the 
,. Albany" is completing, show that i n  the empty con­
dition she has a positive metacentric height of 1 '22 feet 
and a metacentric height when fully loaded of 2 '69 feet. 
The difference in the results as found in the two ves. 
sels may be accounted for by the fact that the" Alba­
ny" was short of her full weight by an estimated 
amount of 321 tons, and that other estimated weights 
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had to be taken out ; a !'light error in these calculated 
wf'ig'hts, or th e presence of bi lge water in either ship, 
m i ght affect the results sufficientl y to account for the 
d i fference. 

In any case, it is reassuring to know that in respect 
of her sf'aworthi ness the " New Orleans " i s  indorsf'd 
both by naval constructors and by the line officers 
who have sa i led her i n  every kind of weather. The 
captai n of a ship is al ways particularly al ive to any­
thing in  the motions of his vessf'l i n  a seaway that be­
tokf'ns a l ack of stability. He has a qui ckness of per­
ception, born of long experieuce, which wou ld detect 
thIs unpardonable fau lt at the first ind ication of its 
existence : yet we are assured by those who have h ad 
charge of h er that even i n  the light con dit ion she has 
sho w n  ample ev idence of stability. 

.' . .  
D OUBLE -DEC K  T URRE TS. 

We understand that at the last meeti ng of the Naval 
Board of Construction it was decided, after exhaustive 
di scnssion, to adopt the double·deck turret, as installed 
on the ., Kentucky " and the " Kearsarge, " for the 
three new 13,500-ton battleships whose construction 
was authorized by the last Congress. There is no 
feature of our  battleships which has  been the subject 
of more heated discussion among naval experts than 
this form of turr.et. Both in the B ureau of Construc­
tion and among the l ine officers are to be found those 
who ardently ad vocate and others who are bitterly op­
posed to the �ystem. 

As we expect to discuss this matter more fu l l y  i n  a 
su bsequent issue, we w i l l  merely state j ust now the 
leading arguments for and against this type. It is 

argued in its  favor that it enables an equal energy of 
all-round fire to be obtained from a smal ler n umber of 
guns; that it affords an u n usually com plete protection 
for the ammunition hoists and turning gear of the 
8-inch guns:  and that it provides the same energy of 
gun-fire and protection for considerab ly less wei ght. 
On the other hand, i t  is contended that the placi ng of 
four h eavy guns in a single structure is  bad policy, on 
the ground that i t  is  placi ng " many eggs in one 
basket, " a single lucky shot being l iable to p ut the 
whole four guns out of action. It i s  also urged that 
the 8-inch and 12-inch guns would be at all  ti mes 
trained upon one and the same part of the vessel, 
whereas it might be desirable to u se the heavier guns 

for the attack of one part of the ship and the 8 inch 
guns for the destruction of parts less heavily armored . 

We think that the board would have done better 
before arriving at a final conclusion of this  most im­
portant s u bj ect if it had awaited the report on the 
trials of the double-deck turrets of the . ,  Kearsarge,"  
wh ich are shortly to be carried out. Only  the actual 
firing tests, carried out under al l conditions of weather, 
can d etect whether there are faults h itherto unsus­
pected in  the double-deck system . 

. .  ' . 
INTR OD UCING M ARINE ANIMALS INT O GREAT 

SALT L A KE .* 
BY H. F. MOORE. 

The possibil ity of i ntroducing i nto Great Salt Lal{e 
fishes and other an imals of economic val u e  which 
normally have their habitats in the salt and brackish 
waters of the sea and its estuaries has been called to  
the attention of the U nited States Fish  Commission 
at frequent intervals, but unti l  1898 the opportunity 
to make the i n q u iry did not present itself. 

It was recognized that the area w hich would possess 
the requisite physical characteristics could not be very 
extensive, and that there was little hope of i ntroducing 
marine fishes, for Great Salt Lake holds salt water of a 
density which cou ld not be end ured by ordinary 
marine organisms. Where fresh water flows in there 
is  formed a narrow zone of a density approach ing 
that of the sea, lying between the fresh water o n  the 
one hand and the salt on the other. This zone occurs 
only near the mouths of streams , and its l imits are 
so circumscribed as to allow bnt smal l latitude for the 
walldering of marine  organisms possessing active 
powers of locomotion , and they wou l d  be restricted i n  
one o f  their most important fUIJctions, and b e  in con­
stant dangel' of wandering into the surrounding water, 
where the cond itions wou ld  be fatal. 

The oyster, on the other hand, is a sessile organism 
and, i f  its i mmed iate surround i ngs be favorable, a r,'­
stricted area does not prohibit oyster cul ture of a cer· 
tain character, except insomuch as it restricts the 
n u mber of oysters which it is possible to raise. Ovstel's 
w i l l  live in water of a d ensity or s pecific gravity be­
tween 1 '002 and about 1'0024, but n ear the  li mits  men­
tioned they are inferior in quality and of but l ittle 
value as food . I n  water Of low density they become 
poor, flabby, and tasteless, while near the upper l imits 
of their ad aptabi l ity they become sma'l and allllost 

worthless, as may be seen i n  the mangrove oysters in 
certai n parts of the South and i n  some of the West 
Indies. To raise oysters of the best qual i ty it is n eces­
sary to have the water of such sal inity as will give a 

• Condeneed from a Report to the United States Fish Commission. en­

titled: .. An Inquiry int., the Feasibility of Introducing Useful Marine 

Animals into tbe Waters of the Great Salt Lake." Report for 1899, pp. 229 
to lIIiO, with map. 
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specific gravity of between 1'010 and 1'020. Prelimi­
nary experiments had shown that diatoms, which con­
stitute the chief food of the oyster, would grow in  Salt 
Lake water when it was reduced in density with i n  the 
l imits in which the oyster would t h ri ve. and it w as 
bel ieved that they would be actuall y found i n  the 
lake u n der the same density conditions. This as­
sumption was afterward verified by the i n vestigation. 

The inquiry embraced the question of the feasibili ty 
of i ntrod ucing not only the oyster, but also crabs and 
fishes. 

From its configu ration, _ and from the information 
which it was possible to acq uire by correspondence, 
Bear River Bay was selected as the first and princi­
pal point for i n vest i gation, although, after the unfa­
vorable resu l t  of the examination there, i n q uiry was 
directed to all other places which offered any prolll­
ise of success. 

The proportional constitution of the sal ine contents 
of the waters of Great Salt Lake is  not vastly different 
from that of salt water. Great Salt  Lake is salt, and 
not alkal ine.  The physiological effect of i ts waters 
probably would not seriously differ from that of sea­
water were it not for its h igh density, but to attempt 
to introduce marine animals into water h av ing a spe­
cific gravity of 1'168, when they h ave become adapted 
by nature to a density of but 1'025, would be an utter 
waste of effort. 

During the w riter's visit to Great Salt Lake, he sev­
eral times heard the opinion expressed that the extrac­
tion of salts from the lake through the several agencies 
acting in  that direction would , in time, result in  a re­
d uction of its density to a degree which would sol ve 
the problem of the i ntrod uction of marine forms. 
Seei ng the great quantities of salt at the salt ponds,  
and not appreciati ng the vast stores of the lakf', the 
mistake is not unnatural. About 50, 000 tons of salts 

are an nually taken from the lake for commercial pur­
poses, but less than 84 per cent, or about 42,000 tons, of 
this is  sodium ch loride.  B asing the calculation upon 
Gi lbert's estimated accumulation period of twenty-five 
thousand years, the annual influx of salt from the 
tributaries is  about 16, 000 ton s, making the net loss 
abou t  26,000 tons. The lake at present holds about 
400,000.000 tons of common salt with a water density 
of 1'168. A greater density than about 1'020 is  not 
favorable to the oyster, and to red uce the lake to that 
degree of salinity, its volume remaining unaltered, 
would necessitate the extraction of about 360, 000,000 
tons of sodium chloride, and at the present rate of 
loss this would require a period of nearly fonrteen 
thousand years. It is  n ot considered that the pros­
pect is such as to require very serious attention at 
present and the niceties of computation h ave been 
n eglected. 

It is  evident that as Great Salt Lake rises during an 
annual or a nOll-periodical elevation, the general den­
sity of the lake water must decrease, for the increased 
volume is due to the addition of fresh water, and the 
total quan tity of salt i n  the lake remains practical l y  
t h e  same. During a period of subsidence t h e  con trary 
is true. 

Even should t here be found a limited area where the 
density conditions were snch as could be endured by 
the adult oyster, it WOUld, nevel·theless, be impossi­
ble to establish self-sustaining beds-that is, beds an­
n ual ly replenished by young oysters prod u ced thereon. 
The you n g  oyster is, for the first few days of its inde­
pendent existence , a delicate free-swimming organism, 
extrelllely sens itive to sudden changes in its environ­

ment. A density variation of but a few degrees is suffi­
cient to kill it, and the e:.<gs are not even capable of 
efficient fertil ization in water differing very m uch in 
salinity from that in which the parents l ived. It can 
be readily seen that with an organism so fatally re­
sponsive to changes of environment t here could be 
practical ly  n o  hope of securi ng a successfu l  set of 
young oysters, and the bed could on ly be maintained 
by annual i m portations froIlJ the seacoast. 

The objections to the planting of fish,  oysters, etc. , 
i n  Great Salt Lake are based on physical rather than 
biological conditions . T h ere is an abundant food sup­
pl y, the water teeming with brine shri mps and i nsect 
larvre. 'f he avai lable fish food exceeds in q uantity 
that usuall y  found i n  the sea, its abundance being 
largely due, no doubt, to the fact that there are no fish 
to consume it. The lake i s  also exceedi ngly rich in 
minute plants, espec i all y  diatoms, which constitute 
the chief food of the oyster, but from a practical point 
of view this fact has no value w hen we are confronted 
by the absol utely proh ibitive physical conditions which 
the present examination disclosed. 

There is much greater probabil i ty of attaining valu­
able resu lts by introducing cat-fish into the frf'sh 
sloughs near the mouths of the rivers than by at­
tempting the introduction of marine species int� the 
lake. 

... e .• 

DEATH OF PR OF. E D WARD ORT ON. 

We regret to note the death of Prof. Edward Orton, 

who died at his home on October 16. Prof. Orton 
was one of the foremost of American geologists. It 

will be remembered that he was President of the Ameri-

can Association for the Advancement of Science for 
the current year, the meeti ng being held at Colum bus, 
Ohio, last August. We gave an extended biography 
and portrai t of Prof. Ed ward Orton in the SCIENTIFIC 

AMERICAN for August 19, 1899 . 

NEW YOR K 'S C OAST DEFENSES. 

The ann ual report of General W i lson, C hief of E n ­
gineers, wh ich has j ust been issued, deals exhaustive l v  
w i t h  t h e  plans for coast defense around New York. 
The large appropriations of recent years h ave per­
mitted rapid progress. Some of the batteries are to 
be l ighted by electric i ty, and a plant for this purpose 
has been estab l ished . The m ines planted during the 
war with Spa in have been taken up, cleaned and 
stored. The report states that the experience of last 
year makes i t  essential that the engineer corps should 
have authority to prevent trf'spass on m i ne fields 
in New York Harbor, by shippi ng. At the southern 
en trance to New York Harbor emplacements are almost 
completf'd for the accom modation of sixteen 12 - inch 
mortars, two 12 inch breech-loading rifles o n  l i fts, 
thirteen lO- inch and fi ve 8- inch guns on disappearing 
carriages, besides mi nor arti l lery. The coast d efense 
of the United States at present- consists of the follow­
ing : Of guns mounted, there are twenty-seven 12-inch , 
e ighty-th ree 10-inch , fifty-nine 8-inch, forty-six rapid­
fire guns and one h undred and seventy-six 12- inch 
mortars. Ready for armament, there are thirty-n ine 
ill-inch, t wenty-seven 10-inch, twenty·five 8-inch, one 
hundred and fifteen rapid-fire and sixty 12-inch mor­
tars. Under construction there are n i neteen 12-inch 
guns, eight lO-i nch guns, ten 8-incll guns, one h un ­
d red and t wenty-two rapid-fire guns and one h undred 
and eight 12- inch mortars. In addition to this there are 

twenty-five rapid-fire guns which are not yet begun.  
This w i l l  make, when al l  are completed and mounted, 
eighty-five 12-inch guus, one h u ndred and eighteen 
10-inch, ninety-four 8-inch, three hundred and eight 

rapid-fire guns, three hundred and forty-four 12-inch 
mortars. It  is assu med that $4, 800,000 will be re­
quired for the defense at Porto Rico. 

• f .... 

A SEED -TESTING PLANT .  

The Agricu l tural Depart ment i s  putting the finish­
ing touches on a plant w hereby i t  w i l l  be able to more 
thoroughly protect i tself, farmers, and seedsmen gen­
eral ly against d ishonest or careless persons who impose 
on their customers by sel l ing bad seeds. A seed-test­
ing house is bein g  erected ,  comprising a store an d 
packing h ouse 30 X 20 f"et and a ho thouse 80 X 18 feet, 
in w h ich germinat ion tests w i l l  be made. For years 
these tests have been made by the botanists in various 

parts of the department'� mai n  building ; but the 

work has so grown in i mportance and magnitude that 
a special bui lding has become necessary. According 
to Botanist F. V. Colville, .. From tests in the past it is 
evideut that there i s  great carelessness in planting and 
harvesti ng seeds, and also, undoubtedly, m uch sharp 

practice is indulged i n  by dealers, wbo mix seeds of very 
inferior grade or of an entirely different variety with 
good seeds and sel l the stuff as the best quality of 
seeds." For exam p le : .. A lot of meadow foxtail seed 
from Germany was only 27-5 per cent pure ; it cost 35 
cents  a pound and was ad ulterated with seed worth 
only 10 cents. Of seeds purchased in the open market, 
the tests showed orchard grass 53 per cent bad: red­
top clover, 73 per cen t ; a lot of crimson clover, 98 per 
cent bad; and some Hun garian brome grass that fai led 
to germinate at all . "  It  i s  to defend our agriculturists 
against such frauds as this, especially, that the new 

system is being established. 
. 1  • .  

RECENT A PPLIC AT I ONS OF ELECT R O-METALL URG Y. 

I n  a paper on this subject, read before the British 
Association by Mr. Cowper-Coles, says The Journal 
of the Society of Arts, an electrolytic process for the 
man ufacture of reflectors was described, suitable for 
making parabol ic reflectors for search-lights. The pro­
cess consists in usi n g a glass con vex mOUld, on w h ich 
is chemically deposited a coating of metallic si lver. 
The mou ld thus prepared is immersed in an electrolyte 
of copper sulph ate, the mould being rotated in a hori­
zontal position, the number of revolutions being about. 
15 per m i nute. The copper adheres firmly to the silver, 
and together they form the reflector, which is sub­
sequentl y separated from the glass mould by placing 
the whole in  cold or l u kewarm water, and then grad u­
al ly raising the temperature of the water to 1200 Fahr. , 
when the metal reflector wi l l  leave the glass mould, 
due to the unequal expansion of the two. The con­
cave surface of the reflector obtained is  an exact repro­
d uction of the surface of the mould ; it  has the same 
bri l l iant p8 l ish,  and requi res no further treatment to 
answer all the purposes of a reflector, with the excep­
tion that it m ust be coated with a film of some suitable 
metal to prevent its tarnishing. Palladium is found to 
answer this purpose bellt, as a bright coatin g  can be 

deposited rapid ly to any desired thickness. Palladium 

resists tarnishing and the heat of the arc to a wonderful 

degree. 
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A N  UNDERGR OUND C OND UIT·C ROSSI NG FOR 
E LECTRIC AL C OND UCTOR S. 

O u r  i i lustratiolls represent  a new crossing for under· 
ground conduits for electrical  conductors, which has 
been in vented by Victor Koch, of Scranton, Penn. ,  
and w h ich is  aJ 'fanged thoroughl y  to protect the con · 
d uctors frolllllloisture and to perm i t  the making of re­
pairs. 

The crossing is provided with a base having i t s  top 
rabbeted along the sides. Oppositely·arranged longi­
t u d i nal trough-sections h ave projecti ng tongues con­
tinuous along' the bottom and sides, the bottom porI ions 
engaging the corresponding rabbets in the base. 'l' he 
transverse t rough-sections w hich complete the cross ­
ing are provided at one end w i th projecting tongues 
to engage the correspond ing rabbets on the base. The 
sides of the transverse sections fit in the rabbets on t.he 

PERSPECTIVE A ND PARTIA L PL AN VIE WS OF 

THE C OND UIT·CR OSSI NG. 

sides of the longitudinal sections. Our smail plan view 
of one corner of the crossing, with the cov!'r rellloved, 
Rhows the arran gement of rabbets and tongnes. Upon 
the long i tudi nal and transverse sections an arch ed, 
cross -shaped cover is fitted, and connected with the. 
sections by tongues and grooves so t h at moisture can­
not pass i nto th e  conduit. in  a longitud i na l or a t rans ­
verse sect ion or at the crossing. I n  mak i n g  t h e  va­
rious parts of the conduit the i n ventor employs glass 
01' other m aterial i m pervious to water so that the wires 
placed i n  a cond u i t  are protected from the influence of 
moisture. I nterruptions i n  telegraphic, telephonic, or 
other electric l ines are therefore not l ikely t o  OCCUl'. 

• • • 
From Cable to Trolley on the Third A ve nue 

Railroad, Ne,v York. 

The work of changing the Third Avenue Railroad 
system i n  New York from cable to trolley has been 
actively prosecuted d u ring the past year, and last week 
the first section of the road from S i xt y·fifth Street to 
Oue H u ndred and Twenty-ninth Street was put into 
electrical operation. The difficult work of making the 

nece�sa ry changes has been carried o u t  wi.hout inter­
rupti ng the heavy t raffic which passes over this road , 
The improvement of t·he road has consisted in a gen­
eral reconstruction, i n  the way of laying down heavier 
rails, in addition to the insertion of the appliances 
necessary for its operation on the underground trolley 
system . The old rai l�, 
which w e i g h e d  80 
pou nds to the yard, and 
were i n  30-foot lengths, 
llave been replaced by 
100-pound, 60-foot rails. 
A further i m provement. 
havi ng for its  obj ect a 
s m o o t her, running 
track, was the u niting 
o f  the rails by means 

of cast-welded joints. 
The improvement reo 
suIUng from th is  c h an ge 
alone has been v..:,ry 
JlIarked; the running 
of the cars being excep­

t i onally smooth and 
IDiseless. 

The change to elec­
t.ric power necessi tated 
the lay i n g  of t h e  ducts 
for the electric cables, 
the c o n  s t I' U c t i o n  of 
hand holes, 15 feet apart. 
at the side of the slot 
rails,  and the putting in 
position of the insula­
tors which carry the T­

rai l  conductors. As this 
work had to be done 

� cieutific �mericau. 
without interfering with the cables of the cable  sys­
tem, the T-rails were not at first placed in the position 
they w i l l  finall y  occupy, but had to be placed ful ly  9 
inches apart i n  order to make room for the passage of 
the plow on the  present cable cars. This  arrangement 
was made possi ble by providing oblong bolt holes in 
the insulator frames, with sufficient clearance to al low 
each rail to be moved back 1� inches from its final 
permanent posit ion. 

The change from one system to the 6ther on the 
stretch of track above mentioned was matte immediate­
ly after m idn ight on filatu rday, at which time a large 
force of llIell was stationed at the hand-holes and s i ­
m ultaneously l1Ioved the feeder rai ls  to within half  an 
inch of their propel' position, leavillg 1'00111' for the 
cable plows to pass. At half- past two ill the IHorn ing 
the cars were stopped , both feeder rails were moved to 
place, and al l  connections made. III removing the 
cables, they were cut and the sections were 
hauled into the power house by Illeans of 
the main engines. 

• •• 

AN IMPR OVEME NT IN R OTARY D R UM ­

DRIERS , 

A patent has been issued to John Bishop, 
of Bartow, and Andrew P. Jerguson, of 
Hull, Fla. , for an im proved drier designed 
primari ly  for t he handling of phosphate rock 
and such m aterial  as llI ay be a l lowed to 
corne i n to direct conta�t with the products of 
combustion.  The drier is of the rotary·drum 
type, and i s  provided with longitUdinal par­
titions forming as many contracted longi ­
tudinal channels through which t.he mate­
rial  to be t reated is passed, thus providing 
a large amount of radiati ng s urface and 
consequently increasing the efficiency of the 
drier. The feed end of the dl'ier is fur­
nished with a nUlllber of diagonal angle- iron 
flan ges, wh ich, as the drum revol ves, feed the 
waterial toward the partitions. The stock 
is further ad vanced by angle- i ron flanges on 
the partitions, which, however, are used only when the 
drum is horizontally mounted . 

The inventors state that by the u se of the contin uous 
partitions  a large increase of effective heatillg surface 
is obtained alld that the material is Illore eq ually dis­
tributed, since it is divided i nto a series of sections 
sl iding over the heating-surfaces. The contill uous par­
tit ions appl ied to an ordinary, di rect-fired rotary drier 
d ifferentiate this apparatus from others of the same 
class. 

• •• • 

WATER WOR KS E XPA NSI ON I N  B OSTON , 
BY 3. A. STFWART. 

Few people real ize, even ill Boston, the i mportance 
and magnitude of the plans, which al'e at present under 
way, to give that ci ty  a. p ure and ad equate supply of 
water for all purposes. Not ollly Boston is to be bene­
fited, but also the various municipalities which lie 
within a ten- Ill i le rad i us. 

It was in 1893 that public attention was called to the 
inadeq uacy of the water pruvision and the i m lll i nent 
danger of deficiency in time of d rought, by a legisla­
tive act authorizing the State Board of Health to pre­
sent a plan for a suitable water supply for the city of 
Boston and its suburbs. 

At that time Boston was receiving some 57, 000,000 gal· 
Ions of fresh water daily from a watershed of abo u t  120 
square miles. About five-eigh ths  of the supply  callie 
frolll Sudbury River and its tributaries (constit ut ing the 
Sudbury system) and the remainder was drawlJ from 
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Mystic Lake and Lake Cochituate. Though three 
distinct systems thus contri buted to supply it, there 
was barely sufficient water to meet the needs of the 
people, which on It conservat i ve estimate would in 1895 
amount to 84,000,000 gallons dai ly.  

It  was consequently deellled of the utmost im port­
ance that there should be no delay in augmenting the 
sources of water supply. By the legislative act of 1895, 
the Metropolitan Water Board was created to act for 
the State. 

The act constituted a metropol i tan district to in·  
c l ude the c i t ies of Boston , Chelsea, Everett, Malden, 
Medford. N ew tolJ ,  and Somervil le, and the towns of 
Bel mont, Hyde Park, Melrose, Revere, Watertown, and 
W inth rop , By a special provision other cit ies and 
to wns may be suppl ied by the Board, of which provi­
sion Nahant, S wampscott, and Quincy have taken ad· 
vantage. 'rhe issue of bonds to the amount of $27,000, 000 

AN IM PR OVED R OTAR Y  DRUM DRI ER. 

was a llthori7.ed, the t.ot.al cost. of the extension being 
esti m ated at $20, 000,000. By the construction of the 
proposed wurks, the water of the Nashua watershed, 
all area of about 118 square mi les, capable of yield­
ing, even in  a series of very dry years, 105,000,000 
gal lons of water daily, wi l l  be stored in a great reser­
voir, 6� sq uare mi les in area, on the sOllth branc h  of the 
Nashua Ri ver. This water is convey ed by the new 
Wach usett aq ued u ct to the new S udbury reservoir  in 
Southborough and Marlborough ; thence with the 
mingled waters of the present Sudbury and Coch i tuate 
systems of the city of Boston to the Chestnut  Hill  
reservoir and t o  Spot Pond, whence it is distri buted 
to the various cities and town s  of the metropol itan 
district, i nsur i n g  a dai l y  supply of at least 173,000,000 
gallons, dou b le that of a l l  other sources combined 
for the use of the dist.rict. 

The carry ing out of the plans requires the erection 
of a large dam and dikes at C l inton, Mass. , and the 
constru('tion uf a vast storage basin .  The building of 

new pUlllping' stations and t he lay i n g  of great main 
distribut ing pi pes are alllong the m inor operations in­
volved. As the fi rst d uty of the Board , however, was 
to furnish inCl'eased water supply at the earl iest period, 
its efforts were at once directed t o  the completion of 

the Sudbury resen'oir  (a work half  fin ished by the ci ty 
of Boston) and t h e  bui ld ing of t h e  Wachusett aq ue· 
<luct, The latter i m portant work, begun earl y in 1896 
and cOlll pleted in  1898, em braces (1) a tu nnel  two llli les 
lon g through ro('k so compact as not to req uire a l i n i n g  

for half i t s  length, (2) a 
masonry aqueduct, 
seven miles long, w ith a 
bridge of seven spans 
and S60 feet in length 
across the A s s  a b e  t 
River, and (3) an open 
channel, three m i les 
long, f o l low i n g the 
cou rse of a brook into 
Sudbury reservoir. The 
m a s our y aq ueduct, 
which is 11 feet 4 inches 
wide and 10 feet 5 inches 
high, has a maximum 
capacity of 300,000,000 
gallons dai ly . It ter­
minates at a poi nt on 
the Sudbmy watersh ed 
in the town of North­
borough . Its  w a t e  r s  
then run for t.hree m i les 
throngh tho open chan­
nel, wh ich is 20 feet 
wide at the bottom, to 
Sud bury reservoir, frolll 
which a second aque­
duct issues, branching 
at West.on into two 
great pipe lines, one 
taking a northeasterl, 
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course to Arl i n gton ,  the other r u n n i n g  southeast to 
Chestnut H i l l  reservoir. 'I'he waters of the Nashua 
Ri ver were d i verted i n to the Wachusett aqued uct by 
means of a temporary dam, which w i l l  also serve as  an 
aid in  prosecution of work u pon the main dam.  The 
comp letion of the Sudbury reservoir i n  1898 and its con­
nection with t.he Nashua Ri ver b y  lIleans of  the Wach n 

WACH USETT AQ UED UCT-BRIC K A ND C ONCRETE 

CONSTRUCTIO N. 

�ett aqueduct gave the metropolitan district an add i­
tional storage basi n of nearly two square m i les, averag­
ing 19 feet in depth, and having a capacity of 7, 500, 000 

COllIPARATIVE TABLE OF A REAS, DEPTHS. AND CAPA-
CITIES O F  STO RAGE RESERVOIRS, WITH H E I G HTS 
AND LENGTHS OF D AlIIS . 

Name and LOCa tio.. 1 Area A verage 

Maxi m u m  
Height of Dam .  

o f  Reservoir_ , (S�uare Depth ' 1  MIIC_'8_). (Fec

_

tL A bove A bove 
Gronnu. Rock. 

-----_.- - - --

Wachllbctt reservoir, 1 
Mass . . . . . . . . . . I ti'56 

Nira, near Poon H., 

Tan�.dil'i�n;b�Y·: inJ 7 25 
dis. . . . .  . . . .... 5'50 

Kbadakvasla. /'oona, 
India . . . . . . . . . . . .  5'50 

San Mateo, CIi\. . . . .  . 
New Croton, N . Y . .  . 
Elan and Claerwen. [ B i r m i n g h a m, 

E n g  . •  w a t e r- !  
works (total for · 
six res(',voi .... ) . . . ' 2'34 

All Boston water- , 
works rel'3ervoin; ;  
combi ned . . . . . . . ! 5'82 

Yyrnwy, Liverpool' l 
Eng. . . . • • • • . • • • 1 '75 

Ware River, "Ms5El , 1  
(contemplated) . ' 1 1 '62 

Hodom, N. Y . . . . . . . .  
llen�!

i .
��I

.
l
. 
��

.
c
.
i�

.
t�

: 
�ull bury reservoir, 

B o s t o n  water­
works. . .  .. . .  . .  . .  1 '91 

TiticU8. N .  Y . . . . . . .  . 
lIobbM Brook, Cam­

b r i d g e  water-
works. . . . .  . . . .  1 '00 

Cochitnatc, Bot�ton 
waterworks. 1'35 

Hopkinton reservoir, 
B 0 "  t o n  water­
worke . . , . . .  , . . I 0'2\1 

};4'urcns, France .• . . . 

