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NEW YORK, SATURDAY, JANUARY 18,1890. 

tftitutifit �mttitlu. 
NEW YORK AS A SITE FOR THE WORLD'S FAIR. 

A recent number of Engineering, of London, con· 
tains a racy article, by its New York correspondent, 
upon the comparative merits of New York and Chicago 
as locations for the great fair of 1892. Our l imited 
space compels us to confine our abstract to a few of 
the points presented in favor of this metropolis, as 
follows: 

" When the writer was asked to give reasons why the 
world's fair should be held in New York City in 1892. 
his first impulse was to decline on the ground. well 
know n  to beginners in mathematics, that" an axiom 
was a self-evident proposition." One might as well ask 
why London was the clearing house of the world, and 
the answer would be couched very much in terms of 
the proposition that a d raft on London was nego
tiable every where. But the reflection that all  Eng
lish-speaking people are not perhaps as familial' w ith 
the reason s  so plain to Americans has led to this 
article. 

New York has, up to the present time, raised with 
very little effort $5.200,000. Th is has been done simply 
by sending around SUbscription books h anded to the 
proper persons with no remarks by the sol ici tor. If a 
party subscribed $100 he was not asked to make it $200. 
The subscriptions have appeared in the daily papers 
and are all bonafide. 

New York City h as a population of 1, 600, 000. Brook
lyn, connected with it by the East River bri dge, num
bers 900,000 ; Jersey City an d Hoboken, on the opposite 
banks of the H udson River, contain 300,000 ; while b ut 
9 m iles distant is Newark, N. J. , with a population of 
200,000. Moreover, within a rad i us of 25 miles around 
New York, not counting any of these places named, are 
many suburban towns, nu mbering in their population 
hundreds of thousands. Take, for exam ple . 3 mile s 
from Ne wark are the O ranges, with over 30.0)0, and al l 
along the H udson River are towns of si milar numbers, 
for New York lies in the midst of a thickly settled dis
trict. 

Eighty miles from New York is Philadel phia with a 

Conlents. population of 1 ,200,000, and 75 m iles the other side is 
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staterooms will be plying, so as to furnish sleeping ac
commodation for their patrons in tran sit. 

A party of Cook's tourists start from Li verpool to 
see the fair and the metropolis of the United States, 
for a round trip, with a limited ticket, and having but 
a short time at their disposal. On reaching New York 
their steamer goes to the fair wharf and drops mchor 
in a convenient place. After seeing the fair they re
turn to their steamer and Ii ve on board, without bother 
of transfer of baggage or any of the annoyances of an 
hotel. 'fhe nights, even in the hottest months, are 
cooled by the breezes of the Atlantic, and they return 
home in  eq ual comfort. 

As to the site chosen, New York . has selected a beau
tiful one, easy of allcess, with fine views of the bay and 
sound, and in every respect an ideal and picturesque 
location. 

New York is perhaps th e most attractively 10f:ated 
city in the world. Situated on an island with rocl,y 
scenery on the New York side. and hills on the Long 
Island, at the head of a bay which is said by Illany to 
equal the celebrated one at Naples, and with an im
mense body of water on eit.her side, what greater natu
ral advantages could be desired? 

New York is the social, the literary, the commercial. 
and the moneyed center of the United States, and 
there it will remain. Here is where all nations flock, 
and it must be so, as long as the channels of traoe run 
i n  this direction. Naturally, the brains of a country 
find support at its mercantile center, aud they will 
just as naturally gath er there. " 

• ••• • 
TORPEDO BOAT TESTS. 

The tests of the eight new first-class torpedo gun 
boats recently built for the British navy show that, 
even at this late day, such designing is only in its ex
perimental stage, aud that, though th e maximum 
weight of structure to b uoyancy is readily determined, 
the point beyond which power for driving may not be 
increased remains unsettled. The Rattlesnake f ur
nished the model for these craft. Wisely chosen, it 
would seem, for she has shown herself to be a fairly 
good sea boat, a rare quality among her type, and, yet 
a rarer one, has sides heavy enoug-h to warrant thA be· 
lief that she could withstand any ordinary attack. But 
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she is not speedy, that is to say, not sufficiently so for 
a craft which, because of the very nature of her work, 
might be greatly exposed. It was sought to combine 
in the llew boats all her best qualities and the ad
ditional one of high speed. Though only of 735 tons, 
they were fitted w ith eng-ines of the relatively enormous 
horse power of 4,500. Even the Sea Gull, which seems 
to be, all things considered, the staunchest of the lot, 
could not stand anything l i ke the full development of 
her engines under forced draught.  

At the trials at Portsmouth,  with engines showing 
an energy of 3. 033 horse power. t he vi bration was ter
rific, bolts starting and the seams on the deck fl uting 
opening. After a trial of scarce two hours, only a por
tion of the time with engines indicating 3,000 horse 
power, it was decided u nsafe to conti n ue. Just hefore 
the order to stop was given, the main ail' pres sure in 
t.he stoke holo was 2 '3 inches, mean revolutions 245, 
and mean speed close u pon 20 knots. The boilers
t hey are of the locomotive type-were fou n d  to be 
leaking. and the hull i ncapable of enduring the strain 
of forced draugh t. 

As a proof of the impracticability of the plans, none 
of the con tractors-there were seven of them-su cceed
ed in prod ucing a craft able to meet the ex pectations 
of the naval designers. It may be said for t hese ves
sels, however, that though not" improved" Rattle
snakes. as was in tended they should be, they showed 
themselves, with one exception , to be good sea boats, 
that is to say, as good as short, heavy gun boats could 
fai rly be expected to p rove. But, under normal 
d raught, they did not do better than 17 knots, which 
the Rattlesnake, under so much forced draught as she 
is capable of enduring, can beat. 