46 

27 

33 

32 

43 

14 

33 

19 

12 

8 

129 158 

100 

127 13J 

JOO 107 

m ' 2Ui> 

11M to 128 

14 to 65 

84 129 

71 
72 89 

150 

fl5 7U 
105 1 15 

23 

!l2 
146 184 

I Capac-
l.ength ity 
of Dam ( MiII;on 
( Feet) . I Gal-

lons). 

-- ---

1,250 

3,000 
8,770 

4,460 

63,068 

41,143 

37,500 

l!6,n7 
32,000 
32,000 

15,867 

1,350 14,560 

7�5 1 1 ,100 
500 \1,500 
200 8,500 

1,865 7,438 
7.000 

2,500 

2.160 

1 ,500 1 ,500 
422 

�---- -- - _. - . -- ------ - --- .-�--�---
NOTE. -The heights of dams are gi ven from the ground and rock up to 

the level of fuiJ reservoir. The lengths of dams are the d istances across the 
valleY8 at the level of full rese rvoir on the hoe of the main dam. The 
capacities are given ill United States gallon8. 

gallons, thu� i n creasing the dai l y  supply from 69,000,000 
to 100,000,000 gallons, and enabl i n g  the people to receive 
and enjoy to a large extent the better water w hich 
comes from the Nashua Ri ver. 

A l t h ough the 'Vater Board cou ld rest u pon its oars 

j'e itu tifit �lutriean. 
at the term ination of its primary task, the progress of 
extellsion has been persistently pushed. Preparations 
have been q uietly and steadily goin� on d uring the past 
four years for the most i mportant work and the climax 
of the scheme-the construction of the W ach usett dam 
and reservoir in Worcester County. This  projected 
reservoir w i l l  s u pplement and cast into the shade all  
previous parts of the system. It is  evident that it e x ­
ceeds i n  vastness and engineering greatness anyth ing 
before attempted. W hen completed it will  hold about 
63, 800,000, 000 gallons of pure water, or about fou l'  
ti mes a s  llI uch a s  a l l  t h e  present reservoi)'s, ponds, and 
basins in the S u d b ury, Coch ituate, and Mystic sys­
tems taken toget her. The accom pany i ng table  shows 
t hat the Wachu�ett reservoir exceeds in capacity the 
Nira basi n ,  near Poon a, H indo�tan, by 1II0)'/-) than a 
t.hird. T h e  mamllloth reservoir 
Tansa, i n  Bom bay, and the Kha­
dakvasla, at Poona, are left s t i l l  
further behind. T h e  n e x t  largest 
reservoirs yet com pleted, the San 
Mateo, Califomia. and th e Croton, 
New York. could both be almost 
contai n ed in the 'Vac'l Uset t .  W i t h  
b u t  one exception, the Peri yar, n o w  
b u i lding in India, the Wachusett 
is the largest retaining reservoir i n  
the world. 

eleven people found homes on the land required for 
the reservoir. In addition it has been found 'necessary 
to taka the w hole area of St. Joh n's Catholic cemetery, 
in C l inton,  the removal of w h ich wi l l  be requ i red. 

Negotiations in settlement of claims have conse­
quently formed a l arge part of the prel imillary plan­
ni ng. '.rhe out lay for this has reached a total of $ 1 , -
905,734.22, a n d  a f e w  claims are stil l  pending. In SOlIlP. 
cases, i t  is  easy to see that n o  amount  of mon. ' \· 
(though the State has made adequate financial CO I lI ­
pensation) could offset the heart break a t  leav i n g  the 
spot w h ere a fami l y  had been rooted for a century. 

T h e  rellloval of the soi l  is oue of t h e  larger oper­
ations conn ected with the constmction,  invol \' ing as it 
doe� an expenditure of $3, 000, 000. '.rhe Board has 
reached the conclusion that bl'ush, peat, mud,  nnd 

The site of this great sto)'age 
basi n is i n  one of the sightl ie�t 
sections of Central Massach usetts, 
about 35 m i les northwest oi Boston ,  
a n d  about seven m i les northeast 
of 'Vorcester. On accoun t.  of the 
roc k y  nature of the soi l ,  very l i ttle 
opportu nit.y is given fo)' agricultural 
pursu its, and the popu lat ion is but 
69 to the square llI i le. The region 
was settled early  in t ltp  present 
cen t u ry. The scenery is diversified 
by hi l ls, val l eys and woods. Near­
by toward the n orth stands Mt. 
\Vach usett l i k e  a guat'd ian sentinel.  
'.rhe land is elevated, broken.  and 
of good quality. Merrimac schist, 
calcareous gneiss and the S t . John's 
group, constitute the geological Cor-

TERMINAL CHAM B ER, WACH USET T  AQUEDUCT. 

mation. West Boylston, a b usy man ufacturing village 
of 3, 000 inhabitants, will  pass out of exist.ence, 

The entire area of the watershed is 1 1 8 '23 square 
mi les. and at i ts high est poi n t  its elevation above sea­
level is 2. 002 feet. T h ere are 2, 000 acres of cleared land 
to be flooded ; 1 , 801 acre� of wooded land ; 81 acres of 
stump land ; and 313 acres of water surfaces. The ele­
vation of the reservoir is  385 feet above BostOll water­
works base, thus affordi n g  an adequate head to reach 
the highest bui ldings i n  Boston.  

The great retaining chamber i s created b y  b u i ld ing 
a mason ry dam across t h e  Nash ua R i ver just  nbove 
the town of Cli nton, and by constructing djke� to the 
n orth and sou t h  of the main dam to prevent  overflow­
ing i n  certain other directions. The area to be s u b­
merged is 4, 195 acres or 6 '56 sq uare m i les exclusive of 
margins. The length of the basin i s  8� miles, and the 
total length of shore line, exclusive of 
islands, 35 miles. As the shores are ex · 
ceedingly steep by reason of surrounding 
h i l l s, the average depth of the reservoir 
is 46 feet, which is an u n usual depth, and 
in p laces it reaches 129 feet. 

The new basin wi l l  s ubmerge a small  
part of C l i nton and of S terling. A gl'eat 
deal of Boylston and almost all  of West 
Boylston will be wiped . out.  Tlte build­
ings now being removed include 6 mi lls, 
4 churches, 6 schoolhouses, and 224 d well· 
i ngs. One thousand seven h undred and 

minor organic matter when accumulated at the bottolll 
or along the sides of reservoirs and basins soil the water 
at ti mes and i n fect it  with l iving creatu res ; consequent­
ly. l i ke the recent.ly built  basi ns, the big reservoir wi l l  
be scraped free of s uch organic m atter d o w n  t o  bed 
rock, sand or m i n eral earth . An average of 9 inches of 
black loam is being taken from the wooded land and 
1 1 �  i n ches frolll the cleared land. Near the edges of 
the reservoir t he soil  i s  being removed by teams, scrap­
ers, etc., but by far the greater q uantity is  being car­
ried by the soi l · scraping rai lroad and deposited i n  the 
north dike wh ere it  cannot u n favorably affect the water 
in the reservoir. This di ke. which wil l  cost h a l f  a lII i l ­
l i o n  dol lars, runs  a l o n g  t h e  northerly side of t h e  reser­
voi r from C l i nton to 'Vest Boylston and Sterling ,  a 
total length of 8, 550 feet. The top of t h e  di'ke is raised 
15  feet above the high water level in t h e  reservoir Rnd 

SITE OF DAM , WACHU8ETT BE8EBVOIB. NOBTH DIKE , EA8TERL Y PORTION HAIN CUT·OFF TRENCH. 
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is made 50 feet w ide. The slope on the reservoir side 
of the e m ban kment is  formed of a thick bed of i m per­
vious gravel .  covered with broken stone, and paving or 
rip-rap. T here w i l l  be another dike on the southerly 
side of the reservoir one-half a m ile i n  length, and ris­
ing 1 0  feet above ihe level  of the water, consisting of 
an earth emban kment with a concrete core wall b u i l t  
u pon the s o l i d  rock . 

The main dam i s  located across a narro w gorge about 
3, 000 feet. above the dam of the Lancaster mills, at C l i n ­
ton . The general form of t h e  cross section i s  t h e  sa llJe 
as that adopted for the new C roton dam, in New York. 
I t  is  s i m i l a r  i n  mall y respects to the F u rens dam upon 
the  Furens Ri vel', i n  France, built in 1866, and to the 
Tansa dam of the Bombay waterworks, constructed in 
189 1 .  

The dam w i l l  rise 10 feet above the l e ve l  of the f u J I  
reservoir. At t h e  water level i t  h as a th ickness of 19  
feet, and 145 feet below the water l i ne t.he t h ickness 
increases to 1 1972' feet. It i s  com poseli ent ire ly  of 
masonry. Its  total length is 1 , 2,)0 feet ; but o n l y  750 
feet has a depth from high water to t h e  rock exceed i ng 
40 feet, and but one-fifth exceeds 1 20 fE'et i n  depth. 
The maxi lll u m  depth from high water to the rock at 
the do wn-stream edge of the dam is 158 feet. 

Advantage has been taken of the favorabl e  topo­
graphy at the northerl y  end of the dal u to provide a 
very long overfal l and a waste channel  for wasti n g  t h e  
water dur ing floods w ithout permitting it t o  fl o w  over 
or near the h i g h  part of the dam. The overtall has a 
lengt h  of 450 feet, and wi l l  discharge a q uantity of 
water equal to 8 i nches in depth ovel' the whole water­

shed in twenty-foul' hours. The greatel' part of the 
overfal l  is to have a masonry crest at the level  of the 
f u l l  reservoir ; bui for a length of 120 feet  it is proposed 

to keep the masonry crest 3 feet longer, and to retain 
t h e  water at the fu l l  
h eight by means of  stop 
planks or m 0 v a b 1 e 
gates. 

Gatehouses are pro­
vided on the up-stream 
and down-stream sides 
of the dam, with fOUl' 
48- inch pi pes connect­
ing them, w h ich are to 
serve the joint p urpose 
of s u p plying water to 
tlte aq ueduct leading to 
tlte Sud bury watershed 
and of  con veyi n g  the 
waste water to the river 
below. T h e  s e pipes, 
with the largE' h ead 
upon them when the 
reservoir i s  nearly full,  
have sufficient capacity 
to take the waters of a 
large freshet. 

Raising a Ru ssian Battleship. 

To the Editor of the SCIENTIFIC AMERICAN : 
I beg to briug to your notice the fol lo w i ng matter : 
Some t wo years ago a battleship of the im perial 

Russian navy of abou t  6000 tons having struck o n  an iso­
lattld rock. san k in 96 feet depth of water at a distance 
less than three n aut i <lal m iles from the coast. 

A salvage company offered to raise the s hip and tow 
her u p  to the docks at the nearest port, working on 
the principle of . .  no cure n o  pay." The government 
was to pay to the company on the ir  d e l i very of the 
ship as aforesaid the sum of 950,000 rubles, say 
£101 , 500 sterl ing Engl is h  worth. T ile  contractors suc­
ceeded i n  straightening the ship o n  her keel,  but  failed 
to raise her, and reti red. Later o n  some pr i vate effort. 
was made to rescue the ship, but with no result,  o wing 
to the insuffiCiency of technical Illeans used for the 
p u rpose and a complete inexperience in  such work. 

Perhaps American engineers will be tempted to test 
their world-renowned gen i us on th is  job. T h e  govern­
ment is a l ways will i n g  to pay the above S U Ill for the 
s h i p  i f  I'aisecl ( in  whatever condition s h e  may prove to 
be) and brought to the nearest port into dry dock. 

The work of rais ing the ship, if commenced in spring 
(Apri l ) ,  can be cal'l' ied on until the c10sll of n a v i gation 
at end of November'. All engines, contri vances, etc. , 
which will be broug-Itt over from America or elsewhere 
for the salvage purpose wi l l  be admi tted here free of 
custom dues. 

Workmen al1d di vel·s. l i ke wise t imber of e very kind 
and descri ption,  can be procured here at a very l o w  
p rice u n k no w n  i n  A mel·ica. I n  case a stratagem wou ld 
be contri ved to work the raising of the sunken ship 
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more properly speaking, u pheavals of  the soil. The 
nat u r e  of  these perturbations is evident at Nazli, 
where the ground rose five or six feet in some p l aces, 
and su bsided as many in ot hers. The effects pro­
duced are most extraordinary. 

The vi l lage of H askieu l ooks as if it had been snatched 
up by some mighty hand, crushed in  an al l -powerful 
grasp, and then violently h u rled back to Mother Earth . 
At Aidi n  a plane tree, w hich can with difficulty be 
encircled by two men, has s u n k  to the bole, the sur­
rounding houses being little damaged. 

Bet ween Aidin and Nazli the rail way l ine for 800 
yards was shifted seven feet and raised fi ve. 

Near Kocharl i  an enormous crevasse half drained 
the Meauder, while at Yeni Bazaar so large a body of 
water was ejected from fissures in the soil that a thou­
sand sheep were carried away and the shepherd 
drowned. In Karaj a Su al l  the water has withdrawn 
and the wells have d ried up, whereas at the Dj i n l i  
Kaya antimony m i n es, near Odemish, the vol u llle 
has i ncreased four-fold. 

The p i l lars of the bridge at Sera ikieu have tUl'l1ed 
rou nd o n  thelllselv"ls, but the embankments have suf­
fered l i ttle. A l l  the towns a n d  vi l lages i n  an area of 
2, 500 sq nare luiles h ave ei ther been totally  or partly 
destroyed,  and at Seraikieu,  once a busy center, now a 
heap of ruins, a fire broke o u t  and completed the de­
struction . 

Denizl i  has 2, 700 houses and shops o n  a level with 
the  gro u n d ; Bouladan ,  1 , 500 ; Nazl i ,  1 , 200 ; Aidin , 500 to 
600 ; Ortakche, 300 to 400. Karaj a S u ,  Bosdoghan and 
'l' urkass Illay be said to be total l y  destroyed, for the 
few h ouses sti l l  standing are so shaken as to const itute 
in themselves a source of danger. Honas, New ShamJi, 
Yeni Bazaar, and Moral i  req u i re reb uilding. 

The loss of life is, comparatively speaking, smal l,  
b e  i n g variously esti · 
mated from 1 , 200 to 
2,000. It is ,  however, 
impossible to give exact 
figures. 

As is generally  the 
case in earthquakes, the 
wounds are bad , but 
the n u m b e r of the 
wo u n d e d is,  l ucki ly, 
s III a i i ,  not exceeding 
1 , 000 to 1 , 500. Fully 
100, 000 persons  are de­
prived of shelter, and 
disease wil l ,  ere long, 
count more victims than 
the earthquake, espe­
cia l ly at Denizli ,  which, 
as its  name implies, is a 
place of many waters. 
WALLACE H. T U RRELL. 

Smyma. 
• • •  

ArJUored Glass. A part of the trench 
which is to be cut along 
the l i n e  of the north 

MAP SH OWING L OCATION AND SC OPE OF THE NE W B OST ON WATER WOR KS. Glass p l ates cast with 

di ke and filled with I lII pervious  material has been d ug. 
I t  has a bottom width of 30 feet. The rai l way for re­
moval of the soi l scrapings has been constructed and a 
substantial and successful  begi n n i n g  has t h u s  been 
made in the construction of the great reservoir. 

As lIIay be i n ferred, the water that w i l l  be stored in 
t l te  'vVachusett reservoir is the best  that has ever been 
distri buted i n  Boston. The Water Board at its well­
appointed laboratory, through i ts biological depart­
ment and i n  connection with the State Board of Health, 
makes scientific i nspection each week of water drawn 
from various points of the works. The bui ld ing of a 
reservoir of extra large size permit s  the water to be 
stored long enough t o  bleach and improve by the de­
com position ang disappearance of the organic matter. 
'ri te  d iversion and purification of sewage and manu­
facturin g  wastes and the drainage of swamps further 
aid in fumishing a good quality of water. 

• • • I • 
Antiquities at Ephes us. 

T here are many antiqui ties now on view at Ephesus 
having been unearthed by the excavation of the Aus­
trians . A great theater has been dug out, the whole 
of the columns of the prosceni u m  and the passage and 
anteroom, w ith mosaic pavements, have been opened 
up and work is going on stil l i n  the upper portion s  of 
the theater. I n  the street i n  front are the marks of 
chariot wheels along the pavement. 'l'here are also 
the w hole series of bui ldings behind and underneath 
the gymnasium, including marbl e  water troughs, scul p­
tured with oxen and oak w reaths and fine marble  
doorways i n  situ.  A semi-circular marble portico with 
its steps, w h ich occupy the whole east side of the har­
bor, is now being excavated. It is believed St. Paul 
landed at these steps. 

• • • • • 
PROF. N USSBAUM, of Hanover, has discovered that 

the plasterin g  on the wal1� seriousl y  affects the acoustic 
properties of  a room. H e  finds that the best resu lts 
are obtained b y  using pu re gypsum that has been 
heated to a white heat. 

when the sea over her is ft'ozen, good, solid ice of un­
l i m i ted strength i s  to be met during four winter months 
-Decelitber to March-and the assistance of the pow­
erful ice breaker HErmack" could be easily procured 
o n  very moderate terms. 

In case you would bring this matter to the atten­
t ion of your countrymel1, and any of them are wil l ­
ing to u ndertake it ,  I shall  be glad to give all  neces­
sary particulars i n  regard to the matter. I am in a 
position, owing to m y  con n ections with the Navy De­
partlllent, to assist in furthering the enterprise. 

M. POGGENPOHL. 
St, Peterseurg, 57 Liteinaia, Russia, Octo bel' 13, 1899. 

.. . . . . 
Recent Earthqtlakel!l In A.sla Minor. 

To the Editor of the SCIEN'l'IFIC AMERICAN : 
COIll mencing j ust abo ve H ierapolis, the sacred city 

of the Phrygians, and endi n g  in an abrupt prolllontory 
at Priene, once famous for its Panionian games, the 
range of Mt. Mastaurus traverses one of the most fer­
tile regions of Lesser Asia. 

To the north extend the rich plains of Ionia and 
Lydia; to the south the Meander ' �  winds its slow 
lE'ngth " through loam tracts studded w i th towns and 
Villages. 

A long' chain of  hot springs, some of them chalyb­
eate, one or two small  lakes of hot mud, as well as the 
formation of the rocks, clearly demonstrate the volcanic 
n ature of this region; 

O n  Wed nesday morni n g, September 20, at 4 :  5, a 
strong earthquake shock, lastin g  thirty-five seconds, 
followed b y  a n U Ill ber of l esser concussions, sad l y  
reminded t h e  i nhabitants of this province that the 
" laten t  forces " were b y  no means exti nct. The seismic 
waves were, in  the fi rst comluotion, long, and took a 
southeast to northwest d i rection, as is shown b y  the 
lines made by the seismograph and the zones in 
which the buildings fell-this, of course, i n  those cen­
ters where it was not felt in all  its might, for there 
everythin g  is in ruins. 

In subsequent shocks the waves were short, being. 

w ire gauze, or rather 
mesh, i ncl08ed in its su bstance, submitted to tests at the 
Chemnitz Technical Institute and the Vienna Techno­
l ogical Museum,  were found to possess great consist­
ency as well as resistance to pressure, shock, and the 
effects of heat, the resistance being 25'5 ki logrammes 
pel' square centimeter (36 1 pounds per square inch),  
and the consistency 255 '12  ki logrammes per square 
centimeter (3, 6 10  pounds per square i nch) of the trans­
verse sectional area. While p lates of ordinary glass 
frequently b roke under the sudden application of pres­
sure, the strengthened glass was only crac ked ; and 
the cracks caused by rapid changes of tem perature 
permitted neither damp nor flame to pass. It has al­
ready been proposed, says The Journal of the Society 
of Arts, to use the strengthened glass for protecting 
water-gage tubes ; and the above named q ualities 
would seem to indicate its use for the glasses of safety 
lamps. 

.. . "  . .  
Tobacco Plant Experiments. 

Dr. Albert S. Woods, of the Division of Vegetable 
Pathology, in the Department of Agriculture, is car­
rying on some interest ing tobacco plant experiments. 
He is growing a lot of tobacco plan ts, and they receive 
their n ourishment fro m  a bottled mixture which he 
deals out to them at stated periods. T h e  idea is to 
try various substances and fi n d  out whether they wi l l  
thrive on a certain diet, or whether they are inj u red 
by the treatment wh ich is given them. The toba.cco 
p l ants are grown i n  pots fi l led w ith steril ized sand. 
O n ly boi led and fi ltered water is given them, so that 
the plants eannot receive any nourish ment, either solid 
or l iquid, which is not intended. At present  a mixture 
of potash,  iron, n i trogen,  phosphoric aeid, l i me, etc. , is  
bein g  used. This liq uid is  dil uted with 500 parts of 
water, and a certai n defi n ite amount is  poured out on 
the plants. The condition of the p lants i s  careful l y  
examined under variations of t h e  mixture. 

• 1 • • • 

A MONEY order department has been opened in 
Dawson City. 
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Science Note •• 

The Johns Hopkins U n iversity will have an impor­
tant exh ibit at the Paris E);position. It  will  include 
the celebrated concave gratings of Professor Rowland, 
instru ments from their l aboratory and tlxamples of 
the work done with them. 

T h e  cu ltivation of fruit trees along the high ways of 
FI'ance is  bei ng extended each year, the government 
h av i n g- adopted this  practice as  a source of revenue, so  
that now ruadside fruit  cu lti vation has  become an im­
pO l·tant branch of nati onal i n d ustry. Statistics of  it 
w i l l  be found in  the current n u m ber of the S U PPLE 

M K NT. 

Grant Allen.  the volumi nous and versat i l e  Anglo­
Canadian aut hor. i s  dead. H e  w rote many popular 
books upon scient i fic su bjects, spec ia l ly  t h e  Dar w i n ian 
theory of evolut ion .  H is w r i t ings were not confined 
to scientific subj ects, however, but i ncluded works of 
fiction, theology. guide books, and he also wrote some 

curious articles upon Ital ian art. 
The U n i ted States Publ ish ers' Bui lding at the Paris 

E x position is now bein g  constructed . It is for the ex­
cl usive exh i bition of American printing machi nery 
and al l ied i n terests and w i l l  be t h e  headquarters for 
the publishers of the U nited States. A large n u mber 
of the latter wil l  exhib it  bound vol u mes of their pe­
riodicals and current n umbers wi l l  be kept o n  file for 
the use of visi tors. 

A hard rubber steam acid p u m p  is  made by a N e w  
Y o r k  fil·m. I t  is  d esign'.ld specially f o r  conveying 
acids, chemicals or any volat i l e  l i q u id . A l l  parts w h i c h  
come i n  contact with such su bstance a r e  of hard r u b ­
ber. T hese parts are held by and mounted on iron,  
which takes u p  all the strain i ncident to the work 
performed. These pumps are operate d by steam l ike 
the ordinary ste am pump or by electric motor. 

Sevel'al months ago a bath e r  was d iv ing in shallow 
water and fractured several of the spinal  vertebral. He 
was taken to Roosevelt  Hospital, New York city,  and 
an operation was performed u po n  h i m  for the removal  
of the fractured p ieces of bone. The result of the 
operation has befln very satisfactory and the i m pro \·e· 
lllent from day to day i s  marked. He is now regai n ­
ing the sense of touch and has some sl ight control of 
the muscles. 

There is every indication that the Dewey arch w i l l  
b e  perpetuated in stone. There is  a considerable d is­
cussion as to the proper location of the arch. It  is 
the opinion of many of the SCUlptor-memb ers of the 
N ational Scul pture Society that the presen t  location 
is the best which cou ld be adopted. The arch is con­
sidered by some people to have the effect of dividing 
traffic i nstead of confusing it, and the efficacy of . .  re­
fuges " i n  London and Paris streets is conceded. 

The Board of Health of New York c ity  has re­
ceived a communication from the Board of Health i n  
Michigan stating that twenty c lerks o f  t hat State 
w h o  were working over old vol umes of records were 
taken ill with consu m ption and died. The books were 
examined by a bacteriologist and were found to be 
full of tubercu l es and baci l l i ,  and it  i s  thought they 
became infected frolll a clerk who had consumption 
and who had the habit of moistening his  thumb with 
sali va when turning the pages. 

A perpetual calendar has been constructed by a 
Frenchman named Jagot. I t  consists of five wheels 
having a total of n inety· six teeth and of n ine  level's 
or catches. It i n d icates a u tomatica l l y, withou t  a n y  
attention save wind ing, t h e  day of t h e  week, the d ate 
and the month,  and shows t h e  29 t h  of Februal'y every 
four years, besi des su ppress ing i t  i n  th,e centenary 
Ytlars that are not leap yeal's and sho wing it in those 
that are. A further description of this  device w i l l  be 
found i n  the current n u mber of the S U PPLEMKYT.  

New York undoubtedly possesses the finest morgue 
i n  the world. It  was built two years ago. and h as a 
capacity of 125 bodies, which are kept in cold storage.  
The bodies are not made a grewsome exh i b i tion as Il1 
PaI"is. and the room in which they are kept is not more 
repulsive in appearance than a safe d eposit vau l t . 
There are frOID twenty to fifty arrivals a day, and i n  
1898, 8,122 bodies passed through the morgue. T h e  
bod ies of u nclai med persons a r e  photographed a n d  
their clothing i s  preseI'ved for a period of six months . 

A m ateur photographers w i l l  receive exce l l e n t  treat· 
Illent at Paris. 'r he French Comm issioners have mad e 
a ruling concern ing the taking of pictUl"es at the E x  
position . . Cameras w i l l  b e  allowed on t h e  Exposit ion 
gro u nds after a permi t has been secured from the 
Exposition authorities. A charge of ten cents w i l l  be 
m ade for this, and the appl icant wi l l  be req ui red to fu r­
nish his nam e, age, and other personal d at a  together 
with his  residence i n  Paris. Only the b u i ld ings and 
general groups can be taken . .  Photographs of  i n d i­
vidual  exhibits w i l l  not be al l o wed , as t.he  patput laws 
of France guarantee the patentee agai nst photograph s  
of articles exhibited. A ch arge of  $ 2  was mad fl fo r 
si m ilar privi leges at the World's Fai r, in C h ieago, anI]  
photographs were even then taken w i t h  difficulty.  I t  

is  grati fying to know that the l!'rench Com m iss ioners 
have made such a wise decision tlO early. 

J c itu t if i c �mtricau. 
Englneerin� Notes. 

There are 1, 135 miles of railway in C uba. 551 m iles of 
which are controlled by British companies. 

The Pennsylvania Rai lroad Company has contracted 
for 100, 000 tons of steel, and i t  is said the price to be 
paid is  $33 per ton. 

An acetylene gas lamp exploded on the train which 
runs from Aix-la· C hapelle to Berl i n .  'r he compart­
ment happened to be empty at the time so that no one 
was i n j u red. 

A record i n  s h i p b u i ld ing h as been established at 
Devon port. E n gland.  'l'h e  first-class battlesh i p " B u l ­
wark " of t h e " Forlll idab l e  " class is  ready for launch· 
i p g  after being in hal l ll for on ly  seven mont hs. 

• •  La Lorraine " of the Com pagnie Generale Trans· 
at l an t ique  w i l l  be read y in the spring. She is 580 
feet long and her  d isp lacement is 15,000 tons. Her 
e n gi nes are of 22, 000 L H .  P.-, and s h e  wi l l  make 22 
knots. 

A glass factory has been started at St. Helens, Eng­
land, in w hich the whole system of blowing i s  repl aced 
by an automatic arrangement of molds and b lowpi pes 
worked by compressed a ir. The output  h as been m uch 
increased . 

One h u n dred and twenty-seven establ i shmen ts i n  
Tokyo use gas engines and there appears to b e  a great 
fielLl for American gas engines in .1 apan,  as l i ght power 
is  n eeded fO I' l I lany i n d ustries. Gas i s  al so u sed to a 
considerable  extent for cooking and l i ght ing. T h e  
gas p l a n t  a t  Tokyo h as b e e n  i n creased 5 0  per cent dur­
i n g  the past fe w months.  