... ,., 
NOTES. 

Shi pbuilding on the Maine coast was more active 
d uri ng the past year than it has been since the palmy 
days before the war, when the fleet had the pick of 
the carrying t raoe. Yards which for ye!1rs scarcely 
paid expenses are doi ng a thriving b usiness, and others 
for long deserted echo with s trokes of adz and cau l k ing 
mallet. Three-masted schooners of enor lIlous size have 
been built in large nUIIl bel'S, four-masters, too, and 
now and again a noble fi ve· master l eaves the shores 
and blocks, ann gl ides out i nto the open sea, It is not 
so long ago that a 1 , 000 ton schooner was considered 
enormous. Now, a 1 , 500 tonner is scarcely remarked. 
They are built up to 1,700 tons, and the keel of one 
wh ich is to measure 1 .800 I"ons was laid some time since 
at Bath.  The ad vantage of the fore-and -aft rig is that 
it can be handled by a small force, the aid of steam 
winches bei ng, of course, required to set the sails. 
All these big craft carry steam engines, used not on l y  
for hoistin g sail a n d  cargo, b u t  a s  well for pumping 
and setting anch ors. The Maine tonnage for 1889 was: 
Bangor, 401; Bath ,  24,586'89 ; Belfast, 4, 599 66; Cas
tine, 114 '41 ; Frenchman's Bay, 50'05; Machias, 
3,861'34 ; Portland,  1,29605 ; Waldoboro. 3,482'00; 
Yor k,  99; '!'otal , 39,548 '04. The outlook for this year 
is still more encouraging. 

A French engineer, in a recently published pamphlet, 
su ggests a permanent flooding of the interior of the 
Isth m us of Panama as a means of solving the canal 
project that M. De Lesseps and his company have had 
such i l l  success with. M. Sautereau, whose idea it is, 
wou ld dam the River Chagres at a point about fifteen 
miles from Colon, the Atlan tic term i nu s. building a 
high level lock there and another on the Pacific si�e, 
where the Ri ver Grande would be simi larly dammed. 
Thus, with both ends of the canal already fairly com
pleted, and a great artificial lake lying between. only 
one obstacle, Culebra, would remain to be dealt with. 
This h e  would cut through at the floating line. 

Whoever may have seet! th e Chagres in its wild 
moods, when, swelled by moun tain torrents. it floods 
forty square miles of its valley, sometimes to a depth 
of sixteen feet, or bas seen the furious inrush of the 
waters of th e Caribbean Sea. will wonder at the temer
ity of the engineer who could su ggest such a scheme. 
E ven he seems not altogether satisfied of the practica
bility of b uilding locks 88 feet in height. Yet smaller 
ones would not suffice. 

The clai m a wholesale gr00ery house of S t. Louis re
cently made against the South S hore Rai lroad brought 
to light the fact that, at least in some quarters, dirt 
under the name of terra alba is being used in candy to 

an almost incredible extent. It was a half dozen bar
rels of lozenges made by a Boston house that had been 
shipped, the claim being that they had been damaged 
in transit. The rai lroad company sent samples of the 
lozenges to a chemist, who discovered them to consist 
.. entirely of terra alba bou n d  together with a l ittle 
gelatine 01' gum." Investigation showed them to yet 
require dipping in sirups flavored with peppermint, 
wintergreen, sassafras, and the like, before being ready 
for infantile consumption. N ow, terra alba is a min
eraI utterly insoluble in the saliva or gastric juice-a 
dangerou s  compound to put within even a healthy 
stomach; and when the railroad company learned this 
they refused pay any damages, and the grocery house, 
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fearing exposure, ceased to press the claim. The 
Boa1'd of Trade Jonrnal of Portland, Me. , says that 
6,000 tons of  terra alba were recently imported though 
the port of New York alone. 

the body. In five days after this they refuse all vege- PHOTOGRAPHIC NOTES. 

table food. Soon thereafter the animal assumes a per- Gelatine Lantern Slides.-For architecture, plans, 
fect form. Next spring 25,000, at 20 cents per dozen, diagrams, engravings or part of an engraving, a rough 
will be my reward. Figure it yourself, says the enthu- and ready way of preparing a transparency for the 
siastic frog farmer, and see if there is any money in lantern is as follows: 

A company has been incorporated under the laws of batrachia, alias frogs. Procure a sheet of col orless gelatine about the sub· 
Vi rgi nia to build railroads in South America and .. , • I • stance of thick writing paper, and place it directl y over 
steamer l ines to connect the same with United States A Modified Westminster Abbey t'or WaslliD�ton. the subj ect to be copied. Fix the corners wi th draw-· 
ports. The project, as described by its promoters, is In the Senate, recen tly, Mr. Dolph offered the fol- ing pins to prevent any slipping. and then go over all 
" to construct a line of railroad from some point near I . . I tl' the l ines with a !Sharp-pointed tracer. A large needle 

. . .  OWlll g reso u on: 
the mouth of the Magdalena River, which e m pties mto 

Resolved T h at th e Commi ttee on the Li br ry be fixed in a wooden handle will  do ,  but  the point shoul d  
t h e  Caribbean Sea, in the United States o f  Colol1lbia,. directed to

' 
i n quire i n to the advisab i l i t y  of the e:ection be l i�htly ground on a stone to take off the polish. 

southwardly along the eastern flank of the Andes and by the government of  the United States at the city of Now take a small q uantity of black lead or lamp black 
the headwaters of the Amazon to points  in Peru, thence W shi ton of a memorial hall at w

'
hich shall be on the tip of the finger and rub over the tracing, and 

to cO
.
nnect with the Per

.
uvian an

.
d Argentin ian system re�i ve

n
d
g 

and preserved such stat�es and portraits o f  you will then have a n  exact copy of t h e  original . It 
o

.
f raIlroads, at present m operatIOn or unde

.
r construc- public men and eminent ci t izens of the United States may, if  necessary, be colored with moist water colors, 

tlOn. From the mouth of the Magdalena RI ver steam- and such historic paintings and other works of art as using the transparent ones only. The gelatine should 
ships w i l l  be run to the southern point of Florida and 

may be provided by law' and to report by bill  or be then mounted between two glaes plates. 
to New Orleans, whence will extend railroad con nec· th 

. '  By coating a piece of glass with  dissolved gelatine 
tl'ons to our own chal'n of ral·lroads." 

0 erwlse. 
t'- ff t b bt ' d b t th b '  t t "I have offered this resolution," said the senator, lie same e ec s may e 0 ame , u e su Jec 0 

Both the Angl o-American and the Bennett-Mackay 
cable  companies are beginning to deliver messages in 
typewriting, the operators taking them from the l ines 
directly u pon the t ypewriter. ... ) . 

Electrical. 

1. How strong a current is used to send a message 
over an Atlantic cable ? A. Thirty cells of battery 
only, equal to thi rty volts .  

2. What i s  the longest distallce over which conver
sation by telephone is  daily maintained ? A. A bout 
750 milE}s, from Portland, Maine, to Buffalo, New 
York. 

"for the purpose of directing the attelltion of the be copied and the surface to be traced being a greater 

Committee on the Library to the subject covered by it. distance apart, you may not get so truthful a tran

It seems to me that a moment's reflection will satisfy script. Instead of using a tracing needle a copying ink 

any one that the erection of such a hall by the gov. pencil will answer, or a very fine-pointed pen, with 

ernment at the capital and the making of such a col- Indian i n k  or lamp black (water color), strong in pig

leot ion of statues and portraits is not only appropriate, ment. This last is perhaps the most satisfactory as 
but is important. Suppose at the beginning of this regards intensity.-Joseph Phillips in The Optical 

government, a century ago, such provision had been Magic Lantern Journal and Photographic Enlarger. 

made and there had been collected the portraits of the A New Toning Bath f�r G'!lafino-Chlo1'ide !1'in�ing

me who si n d the Declaration of I ndependence or out Paper.-Herr A. Stleghtz recommends, m Llese

of �ose wh� :omposed the Constitutional Convention t gang's" Amateur Photograph," the following toning 

of the fathers of the country, those members of th� I bath for aristo paper, giving quickly beautiful blackish 

ca binet and of the Senate and of the supreme bench tones : 

3. What is the fastest time made by an electric rail 
way ? A; A mile a minute, by a small experimen tal 
car. Twenty miles an hour on street railway system. 

4. How m any miles of submarine cable are there in 
operation ? A. O ver 100,000 m iles, or enough to girdle 
the earth four times. 

who laid the foundations of our present greatlless, Chloride of gold . . . .. . . . . . . . . . . . . . . . . .. . . . . . .  0'25 gramme. 

what an obj ect of interest it would be to the hundreds 
Nitrate of uraninm . . . . . . . .. . . . . .. .. . . . . . . . . . . . 0'25

5 gram
"
mes. Bicarbonate of soda .......................... . 

of thousands of citizens who visit the capital every Distilled water . . _ . . : ...... .................... 300 c. c.  

year; an d I see no reason to believe, if such provision The bath shoul d  be used at once, because it does not 
should be now made, i f  we should now enter upon this keep. The pictures should be printed very deepl y, 
work, that one hundred years hence such a collection and before toning they should be washed i n  at least six 
might not be of equal interest. changes of water. Fixing is done in 5.  What is the maximum power generate,l by an 

electric motor ? A. Seventy-five horse power. Expe
riments i ndicate that 100 horse power will soon be 
reached. 

6. How i s  a break in a su bmarine cable located ? A. 
By measuring the electricity needed to charge the re
maining u nbroken part. 

7. How many miles of telegraph wire in operation 
in the United States ? A. Over a mi l lion, or enough 
to encircle the globe forty ti m es. 

8. How many messages can be tra.nsmitted o\'er a 
wire at one time ? A. Four, by the quadruplex system, 
In daily use. 

9. How is tel egraphing from a moving train accom
plished? A. T h rough a circuit from the car roof, in 
ducing a curren t  in the wire on poles along the track. 

10. What are the most widely tleparated points be
tween which it is possible to send a telegram ? A. 
J3ritish Columbia and Ne w Zealand,  via America and 
Europe. 

11. How many miles of telephone wire in operation 
in the U ni ted States ? A. More than 170,000, over 
which 1,055,000 m essages are sent daily. 

12. What is the greatest candle power of arc l ight 
used in a lighthouse ? A. Two million, in the light
house at Houstholm ,  Denmark. 

13. How many persons in the United States are en
gaged in busin ess depending solely on electricity? A. 
Estimated 250,000. 

14. How long does it take to t ransport a message 
from San Francisco to Hong Kong? A. About fifteen 

' .' But there is another view of thi!! subj ect which 
ought to be taken into consideration. We al ready 
need such a hall for the collectioll we have. The hall 
in this capi tol which is devoted to the reception of 
statues of eminent men from the States is already 
fi l led, and when the States not already represented 
there shall have exercised their privilege of sending to 
it statues of their eminent citizens, it will be over
crowded ; and the rOom is already needed for other 
purposes. 