A d m i ral  C l"O w n i nshitld recom mends the subst i tution 
of shore barracks for rece iv ing s h i ps i n  the navy,  and 
est imates have been pI'epal'ed for s u b m ission to Con­
gress ; these are for fireproof barracks for 1. 000 sailors 
of the  Brook lyn navy yard, to cost $800,000. For 
barracks for 500 sai l o rs each at League Island, Nor­
fo l k . Mare Island and Bo!;tc n ,  the cost will  be $400, 000 
in each case. 

A 25· m i l e  rai l way for the Phi l ipp i nes was recently 
packed i n the hold . of a steamsh i p  at San Francisco. 
Everything n eeded for the rai l road was sent except 
the t i es, w hich w i l l  be obtained in the islands. I t  is 
said t h at the rai l way will  be used to extend the 30 
m iles of . railroad now cont rol led by the American 
troops. The engineering COl'pS w i l l  bui l d  the bri dges, 
etc. 

F i rst-c lass passengers in England have i ncreased 
o : l l y  10 per cent in  ten years, w h i l e  the n u m ber of t h e  
th i rd-class passengers h a s  increased 4 1  p e r  eent. .  O u t  
of 1 , 063, 000, 000, passenger8 trave l i n g  with re� u lar 
tickets excluding comm utat ion tickets, 963, 673, 996 went 
in third c lass co mpartments ; 66, 1 99, 930 i n  second-class 
and 33, 037, 190 i l l  first- class compartments,  so that out 
of 100 travelers. on ly  th l'ee went fi rst-class, s ix second­
class and n i nety·one t.h i rd - class. 

Proposals are be i ng e n tel·tai ned by the French 
mil itary authorit ies for a n H W  weapon call ed the pistol­
saber. It IS an ord inal'y sabel' provided w i t h  a small 
firearm lodged in the h i l t .  O n  encountering a resist­
ance surface the blade recedes and d ischarges the 
pi�to l ,  a reco i l  of about iu of an inch be ing all that is  
necessary. T h e  shot wi l l  penetrate a steel  breastplate. 
The new weapon w i l l weigh only  a th i rd more than 
the ordinary sabel', w h i ch of course, when the pistol is 
not loaded, can be em ployed i n  the uS llal way. 

News d ispatches from the Transvaal state that 
armored trai ns  are being used to transport troops and 
passengers throu gh the districts which are menacl:'d. 
Such trains are nearly al ways i m provised and are noth­
i n g  more t h an a train of ord i n ary freight cars whose 
resistance to · attack has been increased by plating 
the inside with sheets of metal . Holes  are pierced i n  
t h e  cars t h rough w h ich rifles and small  cannon cou l d  
b e  used on the 'attack ing party. Someti mes a freight 
cal' lIlou 'l t ing a piece of arti l lery forms a part of a 
train. 'I'h ese tra ins  are i m provised as n eeded and are 
fitted up with the nearest mateI" ials avai lable, such as 
sheets of steel ,  sandbags or l u m ber. Such train s  were 
used w i t h  great satisfact ion i n  the Egyptian war. 

A new German can al i s  now p roposed between Riesa 
and Lei ps ic, an(l the p lans  h ave now been completed. 
The canal w i l l  be 42 m i les i n  l e ngth , and being bui l t  
ent ire ly  i n  Saxo n  terr i tory w i l l  i n  no way cOllflict with 
foreign state i n terests. I t  i s  est i l lIated t hat the cost 
of b u i ld i ng th is  can al  w i l l  be h i gher  than usual  w ith 
canals  of the sa llIe length . Th is is partly on account 
of  the d i ffi c u \ t.y  wh ich w i l l  be encou nt.ered i n  gett i n g  
o v e r  the w atershed . T h e  total cost of thfl crown and . 
s l o pe work, road and ra i l way crossing'S, l i ft work, water­
feed i n g', etc. , wi l l  amount  to $!J, 044 ,OOO. T h e  cost of 
the harbor i n Ll:' i ps ic  w i l l  a m o u n t  to $2, 142. 000, a n (l to 
eo n lleet the can al w i t h  the P l e issfl w i l l  requ i re $83 1 , 000. 
T h e  pro.jI:'ct  i [l ( l i catl:'s S a xo l l Y'� i n te rpst i n  helpi ng' i ts 
cO l u l uercial aud i n d u�trial  pl'o ple.  Riesa is the grain 
cpnter of t h i s  k i u g(l o m  al\ ( l  r .e i p � i c  is  i ts largest city.  
'r he latter, for a long t i l lie ,  has been the center of an 
enormous trade, largely  due to its fairs, wh ich occur 
twice a year, one in APl'i\ and the ot-her in September. 

Electrical Note •• 
It is p roposed to b u i l d  70 mi les of trol ley roa(l be­

tween Buffalo and Erie, and a company has bee n 
incorporated with this end i n  view. 

Strange to say, in  England a church h as not the 
legal power to su bstitute one method of i l lumi nation 
for another without obtaining an ecclesiastical l icense 
called a .. facu lty " for the alteration. 

A series of experi ments has been recently carried o u t  
under P rof. Carus-Wilson's direction on t h e  three ·phase 
rai l way connect ing T h u n  with B urgdorf, with t h e  view 
of  ascertai n ing the abi l i ty of polyphase motors to ac­
celerate heavy trains on ord i nary l i nes. 

Telephoni c  cOlIl m u nication between St. Petersburg 
and Moscow is obtained by a l ine  412  miles 10Qg. I t i s  

said to be the longest s i ngle l ine in  E u rope. :N eady 
all  of the towns in  Finland are connected by telephone ; 
the rates are very l o w. 

The best way of test i ng the balancing of armatu res 
is  to mount them in beari ngs w hich are free to move, 
then while the armature i s  running the hea v y  side can 
be found w i t h  a piece of chal k and counterweights ad· 
j usted on the opposite side unti l  the ces�ation of move­
ment of  the hearings shows that the center of gravity 
coincides with the axis of the shaft. 

An interesting bulletin board was moun ted on the 
Thames E mbankment of London to report the yacht 
races. A h uge screen was fitted up in  front of a ne ws­
paper office, and it was properly painted to represent 
t h e  course. S m al l  electric green and red glow l am ps 
were used to represent the yachts, and they were 
pushed along thin  copper rails once every ten minutes. 

P rof. Bergmann, the great surgeon of the Berlin 
U n i versity, states that the  heal ing power of the Roent­
gen rays are i m aginary. The determinat ion of the 
presence and posi t ion of fOl"eign bodies has been ex­
tremely successfu l with the Roentgen rays, as is  well  
known.  Their  use in connection with b roken bones 
has also been very satisfactory. The hope of discover­
ing. by the aid of the ltoentgen rays, the position of 
bladder and gall stuntls has not been f u l fi l led . 

A water· driven e lectric plant i s  proposed i n  Braz i l  to 
obtain 1 6, 000 horse power from the T i ete River and 
transmit it  electrical l y  to the city of San Pau lo, 24 
miles distant. A masonry dam 1 ,000 feet long and 35 
feet high will be built, and the water wi l l  be conducted 
b y  a steel conduit 12 feet in d iameter and a half m i l e  
long t o  t h e  turbines:  The electric trans m ission i s  t o  
be a t  20, 000 volts, three -phase, a n d  the cu rrent w i l l  b e  
used by a company which owns 104 miles of street rai l· 
way in San Pau lo. 

The Dubois system of telegraph pole protection is de­
scribed in the Moniteur Industriel . It consists of sur­
rounding the portion of t h e  pole i n  the ground with 
an earthenware pipe very similar to a smal l drai l 1  p i pe. 
The end of this pipe comes j ust above the surround­
ing soi l .  I nto the space bet ween t h e  pole and the pi pe 
the inventor introduces a m ixture of sand and resi n. 
The resi n is poured in fi rst, and when it solidifies the . 
sand and resin form a watel·tight preventive agai nst 
the rotting of the butt of the pole .  

Soundings have been taken for rock bottom founda· 
tions for the n e w  dam to be bui l t across the H ousa­
tonic  Rh'er, five m i les above Derby, Conn . 'rhe 
Housatonic Lighti ng and Power Company purposes to 
generate electl' i city enough to be con veyerl i n  any 
desired vol u m e  to all  the cit ies of w estern Connecticut, 
for the operation of factories and trolley cars and for 
t h e  l i ghti ng of streets. The dam is to be so h igh t hat 
droughts are expected to cause no i n terruption in t h e  
transmission of power. T h e  electrical equipment.  wi l l  
be placed close at hand. 

The London Lancet gi ves an account of an instru· 
ment cal led the neurotone for apply i n g  a gentle elec­
tric current to  the skin. The apparatus is  contained 
011 a base plate, at the bottom of which are mounted 
the two electrodes which are appl i ed to the sk in .  T h ey 
consist of pol ished metal p lates 3� in ches l o n g  by 1 
inch w ide with a suitable gap bet ween. T h e  batter ies 
are connected to the apparatus with a flexib le  cord. 
It  is held in the hand and moved over the affected 
places about the same way as a flat i ron is used i n  
ironing clothes. T h e  current can be varied t o  s u i t  t h e  
different requirements o f  t h e  patient by a regUlator 
on the base. 

The O rleans Rail way Company is prolonging its 
main line into the heart of Paris as far as the  Quai 
d'Orsay, as we have already shown i n  an i l lustrated ar­
tic le.  'rhe distance is  2'3 mi les. and 1'9 miles of this 
r{)ad will  be u n derground .  At the Austerlitz station, 
steam locomoti ves w i l l  be taken off the trains and elt'c­
tric locomot ives substituterl.  The c u rrent w i l l  be gen­
erate.] as  th l·ee ·phase at 5,500 volts, 25 a l ternations per 
second. T h e  generati ng stat.ion i s  over  t h ree mi les 
fro m  the t.ermi nal at the Quai d'Orsay. The sub·sta­
tions at the t wo termini  w i l l  contain rotary  con vel·ters 
and It l arge battery, w h ich w i l l  d el i ver cu rrent at 550 
volt.s to the l ine. Contin uous cU l'rents w i l l  also be fu r­
nished from other rotary converters for the lighting of 
the stations. 
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YACHTING ON THE GREAT LAXES. 
BY WALDON FAWCETT. 

Every in ternational race for the " America's" cup has 
had its effect upon yachting on the Great Lakes, both 
in the sti m ulation of additional interest and i n  influ­
ence upon approved design in yacht construction. 
The season of 1 899 is sure to prove doubly produc­
t i ve i n this sense from the fact that the object le�sons 

J c ieu tific jmericlu. 
Great Lakes in yachting 8.8 a sport. Yet on the fivE" 
Great Lakes, and the connecting rivers, there are th ree 
great yachting associations, embracing upward of 
twenty-five separate clubs ; the mem bership in several 
of which ranges from 500 to 600. 

The development of lake yachting has extended over 
about half a century, and the respective merits of 
centerboard and fin - keel have nowhere been m orf' 

NOVEMBER 4. 1B99. 
modeled pretty closely upon the designs of ocean rll.oerl. 
Th is resemblance may be traced in almost all the 
yachts w h ich have captur.ed championship flags of any 
i m portance for some years past. The lines of the 
" Gloriana " were followed in the construction of the 
" Neva. "  The " Sultana, " of Toledo, w h ich won the 
Inter-Lake A&sociation championship in.1894, is sugges­

tive of the " Vigilant." The designer of the •• Cit.y of 

" BEAVER," DEFENDER OF THE " CANADA'S " CUP IN 1899. " GEN ESEE ," WINNER OF THE " CANADA'S " CUP IN 1899. 

" VENCEDOR " AND " CANADA," CONTESTANTS FOR THE ROYAL CANADIAN YACHTING CLUB CUP IN 1896. WON BY " CANADA." 

afforded by the great contest off Bandy Hook are aug­
mented by those derived from an in ternational race on 
the lakes as well. 

The fresh water yachtsman finds, therefore, sugges­
tion of many ideas possible of embodiment in lake 
yacht building practice. On the other hand, he bas 
before h i m  a demonstration of the practicabi l ity of 
late i n n o vations when governed by tbe pecu liar condi ­

tions of the in land cr uising and racing field . 
It is perhaps not u n n a t ural to find a pretty general 

lack of appreciation of the depth of interest on the 

vigorously de bated by verbal argument and actual 
contest. The appearance in a race for the' " America's " 
cup of any new type or modification upon any existing 
one has been speedily followed b y  its advent upon 
fresh water, and, with a m ere suggestion for a basis, 
t he American and Canad i an yachtsmen on the unsalt­
ed seas have worked out improvements and discoveries 
which h ave been deemed worthy the attention of the 
most capable designers on both sides of the Atlantic . 

At the sam e time t h e  boats w ith w h ich these inter­
esting experiments are made are almost invariably 

the Straits " and " Alice Enright, " of Detroit, evid enced 
his ad mi ration for the " Vol u n teer. "  T he " Puritan, "  
of Toledo, and the " Commodore Gardner," of  Cleve­
land, are copies from the " Vigi lant ;" and final l y  the 
" Vencedor, " of Chicago, which was d e feated i n the in­
ternational race at Toledo, i n  1896. has poiuts  of resem­
blance to both the " Gloriana " and " Wasp. " 

In years gone by, w hen the yacht design ers were 
obliged t.o seek the Great Lakes for their data relative 
to actual trials between centerboard and fin-keel boats, 
the preference was manifestly in favor of the lattel' de-
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sign for raci ng purposes ; and this sentiment is stil l  
prevalent. At t h e  same t i m e  t h e  centerboard type 
has some warm friends on fresh water who can muster 
more or less evidence in support of their contentions 
that it is especially suited to lake sail ing owing to lo­
cal conditions. 

The " Oriole, " of Toronto, a centerboard yacht, a 
few years ago defeated the " Prisci l la," which was 
huilt for a cup defender, and which, aCtel' passing from 
the hands of James Gordon Bennett, callle into the pos­
session of sOlli e C leveland yachtsmen. It is also wort h y  
of note that o f  the s ix  yachts b u i l t  by Americans a n d  
Canad ians w i t h  a vie w to part ici pation in t h e  1899 i n ­
ternational races f o r  the " Canada's " c u p ,  two wel'e o f  
the center board type. 

Interest i n  yachting on i n land waters should increase 
e ven more rapidly henceforth by reason of the practi ­
cal  certainty of i n t ernational contests at reasonable in­
ter\'als. Contests between yach ts  of  the t wo nations bor­
deri ng on t h e  Great Lakes h ave OCl'urred frequently for 
se veral decades, and as late as 1880 two cups were won 
by the C,madian yacht " Rh'et, " w h i ch . was famous i n  
England a s  a racer long before t h e  cup winner 
" America " was thought of, a bout the middle of the 
century. 

It  was not unti l 1896, however, that events shaped 
thelllsel ves so as to i nsure to t h e  i nternational contests 
that degree of permanency w h ich characterizes the 
series of contests on the Atlantic. I n  the year men­
tioned a cup was offered for wh ich the Lincoln Park 
Yac h t i n g  C l ub, of Chicago, sent a formal chal lenge to 
the Royal Canadian Yachti n g  C l u b, of To­
ronto. \V hen the race was sai led late i n  the  
s n mlller of t hat year off the  p o r t  of Toledo, 
0 . ,  the " Vencedor, " which had been built  
by a synd icate of me m bers o f  the Chicago 
club, was defeated by the " Canada, " the 
represen tati ve of the Toronto organization . 
The Roya l Canadian Club decided that t heir  
capture should  const i tute a pel:manent tro­
phy to be henceforth known as the " Cana­
da's " cup. The race of 1899 marked the 
seco n d race for this cup, and i n  the races 
w h ich took pl ace at '£oron to in August, the 
A merican yacht ,  t h e  . •  Genesee, " had no 
difficu l ty in besti n g  her Canadian r ival, the 
.. Bea vel' , "  and the cu p th us COllles back in to 
the possession of American yachtslllen.  

J c ieu tific �meri,au. 
Sandusky, Put-in-Bay clubs, t h e  Toledo Yachting As­
sociation and Up-the-River Yacht Club, of Toledo, the 
Detroit Yacht Cl ub, West E n d  Yacht Club, and De­
tro i t  Boat Club,  all of Detroit. 

The Lake Michigan organization takes i n  the Chi­
cago Yacht C lub, the Lincoln Park Yacht Club,  of 
Chicago, the Mi l waukee Yach t Club, and several 
smaller organizations on Lake Michigan. 

'fhe clubs enumerated comprise pract icall y  all  those 
on the Great Lakes, there being l i tt le, i f  any, yacht­
ing on Lake Superior. 

The members of each association assemble at SOUle 
central poi[lt each year for an annual regatta, and 
on occasions the fleet of one organization has made 
a squadron sail to the rendezvous of  one of the neigh­
boring a!lsociations. Poss i b l y  the best progranllne 
of this sort for an extension of fraternal - feel i n g  has 
been that of 1899. open i n g  with the cruisi n g  race of the 
Lake Michigan yachts at Mackinac Island and followed 
by a visi t of these boats to the Lake Erie regatta at 
Put-i n - Bay and the event at Erie, Pa. , the w hole fleet 
final l y  proceed ing to the international race at Toronto ; 
i ts possi bil i ties are of a nat u re to be appreciated by 
yachtsmen eve ry where , be i t  viewed from a tech n i cal 
or social stand poi n t .  

Al lllost al l the cl u bs on the lakes have very hand­
somely fitted up c l u b  h o uses and se veral of them have, 
or h ave at some t i l lle had , float i n g  c lub houses. About 
t h e  t ime of the civi l  war the Royal Canadian Yach t 
C l u b, which had only j ust secu red permission to prefix 
. . Royal " to its name, glor ied in quarters fitted up on 

an old-fashioned s ide­
wheel �teamer. 

The lake yachtsm en 

297 
i n  this country, con tinue to figure in Canad ian races, 
but most of the American -o wned yach ts are from the 
designs of residents o f  the lake terri tory. It  is  i nter­
esti n g  to note in passing that A. G. Cuthbert, formerly 
the well known Canadian designer and who was re­
sponsible for the fa lu ous • •  Countess of  Dufferin " and 
the sloop " Atalanta, " w h i c h  rll-ced for the " America's " 
cup, is now a resident of C h i cago. and designed al l  
American boat for the race of 1899. Thel'e h as beeu 
l ittle d ishonesty in lake yachting since the affair of the 
" Ina, " w h ich, along in the seventi es, defeated with ease 
everyth i n g  agai nst wh ich she sai led. After the officials 
secu red evidence that she sh i fted her bal last, the fl ier 
disappeared w i t h  a suddeul1 ess that was startl i n g. 

The steam yacht fleet on the Great Lakes has increas­
ed within the past few years to q u i t e  respectable pro­
portions. The " Comanche," of Cleveland, ' an d  the 
• .  Enquirer, " of Buffalo, t wo of th e best boats, were 
p urchased by t h e  govern ment  during t h e  S pan ish­
American war. On the fOl'lner, Senatol' H anna and 
President McKinley had enjoyed many crui ses. The 
. .  Peerless, " owned by the Harkness estate, of Cle ve­
land, i s  now probably the best yacht on fl'esh water. 
Detroit has a handsome fleet w h ich i n cl udes the " Path­
fin d er,"  .. C y n t h i a , "  " I\Jay Li ly , "  and .. Li ly. " The 
\Vade yach t . .  \Vadena, "  now on the Atlantic coast, i s  
cou nted a lake boat, and W. J .  W h i te, of C leveland,  the  
m a n u factu rer of chewing gum, has the " Say When , "  a 
very tri m craft wh ich he brought to the lakes from the 
coa st.  There are a n u m ber of steam yachts at Chicago, 
h u t  t hey are u n i m portant. W . J .  Conners, of Buffalo, 
w h o  fO l' l l l erly owned the " Enqu i rer," wil l  next yt'ar 
bui ld a 250-foot yac h t  w h ich w i l l  be engi ned for 3, 000 
horse power an d is expected to develop considerable 

speed . 
Fi nally, w ith the lake fleet increas i n g  at 

the rate of almost 100 pel' cent in five yean; 
with international contests assured, and 
with clu bs i n creasing in n umber and lllem ber­
ship, th ere would seem to be l ittle risk in 
the most opti m i stic pred ictions for yacht in� 
o n  the chain  of the Great Lakes. The deep 
waterway from t h E:  lakes to the sea is becom­
ing each day a more salient possib i l ity, and 
this lllay ultimately assure to tl.e yachts from 
' n land waters a standing on the coast. 

• • •  
RECENT DISCOV ERI ES IN TH E ROMAN 

FORUM . British yachtslllen have several t imes dur­
i n g  the d iscussion of the points of the con ­
test between the " Shamrock , .  and �:.te " Co­
l u mbia" advanced the project of having a 
challengi ng boat b u i l t  i n  Canada. The gen­
tlemen in terested in the sport who h ave ill 
the past stood in su pport of this proposition 
have su ggested that she be designed in Eng· 
land and the several parts put together at 
some port in the Dominion.  They pointed 
o u t  the hand icap placed u pon all designers 
of challengers for the " A merica's " cup by 
the necessity of constructing a strong craft 
i ll order to snccessfu l l y  with stand t h e  trip 
across the Atlantic. and they cite these and 
contrib utory facts in w pport of the con­
tention that the construction of a vessel in 
Cauada would be the o u l y  way to overcome 
t h e  d isadvantages of b u i lding 1\ strong and 
therefore weighty h ull .  

Statuettes of Phcenician Type. The Stele, Inscribed with Archaic 
Latin Characters. 

Archreologists an d h istorians might well 
have doubted whether there could be any 
further prospect of discoveries of great i m ­
portance t o  b e  made i n  t h e  Roman Forulll . 
But the scientific and i n tell igent use of t h e  
spade works wonders, a n d  Signor Baccel l i ,  
the Ital ian Min ister of Publ ic  Instruction, 
has again brought the spade into play on 
the Forum with results w h i c h  have as­
tonished even those who believed that the 
i mperfec t l y  explored portions of the site 
would yield intereGti n g  secrets. That the 
tOlllb of  Ro m u  I llS  h imself .  the founder of 
the Eternal City ,  would be one of t h e  dis ­
coveries seems i n cred i b l e ;  b u t  i t  i s  cert a i t ,  
t h at i n  t h e  pa\"em n t  of black marble U I I ­
covt'red n ear the ar�h o f  Septi mius Severns,  
t h e  exca\'ations have laid bare the Lapi s 
N i ge r- b lac k  stone-wh ich was venerated 
by generation after generation of Romans 

Fragment of a Bas - Relief. A Sacrificial Vessel . as the place where Romulus was buried. 
Probabl y there would be nothing to d is­

qualify a boat bui lt  under these cond itions 
from competition i n  an international race 
on salt water, because she could be put to­
gether at a port on the lower St. Lawrence; 

RELICS FROM THE SU PPOSED " TOM B OF ROMU LU S," ROM AN FORU M .  
The " Black Stoue " i s  referred to by 

Varro, w h o  w rote in t h e  century before 
C hri;;�, aml by Festus, th ree centuries after, 

who says o f  i t  : but Great Lake yachtsmen, both Canadian and Ameri­
can, are debarred. The clause which l imits challenges 
to tlhose foreign yacht clubs w hich have for their an­
nual regattas " an ocean water course on the sea, or an 
arm of the sea " would serve to b last the hopes of any 
Canadian sportsmen, whi le  the provision that a yacht 
m ust come to the scene of the race on her own bottom 
and with her own power wou ld exclude Americans on 
the Great Lakes who might wish to build a cup de­
fender. No yacht could of course make the passage of 
the canals with her own po wer. 

No existent l i mitations have, howeve l', retarded the 
popularity of the sport on the Great Lakes. W ealthy 
res idents of Chicago, C l eve l and , Buffalo, Detroit ami 
other la'rge c it ies have taken the most acth'e interest 
in the b u i ldi n g  and sai l i n g  of  yachts and the main­
tenauce of c l u b  houses as wel l .  

The three general associations, t h e  Yacht Racing 
Association,  of Lake Ontario, the I n ter-Lake Yachting 
Association , and the Lake Michigan Yachting Asso­
ciation, are governed by gen eral ru les, universal i n  
scope, formulated a t  a meeti ng of  representatives of 
the various assoeiations. 

-

'fhe Lake Ontario Association is composed of the 
Rochester, Oswego. Bay of Q u i n te. Kingston and H u f­
falo c lubs, the Victol'in, C l ub, of Hamilton , Ont. , the 
Royal H a m i lton C l u b. o f  the same city, and the Royal 
Can adian Yacht C l u b. of Toron to. 

The Inter·Lake Yachting Association, w h ich em­
braces the clubs o n  Lake Erie and the Detro it  River, 
has in its wem bership the Cleveland, Erie, Buffalo, 

have one very marked ad vantage over devotees of the 
sport in the large ci ties on the Atlantic coast. The 
owner of a boat on the Great Lakes can, with very few 
exceptions, reach h i s  c lub house and his craft after a 
ride or walk of perhaps a quarter of an hour from h i s  
place of business, and he is t h u s  enabled to take many 
a short spin over the water w hich is denied to h is East­
ern friend, who finds i t  hardly  worth while to th i n k of 
yach ting unless he has at least half a day to devote 
to it .  

'rhe Great Lakes have some excel lent. racing courses. 
Those at Chicago, Erie and Toron to are generally 
satis factory, w h ile that at Pu t- i n - Bay Island, in Lake 
Erie, is  i n vested with general i n terest b y  reason of i t s  
h istorical associations. It  i s  tr iangu lar i n  shape aud 
of a length of t wenty-one m i les, an d with  possibly t w o  
or three m i les exception, the battle-ground where 
Com modore Perry won his memorable victory over the 
Brit ish  i s  constantly i n  sight. Cleveland also has a 
triangular course w h ere the water is fairly deep and 
the wind generally strong. 

One thing which now ad ds  luaterially to th e pleasure 
of yachting on the Great Lakes is  the large complemen t 
of accurat·e charts avai lable. These are su pplemented 
by carefu l l y  complied records, so that when a syndi­
cate of C h i cago gentlemen, who were prepari ng a cup 
chal len gel' for the 1899 race, wished to take i n to con­
sideration August weather con o i t i ons.  th ey wer!' ahl e  
to consult f u l l  data extending over a period o f  more 
than twel ve years. 

Boats designed by Watson and Fife, and put together 

Niger Lapis i n  Com i T i o  l ocum funestum 

Signficat ut ali i  Rom illi  morti destinatum. 

The Comitium was an open lobby of the Roman 
Senate, and the Senate House itsel f, 01' Curia. wa� 
where the chu rch of St. Adriano now stands. There, 
then, in the place pointed out by the old h istorians 
and topographers, Signor Bacce l l i  fou n d  the sacred s i te. 
The Lapis Niger i s  a paveme n t  of th ick black l I larble 
s labs, and is about !l fee t El] uare, partly inclosed by 
a low w a l l  of  tra \' e r t i u e  s l abs fixed i n  a stoll e  socket or 
t rough-proof of t h!' care with wh ich i t  was guarded. 

Smue of t he ar�h;eol()gi,ts  c l a i l ll that the Lapis  N igel" 
m arked the spot w here e m·t i u s l ea pt i nto t h e  gulf ,  and 
contro versy, o f  cou rse, rages aro u n d  the question. 
H o wever i t  may be settled-i f  i t  i s  ever sett le 1-the 
i mportant d iscovery of a m u t ilated stele benpath the 
Lapis Niger marks the place as one o f  great sanctity. 
The stele is i n scri bed with archaic Lat i n  chamcte l's 
form i n g  words so st range that the assertions of the 
later Romans of t h e  empire that the an cient Roman 
tongue cou l d  not t h e n  be understood receh'es absolute 
confirmation. 

The inscri ption, so far as it can be deciphered and 
conj ectu rally restored, seems to designate the s pot as a 
pecul iarly sacred sacrificial local ity, and this  is borne 
out by the objects found neal' the stele, small votive 
statuettes, vases, an(1 objects in bl'On ze, i ron and mar­
ble. \Ve reproduce, says The Lon do n  G raph ic. from 
photographs, sOllle of these objects, the most ancient 
rel i cs which have as yet been discovered in Rome. 
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THE GREAT TELESC OPE OF THE PARIS 

E XPOSIT I ON OF 1900. 
Among t h e  scientific exhi bits at the Paris Exposition 

of 1900 the great telescope wi l l  undoubtedl y  be the 
most interesting an d i mportant  object shown. 'Ve 
have alread y given a brief descri ption of this telescope, 
and we are now enabled to present views showin� t h e  
construction a n d  how t h e  telescope w i l l  look u pon 
com ple tion. 