"Then, the portraits of the presidents of the United 
States are beco m i n g  so numerous that they cannot be 
hung to advantage in the presidential mansion, and i f  
the practice of securi n g  the portraits of the heads of 
departments shal l continue, as it probabl y will,  those 
in charge of the department buildings wil l not k now 
what to do with them. 

" So, I say such a hall is already n eeded. England 
has her Westminster ; other n ations have thei r edifices 
where their citizens can make pilgrimages to the tombs 
of their poets and philosophers and lawyers and states
men and kings. or can look u pon their l i kenesses chis
eled in enduring marble or painted by eminent artists 
upon canvas. Let the U n ited States have a hall, not 
for burial purposes, but where the pilgrims to the 
national capital in coming generations may look u pon 
the forms or pictures of the eminent men of the repub
lic, whom a great and free people delight to honor on 
account of their patriotic services to the country." 

min utes, via Ne w York, Canso, Penzance, Aden, Proper Care ot' Carriage •• 
Bombay, Madras. Penang, and Singapore. There is no varnish m ade that will hold its brilliancy 

15. What is the fastest time made by an operator more than six months. A carriage should be revar
sendi n g  messages by the Morse system? A. About nished every six months to keep it exactl y.in fine 
forty-two words a m i nute. order. I f  revarnished once a year, it  will preserve the 

16. How many telephones are in use in the United undercoats from damage. But there are circumstances 
States ? A. About 300,000. that render revarnishing necessary at m ore frequent 

-17. What war vessel has the most complete electrical intervals. If one has n ot a suitable carriage house 
plant ?  A.  U nited States man-of· war Chicago. separate from the stable, the ammonia from the stalls 

18. What is  the average cost per mile  of a trans- or the manure pile, or perhaps from decaying vegeta-
atlantic submarine cable ? A. About $1,000. bles, has united with the oil in the varnish and gradu· 

19. How many miles of electric rail way are there in al l y  dissolved it  or burnt it. We have known it  done 
operation in the United States ? A. About 400 miles, in one night, so that t.he whole surface exposed to the 
and much m ore under construction . ammonia was shriveled up in small brown, crisp rolls. 

20. What strength of current is dangerous to human We knew a case where a gentleman left his horse and 
life? A. Five hundred volts. but depending largely on buggy standing in front of a distillery for half an hour, 
physical conditions. -Age of Steel. and when he returned one side of his buggy was com-

• • • • • pletely covered with what looked like rust. but which 
Frog Farming. was simply the remains of the decayed varnish. The 

A new industry has sprung up latterly, which prom- oil had been cOllsumed, leaving only the gum crumbled 
iees, we are told, profitable results. It is frog raising. I up in burnt crisp flakes. Some people do not take the 
A farm for this 'purpose at Menasha, Wis., i s  in ful l pains to wash the mud from a carriage soon enough 
operation and stocked with 2,000 females, which are after using, but permit it to d ry, when the mud acts 
capable of producing from 600 to 1,000 eggs at a time. l ike  a sponge and absorbs the oil from the varnish. 
The owner of the farm gives some other interesting Some people wash the carriage with soap, and we 
facts rela.tive to the frog's habits which are not gene- have even known hot water used. For such acts of 
rally known. He says: stupidity there are no words to express disgust. Some 

In ninety-one days the eggs hatch. The thirty-ninth people seem to regard varnish as a kind of high polish, 
day the little anim'als begin to have motion. In a few put on by hard ru bbing, and the more rubbing it gets 
days they assume the tadpole form. When ninety-two the brighter it ought to look. The number of people 
days old, two small feet are seen beginning to sprout who are absolutely ignorant about varnish is some
pear the tail, and the head appears to be separate from thing astonishing.-1'he Stable. 

Hyposulphite of soda... . . . . . . . .  .. ................. 1 part. 
Water . . .. . . .. . . ... . . . .. . . .. .. .................... 5 parts. 
Ammonia.................... .... .. .... .... several drops. 

The prints will be toned within two minut.es. 
Photomicrography. - At present, according to D r. 

Zettnow, green sensitized erythrosin plates are used for 
photomicrography, a green colored screen being in
serted between ilIum inant and microscope. Dr. Zett
now uses erythrosin plates and a. solution of 

Nitrate of copper.. . . .. .. .. .. .... .. .. .......... 160 grammes. 
Cbromic acid... . ... .. . . . . .. .. ............. 14 c. c. 
Water to make np . ... .. .. . _ . . ... . . .. . . .... . . . .. 250 .. 

With this solution a; plane parallel glass vessel, with 
about one-half inch distance of the glass sides, is filled. 
Professor Eder uses eoside of silver plates for the same 
purpose. These are prepared by soaking ol'dinary 
gelatino-bromide plates for two minutes in the follow
ing solution: 

solution of crystallized eosin (1 : 10(0) . . . . . . • . . . . . . . •  25 c. c. 

Solution of nitrate of silver (1 : SO)...... . . . . .  ......... 1 .. 

Ammonia . .. . . . ..... . . . . ......................... 1 to 2 .. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 .. 