I t  consists of a horizontal t u be 197 feet long provided 
with an objective 4 ' 1  feet in diameter. The i m age of 
the moon or stars will be sent t h rough this tube by 
the aid. of a Foucault siderostat ; that is to say, by a 
movable plane mirror. The focal length o f .  the tele· 
scope of the Yel'kes O bservatory is  but 65'6 feet, so that 
i t  w i l l  be readi l y  seen that with a telescope whose focal  
length was  197 feet, i t  would b e  a lmost impossi ble t o  
b u i l d  a dome and mounti ngs w h i c h  would carry i t .  I t  
is estimated that a 21O · foot c u pola would have been 
req u ired, so the use of a fixed tube and a movable m i r­
ror for gathering t h e  i mage may be regarded as an ex­
cel lent sol ution of a mechan ical d ifficulty. T i l l'  s ide­
rosta t is undoubted l y  the most interesting part of the 
i n strument. I t  consist s  of a large cast - iron frallle and 
is  provi ded w i th clock wol'k and devices for causi n g  the 
m i rror to  fol low the celestial object w hi c h  is  being 
viewed. The frame is now under construction at the  
establish ment of M. P. Gautier, a disti nguished llIanu­
facturer of instru ments of precision. It is  26>4' feet 
l ong, and the height is the saUle as its lengt h .  It  is 
provided with six leveling screws w h i ch enter into 
sockets fixed upon a stone base 5 '57 feet high. The 
hour axis is  act uated by clockwork through the aid of 
tan gent screws. The part of the instru m e n t  toward 
the south carries the m i rror Which is  mounted in a cast 
steel cel l l ined with  felt in order to prevent any con­
tact of the m irror with the metal. The eq uilibrill m of 
mi rror and cell is obtained by means of levers and 

. counterpoises. T h e  base of t h is mounting floats in a 
reservoir 6� feet in diameter and contain ing about. 1 6  
gallons of  mercury. Owing to  the appl ication of the 
principle of Archimedes, the movable parts will be reo 
lieved of nine-tenths of its weight . .  The system of the 
levers and coun terpoises is so well  arranged that all of 
the movable pal:ts can be actuated by hand even w ith­
out the aid of the mel·cllry. The total weight of the 
siderostat is 99, 000 pounds ; the movable part weighs 
33, 000 pounds, of which the m irrot· and its cel l  weighs 
14, 740 pounds. A weight of 220 pounds is  sufficient to 
actuate the clockwork. 

The mirror has a d iameter of 6 ' 56 feet ; it  i s  10 '63 
inches thick and its weight is 7, 920 
pounds, and it. was, natural ly, the 
most difficult  part of the apparatus 
to construct. The glass was cast at 
the JeulIlont Works, and a special 
furnace was constructed capable of 
holding 22'4 tons of  glass. When 
the time for casting arrived, the 
mould, 6 '72 feet i n  diameter an d  
12 inches thick. w a s  brought to 
the furnace upon a truck, and 
then, after being filled,  was intro­
d uced into the furnace, which h ad 
been raised to a high tem perature. 
It was then walled up in this  fur­
nace, and the cooling requ i re d  a 
month. Notwithstanding' a l l  t h e  
precautions, several of t h e  d isks 
that were cast broke in pieces with 
a loud noise. The tt:ansportation 

11 c ien tific �tUeti,au. 
perature of it.  Frolll time to time he injected a mix­
ture of emery and water by means of a syringe into a 
chau nel run n i n g  through the grinding plate and end­
ing at the center. This  work was carried on generally 
from 2 to 5 o'clock in the afternoon, the time of day 
when the tem perature does not change perceptibly. 
The entire morni n g  was devoted to the cleaning of the 
m achi ne, and to the verification of the parallelism of 
the grinding plate with the surface of the mirror, an 
oppration w h ich was performed with four scales which 
w ere accurate to U'lIU of a m i l l i meter. 

As the grinding proceeded finer and finer emery was 
u sed, and the closer the grinding plate was brought to 
the  surface of the glass. With the finest emery the 
d istance between the plate and the glass was 0 '008 inch. 
The gri nding lasted eight months and was followed by 
the operation of polishing, which req uired .two months. 
'l'he lower s urface of the polishing plate was covered 
with a sheet of albumen ized paper like that uspd in 
photography, but unseusitized. The workmen spread 
upon this paper a small  q uantity of the finest Venetian 
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The images of the mirror which are transmitted to 

the focus of the objective may be examined directly 
by means of an eyepiece or they may be thrown upon a 
sensitized plate or projected upon a screen placed in a 
hal l set apart for that purpose so that several thousand 
people will  be able to examine the celestial object at 
the same time. The tube of the telescope is  a steel. 
plat e % of an inch in thickness and 5 feet in diameter. 
It is made up of twenty-four sE'ctions joined with the 
aid of bolts.  These sections when all mounted w i l l  
rest upon a cast-i ron base supported by stone columns. 
It is arranged so as to slide to take up the expansion 
and contraction. The tube plays no part in the forma· 
tion of the images, nor does it serve for supporting the 
objectives in the eyepiece, but it prevents dust from 
introducing itself between the essential parts of the 
apparatus. 

One of the objectives is designed for visual observa­
tions, and the other for photographic  work. Both are 
m ounted upon a carriage made to roll u pon rail s  so 
that either of them may be easi ly  placed i n  position 
before the tube. The weight of either of these objec­
t ives without its monnting is about 1 , 295 pounds and 
with the mounting 1 , 980 pounds. Each of the crown 
glasses is carried by rollers so that it Illay be separated 
from t he flint glass in order to render the cleaning of 
each disk easy. The lenses will cost $120,000. 

The d isks were cast by Mantois, of Paris. G reat at­
tention wa� paid to the cast ing of the glass. Speci­
mens of the glass was constantly taken o u t  d u ring the 
heating and examined with a lens under d ifferent con­
ditions of i l lumi nation in order to j udge of the degree 
of  purity w hich they have reached. After several 
speci mens have bepn found to be free from bu bbles the 
tem peratu re is red uced, the glass thickens, the cruci­
ble i s  opened and a certai n portion of  the su rface is 
skimIlled off to get rid of i m purit ies. T he glass is then 
sti rred, and the cool ing is al lowed to proceed rapidly 
for five or six hours unti l the surface of the glass emits 
a well  defined sound when it is struck with an iron bar. 
After this  step it is necessary to proGeed with anneal­
ing. The furnace is  walled up and a cool tng is allowed 
to proceed, which requires from four to six weeks. 
When the cruci ble i s  opened the glass is found to have 
been broken into pieces of varying sizes. I n  order to 
obtain a 792 pound flint glass lens it is necessary to find 
a b l ock wh ich weighs nearly 1 , 300 pounds, and such a 
b lock havi ng been found among those in the furnace it 
is removed and placed upon a car. Slabs of gla�s are 
sawed from two parallel sides in order to obtain polish­
ed surfaces that faci l i  tate a perfect examination of it. 

The strire in the surface are re­

o f  such a huge di sk of glass to " . _  . . . . . . . . . . . . I �JO . . _ .. _ . . _ _ _ .. _ . . . . . Pa� wu a d i�u l t m aU� �d wl�M=_�r�M�� ____________________________________ � a special train carried it there 
without stopping. A crane de­
posited the gigantic block on a 

moved, and if after t h i s  the block 
exhibits any defects situated at 
such a depth that they cannot be 
removed, it is submitted to a mold­
ing which changes its form and 
bri ngs the chief defects near the 
surface. The block is. placed in a 
mold of refractory clay and put 
into a furnace and heated to 800" 
to 9000 Cen t igrade. By this  means it 
becomes slowly heated and softened 
u n t i l  i t  assumes t he forlll of the 
llJol d ,  but i t  m ust not become fused 
01'  the whole operation must be 
gon e  over again .  If the outcome 
of the process is su ccessful  the glass 
is slowl y annealed and is then taken 
from the mold and exami ned anew. 
If any defects deep in the glass are 
seen, a second operation is  begun 
with  a llJold of another form. 
Finally, when the glass is very p u re 

wagon, and it was carried to the optical establish­
ment at n ight, in order to have a clear road way. 

To obtai n a fine disk of glass o f  such d i mensions 
was, of course, difficult, but to give it  a perfectly plane 
surface was a much greater one, and M. Gautier is to 
b e  congratulated upon the success which he has at­
tai ned in performing this d ifficult  ope.ration.  

The pol i shing m ach ine,  shown in  our  general and 
sect.ion al view, was placed i n  a special shop protected 
as much as possible from variations in temperat u re by 
a double wooden wai L The grinding appa ratus con­
sists essen tial ly  of a large cast i ron plate, C, covered 
with an i nc h  of flannel, u pon w h ich the glass disk, 
A, was careful ly laid. 

This plate revolves slowly around a vert.ical axis by 
�eari ng, (}, the whole being stepped in a cone. Above 
t.here is a stationary circular bronze rubbe r, B, 477.4' 
inches in d iameter, which is  gi ven a reci procating mo­
tion by a slider, I, t h ll s  passi n g'  across the  face of the 
m irror travel i n g  in a c irc le  beneat.h it .  The perfect rev­
olution of the plate and the ac('urate adj usting of the 
sl ides and thei.r paral le l ism res u lted in the prod uct.ion 
of a perfect mirror. I t  rpq u i red th ree months to ad­
j nst the slides alone. T h e  grinding of t h e  m irror was 
done with a mixture of  emery and water. During this  
operation a workman always stood at a respectful d is­
tance frow the apparatus tlO as not to change the tem-

SECTI ONAL VIE W OF MIRR OR -GRINDING A PPARAT US. 

tripol i  and as m uch as possi ble was removed w i th a 
soft brush . The distance between the \'Ubber and the 
surface of the glass was 0 '0012 of an inch. 

This method of treatm ent, notwithstanding its deli­
cacy, produces enough heat to render the mirror slightly 
convex and cause it to draw away more !ltrongly in . 
the center, so that, u pon cooling. it was hollowed at this 
point. I n  order to su rmount this difficulty the slides 
were given a curve of which the pitch was 0 '4 of an 
inch . The heat was diminished by operating the ma­
chine for a m inute and t.hen stopping for a quarter of 
an hour. When the hand is applied to the mirror, 
there occurs an extension of 0 '0012 of an inch, which 
is sufficient to di stort completely for four or five m i n ·  
utes t h e  image of t h e  fl a m e  of a lam p placed a t  o n e  side 
of  the plate and ob�erved from the other with a small 
telescope arranged for the purpose. The next opera­
tion to be performed is the si lveri ng, and, of course, it  
wi l l  have to be 8 i l vered anew from t ime to time. The 
m i rror protrudes 5'4 inches from i t s  tube or cell ,  which 
wil l  be made to swing so as to bring the su rface to be 
silvered undern eath. The reservoir containing the 
bath will  be li fted by means of a winch until the m irror 
enters it at a proper depth. When the operation i s  
fin ished, t h e  reservoi r w i l l  be lowered and t h e  silvered 
surface turned upward and the mirror readjusted in its 
cell. 

and perfect another and final mold­
ing prod ucp.s the plano·convex lens.  

A fter this comes another heat ing and cooling w h ich 
takes two or three weeks. 

At this point the glass disks are taken to the estab­
lishment of M. Gautier where the surfaces are polished 
with a device like that u sed i n  pol ishing the m irror, 
except that the slides have the cu rve that is to be given 
to the d isk. A long time is  requ i red in polish ing out 
the small imperfections, and finally the lens is entirely 
cOrI'ected and ready for mounting. 

The tube which carries the eyepi ece is s upported by 
four w heels rolling u pon rails, O. It i s  attached to the 
telescope by an adj usti ng screw, 4 '92 feet i n  length, 
which serves for putting it in focus. In  the interior of 
this tube another is  mou nted upon ro llers. This inner 
tube is 3 '54 feet i n  diameter and is moved circularly by 
means of clockwork through the med i u m  of a tangen t 
scre w w h ich fits i n to the teeth of a circle fixed to its  
outer extremi ty. In  th is  first circle which moves u pon 
four rollet:s is  a second circle w hich carrips two guides 
and in which s l ides a carriage having a travel equal to 
a little more than two m i n u tes of time. T h i s  i s  actu­
ated by a scre w wh ich causes t he motion in another 
clockwork. This caniage is provided with a system of 
frames having recti l inear motion that permits  of giv­
ing the eyepiece different positions. The u pper framp. 
is so arranged that it  may receive d evices for photo­
graphy, micrometry, spectroscopy or a projecting ap-
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paratus. The exact location of the telescope has not 
yet been determi ned upon, but it will be at the service 
of the Exposition, and will probabl y  be placed some­
where w here the atmosphere is  p urer than that of 
Paris. 

We are indebted for most of our engravings and for 
our part.icu lars to L'E xpositiou de Paris, 1900, which 
has h ad an interesting and scientific series of articles 
upon the great telescope. The d iagrams are from La 
Nature. 

. � . ,  .. 

THE " NEW D EPARTU RE" AUTOM ATIC COASTER. 

We have, from time to time, pu blished descriptions 
of novel forms of bicycle devices. We take pleasure in 
publishing herewith a new forlIl of coaster hub which 
possesses novelty of construction i n  several particulars. 
It  w i l l  be noticed from the description given below 
that in  going down hill  the wheels IlIay be allowed to 
run freely with the pedals remaining i n  a stationary 
position, while the brake Illay be applied by simply 
bringing weight to bear upon the rear pedal. 

The coaster uses 36 straight spokes, and can be 
furnished with any size or thickness of sprocket from 7 
teeth by -r."-r; inch up.  No fitting or adj usting is n ecessary ; 
for the hub w hen it leaves the factory is i n  perfect 
order, read y to be p l aced on the w heel. It  has the ad­
vantage of being no larger than the regular bicycle h u b  
a n d  has i t s  coasting device assembled compactly and 
securely with i n  the h ub shell .  Anyone can apply the 
coaster in  a few moments to any form of wheel . 

When the rider desires to coast, the feet are s imply 
held sti l l ,  there by releasing the driving mechanislIl and 
allowing the wheel to coast freely. By a sl ight down­
ward pressure o n  the rear pedal the brake is brought 
i nto action and adj usted as requ ired. When i t  is 
desired to go ahead, it is necessary simply to pedal 
forward in the usual mann er. T here is no back­
pedal i n g ; the pedals cannot j u mp, either forward or 
backward ; and there is no strain or twist whatever 
upon the m achine. 

'Vhat is probabl y  the greatest advantage, and one 
peculiar to  this  devi ce, is  the fact that the rider always 
has a tight pedal u nder foot, which feature is of itself 
of paramount importance in  any free-wheel device. 
The best rider wi l l  naturally feel n ervous and i n secure 
if the pedals hang loosely under foot ; but in this 
i mproved device there is no point w h ere the pedals are 
not in thorough contact either with the coasti n g  or 
d riving mechanisiII .  

Second o n l y  t o  t h i s  poi nt is t h e  fact that t h e  wheel 
may be trund led back ward or forward, a l lowing easy 
racking,  whether the coaster be on or off. In walking 
alongside of the mach i n e  the pedals may remai n sta t i on­
ary, so t hat they will  not interfere with the lim bs or 
clothing. 

The method of obtaining these ad vantages w i l l  b e  
noted by referring to t h e  cuts. Fig. 1 shows t h e  coast­
er-hub assembled as shipped from the factory. F igs. 2 
and 3 show t he manner of assembling the interior 
mechanism. 

The chai n when pul led forward causes the sprocket., 
G, to rotate. This sprocket bei n g  fast u pon the driv­
er,  E, causes i t  to rotate forward, thereby drawing the 
cone, D, over into contact with the c lutch, P, which 

Fig. 1 .  

being fast i n  the hub, causes t h e  h u b  t o  rotate and the 
wheel to move forward . 

When the rider holds the feet sti l l  upon the pedals, 
the driver, E, stops rotating, thus  drawi n g  the cone, 
D, out of engagement with the c lutch, F, and. carry­
ing it across i n to the brake-clutch,  U. The brake is 
not yet applied ; but the w heel is free to coast with 
the feet u pon the pedals. I f  it be desi red to brake, 
sim p l y  press l ightly upon the rear pedal ; and the 
brake i s  i nstantly i n  operation and can be graduated 
to any degree desired. 'Vhen i t  is  required to pro­
pel the wheel, merely peilal ahead ; th e mechanism does 
all  the ad justing. T here is no ,. kick-off. " 

'.rh e  device is man ufactured by the New Departure 
Bell Com pany, B ristol ,  Con n . ,  which is  represented by 
Joh n H Graham & Company, No. 1 1 3  Cham bers Street, 
New York, N. Y. 

. ' . , .  

IT is said it wil l  cost nearl y $400, 000 t o  bring the great 
plan t of the Schneiders, at Creusot, into working order 
after the present strike is over. 

J , itutiii, �lUtritau. 
OIL-R ETAI NING JOU R NAL. 

The accompanying cut represents an ingenious de­
vice which was ; recently tried by Mr. Herman Dock 
u pon a troublesome journal with great s uccess, and as 
we thi n k  the " wrinkle " may be new to our readers, 
we publ ish ' i t  h erewith. Mr. Dock is  of the opinio n  
that the d ifficulty i ll keeping journals wel l  supplied 
with oil  is due to the s harp edges at the joints. 

As the shaft rotates, the oil is scraped off on these 
edges and flows away through the joint.  T his takes 
place chiefly on the lower halt of the. journal.  T h us, 
if  the shaft, is rotating, as shown in the c u t, from left to 
right the oil collects on the rI ght hand lower half of the 
bearing and oozes away through the jo iut  at that point. 
To correct this a chan nel  or small collecting t rough is 
cut i n  the Babbitt metal parallel  with the shaft, and 

OIL- RETAI NING JOU RNAL. 

small oil-holes are dri l led through obliquely from this 
t rough to the bottom of the bearing. The oi l  that col­
lects i n  the joint is  thus made to flo w to the u n derside 
of the shaft, and a continual l u brication i s  main­
tained. 

. I .  I • 

A New L etllal Agent. 

Prof. Will is  G. Johnson, of the Maryland Agricul­
tural Experiment Station, has recently caused some 
discussion among the go vernmental scientists at Wash­
i ngton by a brief paper setti n g  forth the claims of 
hydrocyanic  acid gas as a lethal agent, to be used i n  
place o f  the rope o r  the electric curren t  i n  capital pun­
ishment, P rof. Johnson's idea is by n o  means a new 
oue ; but  some of the arguIllents, and especial l y  the 
i l lustrations, h e  bri n gs forth are novel.  H e  clai ms to 
have been temp0rari l y  under the influence of this gas 
to the extent of a feeling " of pleasant drowsi ness, re­
laxed m u scles, a l i m pness and feeling of indifference as 
to what happened ; "  adding that " there was no pain ,  
and the whole  sensatio n  was soothing, rather than d is ­
agreeable. " This descri ption of his  experience is far 
from portraying the experience of the writer, who went 
"La a still f u rther stage toward death, and ' was with 
difficulty b rought back to l i fe from i n haling these 
fumes arising froIII an i nsect k i l l i n g  j ar. I n tense inter­
costal agony, unthinkable mental distress, and a hOl'fi-

Fig. 2. 
" N EW D EPARTU RE" COASTER-HUB. 

ble consciousness of a l l  that was going on, without the 
power to give any sign of l i fe, was the experience in 
that case. E. MURRAy-AARON. 

... , . .  ., 

U ses for Skim Milk. 

An inter"sting process is reported by the Chief of 
the Dairy D i v ision of the Departmen t of Agriculture, 
Major Alvord. This i s  a lIe w composition somew hat 
resem bling cell u loid m ade from skimmed milk.  Paper 
sizing is  now made in considerable q uantities ill the 
U nited States ; i t  is the dry caseine from skimmed 
m i l k. It  requires considerable skimmed milk: to make 
this product, but at the Rame time vast quant ities of 
skimmed milk are now wasted or fed to stock which 
can be uti l i zed i n  maki n g  the new material, which is  
sui table for the lIH tn u factu re of o i lcloth, book cover­
ings, b i l l iard bal ls,  in fact ,  for l lIan y t h i n gs for wh ich 
either celluloid 01' hard ru bber is n o w  used, and it h as 
many advantages of it�  own,  i n cl ud i n g  i mpermeability 
to water and non-inflaulluabi l ity. It is thought that it 
can be used in the manufacture of electrical insulators. 

Automobile N eWill. 

An automobile omnibus service has been established 
on the Isle of Man, between the various towns and 
summer resorts. One vehicle is at present in use seat­
ing eight passengers and the driver. 

In Texas a wealthy stockman wi l l  use an automobile 
for making inspection trips around the wire fence of 
his ranch. The cou ntry being level and free from 
brush and other obstructions, it  is thought that the 
autoIllobi le  wi l l  prove p ractical. 

A b icycle factory in Pennsylvania has j ust com­
pleted a n U Illber of j inrikshas for C h i na, Japan, 
South Africa, and the Phi l i ppi nes. The bodies of the 
carriages are of wood, and some of the wheels are of 
b i cycle (nish, with rubber tires. All have tops to pro­
tect the riders from the heat of the tropical countries. 
The American manufacturers have greatly  i UJ proved 
the running q ualities and appearance of this  useful ,  
b u t  q ueer-looking vehicle. 

In Belgi u m  all autOlnobile vehicles m u st carry, both 
in front and behind ,  a n u m ber large enough to be seen 
at a distance, and after sunset each n u m ber IIIuSt be 
l ighted by a lamp. All automobiles and bicycles must 
be provided w ith a brake. All self-propelled carriages 
must also bear the regulation n u m ber of the city and 
also the o w ner's name and address. Rubber-tired car· 
riages must carry bells, and the maximum speed 
allo wed is 18 '64 m iles an hour in the open coun try, and 
7 '46 m iles an hour in to wn.  

Accord i n g  to The Motor Age, Mr. and Mrs. J. D. 
Davis have reached Chicago with their  motor carriage. 
Very l ittle of the original motor and running gear 
lIIechanism with which the cou pl e  sta rted from New 
York was left, the principal remai nder bein g  the rear 
axle, and that broke at the crossi ng of Seventy- fi rst  
Street and Bond Avenue, Chicago. After new ax les 
have been fitted, they intend to proceed to San Fra n ­
cisco. T ri ps of t h i s  nature d o  more h arm t o  t h e  auto­
mobile ind ustry than they do good . 

• • • • • 
Target Practice with Field Howitzers • 

Recent tests of the n e w  German field h owitzer on 
the proving-grounds of  Doeberitz, near Spandau, have 
shown how effective the new piece is  against resistible 
targets . T wo batteries, armed with 15-centimeter 
howitzers, fired both shell  and shrapnel at targets set 
up in  trenches. According to the Kaln Zeitung, a per­
fect hail of bul lets fel l u pon the trenches and the pro­
tection was completely destroyed, so that a body of  
troops would have been u nable to hol d their  position. 
Against artificial obstructions made of branches and 
wire the shell was equa l l y  effecti ve. 

• • • • • 
Tile C u r rent S u p plement. 

The current SUPPLEMENT, No. 1 244, has a number 
of articles of great i nterest. " The Progress of Science 
and its Results, " by Sir Michael Foster, is continued. 
" U  n watering the Comstock Lode" is  a valuable ori­
ginal article by L. P.  Gmtacap. " The Man ufacture 
of Nitrite of Soda " is by Mr. M. A. Darbon.  " Exer­
cj �es in Horseback Riding Among the C h asseurs of 
Africa " describes wonderful feats of horsemanship .  

Fig. 3 . 

" The Olfactory Nerve Track " is a most interesting 
article.  . ,  The Replacements of Fluids into the Track 
of Moving Bodies " gives a n  important study ·by Mr. 
M. F. M ithoff. Dr. Thurston's " Evolution of Tech­
nical Education i ll Economics, Pol it ics and Statecraft " 
is concl uded. 

C o n lcntl!l.  
( I l lustrated articles are mark.ed with an asterisk.) 

Aerial navig-atlOn ,  " . . . . . . . . . .  , 290 
Automobi l e  news . . , . . . . . . . . .  29CJ 
Battlesbip. ratsing a Russian " . . 294 
Books, new, . ,  . . . . " . ,  . . . . . . . . . . . . .  aoo 
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hnes " " . , . . . . .  , . . .  , . . . .  , . . .  , '  , .  �IO 
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Coast defelH:1e. New york" . . . . . , 2fl1 
Coaster, automatic· , . ,  . . . . . . . . . . . . � 
Conduit. crossing', underground . . 292 
Drum driers . . . . . . . . . . . . . . , . . . . . . . .  292 
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'}1�lectrical notes . . . . . . , . . . . . . . . . .  , '  �')5 
}1� lectro-metal lurg'Y. recent ap-

plications of. . .  . , . "  . . .  , . . . .  �l 
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Hlass, armored . . . . " "  . . . . . . . .  , . ,  2H4 
Great Balt Lake. marine animals 

in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  291 
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Inventions recently patented . . . . aoo 
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RECENTLY PATENTED INVE N T IONS.  
AgrIc u l t u ral Implenlent .. .  

BEAN-HARVESTER.- THOMAS T.  BROWN. Euclid, 
Minn. In  this  harvester the beans are gathered by chutes 
havin g  pairs of endless gathering-chains provided with 
spurs for engaging and advancing the beans along the 
chutes. The invention compl'ises, furtbermore, a novel 
adj nsting mechanism. a new arrangement of parts, and a 
clevice w hereby the beans can be dnmped in quantities 
to suit the operator. 

M e c h a nical Devices. 

S AFETY-STOP. - J OSHUA BAGGALEY . Mauhattan, 
New York city . The object of the mvention is to pro­
vi.1.e a � i m p l e  means for preventing a reverse movement 
of hoi�ting-en gines, particu larly when an engine is 
loaded , the device e m p l oyed dispensing with the foot­
hrakes and enabling the engineer to control the drums 
with the hands on ly . A reversi ng check is  IIsed which 
is automatically applied, rendering the overhaul ea.ier, 
dispensing with the neces.ity of a weight upon tlIe 
hoisting-rope , and enahl ing the drnms to turn freely in 
overhauling. The only retarding action met with is 
due to the slight friction upon tbe shafts. 

FIRE ESCA PE.-EDWARD M. CHRIST, Pine Grove, 
Penn .  The apparatus is to be used for loweriug objects 
of any kind, but is particularly adapted for nse as a fire ­
escape. The device includes in its construction a sand­
cyl inder with a valve-con trol led outlet, in which cylin­
der works a screw-driven fo ll ower actnated by the means 
to w h ich the o bject to be lowere,1 is attached and serv­
i n g  to retard the movement of these means.  The means 
in  question also actuate the valve of the outle t of the 
cy l inder to regnlate the flow of the sand therefrom. 

A UTOMATIC WASTE-GATE . -WILLIAM T.  TAY­
LOR. Evans. Colo. The gate IS designed t.o rel ieve sur­
plus water in flumes and ditches to prevent overflowing. 
rl'he gate comprises a ga te formed i n  two partF:, an upper 
cross-bar, and a main section hinged to the cross- bar and 
releasab l e  by l i ft.inlZ slightly. A pivo ted reservoi r or 
bucket is secu red to the cross- bar to lift the gate, and has 
its in let at the m a X i tl l l1ID desi red water-Ieve1 . Hence. 
when the water reaches a dan�erous level, the waste­
!inte automati oal l l' descends . 

PRESS FOR PREPARING FOMEN'l'ATIO �S.  � 
M A RY J . SMITH. M a [ h attan. New York city .  The 
press is deE'igned to express surplus liquid from flannels 
or other fabric adapted to be nsed as bandages for fo­
mentations, and i s · so construr:ted that the hot surpl us 
l iquid may be quickly .queezed from the bandage, and 
the pressed bandage carried from the press to th e  bed­
side and retained m the press un til req uired for use. 
thereby preventing loss of heat. The operation 'of press 
ing may also be performed at the bedside. To permi t 
the bandage to be readily removed from the device. the 
plunger used in the press can be removed to expose the 
entire receiving-chamber. Dul'ing the preparation of 
the bandage the hands are Ollt of contact w i th the water. 

WRENCH. -JAMES M. TILTON, Isleta, Ohio. The 
wrench comprises a head having teetL facing in  opposite 
directions, and a pawl adj ustable to engage either of the 
opposite faces of the teeth to drive the head i n  ei ther 
direction. It is not necessary to remove the wrench 
from the cap in order to take a new hold ; but tbe han­
dle, by Illeans of the pawl and ratchets, turns backward 
and forward on the head of the wrench. The wrench 
is adapted to fit nuts or bolts of di fferent sizes without 
changing the head. 

NAILING-MACHINE.-SAMUEL Y. PENROD, Cho­
tean, Mont. 'l'his machine for nailing shingles on roofs 

has a feed-chnte and a nail-holding wheel provided with 
openings by which to discharge the nails to the chnte, 

and tnrned by an operating pawl actuated by a rammer. 
Devices are provided wherehy the pawl will be held from 
operation by the rammer when the feed-chute is full of 
nai l s .  With th is mach ine a worl,man can drive nai ls  
twice as fast as witb a hammer. and can shingle in cold 
(,"atber when the necessity of wearing gloves makes it 
well nigh impossi ble to hanule shingle ·nails. 

Miscell a n eo u s  I n v e n t i o n s .  

MANUFACTURE OF ARTIFICIAL MARBLE.­
JAMES E. SUMMERS. Lynch burg, Va. The method of 
manufacturing marble consists in mixing together lime­
water and silicate of soda, adding cement to the mix­
ture until iL is ful ly  incorporated therewith .  and tinaUy 
allowing the mass to harden on a highly polished sur­
face. The expen sive method in vogue for polishing 
and graining the marbre is entirely dispensed with. and 
a close imitation , both as to strncture and appearance of 
tlIe natural polished marble. is obtained at a compara_ 
tively low cost. 

VEIL-FASTENER.-MARG I'ERITE IlELF:NE CARTFR, 
Manhattan, New York city. It is  a m atter of consider­
able difficulty so to secure a vei l that it cannot be readily 
lost. The present invention provides a simple and com­
p!lratively inexpensive device by means of which a veil  
w i l l not only be held in  the proper posi tion and se­
curely retained. but wi l l  also be prevented from slip. 
ping down in the rear. Tbe faste ner is compose,1 of 
an anchor hent to form opposite end eyes or loopEl, 

and i s  held to the bonnet by intermediate prongs at 

the opposite sides of " the anchor. Hooks e n gage the 
end eyes and are connected with the yei l . 

MEASURIXLI FAUVET.-JOHN J .  I{ENNELLY, Man­
hattan, New York city. It  is the purpo se o f  th is invention 
to produce a faucet which shal l be both simple and cheap, 
and which may be adjustei so that a defin ite amount of 
l iqu id may be drown before its mechanis;n is operated 
t", close the valve. This end is attained by means of 
1.1. w .:igh i ng lever, upon which a vessel is placed . designed 
to receive the liquor. A ' hand-Iever is used for opening 
the valve, and is engaged by the weighing-Ievcr to hold 
the valve open until the l iquor i n  the vessel reaches the 
required weight. The hand·lever is then relea.ed and 
the valve cl osed. 

HORSESHOE. _ .  ERm A .  FRYDENLUND, Lakota, 
N . D. The shoe i.  ' ' '" . ;!( ' I ed to be secured to the hoof 
without the u.e of na i l"  and is provided with calks 
which can be quick l y rcmo " ed so that others o f  different 
shape or silarpness C3n be substituted . A clamping-band 
i s  nsed having i ts heel portions turned downward and then 
inward to engage the uuder side of the .hoe. 'l'he inward. 

J (itutifi( �mtti(au. 
Iy-turned portions have openings for registel'ing with 
openings tn the heel portions of the shoe. Removable 
calks engage in the openings, and a clamping-strip con­
nected with the clamping- band has itsJower end turned 
under the toe portion of the shoe, and i s  furnished with 
an opening for registering with an openIng in the shoe. 
A toe-calk removably engages in the opening. 

SM OKING-TUBE. - JAMES M. EDER, Manhattan, 
New York city. The smoking-tnbe is so constrncted 
that the bowl portion may be readily filled by forcing it 
endwise into tobacco contained in a package . without 
touching the tobacco with the hands, and ,is provided 
with a simple means for ejectin g  the ashes of the con­
sumed tobacco, which IDeans likewise provide on its 
exterior a long. sinnous passage which cools the smoke 
before it enters the m'mth . 

INVOICE-FILE.  - EUGENE CROSS. Griffitb ,  Miss. 

The file comprises covers within which a metal boxi n g  i. 
arranged havi ng a swinging lid secured to one of the 
covers. Pins are extended from the bottom piece of the 
boxing and pass through a pressnre-strip connected with 
a pressure-spring removably connected with the back 
piece of the boxing. In filing papers the spring and 
pressnre-strip are removed. After placing the papers 
on the pins, the pressnre-strip and spring are replaced. 

HOLDER' OR BL"CKLE FOR STIRRUP-STRAPS.­
OLIVER K.  BURNHAM, Palouse, Wash. The holder h a s  two 
sections adapted t o  hold a strap between them, e a c h  being 
provided with a rigid hook and pin. The sections move 
together respectively to engage the hooks with the pins, 
tbns holding the sections in engagement. The sections 
are link-connected. O wi ng to the link connection, the 
sections may be separated and carried in parallel Jines, 
one beyond the end of the other, thus enahl i ng the stir­
rup-leather to be readi ly in trodnced between the sec­
tions and the ret.uining- p i ns passed th rough the stirrup­
leather. A fter adjnstment, the two sections are brought 
together and the parts properly connected . 

RUFFLED TUCKING.-WILLIAM BOWDEN, Man­
chester, England . By means of the i m provements de­
vised by this i nventor any sui table fabric can be readily 

converted into a suitable trimming for use on ladies ' and 
chi ldren's garments for decoratin, or other pnrpooe •.  
The ruffled tucking comprises a fabl'ic maierial formed 
with one or more rows of gat hered tucks. Shirrs extend 
transversely to the tncks ; and a binding hold. the shirrs 
and gathered tucks in position, the biuding consisting 
o f  rows of locked stitcbes parallel to the tncks. 

NIPPLE-HOLDER. -THOMAS BORCHER, Jersey City, 
N. J. The object of the invention is to provide a 
holder for blind nipples nsed by teething children and so 
to construct the ho lder that when the n i pple is secured 
thereto the nipple cannot be separated from the holder 
u u l ess i t  be purposely removed. One end of the n ipple 
is passed through a button and is engaged by the screw­
threaded outer end of a bore or chamber in a holder. 
'l'he holder is arranged for engagement with the open 
end of the nippl e ;  and a tubular pin has a head ar­
ranged within the nipple above the button, the pin below 
the button having a thread scre winl/: into the bore or 
chamber of the holder. 

BARREL.-JuLIus F. VOGT, St. Louis, Mo. 'l'his in­
vention provides a barrel adapted to contain perishable 
goods and invol ves a peculiar constrnction by which the 
barrel is fnrnished with a double sheathing or wal l , thus 
providing a space surronnding the inner sheathing or 
wal l , in which space non-conducting material may be 
packed i n  order effectuall y  to protect the con tents of the 
barrel .  

CARPET-FASTENER. - JESSE F .  VAN WICKEL, Jr. , 
Jersey City. N. J. �'he fastener is designed to fasten 
carpets to marble or other floors where it is impossible 
to dri ve tacke. The fastener comprises a tube secured in 
th e floor and a col lar provided with a main and counter 
bore, the npper:end of the tube bei ng received i n  the lower 
portion of the counter bore of the collar. A yielding 
ring in  the npper portion of the counter bore of the 
col lar bears against the upper extremity of the tnbe. 
A bntton shank fits i n  the main bore of the collar and 
into the upper end of the tube, and has an "nnnlar 
groove receivin� the yielding ring, so as to hold the 
button in place. The ring is cansed first to spring over 
the lower portion of the shank and next to contract in 
the groove, thus firmly holding the button in the collar 
and securing the carpet. 

WHIP-SUPPORT. - PRESTON V. STUMP, Chama , 
Territory of New Mexico. 'l'he whip-support io espe­
cially adapted for a harvester or binder and is so con­
structed that the ordinary carriage-whip may be securely 
held in position for imm ediate use. By the manipulatioll 
of a handle, the whip may be carried over either one of 
the animals of a team and the whip-socket drawn down­
ward to bring the lash into con tact with the animal . The 
body of the device is pl aced high enongh 1I0t to interfere 
with the driving-reins. 

WATER-FILTER. -CARL SALZBERGER, Burgstein­
furt, Prussia. Germany. To puri fy water containing 
mud and sand, this inventor employs a stationary central 
tube with an open ing therein.  On the tul:>e a filter · 
casing is mounted to tnrn, having a n umber of fi l ter. 

chambers . Screens ate fittell in and form walls for the 
chamber, and are ada;l ted to hold the fi l tering material 

between them . Meuus arc provided for closing the 
cham hers w hcreby one chamher may be nse,1 to the ex-
el usion of the others. 

THILL-COL"PLIXG.-'l'HOMAs .R I'JP>:R, Blairsv i l le. 
Pu. Besides securely holding tite th i l l ,  the del'ice of 
this inventor can be readi ly applied or removed, whereby 
i t  overcomes the defects of many old constructions. The 
th i l l -coupling has a body-portion with a bev eled hook . A 
latch· section is  mounted to .wong on the body-section 
and has a beveled end ma' ching with the beveled end of 
the hook . A d og acts between the latch and hody sec­
tions and serves to h o ld the two sections iu locked posi­
tion.  Merely by operating t.he dog the coupling can be 
opened. 

VEHICLE-BODY. -l<'REDERlVI< MENZER, Flint, Mich. 
'l'he object of tlIe invention is to provide a hody of sim­
ple construction so arranged that it may be easily 
changed from a si ngle to a double-seated vehicle or from 
a dou ble to a si ngle-seated vehicle .  A box- l ike body 
portion is employed in which a sliding seat is  arranged . 
A front or anxi l iar.y seat has donb le-hinged connection 
w ith the hody and rests 011 proj�ctions on the sides of 
the body. The auxi!.iary seat when swung up converts 

tbe carriage into a two-seated vehicle, and into a one­
seated vehicle when swung down. 

PROCESS OF TREATING GOLD AND SILVER 
ORES.-JOSEPH SMITH, Salt Lake City, Utah. 'l'he 

process consists in m ixing the material to be treated 

with caustic lime, saturating or covering the mixture 

entirely with water and keeping it  thllS until all the 

acid present has combined with the lime, drying the ma­

terial, ex posing it to the action of atmospheric air, and 

treating it  with a cyanid. The object of the preliminary 
treatment is to neutralize all a cids present and to reo 

move the compounds formed that may consume potas­
sium cyan id before the material is subjected to the ac­
tion of the potassinm cyanid . 

MEANS FOR HEATING APPLICABLE TO 
FORGES. ·-HENRY B. BURIN. Mons·en-Baroeul, Nord, 
France . 'l'he heating-eavity is formed partly in a sta­
tionary section and partly in a movable section which 

can be slid toward and from the former by an adjusting 
device cousisting of  a rack and coacting gearing, the 
o bject being to enable the heating-cavity to be enl arged 
or decrease.! in size without materially changing the 
general shape . 'l'he cavity is left open at one side for 
the convenient insertion of tools. Each section carries 
its own heating device. 

Desi g ll s .  

GRAVI'l'¥-LA TCH FOR WINDOW FA STENERS. 
-WILLIAM L. and CHARLES T.  FIELDS, Ced ar B l nff, 
Va. This gravity latch is adapted to be used in con­
nection with a rack·bar patented by the same inventors. 
The latch is pivoted on a window and is curved so 
as to bring its free end into engagement with ihe teeth 
of the rack-bar to hold the sash raised at various ele­
vations. The rear side of the latch is flat. while the 
oppos ite 'ide is convex. 

FUNNEL FOR CHAIN PUMPS.-DANIEL D .  EL­
DRIDGE, Bedford, Ind_ This inventor has produced a 
new funnel for the tn b ing of a c hain pump .  The fnnnel 
is curved and has a belt-shapecl mouth so that the buck ­
ets can pass freely into it. whi le  at the top are formed 
diametrical ly opposi te lugs ada pted to enter slots in the 
l owermost section of the tubing, the funnel being then 
turncd so as to take the lugs ouL of registry with the 
slots to hold the funnel in place. 

HOE. -DANIEL H. BAUMGARDNER, Brookville, Pa. 
The hoe is made heart-shaped so as to provide a sharp 
picking poin t and cnrved, shal p edges. 

PILLOW-TOP.-RA FFAELO ASTARITA , Manhattan , 
New York city . 'l'he inventor has designed two pil l ow­
tops hoth representing negroes in a cake-walk. The de­
signs differ both in  t h e  atti tude and nnmber of the 
persons and the pltase of the cake-walk represented. 

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

NEW BOOKS, ETC. 
DETAILS OF BUILDING CONSTRUCTION. 

By Clare l ice A. Martin. Boston : 
Bates & Gu i l d Company . 1899. 
Qu art o , 33 plates. Price $2_ 

The architect. particularly the yonng architect, has 
probably felt many Limes the need of simple drawings of 
details of Amel'ican houses. There are, of course, books 
which give these details, bnt we do not remember any 
which is of such value as the present work. The volnme 
is of snfficlent size to enabl e  the details to be shown on 
a comparatively large scale. The selection IS a most 
admirable one, and tbe anthor wbo is Assistant Professor 
of Architecture at Cornell University, is au courant with 
the needs of architects. 

FUNDAMENTAL LAWS OF ELEC'l'ROLYTI­
CAL C ONDUCTION. Memoirs by 
Faraday, H ett orf, and Koh lbrausc h .  
Tran slated a n d  edited by H. M .  
Good w i n ,  Ph. D. New York : Harper 
& Broth ers. 12mo. Pp. 98. Price 
85 cents. 

In the present vol umes are 'collected those papers on 
electro-chemistry which contained the original statement 
of fundamental l aws and experiment.s on which the 
modern theory of electroly tical conduction is  based. It 
consists of three memoirs by great physicists carefully 
edited and translated and accompanied hy an excellent 
bi bliography. 

SOME MEMORIES OF A MINER'S LIFE. 
Or. Five Years on t h e  Gold Fiel d s  of 
:New Zea l and . By Mathew C. 
M c Keown, Barnesvi l le, Ohio.  

This  is a description of the  trials and hardships of a 
gold miner in far-away New Zealand. It 'wi ll  un­
doubtedly prove interesting to all  who have ever engaged 
i n  m ining. 

T R A NSACTI O N S  OF T H E  WAGNER FREE 
I NSTITUTE O F  SCIE NCE OF PHILA-
D E LPHI A .  Vol . VI. 1899. 

The present vol u me IS devoted to . .  The Solenodont 
Artiodacty l s  of the Uinta Eocene." This is a val u able 
monogrnph by Professor Scott, of Princeton University, 
and is accompanied by excellent l ithographic plates .  

E LEME NTARY I LL U STRATIONS OF DIF­
FERE STIA L AND INTEGRAL C A LCU­
LU S .  By A ngu�tus De Morgan . 
C h icago : O peu C o u rt P u blis h i n g  
COll lpan y .  1899_ P p .  144. 

This work forms. quite independently of it. i n terest to 
professional students of methematics, an integr.1 portion 
of the general educational plan which the puhl ishers 
have heen systematically pnrsuing. It is a subject whieh 
canllot fan to int.erest those who h ave made any progress 
in the study of the calculus. 

THE EVOLUTION O F  GENERAL IDEAS.  
R y  Th . R i bot . C h i r'ago : Open C o u rt 
P ubl i � h i n g  Com p a n y .  1 899. H iIDo. 
Pp. 23 1 .  Price $1 . 21). 

rrhe principal aim of th is work is to fo'tudy. t .he rlevelop­
ment of the mind as it  abstracts and gen-ra l i z :'s and to 
sbow that these two operalions exhi bit a perfect evolu-
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tion ; that is to say, they exist a lready in perception and 
advance by successive and easily determined stages to 
the more elevated forms of pure symbolism accessi ble 
only to the minority. The volnme is  a resume of lec­
tures which the anthor has given at the College de 
France in 1895. It is a most interesting work on psy ­
chology. 

STATISTICS AND ECONOMICS. By R i C'h­
mond Mayo- Smith ,  Ph. D. N e w  
York : T h e  Macmillan Compa n �' .  
1 899. 8vo. Pp. 467_ Price $3. 

This is tbe second part of .. The Science of Statistics " 
published for the Columbia College Press. The present 
volume deals with consumption and prodnction. ex­
ehange and distribution. It is beautiful ly printed and 
attractively · bound. The anthor is a well -known au­
thority on political economy alld is professor of tbat 
science in Colnmbia University. The selection of faet.s 
has been made w i th care and has been well collated amI 
the deductions drawn therefrom are as anthoritative as 
any can be in the science, which cannot be termed exact. 
It is a book whicb will prove interesting to the general 
reader. 

THE SECOND LAW OF THERMODYNAMICS. 
Memoirs by Carnot, Clausi us, a n d  
Thomson. New York : Harper & 
B rothers. 1899. 1 2mo. Pp. 15 1 .  
P r i ce $1. 

Like the other books of this series of scientific memoirs 
this book is  a collection of some o f  the valuable scattered 
papers on one of the most important subjects of modern 
physics. 

THE LAWS OF GASES. Memoirs by 
Rubert BOYle an d E.  H. Amagat. 
Translated 

'
a n d  ed i ted by Carl Barus. 

New York : Harper Broth ers. 1899. 
12m o . Pp.  110 .  Price 85 cents. 

This belongs to tbe series of scientific memoirs edited 
by Prof . J .  S. Ames, Ph.D. It is almost needless to 
say that two of the greatest classical papers In the whole 

domain of physics are here presented in an excellent 
transl ation careful ly edited. Everything about the make­
np of the book in the way of tables, illnstrations, etc . ,  

are excellent. It is a most important book of an impor. 
tant series. 

NOTRS SUR L'AGRICULTURE AUX ETATS­
UNIS.  Par P. de Vu yst. Doct eur 
en droi t ,  I n genienr agri eole, Insp('c ­
teur dlil l'Agricul ture. 2me edition. 
Par i s :  Odave Doin. Gand : A. Sif­
fer. 1899. 

POTABLE WATE R AND METHODS OF DE­
TRCTING IMPURITIES . By M. N. 
Baker, P h . B . ,  C .E. New York : D. 
Van Nostrand Com pany. 1899. 
1 6mo. Pp.  97. Price 50 cents. 

The need of a concise non-technical work on drinking 
water has been made apparent ; there is n o  dearth of lit­
eratnre on the subject bnt the works nearly all deal with 
the subject from the standpoint of the chemist and the 
sanitarian. 'l'hose about to huild houses wil l  find their 
questions regarding drinking water answered in this little 
book. 

THE SLIDE VALVE SIMPLY EXPLAIN ED. 
Bv W. J. 'fennant. Revised and en­
larged by J. H. Kinealy, D. E . New 
York : Spon & C h am berlain. 1899_ 
16mo. Pp_ 83. Pri ce $ 1 . 

The slide valve is a great stumbling block to young me­
chanical engineers, and the lucid explanations and dia· 
grams in this book will prove very valuable to them and 
to the practical engineer as well, who may have a know­

ledge of what to do to run his engine economically, but 
who desires some theoretical instructIon as well. 

DARWINISM AND LA MARCKISM. OLD AND 
NEW. Four Lectures by F rederick 
Wol laston H utton , F _ R . S .  N e w  
York : G. P. P utn am's Sons. 1899. 
12mo. Pp. 226. Price $1. 

It is the author's aim to give a popnlar exposition of 
the Darwinian doctrines in language which can be readi ly 
understood by the lay reader. It is n8eleso for the young 
student to consnlt the classic writings of Darwin without 
some kind of preparation, like the perusal of the present 
admirable book. 

H AN DBOOK OF OPTICS FOR STU-
D E NTS OF OPHTHALMOLOGY. B y  W. 
N .  Tuter, B. A. , M.D. Ne w York : 
The Macm i l l an Com pan y . 1899. 
12mo. Pp. 209. Price $1. 

Herein is presented so mnch of the science of optics a. 
pertains directly to ophthalmology. The demon strati OilS 
given require n o  knowledge of mathematics beyond that 
of simple algebraic equations and the elementary truths 
of geometry. It  is a simple and adequate treatment of a 
difficnlt subject. 

SMAI,L ENGINES A ND BOILERS. By Eg­
bert P. Wats o n .  New York : D. Van 
Nostra n d  & Compan y. 1899. 1 2mo. 
Pp. 108. Price $1. �5. 

'l'his is a m anual of concise aud specific directions for 
the construction of small steam engines and boilers of 
modern types, from five horse powe! down to model 
sizes, for amateurs and others interested in Buch work. 

I t  is admirably i l lustrated hy working drawings fully 
lettered . The author is a practical man and has acquitted 
himself with credit in the little volume. 

NOTE S  ET FORMULES DE L'!NGENIEUR 
D U  CONSTRUCTR UR- MECANICIEN llU 
ME'l'ALLTJ RGISTE ET DE L' ELEC'l'RI­
CIEN. Pari � : E. Bern ard et Cie. 
1900. 16mo. Pro 1478. 

A most. valu able clIgilleer's pocketbook fil led with use­
ful formulas and tahle.. Like all foreign hooks of this 
nature i t  is rather pOIwI,V gotf. n np. In thit.� country no 
technical hooks rail vie w i t.h tlte 80-c"l1ed " pocket­
books " for excellence of typography, pril l ting, paper and 
binding. 

© 1899 SCIENTIFIC AMERICAN, INC.
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Calls and signals , system of. R. J. Louis . . • • • • • • . • .  635,493 
Camera, kinetographic. A. Darling . . . . . . . . • • • . • . . . .  635,46fi 
Camera, magazine, fl'. }J . ..\leadowcroft . . . . . . . . . . . . . 635,4B7 
Can. �ee Valved can. 

A. We suppose the reason that no attempt to describe 
the . color screens used in color photography is that we 
have no words which can be used for the purpose. Yon 

The charge fo·r insertion under thi.s heail is One Dollar ft can pl'Obably buy the screens which have been matched Hne fO� each insertion : abo·�tt eiQht tl)Or�t8 t:! (( l i,�e. agai n�t HCl't'en H known to have propel' tints, from pho­Adve'rttscments nwst be J'e�eH�('tL at pub�lCatwn o.dilx 
' tographic dealers. If you wish to experiment in this as early as ThUI·ScZ.rlY mOI'Jl.tnq to appear tn the follow-

' 1 '  d f I 1 . 

O R D I N A R Y  ItA TES. 

Inside Page, eaeh i nsertiou. - ,.. �) cents ;l line 
Back Page. each i n sel'tion, - - $1 .00 a line 

� For KOmi) dasses o f  AdvertisenU'nt::;, Spl'cial. aHd 
Higher rate::; aT!! rt'quirt'fl. 

Car c(mpling, 8 . .  J. .\leeker . . . . . . . . . . . . . . . . . . . . . . . . . . . 635,498 
f��'f��l��!,

n
W.J\�i_(��·c�����: : : : : : · : : : : : : : : · : : : : : : : : : : : �:�g 

Car frame, E', :K Canda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 635,653 
Car head block, railway, .1. A .  Hinson . . . . . . . . . . . • .  635,822 

in/} l.veek·s issue. line, you can obtain the am me yes rOlll ( ea erE; m 
The ahove are charges Vel' agate l ine-about eight 

word� per line. 'l'h is notice shows the wIdtb of the l ine. 

Car signaling device, railway. H. S. Rodgers . . . . . .  635,391 
Car traIlers, brake for street. H. '1\ Brown . . . . . . .  635,650 

:\farine Iron 'Yorks. Chicago. Catalogue free. 

. .  U. S." Metal Polish. Indianapo lis. Samples free. 

Gasoline Brazing Forge. Turner Brass 'Vorks. Chicago. 

Yankee Notions. 'Vaterbury Button Co., ,"Vaterb'y, Ct. 

Hanole & Spoke Mchy. Ober Mfg. Co .• Chagrin F·al ls. O. 

For bridge erecting engineR. J. S. Mundy, Newark, N. J .  
Machinery designed and constructed. Gear cutting. 

'rhe Garvin �lachine Co. , Spring and Varick Sts. , N. Y. 
��erracute Machine Co., Bridgeton. N. J., U. S. A. Full 

l ine of Presses , Dies. and otber Sheet Metal :\Iachinery. 
� .:\lachinery for R. R. contractors, mines, and quar­

rieR. for h Oisting. pumping, crushing. excavating, etc. , 
new or 2d-halld .  \Vrite for list. \Vi l ils Shaw. Chicago. 

The celebrated " Horns by-Akroyd " Patent Safety on 
fijl l,!!ine is built by the De La Verg-ne Refrigerating )1a· 
chille Company. Foct of East 13..Sth Street, New York. 
'l'he best book for electrlcians and beginners in elec­

tricity is " ��xperimental Science," by Geo. M. Hopkins. 
By mai l ,  $4. :\lu1111 & Co . .  publ ishers. 3tH Broadway, N .  Y. 

tr Send for new a.nd complete catalogue of Scient.ific 
and other Books for sale by �lunn & Co., 861 Broadway, 
New York. Free on application. 

HINTS '1'0 CORRESPONDEN'fS. 

N a ln e ",  a nd ,\ dd " e88 must accompany ail letteril 
or no attention will be paid thereto. cfhls IS for OUI 
information and not for publication. 

R e fe r e n c e s  to former articles or answers should 
give date of paper and page or num ber of question. 

I n q u i ri e s  not ans\\'ereti in rea80nable time should 
be repeated : correspondentE will bear in mind thai 
some an.�wcr8 require not a little research, and._ 
though we endeavor to reply to all either by lettcI 
or in this department. each must take his tllrn. 

B u ye r8 wishlllg to pnrchase any article not advertised 
in our columns will be fnrnished with addresses of 
housee manufacturing or carrying the same, 

Sp ecial 'V rl U e n  I n fo r ln a U o n  on matters 01 
personal rather than general interest cannot be 
exp8cted without remnneration. 

Scient i fi c  A m e ri e a n  S II PI. l e m e nt .. rcferred 
to may be !md at the pffice. PrJ"e 10 cents each. 

B o o k s  referred to promptly supplied on receipt of 
price. 

IU l n e ra h ,  sent f.or examination should he distinctly 
marked or labcled. 

(7744) F. M. asks : If you wind a clock 
spring up tight and then put it into acid that will bllrn 
it to nothing. what becomes of the potcntial energy? A. 
We wish we could answer this question for good and all .  
But we cannot. We do not  know what becomes of the 
energy that was put into that spring. And if anybody 
finds Ollt, we hope he will tcll everybody and set the 
matter at rest. 

(7745) J, A. L. writes :  In answer to a 
recent question which would fall faster, an ounce or a 
ton of iron, yon say that the ounce would do so. If vou 
review that matter more careiLllly I thiak you will con. 
clude that it is j nst too'Other way. 1.'he air resistance 
being less in proportion to weight in the larger body 
would allow it to fall faSter. 

chemical materials. 

(7750) J .  H. S. asks : Is there a dry bat­
tery on the market that will light a 16 candle power elec­
tric light for an evening. A. We do not know any bat­
tery which can economically light a 16 candle power 
lamp, except the storage battery. 

(7751) C. '1' , H. asks : Is it possi b le to 
manufacture a machine that will register one-twenty­
five thousandth of an inch ? A. Yes. If a screw were 
cnt with 100 threads to the inch, and provided with a 
large head divided into 250 parts, when the head shonld 
he turned through one of these parts .the point of the 
screw wonld be moved one twenty·five thousandth of an 
inch. 