The green colored screen consists of a m ixture of 
indigo, sul phuric acid, and picric acid, the develop
ment bein g  by preference Ilarried out with the well  
known mixture of pyrogallic acid and soda. 'I'he ery
throside of silver is prepared by Dr. Zettnow as follo ws : 
1 gramme of the coloring m atter is dissol ved in 200 c. c. 
of water, the solutio n  heated up to 600 or 800 C. , and 
then i s  added a solution of 1 gramme of silver nitrate in 
10 c. c. of water. The preci pitate i s  allowed to settle, 
and, after cooling. the solution is filtered. The wash
ing of the precipitate on the fil ter is continued un til 
the filtered liquid appears colorless. Then the filter is 
pierced, the precipitate being spu ttered off and so 
much diluted with water that its volume amounts to 
250 c. c . ;  1 c. c. of the well shaken liquid, in which the 
finely divided silver compound has been evenly swelled, 
being therefore equal to 4 m illigrammes of the originally 
taken coloring matter. 

.An Excellent Gold Bath for .Albumenized Paper.
The following toning bath is recommended by E. Kiew
ning, an experienced profes!Sional photographer, as 
absolutely certain, giving brown to bluish tones, ac
cording to the degree of its concentration and the time 
the prints are allowed to remain in it : 

Water. . . ... . . ... . . .. ...... ................. 600 c. c. 
Chloride of gold . . . . . .. _ . . ... ....... ... . .. . 4 grammes. 
Potassium chloride. . . . . .. . .. . . .  ........ ........ 60 .. 

This having been made up, add 
Shaved, chem. pure chalk (carbonate of lime).. 20 

The mixture ifl allowed to ripen for three or four days 
in the dark, and with occasional shaking; it is then 
ready for use. To tone one sheet of albumen paper, 
l!) c. c .  of this solution are diluted with 200 c. c. of 
water. If it is des i rable to tone quicker, only 150 c. c. 
of water are added. The bath tones well and evenly 
to the last drop, especial ly in  summer at h igh tem
perature, where t.he use of carbonate of soda in the 
gold bath seems not to be recommendable on account 
of its rapid decomposition . The above toning bath 
will prove to be very useful . -B. E. Gunther in Photo. 
News. 
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THE SUBMERGED RAILWAY OF ONTON ON THE 

COAST OF SPAIN. 

The mines of O nton, n ear Bilbao, north Spain ,  have 
long been celebrated for their rich ness in the yield of 
iron ores suitable for the manufacture of steel ,  but 
great trouble has heretofore been experienced in the 
shipment of the mineral on account of the d ifficu l r.y of 

placi ng it  on board of the shi ps . England and the Con
tinent are the great markets for this product. The 
coast adjacent to these m ines is h igh and rocky, ex
posed to the full force of the sea, there being no har
bors in the immed iate vicinity . At. the foot of  the rocks 
there is a sloping shore which extends out to a consid
erable dis�ance. with an e ven grade. It is u pon this 
incline that the remarkable railway we are about to 
describe has been constructed . 

The roadbed of the rai lway has a length of about 650 
feet and a width of 20 feet, upon which two sets of 
parallel tracks. each 374: feet wide. are placed, constitut
ing a four-rail rai l way. The grade i� five feet to the 
hundred. '.rhe car which traverses this rail way, and 
upon which the ore is con veyed from the cl iffs to the 
ships, consists of a h igh metallic tower made in the 

Jtitutifit  �lUtri tau. 
the tower, by i ts own gravity, begins tO lllove down the 
inclined rail way, and the gate of the chute automati
cally closes. The tower continues to gl i de down the 
inclined railway through the water, u u til it reaches the 
side of the ship, w hich i s  anchored fore and aft, and 
then by the throw of a lever, the platform of the towel' 
being inclined. the  w hole load U pOll the platform is 
almost instantl y depos ited u pon the ship, goi ng do w n  
through suitable slid es i n t o  t h e  hold th ereof. As soon 
as the discharge of  the load takes place. the coun ter
balanci ng cars beg i n  to d raw the tower i nward again 
toward the shore, and th us the operation of Ulov i ng 
the tower back and forth automatica l l y, and automati
cal l y  loadi ng and dischargi u g  itse l f, is carried on with 
the greatest success . 

It is said this  rai lway operates even w he n  the sea h; 
extremely l'Ough. It certain ly is a bold unde l·taki ng, 
and reflects th e  greatest credit u pon i ts constructor, 
Mr. D. M.  Albel·t o de Palacio. The plat form carries 
for its load one hundred tons of ore. It is said that 
5, 000 tom; of ore per day can be put on shi pboard by 
means of this  apparatus, the total cost of wh ich was 
onl y $ 1 8,000. 

(JANUARY 1 8, 19<)0. 
by va!;lt t racts of country, were neve l·theles8 carrying 
on all acti ve correspondence. But a greater surprise 
was yet to come. Not only did the ki ngs of Assyria 
and Baby lon ia correspon d with the Egy pti an monarch 
in the l!ln�uage and writing of their own cou ntry, but 
contin uous l iterary intercou rse in the sallle language 
and writ ing was bein g carried on throughout the whole 
length and breadth of Wes t.ern Asia ; in short, the 
w hole civi l ized world of the past was as closel y kni t 
together i n  l i terary intercourse as they were in these 
model'll days of the pen ny post. Nothing could happen 
in the distant worl d or far Orient without its be i ng 
im med iately cOll l m u llicated to the Egyptian court. 

. . .  , . 
Corro.loll. 