(7752) F. L. asks : What is the reason 
for using platinnm wires in the hase of electric light 
bulbs to connect witb the filament ? Conld copper or 
aluminum be used in place of platinum, the cost being 
less ? If not. why ? A . Plati num wire is nsed in the 
base of incandescent lamps hecause it is  the only metal 
which expands and contracts with heat at the same rate 
as the glass. If any other metal were used it wonld soon 
break the glass, because it would expand differently from 
the glass and ruin the lamp. 

(77.'i3) J. T. S. writes : Does the m ica 
front in  the ordinary base bnrning coal stove add any­
thing to its value as a heater ? I clai m that it  does not ; 
that the stove would he probably a better heater if the 
mica were replaced by ordinary sheet iron . A. 'rhe 
mica as truly as the iron absorbs heat to radiate it  again 
at its own temperature. Mica is used for the pnrpGse of 
showing the condition of the fire aud to give some light 
in a dark room. 

TO INVENTORS. 
An  experience of fifty years. and the preparation 

of more tban one hundred thousand applications 
for patents at home and abroad, enable us  to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procurmg patents everywhere 
A synopsis of the patent laws of the United States and 
all foreign countries may be bad on application, and per. 
sons contemplating the securIng of patents, either at 
home or abroad. are invit.ed to write to this office for 
prices, which are low, in accordance with the times and 
our extensive facil ities for conducting the business , 
Address MUNN & CO .• office SmF.NTIFIC AMERICAN. 
361Broadway. New York. 
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mellt, as the letter press. Advertisements must be 
received at Publication Office as early as r:l'hurstlay 
morning to appear in the fullowiD1: week's i ssue. 

foot power 
Screw . . •  

• • .  cutting 
Automatic 
Cross feed 

9 and t . - i nch Swing. 
New and Original Feat ures 

Send for Cata/oglte B. 
Seneca Falls Mfg. Company,  
6 9 5 Water St.� Seneca }<�allsJ N. Y· 

Foot Powe r :�dsjfa�::�!! �;t;lj,���8��. Plan-
SHEPARD LATHE co . •  133 W. 2d St . •  Cincinnati. O. 

P" ., @ � �!ret�!�!!�t�� ! I t ._ --- , less it includes the famous 
S T I L LS O N W R E N C H  
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are drop·forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 
WALWORT H  M F G ,  C O . ,  20 Ol iver Street, Bost o n . Mass.  

YOUR 
OPPORTUNITY 
to become successful in business de­
pends upon your ambition . \Vit.hout 
interfering with vour present occupa­
tion. we fit you to secure an important 
position through 

E D U C AT I O N  BY MAIL  
i n  Electrical, Mecbanical. Steam, Min� 
ing and (;ivil Engineering ; Metalurgy, 
Art, Architecture, Practical Newspaper 
:��:in�

n
fi�:i�nB��d

c
��:Cb�;;i��f��:':� 

illtow price ; easy terms. Most thorough 
and complete course of any correspondence 
in  the world. Send to 
THE UNITED CORRESPONDENCE SCHOOLS. 

1u4.158 Fifth A-Yenue, N ew York, 

For Free Catalogue No. 33. 

Carbid cartridge, L. S. Buffington . . . . . . . . . . . . . . . . . . . 635,296 
Carbureter, F. E. Canda . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6H5,298 
Carding engine, Andrews & Haley . . . . . . . . . . . . . . . . . .  635.634 
Carriage, chi ld's , rr. Ba.llntine . . . . . . . . . . . . . . . . . . . . . . .  635,638 
Carriage, motor, W. C. Schultze . . . . . . . . . . . . . . . . . . 635.60� 
Cart. �'. C. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.623 
Ca8e. See }j'i l e  case. Match case. 
g��\�If�:�l, ;e������iilie·r: X . . i): ii: Oh'l'b�ver : : : :  ��:� 
Cbair. See AdjustabJe chair. Convertible chair. 

Folding chair. 
Chair. D. J. Bigelow . . . . . . . . . . . .  . . .  . . . . . . . . . . . . . . . .  635.644 
Channeling machine, Keats & Clark . . . . . . . . . . . . . . . . 635,551 
Checking or llncbccking device. H. J. Wylie . . . . . .  635,367 
Chopper. See Cotton chopper. 
Sl��g�t �i�;11��·�i11��;/������.·j: ·Heii;;.e: Jr: : : : : : : : " : �:m 
C leaner. See Flue cleaner. 'Vindow cleaner. 
Clothes orier, B. Kippels . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,553 
Clotbes l ine pul ley, �. H. ).1. Seib . . . . . . . . . . . . . . . . . . .  635,604 
Cl utch, friction, G . . J. Gunderson . . . . . . . . . . . . . . . . . . . 685,477 
Clutch, frictio1l, A. Henwhmann . . . . . . . . . . . . . . . . . . . .  635,f1S4 
Combination lock, .J . R. Houts . . . . . . . . . . . . . . . . . . . . . .  635.546 
Commerciograph. R. R.. lIm:man . . . . . . . . . . . . . . . . . . . . 635,596 
Compass. m-incr's, ,V . Van �looten . . . . . . . . . . . . . . . . .  6..%,606 
Convertible chair. Eo L. rrhompson . . . . . . . . . . . . . . . 635,6m 
Corn hUSker. W. H. Stoner . . . . . . . , . . . . . . . . . . . . . . . . . .  HR5.610 
Cotton chopper and sider, .J. 1\1. Pope . . . . . . . . . . . . . . 6;)5,:348 
Coupling. See Air brake hose coupling. Car 

coupling. Pipe coupling. Pole or thill coup-
ling. V ehicle coupllng. 

Cream separators, liuer for centrifugal, E. J .  
Kneeland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.48R 

t��rt���������.·1�I��I��
r
�·s : : .' ·: .. : : : : .' .' : :  : : : .' : .' : : : : : : ;' : :  �:�r, 

Cultivator attachment. G. 'V. 'I'ucker . . . . . . . . . . . . . .  ti:15,Hl7 
Cultivator, garden, J. rl'. Clark . . . . . . . . . . . . . . . . . . . . . .  6..'16,65t-1 
Cultivator planter attachment, '1'. Col l ier . . . . . . . . . .  635 .2ilB 
Cultivator two row disk, .1. A. Patterson . . . . . . . . . .  635.581 
Cultivator wheel , cotton. 'V . ,"V. Hol loway . . . . . . . . 635,G85 
Curtain ring, S. O. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f335,29[) 
Cutter. See Ensilage cutter. Root cutter. 
Cycle brake and motor. B. H .  & N. R. Coursey . . . .  tJ.'i5,flG4 
CycJe mud guard, A. f)'hym . . . . . . . . . . . . . . . . . . . . . . . . . 68;;.fil.t 
Desk attachlnent, D. L. B. Peterson . . . . . . . . . . . . . . . .  635.585 
Display rack, C. 'V. Kirkland et al . . . . . . . . . . . . . . . . . .  605.825 
ggg�·.;IoI� 11.6.\,, : ·sawtelie·. ':::. '. ':. '::::::::. '. '::. '. ':::".: lli�:��� 
Dour fastener, C. E. Duck . . . . . . .  , . . . . . . . . . . . . . . . . .  63;J,530 
])oor fastening device. 'V . Doyle, Jr . . . . . . . . . . . . . . .  6,'15.4a2 
Door hanger, G. 'WidenHtn . . . . . . . . . . . . . . . . . . . . . . . . . .  �:l5 .4 ]o 
Door holdback, A. L. 'Vare . . . . . . . . . . . . . . . . . . . . . . . . .  ()3!).f32l 
Door spring and check, combined, J . Wolf . . . . . . . .  635, 4 1 1  
Draught equalizer, So H. 'I'insman . . . . . . . . . . . . . . . . .  63::).:1IiO 
Drier. See Clothe� drier. 
Drill. See Rock dri l l .  
���
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ElectriC cutout. J. Sachs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ll:15.B!�5 
Rlectric machine. dynamo. N. J. Laschet . . . . . . . . . .  mi5.4Sil 
Electric motor reversing i'l-witch, :K V. Matlack . . .  G35.4!=1tj 

�1��t,��6 �:��'�g :  8(�rltl�i� .��.������ : : : : · : : : : : : : : : :  ���:gZ1 
Electric switch , J. Sachs . . . . . . . . . . . . .  _ . . . . . .  _ . . . . . . . . . 635 ,300 
Electrical cOllductor j unction box, H. 1.1. L. Bund· 

hausen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63f),485 
11Jlectrical machine, .J. B. Hague . .  _ . . . . . . . . . . . . . . . . .  635,681 
Electricity from car wheel axles, means for gen-

erating. 1\1. Moskowitz . . . . . . . .  _ . . . . . . . . . . . . . . . . . . . . H35,44u 
Electroplating apparatus, R. E. Goodrich . . . . . . . . . . 635,380 
Elevator. See Grain elevator. 

i!mm: r1:r���t�n:. :.:. :.:. :. :. :. :. :.:.:.:, : : : :. :. : :.:. :.:. :. :. : : : �Hg! 
lClevator speed regulating or controlling device. 

INDEX OF INVENTIONS Physical and School Apparatus 
Ele��ror�:(i:'�t���atic'sitfet�y 'lock' for: <5: S.· St'oke's ��:g�� 
l£ngine. See Carding engine. Gas engine. Pa· 

per pulp refining engine. Rotary steam en· 
gine. 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

OCTOBER. 24, 1 899; 

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

l See note at end of list abou t copies of these patents. 1 

GALVANOMETERS 
STANDARD, SINE. TANGENT, 

REFLECTING and WIEDEnANN 

GALV ANOnETERS . • • • • 

Oatalogue free. 
E. S .  Ritch ie  & Sons, Brookl ine ,  Mass. 

Engine, O .  Kinner . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . .  635.590 
Engines, el ectric igniter for gas, R. E. OIds . . . . . . . . 63{? sq6 
��l������l�i�ji: �·a��i1�;�i� 

.
. : :  : '. ' :  .... : .. :.: .... ..

.. '. '::. '.':. : ��:�� 
Exhibitor, jewelry. C. H. Buxton . . . . . . . . . . . . . . . . . . . 63f),711 
��xtension platform, Seymour & Kahler . . . . . . . . . . .  635,401 
Eyeglass nose guard. C. Billington . . . . . . . . . . . . . . . . . 635.645 
Eyeglassps, E. ]1i. Pequegnat . . . . . . . . . . . . . . . . . . . . . . . .  635,filS 
Eyeglasses and spectacles, D. H. Ludlow . . . . . . . . . . 635,494 Fare regI�ters, mechanism for operating, Ohmer 

& Cryler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.%.343 
Farm gate. W. Il. ;\-!iller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 635.570 

, ' SAVE � You r FU��EL B'ence machine. G .  P .  A .  Weisenborn . . . . . . . . . . . . .  635.365 � I:i'ence machine, wire, A. H. Cook . . . . . . . . . . . . . . . . . . .  635 ,302 
Fifth wheeJ, J. h '1'ay101' . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,407 
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USBI
Y
NG T H E  ROCH ESTER RADIATOR. B·ile. paper. C. E. ;\-iountford . . . . . . . . . . . . . . . . . . . . . . .  635.502 

Finger riug, G. �l. Saunders . . . . . . . . . . . . . . . . . . . . . . . . . 635,5]0 
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.��: . .  ::.���?� . .  �. 635,706 

ACi�r��';;'of· j,ag f6;:iertiii'iers: \Va�'iiig'& 'Breck';li: 
635.287 Write for booklet on economy in beating �i�� ��g�g�: �;: 'Ii. �}�;:'J'�esi . .. .. ... . .. .. . .. .. . :. : '::. : '::. :'::. : :  ��:� ridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.%.622 

homeR 
sO· C H ESTER RADIATOR CO.,  Fire extinguisher. G. (�. 1'chroedcr . . . . . . . . . . . . . . . . . 635,399 Adding machine, 'V. H. Davis . . . . . . . . . . . . . . . . . . . . . .  6B5,mO Fire port ho le for bui ldings, J. J. Schlosser . . . . . . .  6.%.601 
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or •. \� : .P�dric� ���'.ro� 60 Furnace Street, Rochester, N.  Y. mt�gg�s�il�·e���J,'j' Xtirabi;mson . :  : ':: : : . : : : &:;g:�m 
(7746) W. E. H . asks : Whether the pin ;t�;i�;;l���!I'ii;��1'\;,���

a
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J
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ns .
: : : . .  : : :  �:�I Best Ruling Machines �l��h

c
��:��kI\v�I{

ll
�',;'iiis : : : . : : : .· : : : : : : . : : : : : : : : : : : lliUn 

in the crank or the pin in the cross-head of an en- 1f:b
c
r�I��

r
:6i�����fl:1�:

t
s:el���d&�if�ia:r·ia .

. :::: �g:4�� , �:�Jh���\��.If��.n�?e��eii : : : : : : : : : : : : . : : : : : : : : : :: : :. : �:��'; gine is properly called' the wrist pin ? A. Although in Air brake pumps, combined valve and governor Haud and Power, with or without the Folding chair, H. L. C. F. Ibde . . .  _ . . . . . . . . . . . . . . .  " .  6.'35.
4St; general terms a wrist pin is any pin on which a connect_ for. N. A. Christensen . . . . .  " . . . . . . . . . . . . . . . . . . . . 635.424 

B U R R O W S  I DEAL A U TO MAl i C S T R I K E R �-ratne. �ee Prism light. frame . 
ing rod oscillate8. and which is applicable to the cr08S- 1:�� �g��������� J�Pj.

a
§f��

,
0�·s�.

r
.�������.�·.635:5i6: �z:M? a nd L A P P E R ,  �:���t ��nl1��e���IJ: Ki. J(�'u�{�b��·:::::::::::.·::::::::. : gNg;:i� 

head pin and oscillating-valve gear of engines, we decide �}����Ps::sg��l;�a�
l
����eans, C. Cummings . .  f35,6ti7 

I D EA L  BEAM STAN D A R D S  F'ur:::g:
.
- See As�mying furnace. Smelting fur-
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y
-
crank that 1�°J;(;gfa?

e:��r,;.��t��c·f:· �S���;elquid . .  aiibY: 635.615 I D EAL I N K F O U NTA I N S, �:������: �. ��'�i��lt:ej.: : · . . : ·: . . ·. ·::. : : ·::. :·:. : : ·:. : : ·:::. : �:��� drous. I". W. Frerichs . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.535 a nd I D EA L  C R A N K ,  ap p ly to Gage. See Pressurc gage. 
(7747) F. H. asks : 1 . W h at is the best 1���1�1� ru

a
:'

i
l'>� :��

a
���sil61���f. .���i�

le
: :  f,g:� E. J. PIPER, Manufacturer. Springfield, ill ass . g:��:�::t·s'�p:;;��1�r: «< 'j;:iirad·.i(,ck: : : : : : : : : : : : : : :  :lllg:�� method of attaching'- wooden bosses to glass plates of a Asphaltic fluxes, making, G. IP. & G. C. K. CuI· Ga� burner, acetylene, F. C. Faxon . . . . . . . . . . . . . . . . . 635.582 

WimBhur�t. the plates being drilled with centra lhole for ASs�y��g.· furn:ace·. 'Martiii '&' Petter: : : : : : : : : : : : : : : :  ��g:�� N I e K E  L g:� ����:.:t�i;)a.�;�����·"ac·eiYiene: ·c: :i>: 'iiow�' 635.264 
spindle ? A. Glue the leather to the bosses and cement �;�� l���:ra!�� �'a�e �g���ecior: 'W': 'if.: Tbur: (,,".571 Elect:o�Plat i "g Gas

e
�ene':�i(;l:: a,;etj.ieiie: (·l: · X :  ·Re;'�i·eu·. ·. ·. ':. ':. '.': : :lll�:m the glass to the leather. 'l'he object of this is to inter- mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,408 Ga� generator, acetylpue. Kuppers & Schroeder .. 635.327 

pose a yielding medium between the glass and the wood. ���� ��g:n�� ��:��: f'�: t���:��: : : : : : : : : : : : : : :  �:�U Apparatus Ta�� JIatenai . li�� ������:Ig�: :��n:I����: r Iit������. ::: .-::::::: :  '��:�i 
2. In an induction coil of 3 to 5-inch spark, is there any �:�� Psee�a�l�f

d
b�;��;f �g�Val1erich . . . . . . . . . . .  _ . . . . .  635,704 a n s o n  & Va n vv i n k l e ��� g;l��;l����'e�l��t;��;�lri�l�' �u:;;����I� ,\V: '"i-e'eks' :J11g:�� danger of spark· str i king through the coil when the dis- Bale covering, }1', B. Deane . . . . . . . . . . . . . . . . . . . . . . . . .  635,672 Co., Gas prochicer. ,V . G�:ll'l'ett . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,313 
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;::;Tl:��a��o: ��"r��:e
t
c�:���yW':��i�;�::��: �m���£�:r!��!�f!.{�·r����o��: .I��.�� :.:.: .: : :  �!:�! IS£H��;��tl�t. �::��,�;;��X{t�:�,:�::: G:" ;�:::::· . . .  'l'.��� .�iS� 635.518 posed to be made s trong enongh to ,vithstand the strai n, �ask�t ma�lng �a�p.1)�' :c

h
�?�ton . . . . . . 635,723 to t�'&3Z Chicag'o. GeI

��/�!
�!�t

Ol
�ee Gas generator. Gas or vapor 

but this itt the P�lnt at which most coils break down , B�:�
ln

8r:�i;:' a�d' pr
e
eSerVing: ' app'aratus," T: ' B A R  N ES'  Glass blowmg machine. �1. J .  Owens. . . . . . . . .  . .  H.15.344 

when they <It;> break d own. 3. Wi'hing to col'strllct a deli- B 
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cate gal vruw,aetcr (astatic) .  how much No. 36 wire should BT�yc"�7 ��Qu\r;,'i, . . : . .  � . . . . . .  , : : : : : : : : : : : : : . : : : : : : �  63�·.590 ew rIc Ion  IS  rl . ing, 1.'. M. Flower . . . . . . . . . . . . .  , , "  . . . . . . .  " . . . .  6.%.311 
I use, in  order to use I t for thermo-electric current ; which �t���i�· tfra�e:.r��g�l;o&Tr�l�i : : : : : : :  : :

: : : : : : : : : : : : 
�);�:�� FO R L I G H T W O R K .  gl��

s
erf�!����,

a
(l�iT:c������:.��: : : :: : : .' : .' .' : : .'  : .' :  ��g:�tg should be wound in first, the coarse or the thin wire ? BICycle brake, M .. E. Dunbar . .  . . . . . . . . .  . . . . . . . . . . . tii:i5.H77 Has th.se Great A dvantages: Grain elevator, (;.. B . .Mallory . . . . . . . . . . . . . . . . . . . . . . .  635,561 R' cycle gearillg S H 'Veller f'35 45" The speed can be instantly changed from 0 to 1600 Grain roller }1� Berg . 

63.� 649 A. Delicate galvanometer:s have as high as 30,000 turns BiCYCle harness' �ttac'hment, A: ·Herm·ai; :: : .
. 
:::::: 635:683 without stopping or shiftmg belts. Power applied Gr�in Rc<.mrer: ·H .  HciiIr·ic·ti : : : : : : : : : : : : : : : : : : : : : : : : :  6.%:4sO in the two coils It is better to wind the coils so that Bicycle saddle. 1.1. L. Rowe . . . . . .  . . . . . . .  . . . . . . . . . . 635,598 ��na.ft:s�r�rdi!t���s!dr�asV;iiliii�h i:��:�.;:��y��� Grate, H. J. Schwab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:i5.400 

they r.an be removed, that is, on spools which can be ��6�6�� ��ggg��e�'J�o�!�lrde� "ieyde: : : : : : : : : : : : : :  ��g:��� derful economy in time and great savmg lD drill g�����rI�g r�Wt�r;'��n�1��We�·J.·1l?�:'l��������: ::: . :  ��:�r� slipped into place and then have the coarse coil for Rinder loci,. temporary. W. A . . Tones . . . . . . . . . " . .  fi35.438 breakagW . ��lfJNo.�'fRNES C O . ,  Gun brake device, K Mul ler . .  " . . .  " . . . . . . . . . . . . . . .  635.57:; 
thermo·electric currents on separate spools from the fine ��il���. tg��v��Zlrt .. �b:��h���kle . . . . . . . . . . . . . . . . . .  635,409 \ ';F. 1999 Ruby St . ,  Rockford, Ill, ����. ���rn�
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wire.. 4. The pri?e Of , 'V:4in�old'� H Ex perimental ! BOi\��S.J . 
d::���s�il� . :.

r
.�:�.����� . �l:�.������

i
.�� . . ��: 63:\4tJS 1 0  

H OR S E 4 GALLONS  1 0  
H 0 U RS ft�g�n�eb'a��l:gj���i��;I�\K���g

&
&Pk�i�� : : : : : : : : : : : : : �:��� PhySICS." A . Wemhold A ExperImental Physics " Roiling apparatus. milk, 1\1. F. Krogh . . . . . . . . . . . . . . 68;'),69'2 - - • Hanger. See Door bangeI'. Eaves trough hanger. 

cannot be had. It is out of print. �gltle ���la.°����f�·e. \V. nfurchison . . . . . . . . . . . . . . fi3,i.aas th�
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a
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h
a�'ITth�� Hfll��cio�t;Yl1�e�ron . .J. Agar . . . . . . . . . . . . . . . . . . . . . . . 6.:1f).f�)8 

(7748) F. S. G. asks : What is the best ��m�:.
t
s�el';:e for\�;.�";�;g;l�

e
fradtiiei;t ,:efill ini 6:15

.
398 g� ��'��n����;'J'�� �8 Hay pr�sB'

h
C, G. �?I�,b

J
st 'k '

" ' ' . . . . . .  �;;Z'�1lli oil to immcrse an i nduction coil in to attain a high de- BoSfes�Jd:�i��eI��i:;liiiiilg'r· sto'ppers 'or '�ea'ls' fI-elm: 635
.:135 �Ii'�r�� gh�W�\���fgl:�� 

li��(r�n�' b��:
e
�e�t f�;r ��v!l-i��: �\V< ·A·. 'i\'ib(}i;:: " : fb;�:578 

gree of i mm lation ? A. Paraffine oil is commoniy userl K A. Lufkin . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,330 oline. W r i t e and u����
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t
b�l

e
:K�)1�l�  . .  g,�.'�: .�": .��'. �:l�:�� : : .  

. : :  :t1�:K� 
for insulating induction coils. Rllo,)xx'f()
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bOmXe'alls f,)r handll' llg same • .  T .  lIdnondeO. utchatOaWlo�tsw. Aas. Hin:;c' box couch . . J. '1'. Seng. . .  . . .  . .  t;i;5YO;-) 

lJ Hogcatcher . .  J .  B. Herr . . " ,' ' ' .  . (�;-{�.;!'I:; (774[)i V. B. writes : In all th e  artic les on B 'ke�to):,er. iiJ" . .  I . .  
· 
. . . . . . . .  · . . . .  · . . . . . .  

· 
. .  

· 
. . . . 635.626 Witte Iron Wk s .  C o . rig���
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. .  . . .  1,3.) .104.1 
B�:�e� ·Se'e

e
�ac�

s
�e��i��:t·rake. Bicycle brake. 12m Walnut St., H I P r r tt }  n� .')g color photography I have read, I have been disappointed CycJe bral{e. Wagon brake. KANSAS C I TY, Mo. Ilg�: ��nd

D��£er,' (n�e:'h�ald , 6: U-t,i;l·tiiI·.·::: .
.
.
. ::::: . : :  t;k�:�1�4 at the absence of any hint as to the depth of color used Bridge .Q'ate, swing. C. L. Prindle . . . . . . . . . . . . . . . . . . .  (>'15,58!) ---======== Hub, vehicle. K �1cHugh . . . . . . . . . . . . . . . . . . . . . . . . . . ���,�,\;) 

in the color-plates, In the excellent article by �L Vidal. Brirt�e, l i ft. A .  Ruthenberg . . . . . . . . . . . . . . . . . . . . . . . . . . 635,894 This bfa-ta Wbd, Steam, or Horse Power. In kstand attachment, A. B. Flngg . . . . . . . . . . . . . . . . . b,!,).,)! U 
in a recent numher of the SCIENTIFIC AMERTCAN. this ����7e�1� w�Pp�l�i�li�i s'�: .J? . ��.��

i
.�: : : : : : : : : : : : : :  ��:��1 We °CtASIIEt-N 2�ciN°Eower }�l(�I��

e·S':� �,ji�iT:()n·.· ifni. Rn; oothtiig ·i-roil. · · · · · · · · · H36,G::)� 
important point is s l ighted. Would you be kind enough :���Ya�Od l���ei." �;�����

r
ci: (�: C: I�iniiicio'l i : : : :  : : : �:3� for *1 50. less ]O per cent discount fOT c�sh . Rui l t  ����.

oxS��.W�;;��;ij�f/�k�· 
S. Harnage . . . . . . . . . . . . . . . .  uil5,as9 

to say how strong a color is used on the three plates I Bun!l�r alarm and door check, combined, W. H ..  ��aJ���rJ�f:����;leth���f(�re ��l!,,�\n�f'k! theat�;l��: .Tar opemng device. Colkitt & Pentz . . . . . . . . . . . . . . . 685,v62 
used in the camera. and also on the fil ms used in buUd- j nur�����' 'See G�s' burner. · · · · · · · · · · · · · · · · · · · · · · · · · ·  

. . 635,59a Boxed for shipment weight .'!(In I bs !\Jade lor Ga' .l aws for jaw rods or jaw bolts. manufacture of, 
or Gasolme. Also Horizontal Engines, 4 to 3(1 11 p. 
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6.%.2RB ing Up the positive ? Are they tints or strong colors ? I Burner. ground and lIuid fuel. G. S. Emerick . . . . . . 635,376 

WEBSTER MFG. CO., Kiln fo]' turning fire brick. etc .. 
I
,. O. Boeing . . . , .  f.15.1l47 Should the red and yellow be as strong as the blue ? \ BUS��1�6�i�1�1;��\3�g�g:&:�t;�������I.t.�:���. ��� 635.7:11 1 0 1'  4 West 1 atb St • •  Chicago. 1 Kiln having superposed chambers for continuous I should also be pleased to l.e�rn where I could pro- ��U��,1J�1.1l\.aWh�����.�,. �'. �:.��:��::::::::::::::.:: �:� Eastern B[9nch :  38-D De; Street, New York Ci7.' working. P. Schleich . . . . . . . . . . . . . . . . . . . . . . . . . . .. 635,513 

cure the great variety of amlme colors now In use. CalCium carbid cartridge. F. L. White . . . . . . . . . . . . . .  635.455 SOS!hp�:;':d't�f�;!ft:. s�.,��';.wJf.1.:;:;;'l:: .
. , (Oontinued on paue 31r.S.) 
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1�:a�t.v�!�j,�!,f�Me;'k: : : : : : : . : : : . : : : : : : : : : : : :  �'ffi 
I�adder, extension fire, Lavoie &: Cbazotte . . . . . . . . 6a5,4W 
Ladder hook. C. H. Grant . . . . . . . . . . . . . . . . . . . . . . . . . .  635.721 
Lamp. acetylene. F. L. \Vh ite . . . . . . . . . . . . . . • . • . . . . . •  635,366 
Lamp, .electric arc, D. H igham . . . . . . . . . . . . . . . . . . . . . •  635.545 
!Jamp, electric arc, H', S. Worsley . . . . . . . . . . . . . . . . . . . 635,629 
Lamp. electric incandescent. W. J . Phelps . . . . . . . .  635.447 
I.amp. fiash light. G. H. MIl ler . . . . . . . . . . . . . . . . . . . . . .  635.567 
L .. mp. gasolene. Wood ... Eddy . . . . . . . . . . . . . . . . . . . . . 635.456 
Lamp hang-er, arc. McCormac & Lapthorne . . .  , . . . 635.699 
Latch. gate, W. I. 'l·ripp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635 .363 
]",awn sprinKler, �.., . W. Monroe . . . . . • . • • • • • . . . . . • . .  _.  f,H5,H37 
Letter box register. J. N. Clouse . . . . . . . . . . . . . . . . . . . .  635.426 
Letter opener, H. Markham . . . . . . . . . . . . . . . . . . . . . . . . 635.495 

tffe
e
�·r�����'r�E�lt���ri: : : : : : : : : : : : : : : : : : : : : : : : : : :  �:� 

]�inotype and mould therefor, G .  A. Bates . . • . . . . .  63�.64Q 

tl��fa�,
e ���\�: �e����

n
�o���c;;,���r::

i
h�viilg &J5,305 

capil lary openings for transport, storage. and . 
use of volatile. Ro Zimmermann . . . 0 0 0 0  • • • • • • • •  635.631 

Lock. See Binder lock. Combination lock. Per. 
mutation lock. Sash Jock. 

tg�g�gn�:'e�g�:�
v
e�baust·reHef: '6: OJ: 'Meiiiii: : :  �:� 

Loom fil ling carrier. C. M. Day . . . . . . . . . . . . . . . . . . . . . . 635.716 
Loom�. el ectrical warp stop motion for, Baker & 

KI D. • • . .  • • . • . • . .  • • . . • . . • • • . . • . . . .  . .  . .  • . .  • • . .  . .  . .  . . . .  635.637 
Luhricant. F. T. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.<;.303 
Lubricator. See Axle l u bricator. 
Lung tester. coin control led. n. S. Steinfeld . . . . . . 635.607 
Match case and cigar tip cutter. automatic, R. C. 

Hoyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.484 
Measuring bolts of cloth. device for, R . . H'. I�iver .. 

more . . . . . . . . . . . . . . . . . . . . . . _ . . . . . _ . . . . . . . _ . . . . . . . . . 635,492 
Measuring meters, recording mechanism for 
Me:h��ic�i �o�g;.

d
(;: ·C: ·C iawson·. ·. : : : : : : : : : : : : : : : : :  �:�� 

Medicmal product. G. Fuchs . . . . . . . . . . . . . . . . . . . . . . . . 635.471 

����
r g�:Pit�m��t :lh�chment. C. Luke . . . . . . . . . . 635.730 

Mining in frozen earth ,  apparatus for, J. E. 
Stuart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.522 

Motor. See Mechanical motor. 
�����, :::':t

C
r�i:;I��r.t��la:�re. J: .� . . ���

l
:: : : : : : : : :  : :  �:��� 

Nallinll machine. box. L. F. Grammes . . . . . . . . . . . . . 635,540 
Necktie holder. A. C. Cruttwell . . . . . . . . . . . . . . . . . . . . . 635.371 
Nippers. W. A. Ber'nard . . .  . . . . . . . . . . . . .  .. . . . . . . . .  635.417 
Nut lock. B. �'. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.5m 
Nut lock. R. Titus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.361 
Oculist'. te.ting f1'ame. E. B. Meyrowitz . . . . . . . . . . 635.443 
Oil box. H. N. Covell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.665 
Oil cup closure. G. W . ... W. J.  Emerick . . . . . . . . . . . . 635.717 
Oil ing device, piston rod, G. H. Merritt .  , . . . . . . . .  o .  635.334 
Oil ing device. rock dri l l .  R. L. Ambrose . . . . . . . . . . , 635.286 
Operating mechanism, W. G. Dodd . . . . . . . . . . . . . . . . 635.372 
Optician'S testing frame. Meyrowitz & Bucbhop .  635.444 
Ore roaster. C. D. Bouton et al . . . . . . . . . . . . . . . . . . . . . .  635.418 
Ores, chemical ly preparing and treating rebel-

llous. C. Martin . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  6:15.695 
P .. n toP. cake. W. E. Hendricks . . . . . . . . . . . . . . . . . . . .  H35.32O 
Pap
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. ����.i��. ��� . �.������ 635.412 

Paper feeding machine. W. G. Trevette . . . . . . . . . . . 635.616 
Paper making machines, shaking section of FOUfH 

drinier, '1'. H.  Savery . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  635.511 
Paper pulp refinin!< engine. E. R. Marshall . . . . . . . . 635.563 
Paper vessel . J .  G. Reber . . . . . . . . . . . . . . . . . . . . 635.349. 63.'>.350 
Pen. fountain. G. S. Parker . . . . . . . . . . . . . . . . . . . . . . . . . 6:15.700 
Pencil . A. J. Keck . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.688 
Permut"tion lock. R. W. Inl'Clis . . . . . . . . . . . . . . . . . . . . 6:15.549 
Photo"raphic objective. Goerz &; VOll Hoegh . . . . . 635.472 
PhotographiC purposes. three·lens system for. 

Goerz ... Von Hoegh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.473 
Pianoforte and mecbanical music work, com ·  

hined. F. W. O f  s ky  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.387 
Pin. See Scarf pin. 
Pipe c!)ll pling. C. A. BaUey . . . . . . . . . . . . . . . . . . . . . . . . . . 635.636 
Pipe drainage and venting fltting, combination 

soil. F. Wal ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6-%.619 
Pipe Joint for hollow revolving journals. T. H. 

Savery . . . . . . . . . .  : .. . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . .  635.512 
Pipe service box. service. J. O. A. Lafore.t . . . . . . . . 635.328 
Plaiter. L. J . Bara,. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.409 
Planter. check row. J. D. Dawson . . . . . . . .  · . . . . . . . . . .  6.%.715 
Planter, corn, F • .  C. Harwood et al . . . . . . . . . . . . . . . . . .  635.041 
Planter. corn. G. R. Hollis . . . . . . . . . . . . . . . . . . . . . . . . . 635.32H 
Planter. corn. F. K. Lathrop . . . . . . . . . . . . . . . . . . . . . . .  635.400 
Planter. corn. P. E. Obrink.. . . . . . . . .  . .  . . . . . . . . . . . .  6:15.342 
Planter. peanut. J. R. Ayers . . . . . . . . . . . . . . . . . . . . . . . . 635.635 
Planter. potato. H. Haid . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.479 
Platform. See Extension platform. 
Plow. F. H. Dawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'15.671 
Plow attachment. B. L. Pool . . . . . . . . . . . . . . . . . . . . . . . .  635.388 
Plow cotton chopping attachment. 'l'. J. Lee . . . . . .  635. 491 
Plow. d isk. G. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'15.712 
Plow. drai n ditching. N. L. Goheille . . . . . . . . . . . . . . . .  635.315 
Plow or cultivator attachment. wheeled. J. C. 

�'ul lerton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.536 
Pneumatic dispatch tube systems • .  terminal for, 

E. A. �·ordyce. . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . .  635.434 
Pneumatic self playing instrument, C. S. Bat· 

dorf. . . . . .  . . . . . . . . . . . .  . . . . . .  . . . . . . . . .  ..  . . . . . . . . . . .  635.416 
Pocket holder. M. W. Reeves . . . . . . . . . . . . . . . . . . . . . . . 635.448 
Pole or thi l l coupling. R. F. Cornell . . . . . . . . . . . . . . . . 635.428 
Post. See Spring supported post. 
Potato gr .. ding machine. C. B. Speaks .. . . . . . . . . . . . .  635.406 
Press. See Hay press. 
Pre •• ure gage. P. Swenson . . . . . . . . . . . . . . . . . . . . . . . . . . 635.523 
Printing apparatus. B. A. Brooks . . . . . . . ; . . . . . . . . . . .  630.649 
Printing machine. N. Kopp . . . . . . . . . . . . . . . . . . . . . . . . 635.326 
Printing �ress folding and dellvery mechanism. 

J. L. � irm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.719 
Prism light frame. P. E. McIntosh . . . . . . . . . . . . . . . . . 635.576 
Prison door operating and locking device, C. 

Schoenfeld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.602 
Pro
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. . �: 635,588 

Protective or !<uard appliance, E. F·rischmuth . . . . 635.470 
Pulverizinj;l' cotfee, etc., machine for, I�. it'ritz . . . .  635.436 
Pump. �'. Edwards .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.531 
Pump. hydraulic air. G. J. Hahermann . . . . . . . . . . . .  635.478 
Pump. oil. C. F. W. Manzel . . . . . . . . . . . . . . . . . . . . . . . . . . 635.694 
Pump. portable air. A. B. Dis . . . . . . . . . . . . . . . . . . . . . . . 635.674 
Pump. vacuum. E. F. Dwyer . . . . . . . . . . . . . . . . . . . . . . . . 635.375 
Pumping apparatus. S. V. Rehart . . . . . . . . . . . . . . . . . . 635.390 

���r��'i�I: �lb�;�I:. �'. �: .:.����: : :  : : : :  : : : : :  : : :  : : :  �:� 
Rack. See Displ .. y rack. . 
Rack for penholders. etc .. J. Adair . . . . . . .  635.281 to 635.284 
Rails, process of and machine for renewing steel, 

E. W. McKenna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.577 
Railway. C. D. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.526 
Railway cattle guard. S. Abernathy . . . . . . . . . . . . . 6.'15.413 
Railway switch operating wires and conduits, 
R�iV!!��OiflO:nl·r!il

S
��::����

. iiletliiii'c: 'i;.' 'V', 635,353 

Gereckey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.5.38 
Raisin seeding machIne, N. R. Converse . . . . . . . . . . 635,713 
Rake. See Hay rake. 
Ramie defibrating machine. W. N. Packer . . . . . . . .  635.345 
Refri�erating apparatus, Lyon & Talbot-Cros-

bie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.560 
Refrigerator, keg. A. Grap . . 0 • • • • • • • •  ' • • • • • • • • • • • • • •  635,474 
Register. See Letter box register. 
Resistance hox. H. W .  Leonard . . . . . . . . . . . . . . . . . . . .  635.441 
Ring'. See Curtain ring. Finger ring. 
Roaster. See Ore roaster. 
Rock dril l . Conrad ... Amhrose . . . . . . . . . . . . . . . . . . . . . . 635.301 
RoUer. See Grain roller. 
Rollin" mil l . H. Grey . . . . . . . . . . . . . . . . . . . . . . . . . 635.381. 635.382 
Root cutter. O. E. Thompson . . . . . . . . . . . . . . . . . . . . . . .  635,450 
Rotary steam engine. F. Kruger . . . . . . . . . . . . . . . . . . . . 635,008 
Rubber tired wheel. R. Mulbolland . . . . . . . . . . . . . . . . 635.385 
.Safe. P. M. Crawford. . . . . .  . .  . .  . .  . .  . .  . . . .  . . . . . . . . . . . .  635.600 
Safe. G. I •. Damon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.668 
Safe. screw door. C. E. Blechschmidt . . . . . . . . . . . . . 6.'15.291 
Sand hand. W. A. Wddy . . . . .  . .  . . . . . . .  . .  . .  . . . . . . . . . . 635,467 
Sa.h balance. window. J. M. Malloy . . . . . . . . . . . . . . . .  6.%.332 
Sasb holder. O. H. Myrick . . . . . . . . . . . . . . . . . . . . . . . . . . 6.%.339 
Sash lock. C. E. Stolle . . . . . . .  . . . . . . . . . . . . . . . . . . .  635.449 
Sash .  slidable and swinging window. B. Haus-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63.<;.4.37 
Saw CIrcular, Rowe & Trunnel . . . . . . .. . . . . . , .. . . . . . . . .  635.509 
Saw fi ling device. S. P. Gudmundson . 0 . 0  • • • • • • • • • • 
Scale, spring. W. F. Stimpson . . . . . . . . . . . . . . . . . . . .  . .  
Scarf pill. D. R. Corbin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
School Reat and desk. S. W. Peregrine . . . . . . . . . . . . . 635.584 
8courer. See Grain scourer. 
Scraper and roHer. combined road, G. W. Miller . . 63;';.336 

����:·ttr:d���:i�!· iap: ·R: ·Kiliiurii : : : : : : : · · : : : .  �:� 
�eaming sheet metal vessels. J . A. Steward . . . . . . .  635 608 
Sent. See School seat: . 
�eat P08t fastening, J. C. Hvmano . ,  . . . . . . . . . . .  , . . . .  635.548 �:;,1�� a:�cYN!tne�
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�. & 'Iieii;leb ' . . . �.�� !-1ewing machine plaiter, J. Douglas . . . . . . . . . . : : : : 6H5:676 Shears. J. Yandall . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.<;.457 �huttle. Gilbert & Wider.trom.. . . . . . . . . . . . . . . . . . 635.720 Skirt an� waist supporter, combined, W .  C: 

Rm!i�rri:
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f��riace: ",j: 'ii: Canilv'an: : : :  : :  : . : :  : : : : : : : : : Soap holder and .di stributer. J. M. Rauholl . . . . . . . . Ii35 Spanner. C . ... II. Marschutz . . . . . . . . . . . . . . . . . . . . . . . . . 6.'15 �g���l�g Tfr�m��

c
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Spr����
t
������d 'P;,Ot',' F: Andrew: : : : :  : :  : :  : : : :  : : : : :  �:� Sprinkler. See Lawn sprinkler. 

Squid. H. A. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.547 8te .. mboat stacks, device for raising or lowering. A. J .. cobs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.487 Steam trap, J, St. 1\1""7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 636,'fOB 
(Con&Cn,*, 1m JICIfIC 8(1) 

N E W 

J ,itutifi, �mtri£jn •• NOVEMBER 4, law. 

TheYouftis 
Companion 

FREE -
Every Week to 
J an. I, 1900 • • •  

S S e e  Subscription Offer Below. 

Every Week's 
Issue Equals a 
12mo Volume 
of 175 Pages. 

FREE -
The Companion 
Calendar ... 

SA Rare Souvenir in Twelve Colors. 

Issued Every Week - $1 .75 a Year. 

IIIHE volume for 1 900 
will again exemplify 

the unceasing efforts of the 
publ ishers to increase the 
attractiveness of the 
paper for family read­

It has assem­ing. 
bled as contributors 
not only the most pop­
ular story-tellers but 
also famous soldiers 
and sailors, statesmen,  
scientists and travel­
lers. Among them are 

Oen. Wesley Merritt. 

Oen. "Joe " Wheeler. 
Andrew Carnegie. 
Walter Camp. 

Reginald de K�ven. 

Margaret Deland. 

Bishop Henry Potter. 
John Philip Sousa. 

AEND us your ad­II!lI dress on a postal MaJ. ·Gen. Wesley Merrllt. 
card, and we will mail 
you our I l lustrated Announcement of the 1 900 
volume and sample copies of the paper Free. 

Now is the Time to Subscribe. 

B I N O C U L A R .  
(The Tl'ieder.) 

Small as an opera glass. More 
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Q U E E N  & C O .  
Optica! and Scienti� Instru-

DHOSE who subscribe now, sending $ 1 .75, the price of a year's 
subscription, with this slip or the name of this paper, will receive 

The Companion Free for the remaining weeks of 1899, the beautiful 
Companion Calendar, and. the 52 issues of the new volume to Jan . ,  1901.  
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THE YOUTH' S  COMPANION, BOSTON, MASS. 

"T H E  W IZARD ' S  TABLET " H .-C . D ENTA� LATH E M OTORS . 
. . ThIS cnt illustrates an H.-C. Dental Th.ese tahlets make the only wntmg Lathe Motor with speed regulator in fimd that cannot he removed with acids, base and with extended spindles on 'flows freely. t.a!tes copy, cheap, permu.- whIch are mounted respect-nent (not amlIne), send lOc. for seven Ively hrush and c h .. m 0 I s  oz� three colors. EDISON CHElll I- wheels. These spindles are 

CAL CO., P. O. Box �397, N. Y. SO arr .. nged that dill'erent kinds of 
wheels and polishing Instruments 

can he readily attached. making 
it a very convenient 
arrang-ement for the �_III. bU�JI'tnWkLTZER. 

BOlilton (Brookline), M Olll8 • 

1 0 1 0�!S�� Street. Buy Telephones 
_____________ p_H_IL_A_D_E_L_P_H_I_A..:.._P_A . T HAT A R E  G O O D··N O T  .. C H EAP T H I N G S ." 

• The dill'erence in cost Is little. We guar .. ntee M AXI M U M  POW ER-M I N I M U M  C O S T .  I our apparatus and !!1larantee our customers 
use a pump for against 108s by patent suits. Our guaran· 

aCidS
!, 

starch, tee and instrument. are both !rOod. 
r
l
ewer's WEST E R N  T E L E P H O N E  C O N S T R U C T I O N  CO. 
fl'h���: 2 6 0 · 2 5 4  S o u t h  C l i nto n St • •  Ch icago. 

thin Large.t Manufactur .... of Telephones 
exclusiveLy in the United States. 

whicb does most work .. t 
the least expense. Simply 
constructed. Can be run at . any desired speed. Perfect. 

Iy durahle. All parts .. re Interchangeable. Needs no 
skilled workman. Detects gu .. ranteed. Catalogu. fr ••• 
TABER P U M P  C O . ,  32 We l l s  S t . ,  Buffalo,  N . Y . ,  U . S . A .  

" A m erican" H u n n i n gs "  
T E L E P H O N ES.  

�Ii��
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e
lg; our telephones in successful operation. 
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simrJe 'Yfne or metallic circult and number of 
telephones to be used on one line. ","Send 
!OT catalogue " S. A .  " 

A M E R I CAN E L E C T R I C  T E L E P H O N E  C O . ,  1 73 S o u t h  Canal  St . ,  C h icago ,  I I I .  

Manufactory Established 17'61. 
LEAD PENCILS, (JOLOR IIJD PENClLS, SLATE 
PENCI LS. WRITntG SLATES. STEEL PENS, GO LD 
PENS. INKS. PENf'IL CASES IN S ILVER A N I)  IN 
GO LD. STA'l'IONlfRS' RUBBER GUUDS. RULERS, 
COLORS AND ARTISTS' MATERIALS. 

78 Reade Street , New York, N. Y. 
Man_factol')' EstabUshed 1'81. 

The " 1 898 Patent" I ndependent Lathe Chuck 
Does the as 
ord inary 
portioned all 
extremely stron.z. 
versible in all sizes. 
steps are ground true 
chuck after jaws have 
cBse-hardened. Jaw screws 
are of large diameter and 
have a Une pitch tbread. 
!i��fI,:;,:r
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�f s:;:a 'i':". Oatalo(flJ&. SK INNER 
C H U C K  CO., Church St., New Britain, Conn. 

PIERCE W E L L  E N C I N E E R I N C  CO. 
186 LIberty Street, N ew York, Manufacturers of Machinery for 
WAT E R ,  O I L  and G AS WELLS. 

Mineral Prospecting. Test Borint,s. 10 to 6.000 feet deep. 
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PRIC[ . I 1 .. . . . .' • '�JH E� 
$5 TO $50 . . . , 
fOR CATALOGU[ ,  SEND TO �R�EMO ROCHESTER @\ERA} 

. 
O P T I CAL CO.  �A 

.'> 0  SOLITH ST ROCHESTHh v 
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J titltiflt jmtfitaa. 
V TH E HAR R I N<iTON 8 KING PERFORAT I NG CO. �. SCREENS g;�� P ERFORATED M ETALS Of 'EVERY DESCRIPT I ON fOR ALL USES.  C.;jiCAao �f OF ALL KI N D S .  

t o  the office ; from ft, sma.ll salary t o  a 
good one, is but a step if you go the 
right way about it . OUT system makes Steering and propclling' apparatus, combined, 1.  

Lehman .. . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . .  6.'l5,884 P R O PO S A LS.  i-___ ...J it easy for you to Sterilizer. W. }l'. Bernstein . . . . . . . . . . . . . . . . . . . . . . . . . . 6:)5.527 Collars and 

Cuffs. C H AN C E  YO U R  WO R K  Stirrup. C. Knopf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 631\.556 U S. MILITARY GOV RRNMEN1' OF PORTO RICO 
without l08s Of'Jl.T�seTi t salary. We gnara.ntee to 
give you an education by mail in Steam, Elec� 
triea1, Mechanical or Civil Engineeri n g ;  Mechan­
ical and Architectural Drawing ; Bookkeeping ;  
Shorthand, and English Branches. 
U'! ,000 s t u d e n t s  and graduntes. rrr_....,rr--I 
Write and state what profession y o u  
w ish to euter. 

H I GH GRADE WgR��G MACH INERY § Single Machines or Com= 
plete Equipments for 

Any Class of Work. 
You T Correspondence 1.8 Soltcited. 

P- Illustrated Matter and Prwes on 
application. . J .  A.  FAY &. CO. 1 0 -30 J o h n  S t . .  C I N C I N NATI . O H I O  

Dynamos-Motors. 
Multi-Polar Iron-Clad 'rype. 

Slow and Moderate Speeds. A 
Modern Machine embodying 
all the best featureR in Dyna­
mo and Mutor Construction. 
���g�.

o
� ��i�?i� 

l� � w.hts. 

R O TH BROS.  & C O  . . Mfrs.  
88-92 W. Jackson Street. 

Chi cairO, III.,  U. S. A. 

p, T. AUSTEN. Ph.D .• F. J. MAYWALD, L. S. MOTT, 
President. Vice-Pres. Set'. and Treas. 

Th! Au:t!n �h�mi��l Rlal�r�h �a. 
Experimental Investigation of Tecbnical Problems. 

Re�earcb Work for M�nufacturers. Improvement and 
Invention of Processes and Prod ucts. Utilization of 
Wastes and Unapplied Substances. Reduction of .Man­ufacturing Costs. '11e�ting, Perfectin�, lntroducing and 
Disposing of Processes and Products. Manufacturing 
Formulas. Il::r Explanatory Oi'rcular on AppHcat-i.on . 

j}2 BEA VER STREET, NEW Y O R K .  

Kneading and Mixing Machi nes 
Over 62OC) in use. Over 300 varieties 

tn 155 different industries. 
Paten ted in all countries. 
W E R N E R  & 

P F L E I D E R E R  

DON ' T  L E A V E  YO U R  K E Y S  
ffi 
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· N EW IDEA IN TRUNKS 
The Stallman Dresser Trunk 

is constructed on new principles . 
Drawers Instead of trays. A p l ace 
for everythmg and everything ill 

its place. The bottom as access· 
i t- Ie as the top. Defies the hag­
gage smasher. Costs n o  more th an 
a good box trunk. Sent C. O.  D. 
with pri Vilege of exami nation. 
Send 2c. stamp for ill ustrated cat· 
alogue. F.  A. STALLMAN, 61 W. Spriog St'l  t:olumbu., O. 

The Ideal  Hunt ing Shoe  
Tbe concentrated product of fifty 

years of shoemaking skill. Ten inches 
higb, Bellows tongue, uppers gray 
color, so ft as a glove, tougb as steel1 
cannot harden. The best storm. proOf 
shoe ever placed on sale for Klondike, 
miners. Burveyurs, eniineer8. and any 
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tron s .  lllus. Cata1o(fl,£e Free. 

M��·ut'l�t�).'!!.n�c, �J'!11NN. 
13th St., Pbi l ad .. : " b i a. Pa. 

Cb¢ CYI'¢writ¢r €xcbang¢ 
1 ).2  Barclay St .. N EW Y O R K  
1 2 4  La S a l l e  S t . ,  C H I CAG O 38 Bromfi e l d  S t . ,  B O S T ON 8 1 7  Wyandotte St . .  

KANSAS C I T Y .  M O .  2 0 9  North 9 t h  St . .  
ST.  LO U I S ,  M O .  432 D i a m o n d  S t . .  

P I TTSB U R G H ,  P A .  We wil l  save you from 10 
to 50% on Typewriters of al l 
makes. 

IT Send for Catalogue. 

"topper. See Bottle stopper. 
Stopper extracting device, J .  R. Kennedy . . . . . . . . . 635.728 
8tove, air tight beating, 'V . .M. Milburn . . . . . . . . . . . 635.5&-; 
Stove. cook, M. Kennedy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.552 
Stovepipe joint lock . B. }I'. Wood, Jr . . . . . . . . . . . . .. , 635,707 
Sulfur from ores, apparatus for separating, J .  B. 

McCabe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635,574 
Superheater. G. Henkel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti35.481 
Suspenders, A. 1:1'. German . . . . . . . . . . . . . . . . .  , . . . . . .  , . .  635,314 
Switch. See ElectriC switch. Flush switch. 
Switch mechanism. J .  G. Schreuder . . . . . . . . . . . . . . G3a.:��5 
Switch operating device. Barn hart & Middleton . . 1i;};').4tiO 
Tablet. M. r.l\ Sharp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti35.51!l 
Tank discharge gate. C. \V. Merri l l  . . . . . . . . . . . . . . . . . 635.442 
Tapping device for casks, A. Becker . . . . . . . . . . . . . . . 635.tl41 
Telephone systems. coin contro1led call record· 

ing device for. J. B. GilL . . . . . . . . . . . . . . . . . . . . . . . 6.%,378 
Thimble. F. C. Bowen . . " "  . . . . . . . . . . . . . . . . . . . . . . . .  0.'l5.:l69 

f.g��:g�fd��: ij\.�··a:�:� : : : : : : :  : : : : : :  : : : : : : : : : : : : :  ��:�� 
Ticket, railway cash fare. C. P. Stem be l .  . . . . . . . . . .  1),15. 702 
Tie plate. W. E. Mi ller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63G.500 
Tire. cycle, H. Schnepp . . . -. . . . . . . . . . . . . . . . . . . . . . . . . . .  6:l5.�54 
'1'001. '1'. H. Ewing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.35.:107 
Transom opener or closer, C. A. Richards . . . . . . . . .  635.5f17 
Trap. See Fly trap. Steam trap. Water pipe 

trap. 
Tree protect.or. J. Schlaefer . . . . . . . . . . . . . . . . . . . . . . . . . 63.,.::ID'j' 
Truck, car. L. B. Smyser . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.1,357 
Tube. See Vaporizmg tube. 
Tube connecting- device. A. Florin . . . . . . . . . . . . . . . . 635.5�4 
'rufting apparatus. cushion. A. Freschl (reissue) 

11.778. 1 l.77n 
Type, printing, A. L. Campfield . . . . . . . . . . . . . . . . . . . . .  6.%.f"l51 
Typewriter connecting rod, F. J. Dyett . . . . . . . . . . .  , 635.306 
rrypewriting m&.chine. B. C. Stickney . . . . . . . . . . . . . . 63.3.fm 
Umbrel la bolder. vebicle. E. C. F. '1'ardel . . . . . . . . . . 635.612 

�:t;�: !i·r�W��J·. ·c·oie : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �:��i 
Valve gear. C. WeJler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:l5.62;i 
Valve. 011 can. Clapp & Lawson . . . . . . . . . . . . . . . . . . . . .  fl3!).H.� 
Valve, tank outlet. C. Birkery . . . . . . . . . . . . . . . . . . . . .  6.15 ,4fi1 
Valved can. W. H. Goldm" . . . . . . . . . . . . . . . . . . . . . . . . . . 635 . .'l79 
Vaporizer and burner, hydrocarbon, C. C. Bruck� 

ner .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . flo'-l5.465 
Vaporizing tube. A. Kitson .. . . . . . . . . . . .  , . . . . . . . . . . . .  605,5[)4 
Vebicle body hanger, J. J. Itetzer . . . . . . . . . . . . . . . . .  , 635.7 18 
Vebicle coupling. W. J. Wolverton . . . . . . . . .  635.627. 6.%.62R 
Vehicle motor wheel. J'. W. W alters . . . . . . . . . . . . . . .  f>35.f)20 
Vehicle steering apf'aratus, motor. J. CaneJlo· 

poulos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ t>.'i;").G.14 
Vehicle wheel . C. � ... . Church . . . . . . . . . . . . . . . . . . . . . . . . (j3.1.fi;,)7 
Vebicle wheel, J. H. Judge . . . . . . . . . . . . . . . . . . . . . . . . . .  !l35 .r.87 
Vehicles. posit.ioning apparatus for mot.or. G. H. 
Ves��r��

c
r
t .  transj:;oi-t ' and" D;e'ans' 'for' 'conse[:va� 635.300 

tion of effervescing bevera�'e8 th erei n ,  �. M. 
Eckardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 635.fi78 

Violiu strin� holder, H. W. Pearson . . . . . . . . . . . . . . . 68.I).iH7 
Wagon box fastener. D. HammalJ . . . . . . . . . . . . . . . . . . 6,')5.722 
Wagon brake. G. A. Stark . . . . . . . . . . . . . . . . . . . . . . . . . .  635.3.iR 
Wag-on, dumping-. J. Bu l lock . . . . . . . . . . . . . . . . . . . . . . .  f�15.420 
Wagon. dumping, M. G. Bunnell .. . . . . . . . . . . . . . . . . . (lRb.421 
Wae:on jack, C. Cu lver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi3;J.304 
Wagon, speed. G. W. Werner . . . . . . . . . . . . . . . . . . . . . . . 6:l5.,,2'; 
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Washing machine. l. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . .  ti.%,293 
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Water pipe trap. J. D. Q. Hamilton . . . . . . . . . . . . . . . .  635.38.1 
Water purifier and elevator. combined. J. W. 