The p urest water often is t he most active in corrod
ing and pitting plates, and this makes it probable 
that the acti ve su bstance, in sOlJle cases at least, is 
ai r. It i s  wel l known that water is  capable of dis
solv ing a con siderable amoun t  of air, in fact, it is  
this  d issol ved air  that enab l es fish to breat he. It  
is n o t  s o  widel y known,  however. that the oxygen of 
the air is m ore sol u bl e  than the n it rogen. If a small 

THE SUBMERGED RAIL WAY OF ONTON, ON THE COAST OF SPAIN. 

form of a pyramid having a wide triangular base. The 
tower is mounted on wheels, which run upon the 
quadruple railway track before mentioned. The plat

form of the tower, upon which the load of m ineral is  
placed, is about 7 0  feet h igh from the track, a height 
which is sufficient to rise above the decks of ordinary 
vessels when the tower is run alongside thereof ; and 
from the platform the discharge of the ore is made di
rectly into the holds of the vessels. This great rol ling 
tower is  operated automatically. It  is connected to 
the shore by means of a strong wire cable, which passes 
over p nlleys fastened to the rocks. At the landward 
enrl of the cable there are attached some weighted cars 
that move up and do wn upon an incline, as shown i n  
o u r  engraving. These form a counterbal ancing weight 
for pulling the tower when empty in toward the 
shore. 

The min eral to be loaded upon the vessels is brought 
from the inines. which are not far d istant from the 
coast, upon rope railways mounted upon posts, as seen 
in our engraving. From the mineral d u m ps upon the 
rocky heights the mineral is conveyed part way down 
the cliff through a ch ute, the end of which proj ects be
yond the cliff, and when the empty tower is drawn to 
shore by the weighted cars before mentioned, it auto
matically opens an end gate i n  the chute and allows 
the mineral to drop upon the platform in a continuou s 
stream until a weigh t of ore sufficient to overcome that 
of the counterbalanci ng weigh t or weighted cars has 
fallen u pon the platform : and when this takes place, 

We are i ndebted for our engraving to La Illtstracion 
Espanola. 

• ' e '  • 
C ll rlous Tabl et. I II  Clay. 

Profpssor Sayce. l ecturi ng at Manchester recently, 
said a Illarveluus discovery h ad l ately been made i n  
Egypt. '.rhey h ad been suddenl y brough t  face t o  face 
with the ci vilized world  as i t existed in the days when 
the Israelites were groaning under the burdens of their 
Egypt ian taskmasters. They could handle the very 
letters that were written by the princes and governors 
of Canaan when as yet Josh ua was un born, and they 
could trace the cou rse of events that led to t he UJ i ss ion 
of Moses and the exodus of Israel out of Egypt. On 
the eastern banks of the Nile  was a big l ine  of 1 lI 0un ds, 
known to the natives under the nallle  of Tel-el- A l lIarna. 
About two years ago ISOme natives. w h i l e  goi n g on 
with thei r work of disinterment, discovered among the 
fon ndations a number of clay tablets covered with 
characters the l i ke of which had n ot previousl y been 
seen i n  the land o f  Egypt. He was able to F.ee som e 
that were half  obliterated , and found that they con
Misted of letters and di spatches written in Babylonian 
characters and in the language of Babylon. Some of 
the letters showed that they must have been written 
abollt 1430 B.C. ,  or about a h undred years earlier than 
the date assigned by Egyptologists to the Exodus. It 
was sufficiently st artlin g to learn that at this early 
period of history the chief sovereigns of the civilized 
world, separated tllouih they were from one another 

q u an tity of water be shaken up in a bottle, it dis
sol ves som e of the incl osed air, anil when this is after
ward driven off by boi l ing, and anal yzed , it is found 
to consist of oxygen and lJ i trogen in the p roportion of 
1 to 1 '87, i ns t  . .  ad of 1 to  4, as i n the nat n ral a ir. Thus 
the dissolved a i r, being 1lI0re than twice as rich in 
oxygen as CO lU llJ On air is, and bei n g  brough t i n t o  m ore 
i n timate cont act with the metal by m eans of the water' 

that hold s  it in sol ut ion , exerts a correspondingly  
Ill ore noticeable effect. I t  i s  probab l e, too, t hat water 
plays some other i m portant action in connection with 
t h e  oxidation of l IIetals, for i t. has bepn found by re
cent experiment.s that p u re oxygen w i l l n ot combine 
with t hings that i t  has the great est affini t y  for, pro
v ided it  is per fect l y d ry. E ven the l lIetal sod i um, 
which h as an intense affinity for  oxygen , may be 
heated in it to a very h igh temperature w i thout com
bination, provided sufficien t  p recaut ions are taken to 
excl ude the sligh test. trace of moist ure. It appears, 
therefore, that wate.r plays a most i m portant part i n  
the oxidation o f  metal s  b y  ai r -a part. indeed, that we 
cannot explain, and that we really know but l i ttle 
about. -The Locomotive. 

. . . � .  
THE United States squadron, consisting of the war 

ships Chicago, Boston, Atlanta, and Yorktown, reached 
Lisbon recently, after a very satisfactory passage from 
Boston. They proved to be good sea boatR and eco
nomical in fuel when run at moderate speed . From 
Lisbon the squadron goes u p  the Mediterranean. 
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IMPROVED PORTABLE LAMP. 

Father Di Marzo's portable lamp resem bles the Ger
wan student's lam p ; but it  is based on an entirely new 
princi ple. The form er is  actuated by pneu matic pres
I!JUre, whereas Di Marzo's lamp is -actuated by an auto-

OIL LAMP CHANDELIER. 