Hammett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:ic5.682 
'Vater tower and extension ladder, W. Barnard . .  635.6a9 Water tube boiler, P. D. Blackden . . . . . . . . . . . . . . . . . 63.1.710 
Weather strip. Yak ley & Prudden . . . . . . . . . . . . . . . . . . 6::l5,708 
Weigbin/< machine. A. L. F'. Mitcbell . . . . . . . . . . .  " 635,698 
Well cleaning. dril ling. and pumping apparatus, 

deep. W. D. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635,290 
Wbeel. See Fiftb wbeel. Rubber tired wbeel. 

Vehicle wheel. Vehicle motor wheel. 
Window cleaner. M. Bourke . . . . . . . . . . . . . . . . . . . . . . . .  63&,462 
WIre fabric machine. P. Sommer et al. . . . . . . . . . . . .  635.405 
Wiring blanks. machine for, E. P. Sbeldon .. . . . . . . H35.356 
Wrench, C. W. Bradshaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.%.463 
Wrencb. Ray & Peak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635.593 

DESIGNS. 
Binding. skirt. B. Lipper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31,72!J Bottle. J. Scbies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' 31 .70B 
Brush back or Similar article, F. J. IJiacont . . . . . . . 3I.�·05 
Cabinet. garter, E. Pickhardt . . . . . . . . . . . . . . . . . . . . . . . .  31 .726 
Cultivator supportlnjl .bracket. C. H. Nichols . ,  . . . .  3I .71t) 
Disb. covered. W.  H. Grindley . . . . . . . . . . . . . . . . . . . . . . �1 . 710 
Envelop. W. O. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ;·n.725 
lroning board, C. A. PowelL . . . . . . . . . . . . . . . . . . . . . . . . 31 .7Hl 
Kite. J .  Doyle , , ,  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :11.724 
Lamp body. C. Hubert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 1 . 7 1 1  
Lamp hody. M. New/<old . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .'l1. 7 1 2  
Neckwear retainer, ,\\-T .  O. Horn . . . . . . . . . . . . . . . . . . . . . . :�1 ,727 
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Suspender end. A. Coleman . . . . . . . . . . . . . . . . . . . . . . . . . .  31 .72H 
�'able, kitcben. D. F. Holt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.722 
Valve body. D. �'. Kenney . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.715 
Vapor burner. A. E. Lytle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.71� 
Wasbing machine agitator stall'. S. B .  Bartley . . . . . 31 .718 

TRADE MARKS. 
Ale, ging-er, Gosman Ginger Ale Company . . . . . . . . . 33,629 
Beer, Hartmann & Jj'ehrenbach Brewing Com-

pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . . . . . .  33.6.'l1 
Beverages . certain named. T. B. Hall & Company. 3�.(j30 
Cocks , stop auo waste. Landers. Frary & Clark . . . .  33,635 
Cracker�. cakes, biscuits, macaroons. and breads, 

Lafayette Cracker and Confect ionery Cum-
pany . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33.628 

Flour. wheat. Dodwell I'< Company . . . . . . . . . . . . . . . . . .  :l:l.627 
Fuses. certain named, .lobns-Pratt Company . . . . . . 33.034 
Gloves, E. Pewny & Company .. . . . . . . . . . . . . . . . . . . . . .  33 .6 18 
Hair tonics and lotions. B. Emery . . . . . . . . . . . . . . . . . : .  33.620 
Laxatives. F.  P. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.625 
Lumber. dressed . John Schroeder Lumber Com. 

pany . . . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &1.6.19 
Medical compou·nds. certain named, H. Brown . . . .  33.b'24 
M.edicine for lun� diseases. BaisB Brothers & 

Stevenson . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.1.623 
Meta l .  Baboitt. Kinsey & Mabler Com pany . . . . . . . .  33.633 
Needles. fi�h hooks. bodkins, crochet hooks. and 

pins . A. Wil kes . . . . . . . . . . . . . . . . . . . " . . . . . . . . .  33.620. :13.621 
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Carriage Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,637 
Re���bn���h��rtt�nbO�!ro�?u�se��e�. b���!�i�i 

Roos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:l.622 
Soap. toi let, Enterprise Soap Works . . . . . . . . . . . . . . . .  33,h32 
Sport.ing- goods, certain named , Victor Sporting 

Goods Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .'l3.640 
Stationery. certain named articles of. J. Peuser . . . &'-3.616 
Wheels and parts thereof. vehicle. Wapakoneta 

Wbeel Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33,686 
Windows and window frames. A. L. Bolles . . . . . . . . 33.6:;8 
Yarns. crochet. and embroidery cottons, WatsoIl, 

Porter. Giles & Company . . . .  " . . . . . . . . . . . . . . . . .  33.619 

LA BELS. 
H Bril liantine, " for stove polish . Brilliantine Manu-

Stylish, convenient, economical .  Made of 

. •  Office of BI)urd of Public Works, San Juan, Porto 
RICO, October 12. 1899. Sealed proposal s  for the bui ld i ng 
or reconst.ruction of about eighteen (18) mBes of Road 
in tbp Island of Porto Rico will be received at tbis office 
untH noon, December 23,  1800, and then publicly opened. 
�:i�to
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fi n e  cloth , finished i n  
pure starc h ,  a n d  ex­
actly resemhle fash­
ionable linen goods. 
No Laund,.y Wo,.k 
When soiled di scard. 
Ten Collars or five 
pairs of Cuffs, 25cts. 
By mail, 30cts. Send 

United States, or certified check of a National Bank, which wi l l be immed iately returned in the case of un­su�cessful bidders. 'I'be Board res(�rves tbe right to reject any and all bids. It is estimated that the cost of tbe works wi l l  reacb Two Hundred 'j'bousand ($200WOOl) 
I Dollars. For information ap� IY to th is office. . V. 
��tPt���r(fgF���]i��V'�r�:' �;ngineers, U. S. A., Presi-

6 cts. in stamps for sample collar or pair 
of cuffs. Name size and style. 
REVERS IBLE COLLAR CO., Dept. J f Boston,  Mass. 

RUBENS Dt.NH TASSO � MURIllO ANGELO RAPHAEL 

� . � . = " Q 
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DRIVING LAMP. 
1 1' i s  the on ly perfect one. 
] '1' wil l  not blow or jar out. 
rt' gives a clear, wb ite J ight. 
rp i s  l i ke an engine bead-

light. 
I ' I '  ����'dsf

��;;, IM�I'{o"�\��t 
I T  hurns kerosene, 

Send jor ho,k ( free ) .  
R .  E .  D I ETZ CO . • 6 0 Laight  St reet.  N ew Y O r�k . , . . . 

Mention this paper and get special discount. "�ESTABLISH E D 1 840 .� 
�r! �rro��e-;��tty��ft; �UEt��:;;�i':>��?:nscoe�e t��

g
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organizer, 80ber and reliable. At present weH �mployec1, 
,!bange for betterment. sole object. Address Box 843, 
Hart ford , Conn. 

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  
C O P Y R I G HTS & C .  

An)-'one sending a sketch and description may 
qu ick ly ascertain our opinion ·free whether an 
invention is probab ly patentable. Communica· 
tions strict ly contldentinl . Handbook on Patents 
sent free. O ldest agell c'f for securing patents. 

Pat-ents taken throug-h M U lln & Co. receive 
spe.cial notice.  without. cbarge. in the 

Sci¢ntific Jlm¢rican. 
A handsomely i l lustrated weekly. Largest cir· 
culatlOn of anv sciell t itlc iournal. Terms, $3 a 
year ; four mOllths, $1. S() ld  by al l newsdealers. MUNN & CO . 36 1  B roadway, N ew York Brancb Office. ti25 F St., Washington, D. C. 
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casb. U Oll1 A I N  T A L BOT, Berlin C, Germany. 

T U R B I N ES Il1r Send for Circn lar "M . " 
J A S .  L E F,F E L  & C O . 

Sprin flfielil, O hio,  U. 8. A .  

MODELS & E X P E R I M E N T A L  W O R K .  
Inventions developed. Special Machinery. 

E .  V. Baillard, 1 06 Liberty St • •  New York. 

GAS ��9 GASOLINE ENGINES 
WAT E R  M OTO R<5 

B ACKU� WAT E R  MOTO R C O .  N E.WAR K  N. J .  U 5 A 

I��� 1TYPE W H EE L S .  MODELS &.EXPERIMENTAL WORK. SMALLMAtHlltERY 
1i.Q"!..���1.8.. nc. NE.W -:O� 6TENCIL WORKS 100 NASSAU s r  N _ Y. 

FO R  STER EO PTI C O N S  A N D  SL IDES  
Moving Picture Machines and Films. write Willi ams, 
Brown & Earle. !l'IO Chestnut St., Pbtladelpbla, Pa. 

D 'AMOU R  & LlTTlEDALE MACH INE CO. 
1 3 0  W O R T H  ST . . N E.W Y O R K .  

1l1 llc h i nery, Tools. Patterns, M odels. 

To Inventors and lll anufncturers. We bave ex­
ceptional facilities for ma.king turned wooden goods for 
��e��ol:]:'��rO!�t���at��r�a�bnfJ�t�P:�:r:p���a��bi���: er. Fulton Co .• N. Y. 

�hain ' B E LT I N G  o f  Various Styles,  ELEVATO RS ,  C O N V E Y O RS 'A' 
C O A l. lll I N I N G  and HA N D LI N G  M A C H I N E R Y . .' 

, T h e  J E F F R E Y  M A N U FACT U R I N C  CO.,  C O L U M B U S ,  O. 
IT Send jor latest complete Cntaioaue. New York Branch. 4l Dey Street. . 

FOR SALE Two Steam Engines built hy Tbe II ADVERTISER possessing nnique experience of the 
Watts Campbell Co., of Newark, N. J .  CAS H R E G I STER B U S I N E S S  Eac� engine consists o f  2 borizon�al condepsing. Corliss I 

E�li!:mes coupled to �ne sb!1ft. With  a vert.l(�al au pump i . in England, is desirous of taking up the agenc) for a drl.ven f�om cran� pm. I) be smal ler e!lgIne ba;s two : real good Register, either detail or tot.al adder or check 
28 m. cyJmders. 60 m .�troke. Be!t w.hccl lS 25 ft. dm. by po'nter. Can command plenty of capital to bustle a. 9� in. face. Gr9ss weight of �ngme. l �  about �.OOO I bs. real l y  

lJ
ood machine. Particulars invited by T. W. Ken. 1�� I�R��l

e�f�e ft�
S J��:��� ' �: IW���-;: �a��: s���g:s nard .  1 Parthenia Road, Parsons Green, London, Eng 

weig-ht is about 247,000 Ibs. '1'hese engines are to be 
taken out to make room for ot.bers of greater power. 
They can be seen in operation now. and will probably 
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The Pipe of the Century 
. . . T H E . .  " MAlLi N C KRODT" PAT E N T  

N I C O T I N E  ABSOR B E N T  A N D  V ti N T I LATED S M O K I N G  
P I PE , I S  TH E O N L Y  P I P E  F I T  F O R  A 

G E N T L E M A N  TO S M O K E .  
Bowls of  the Best FI'ench Bri el'. exceedincly 

neat and graceful in appearance, and cost no more than 
an ordinary p ipe. 'rhere are no ftItby stems to clean. 
and by a simple  and effective constru{'tion. the poison� 
ous nicotine juices are tboroughly absorbed before 
reacbing tbe mouth, and a cool. clean and healthy 

;���;y�
b
8"��11&�J�O·��jd rno� a�����ded it not satis-

Send for I l lustrated Circular ·· � . A ." and prices. 
T H E  H A R V E Y  & W ATTS C O . , 

2 7 5  Canal  Street, N .  Y .  Stat i o n  E ,  Ph i l ad e l p h i a .  

A t  " H A R B AC H ' S "  A l l  • 
nMe(ij���I!�s�NI �p . · 1 .. 
For Home or E x h i b i t i o n  

. 

MagIc Lanterns and S l l deB WANTED.  
H A R B AC H  & CO ' S  Magic Lantern Emporium 

809 F l l bert St. , P h l l a d e l p h l a .  Pa. Gi Brass Band � 
Instruments. Drumst UnIforms ' � &: Supplies. wr

. 

ita for ca
.
talog. 445 

i l l ustrations. FREE; it  gives Mu-sic and Instructions for New Bands. . LYON & H EALY, . 
8S Ad ...... iii&'. VlIICAGO. _ 

YOU CAN MAKE. i I OO.A W E E. K  ! OWN YOUR OWN SHOW. C O MPLETE OUTrlT-$ IOO. 
LIFE M O TION FILMS &. MACHINE S G EAT PAS SION PLAY ", ') 0 0  O T H E R  5 U B J E. G T 5  I I,.. I,.. U 5 T R.  c. ,......,. ....... L.. O c. u e:. 5  r R e:. e:.  

. L UBIN. LARGEST MFR. PHILAD£LPHIA P. A .  

A C E N T S W A N T E D  
for tbe renowned �1ietz & Weiss Kerosene and Gas En­
gine. A successful Kerosene Engine. Desirable agents 
wanted for every prinCipal city Address A. M I ETZ. 

1 28 lliott S treet. N ew Y ork City. �&'S Acetylene Burners. 
A new burner for STEREOPTIC O N S. 

Highest C. P. possiole. 
�_ State L i n e  Talc Co . •  C h attanoog a . Te n n  

S 3 D S Send us youradd ..... a ay ure andwewillshow yoa 
how to make 13 ada, 
absolutely sure ; we 

furnish the work and teach you free ; you work ill 
the locality w h ere you l ive. Send us your address and we wiD 
expl a i n  the business fu l l y ;  remember we guarantee a clear pro­
fit of $3 for every day's  work, absolutely sure, write at once. 
ROUL MANUFACTURING CO •• Boa I I .  lIETROIT. IIlICB. 

l'A LlllER Stationary 
and Marine Gasoline En-
���o�

nd
ELnng����.

es
,lu��� 

ing En/<Ines. 
n>r Send for catalog. 

PALMER B R O � . ,  M I A N U S. C O N N .  

LIFE PRODUCERS SUCCESSFUL INCUBATORS. 
L I FE P R E S E R V E RS 

SUCCESSfUL IROODERS. 
about them in our If8-pa.�e ea .. 

INI'UI�A IUI� &�:18�!°fs � oe�� k"oi�:�f:: 
.. c�����f��g &�mf.�i�{n(;8:'; "[or' g'ames' o� 'piiiiies: 7 .186 1 PI · 

Puzzle Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7. 184 annlng " Purest Green Label Baking Powder," for baking 
powder. R. C. Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , 7.185 I 

. . U:Tel ·U ." for a game. J. H. EickersbotJ. . . . . . . .  7.18� tne Jew �ome 
A printed copy of the specification and drawing of Anyone contemplatin� the building of .. new home wtU find the 

�.��.l'lt���!nl1;);'.{ ��rl''i,�
i
'}�;���h�� ,}�b.J'��1�

t
olifc�

r
��� Bui ld ing Edit ion of the  Scientif ic American 1 0  cents. In ordering please state the name and number 

of the patent desired. and remit to Munn & Co., 361 of peculiar and absorbing Interest. Th :s beautiful publicatIOn IS 
Broadway, New York. · Special rates win be /liven where IBsued mOhth ly. and contains practical art icles and suggestIOns 
a large number of copies are desired at one time. on modern house buiJding, tOlZether witb a series of splendid 

C anadian patents D?-ay no� be obtaine.d b the in# f6��i�'e S�Oo�l�r� P3��fl��!� :���
S
a��3 �g�[ ����

s 
A

f 
sl�;I:i�;�eugf ve!ltor� for all,- of the lnventIOns named In tbe fore tb l s bandsome periodical I S otten worth the year'8 subscri ption gOlnll hst, provlded they a�e eimple,. at a cost of '40 each. price to the intending builder. Write to-day and send 25 cents for If compllcated the cost WIll be a httle more. For fuU I a sinille COpy. or ,2.50 for annual 8ubscrlptlon. In8tructlon. addres8 Munn & Co., 361 Broadway, New 

Yqrll. 0tlI .... ·for ... l8U pate� .. ma7 al.o be obtaiD� MUNN & CO., Publishers, 36 1 Broadway, New York. 
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OR DAMAGE 
TO PROPERTY 

AND 
LOSS '01" LIl'B AND 

DIwags aeaag For Use 
.No matt�r how 

.Iong 01' how far it 
has a] ready run, 
at any time of the 
day or night, the 

Winton 
Motor 

Phaeton 
is ready for an-

$1 ,000. ])lo A oenti'i. ����� ·�TF��: "anIJ 
g�;g�utO ltr

1t�
r
��O;il 

o
�o��

p
�r�

n
���t

d
���

e
�i1�.

n iii�l��� 
carbon system. � IVl''ite jor ill1.1St'raterl catalogtU'. 
T H E  W I N T O N  M O T O R  C A R R I A G E C O . ,  C l e v e l a n d ,  O h i o .  " P T R A D E  M A R K  D " 

E C A M O I  
A L U M I N U M  PA I N T .  

Latest application of A luminum. J.Jooks like Frosted 
Si l ver. \Vashable. Untarnisbable. "Va' er. OiJ and 
Weatherproof. Durable. RasiJ y . Appl i ed. Bicycl es, 
1�}�I�}�)��'����;��Ol�)p�;'�{l��, ���at�nO��: ���1����

r
Jr��k: 

ets. Cars, :-:'tatl Olls, General Decoration, etc. Sample 
bottle, by mail. for 25 cent8. 
THE A M E R I CA N  P E G A M O I O  C O . ,  339 B'way, New York. 

AN N O U N C E M E N T ! 
H AS B R O U C K  M O T O R  C O M PANY 

6 8  Broad St.,  New York, U .  S .  A .  

Manufacturers o f  C A S O L I N  E M OT O R S  
also builders of  A U TO M O B I L E S A N D  YAC H TS 

Correspondence solicited. 

C H R I ST IANA  MAC H I N E  C O .  
C H R I S T I A N A ,  P A  . .  U .  S .  A .  

E N G I N EERS,  F O U N D E R S ,  
and MACH I N I STS, 

Mfrs.  of T U R B I N E  WAT E R  W H E E L S ,  
adapted to a l l  duties. Po\ver Trans­
IDitting )"I acbillery, Gearing, Rope 
Whepls, Friction Clutches, Shafting, Pul­
leys, Hangers, etc. 

IlF'" Gatalogt�es on application. 

NE W ENGLAND 
WA TCHES. 

G uaranteed fo r accuracy. 
S teIn ,"vi n d  and iiiteill set. 
Thin Model watches 
all sizes and styles,  

Enamel ,"vatcll e s  a n d  brooches to IIl atch 
in Russia IJeatber cases. 
Exquisite designs i n  Indies' watches 
for the most at'listie tastes. 
W e  sell  ooh' (�on) p l ete \vatcltes.  

Tried,  Teste.\ and Timed before 
leaving OUl' factol'Y. 

T H E  NE W K " " L A N D  \V A T C H  C O ., 

W A TE R B U R Y ,  C O N N .  

S e n d  for catalogue. 

Wa rm 
Extrem it i es, 

Wa r m  a l l  ove r. 
\Varm, St rong, Durable, Handsome, ll re  our  $3  Large 

Gauntlet B l ack �'ur Gloves, by mail prepaid. 1'be same 
remarks will apply to ( ,ur Dollar-quarter genui.ne Mocha 
Kid gloves in al l colors for women, and our Dollar-hnlf, 
Seventy-five a11£} Two-dol lar unlined and s i l k - l i lled 
Mocha and Reindeer gloves for men. 

Our enlarged i l lns*- . aterI lJouklet . .  Glove Poin ters " 
may be had free by mt:lntioning this paper. It w i ll give 
you a lot of information about dress, driving and work 
gloves and mittens. 

In Black Galloway and Frisian Fur Coats and Robes 
we are headquarters, Get our h Moth-Prouf  I )  booklet. 
A1so coon. dug, wombat, Rus�ian calf coats. 
R� ��':f°Ro��\�'o"ry'�

i
��a�J'�����n<;{ ��:J �g:��i 

we are at home ; Get our custom tan " Folder." 
The Crosb, Frisian Fur Co., 1 1 6  M i l l  St., Rochester. N.Y. 

J c itu tific �tUtticau. 

EVE R Y  AME RICAN 

SHOULD CARRY 

A WALT H AM WATCH. 

T H E BEST 
POCK ET TI rI EPI ECE 

I N  T H E WORLD. 

M I ETZ &. W E I S S  . .  W O L V E R I N E " 

K E R O S E N E GAS & GASOLI N E  E N G I N E S  
STATIONARY A N D  MAR I N E .  and GAS Engine 

'l'he mo�t economlcal power 
known. A bsolute lv safe and 
reliable. Runs with ('ommon 
kero�ene. Perfect l y  auto­
matic. Patented 189i, U.  t:5, 
and 

���J(fo;
a
Ctlr�l��(����

H. 
1 2 8- 1 3 2  Motl S t . ,  N ew Y o rk.  

M ,\ R "' T  & co., 
Ell rOI)l'UU Aleenb, 

London, lI umbul'g, I)url�. 

'l'he H Wolverine " is  the only revers­
ible marine gRS engine on the market. 
It is the lightest engine for its power. 
Requires no licensed engineer. Ab­
solutely safe. M anufactured by 

W O LV E R I N E  M O T O R  W O R K S .  
1 2  H u  r o n  S t . ,  G ra n d  R a p i d s ,  M ich 

TO M I N E  O W N E R S. 
P R I N T E R S  You need a H O I S T I N G  

E N G I N E .  You want the 
best, strongest. safest. most 
up-to-date engine tbat is 
made - the most durable and 
yet the g r e a t e s t  saver of 
money. Send for our free 
catalogue and state tbe size 

are appreciating the 

Charter Gas and 
G aso l i ne  Engi n e  g�il�

n
rel�� }.g� ;i�l��: qu':r� 

Proof from nearly every State , ==:::s ries, and docks. BottI friction 
�;�

d
A1?���s ����fy rn\����Dgeable, Weber Gas & Gas-and Territory of the Union, by addl'essing 

CHARTER GAS E N G I N E  C O . ,  Box 1 4 8 ,  S T E R L I N G ,  I L L  oline Engine Co., 402 S. W. Boulevard, Kansas City, Mo  

This double-slope causes the 
expandina ice to Rlide into 
the air-c1ome, takina the 
st,rain n:tf f 11 f' ptp(, . · The al,r-c'llshum, aL-m pre'/);>nts 
uHamme.r'ilJl.f/ ,. nfJvtred by 
U. S. and pr"."iqH Patf'nts. 

T he W hole �.lil:;;r����i cit��
o
aU;:��:n�;ie!�:::�lt��e� W I d optieon exhibitions. Pa.ying busineas for o r men with little capital . Pa.rticular. and 

256 page M agie Lantern book f'ree. 

McALLISTER, Mfg. OptidaD, 49 N assau St., N. Y. 

Burst Wat¢r Pip¢s a (bing of tb¢ Past 
You can now make all water pi pes as secure from burstinQ" ill winter as in summer. 
This pneumatic svstem i8 the only one wbich successfully prevents the annoy­
ing and costly burstmg ot' water pipes. It hos solved n great economic problem. 
Highly endorsed by Ar�hitect,s, Engineers and Municipa1 Officials. No new house 
should be completed without this system, and all house owners should avail them­
selves of this •• ounce of prevention " in season. 

� Send fa,. JU,ustmted Booklet. (Ii,,;,nq full explaTUltiml. 
THE PNEUlUATIC D O llI E  lU A NUFA C T U RING COMPAN Y, 

501 E Street, Northwest, Washington, D .  C. 

A Mould and Ladle combined for making BOft metal 
Hammers. Price complete with one Hammer, as shown 
$ l . .j(j anti $2. ( 1 ( 1 .  3 1_2 and 6 lhs . 

CHARLES H .  Fl  ELD, 113 Point St. , Providence, R. I. 

S I All variN·ies at lowest prlces. Best Hailroad 
rl'rack and \Vagon or Stock Scales made, 
Also 1000 useful articies. includin Safes ca OS Sewing �lachine8, Bicycles, Tools. ere. Save 

Money. Lists }i'ree. CH I C A G O  �l A L'Io: Co .. Chicajil;o. 11 1 .  

No waste with ApoIl? galvanized iron because It - , 
JESSO p·S S T E E LTHB\�\R� 

FOR TOO L S, S AW S  E TC. 
W!!! J E S SOP Ilo S O N S  I2 g  91 J O H N  ST. N E W  YORK' 

IS soft to ugh du ctile bend-able malleable and flat . 
D EVICE FOR 

M AK I N O  C IOARETTES 
saves time .  , 

Apollo Iron and Steel Company, Pittsburgh. 

May be carried in vest pocket. No spilling 
or waste of tobacco. Simple and elfective. 
Patented Sept. 12, 1899 This patent is for 
sale or wanted manufactured on royalty. 
Add

r;SO i;.N., �&�:t���l�:::':, III. 

SUCCESSFUL 
PHOTOGRAPHY 
Depends quite as m uch on the employment of 
accurately made and scientifically designed ap­
paratus as upon skill ful manipulation . 

BAUSCH & LOMB�Zeiss 
ANASTIGMAT LENSES 

Give good results even in the most trying situations-when most 
needed-because the defects o f  the rectil i near type of lens,  stigmatism , 
lack of SPeed,  narrow aperture , lack of coveri ng and defining power, 

have been el i m i n ated . 

Send for Booklet "ABOUT LE�S MAKING. " 

Bausch & Lomb Optical Company, 
Rochester, N. Y. 

560 North St. Paul Street. 

NOVEM BER 4 ,  1 899. 

PRATT ' S  PATENT POS IT IVE  DR IVE  
DRILL CH UCKS. 
I OlPOS8ible for Drills to �lip when 
beld oy them. Send 2 cent stamp 
for Illustrated Catalogue . 
T H E  PRATT C H U C K  C O . .  Fran kfo rt , N .  Y • •  U .  S .  A .  

When you see that sigu' 011 a barber shop 
n W i l liams' Shaving Soap used here , "  you 
need not hesitate to enter, You may be sure 
of a good , clean, comforti n g ,  refreshing 
shave.  Above all ,  you are safe from t h e  
dangers which l urk i n  c h e a p )  i n ferior shav. 
i n g  soaps. 

W ILLIAM S' SH AVING SOAPS are used 
by all first-class barbers, and are for sale all 
over the world. 

The ].  B. W i lliams Co. ,  Glastonbury. Ct, 
Depob London, Paris, Dresden, Sydney. 

(b¢ H n¢W 6¢m t t  

Saf¢tY�Razor 

Well.  Th at's Fine ! 

I M PO S S I B L E  TO C U T  
T H E  FACE .  

Its the BEST and 
SIiUPLEST 

Safety ever devised. 
N o  exp erience 

required. 
We J,!uarantee and 

keep them sbarp 
for one year. 

Price $ 2 ,  Postpai d .  
orSend for It!ustm/ed 
p,.ice List. 

T h e  G e m  C u t l ery C o . ,  
673 Hudson St., N. Y .  

STEEL BOLLS 
for flattening wire for all purposes 

or Send for circulars. 

BLAKE & J O H N SON,  

P. O .  B o x  7 ,  WAT E R B U RY, CO N N .  

PRINTING I NKS 
'l'he SCIENTIFIC A MERIC AN i 8  printed with elIAS 

ENEU JOHNSON II; CO:S INK, Tentb and Lombard 
St8 .. Pbiladel pbla, and 47 Rose St., opp. Duane, New Yo., 
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