Jeitutifi c �mtri'IU. 
may be drawn from the roll as required for display or 
sale, and automatically rewound when desired, is illus
trated herewith, and has been patented by Mr. New
ton H.  Traver, of No. 99 Pitcher Street, Detroit, Mich. 
The standards are preferably made in girder shape or 
of I-bars. with ratchet notches u pon one face in the 
edges of their flanges, the standards being introduced 
at the base into short sockets secu red to the floor, and 
into long sockets attach ed to the ceiling, whereby the 
standards may btl readily adj usted t.o rooms of varying 
heigh ts. Upon t he flanges of each stan dard a bracket 
is held to slide, by means of lugs and a key, so that 
the brackets lIIay be expeditiously and conYeniently 
detached whentlver d esirable, while the brackets are 
locked to the stand ard s at various poi n ts in  t he heigh t 
of the latter by pawls which enter the notches i n  the 
standards. In the u pper edges of  the left  hand 
bracket i s  a recess adapted for the rece ption of one 
end of  a reel shaft, a s pl"ing-controlled lock lever act
i n g  as a brake to prevent the revol ution of the reel 
shaft when not desired. U pon t h e  reel sh aft, bet ween 
the brackets at the righ t hand en d , is a spur wh eel , 
and at each side of t h e  cen ter is an adj ustab l y  mounted 
disk,  w i th pins on their in ner faces. between which 
t.he roll of carpet. etc. , i� held, the pins en tering be 
t ween th e folds. U pon a s pi n d l e  secured to the iu ner 
face of the right hand bracket if) loosely m o u n ted a 
drum contain ing a coi l spring, as shown i n  the small 
vi ew. one end of the spring being attached to the 
spindle, aud the other end to the i nner face of the 

matic valve, wh ich by itself opens and closes as the drum. Upon the o uter edge of t h e  drum al'e teet h 
lamp is l ighted or extinguished.  This lam p dispenses adapted to Ulesh w ith the sp u r  w heel of the reel shaft, 
with the sl iding cylinder ; it has an opening on the and u pon the outer face of the drU ID i s  pi voted a pawl. 
top of the oil chamber, and the oil  is pou red into it ,  Upon the inner face of a rear projection of the right 
the same as i n  an ord i nary l a m p ; thus doing away hand bracket is  formed an arc·shaped projection,  the 
with the inconvenience of having to pull out the concave edge bei ng up ward, an,1 h aving a series of 
cylinder, fill it ,  shut it, replace it, and opell it to let ratchet teeth , with which the pawl of the druUl con
the oil to the burner. The u pper cut shows a suspe n- tai ning the coi led spring contacts. The arrangement 
sion lam p ; it  has an elevated oil  chamber in the shape i s  such that the carpet way be dra wn down ward , and 
of an ornamental vase, capable of  containing from two t h u s  held in locked position as d e�ired by t he opera
to fi ve gallons of oil. These lam ps can be mad e  with tion of pawls, or be drawn fu rther and rel eased, when 

t wo, th ree, or any number of i t will be re wound by the action of the d ru m  spring. 
burners, and are susceptible To g uide the carpet in rewind ing, a guide shaft i s  
of all  the forms of gas chan- jou rnaled u pon arms of t h e  brackets, a n d  provided 
deliers ; t h e  i r i l l u m i natin g with a movable sl!>eve. T wo or more d ev ices may be 
power varies from fifty

. 

to I placed on each set of standards, one abo ve the other, 
two thousan d candle power . . and when it is desi red to unroll  quite a length of ma
O wing to the i m mense pro- terial, the d l"Ulfl may be readily t h ro w n  out of gear 
portions which c e n t l' a I with the reel shaft. 
d raught burners have ob
t ained, this lamp is called 
1I pan to play a great role in 
the system of i l l u m ination. 
Heretofore, bu rners o f  large 
proportion presented an in
surmountable barrier to thei r 
sucoess, by the fact that, con
suming a large quantity of 
oil, the level in the lamp soon 
l o wered, and conseq uently 
the flame would lower also ; 
but in this system, the oil is 

kept constantly near to the burner, and i n  measure 
as it is commmed by the flame it is i mmediate l y  sup
planted by a fresh supply. By t h is means the burner, 
no watter how large, wil l give al ways a bri l l ia.nt light ; 
but by far the most important advantage which this 
system offers is its safety. I n  most lamps. when the 
level of the oil is lo wered, the U1etal or glass itself 
becomes a con d uctol' of heat, which by its action tran s
forms the oi l  into gas, and i f  there be n o  lUeans of 
escape, when it  has acc u m u lated in  sufficie n t  quantity, 
i t  will break the vessel . and an explosion will fol low.  
The small  supply t u be used i n  t h is system prevent.s 
this from occurring. For further particulars, address 
t he patentee, Father Vi ncen t di Marzo, Lo n isville,  Ky_ 

.. . . . .. 
AN IMPROVED CARPET EXHIBITOR. 

A display rack for carpe t� , oi l  cloth, shade cloth . 
etc. , in saiesroollls .  by m eans of which t h e  m aterial 

tRAVER'S CARPET EXHIBITOR, 

-------- � •• +.� .. ------------
Sleam.hlp Speed al Half Po wer. 

It has freq uently been stated that a p rominent ad
vantage of twin scre w steamers if; th eir security against 
complete disablement in case one of the engines breaks 
down, added to the fact that with one engine the ves
sel can be propelled at about th ree-q uarters of the 
nsual speed. A good i l l ust ration of these statements 
has recently been fumished by the In man steamer 
City of New York, which b roke one of the crank pins 
of the port engine on her last east ward trip, and fin
ished the voyage with h er starboard engine. A com
parison of the dai l y  runs under these circum stances 
with three daily runs of the preceding eastward tri p 
gives the following results : 

Dally rllllB-nautical miles. 
With both With one 

engines. engine. 

1 . . . . . .. . . . . .. . .. . .  474 375 
2 . . . . . . . . . . . . . . . . . . . . . 461 38'� 
3 . . . . . . . . . . . . . . . . . . _ . 417 352 

Hatlo. 

0'791 
0·829 
0'844 

'l'otal and averages . .  1 ,109 1 ,352 0'820 

The- above table further illustrates the enorm uus cost 
wh ich the ocean racers m ust pay to produce thei r fine 
records and the com paratively slight increase in speed 
obtained by doublin� the propel l ing power. 

A LEAK STOPPER FOR VESSELS. 

A device adapted for closing openi ngs below the 
water line in the h ull of  a vessel, and speciall y  fi tted 
for r.losin� such openi ngs made by a shot, is shown i n  
the accompanying il lustration, and has been paten ted 

by Mr. William Wirichester, Fig. 1 sh owing the device 
in section as appl ied on the hull of a vessel ,  and. Fig. 2 
showing it suspended before a break in the \'essel. A 
head. consisting of two circular pieces of rubber or 
other flexible material, is attached to the outer end of 
a threaded shaft to form a spaced npper and lower 
wal l .  between which the outer ends of spaced ribs are 
secured, the free inner ends of the ribs being pivoted 
in a hub on the outer end of the shaft, thf> head thus 
partaking of the form of an u mbrel la with concealed 
ribs. At. the outer end of the shaft is a plate to l imit 
the outward spread of the head, and an eye to receive 
one end of a rope, there being also another eye for a 
rope at the inner end of the shaft., by lIJeans of which 
it is  suspended in horizontal position . A sleeve is held 
to slide loosely upon the shaft, and in this  sleeve are 
longitudinal recesses in which are pivoted the i nner 
ends of stretcher bars, adapted to extend uutward to 
within 8 suitable distance of the h ead, the stretcher bars 
being normally held partially extended by springs in the 

I sleeve. A locknut i s  screwed upon the inner end of the 
shaft, to wh ich also a float is attached by a short rope. 
When the shaft is lowered horizontally over the side 
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of a vessel III proximity to a leak,  the water pa8sing 
th rough the opening d raws the float into the hull, and 
the stretcher arms close upon the shaft sufficiently for 
them to pass in wit.h it t h rough the o pening u n ti l  the 
head is  brought in contact w i t h  the o uter surface of 
the hull,  when the st retcher arms expand and engage 
with the i n ner surface of the hull .  The inner suspen
sion rope being then d isengaged the lock nut is 
screwed forward from the i uside OL the vessel again st 
the sleeve, d rawing the h ead tightly against the out
side of the hull  arouud t h e  opening. 

WINCHESTER'S LEAK STOPPER FOR VESSELS. 

1!�or further i n formation relative to this in ven tiol l  
address Mr. William Winchester, i n  care of United 
States Navy Pay Office, San Francisco, Cal . 

AN IMPROVED STRAW-BURNING STOVE, 

A stove especially designed to burn straw, stubble. 
or barn refuse. in which there are no pipes l iable to 
easily clog with soot, and the free escape of t he ash es 
is provided for, is  represented i n  the accom panying 
illustration, and has beeu pat ented b y  M rs. Mar t ha A. 
E. MyerM, of  Al bia, Kan sas. The base plate has a hook
shaped flange to recei ve the marginal l i p  on the upper 
edge of a removable ash pan. w h ich has a front l ip pro
j ecting beyon d the fnel magazi ne, and covered by a 
dam per, by removing which a sh ovel may be used to 
take out the ashes. There are also holes i n  the rear 
wal l of the ash pan to give d l'augh t to the stove from 
bel ow, and th e base plate proj ects rearward from the 
fuel magazine sufficiently to su):' port a hot water heater 
next the magazine, the heater being readily attached 
or removed. The main corner standards are bolted to 
the base plate and to the plate above the fuel  maga
zine. The base plate h as an u p ward l y  exten ding flange 
to hold the fuel magazine in  position aft!>!" it has been 
pushed to place between the front standards. a vertical
ly movable ring above the magazine bei ng adj ustable to 
make a tigh t joint therewith and con fine the products 
of com bustion, except as they are allowed to escape 
through passages provided by the dam pers. Two mag
azines are supplied with each stove, to allow one to be 
filled with straw or other l ight fuel while the other 

MYERS' STRAW-BURNING STOVE. 

magazine is in use in the stove, the m agazine being 
m ade pri ncipally of sheet metal, and having at the cen
ter of i ts bottom a draught opening operated by a stem 
or handle extending through the front wall of the wag
azine, with other dam pers in its side walls. The oven 
above is narrower than the stove body, and h as an 
arched top, providing a hot air chamber around the 
sides and top of the oven, such chamber h av i ng com
m u nication with the fuel m agazi ne through openi ngs 
controlled b y  dam pers, and h a v i n g  a.n outlet to any 
suitable chimney flue or to the atmosphere. 
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THE SITE FOR THE WORLD'S FAIR IN NEW YORK. visitors, who are expected not only to pay the expense transportation for people and merchandise is consid-
The view we give to-day of the Hudson River front of the exhibition, but whose very presence is necessary ered. 

of the noble site selected by the New York World's to insure its  success, there is nowhere else on the con- The president of the New York Central Railroad es
Fair committee affords a good representation of tinent any place where it is likely such crowds could timates that, taking the present site as a center, and 
the al most id eal beauty of the location and some of and would assemble and be so comfortably taken care within a radius of 200 m iles, and including the sec
the obvious ad vantages it possesses. The river here is of as at the site selected. tions whence people may come in the m orning and be 
from sixty to seventy feet deep, close up to the sbore, At the Paris exposition the largest attendance at any back at n ight, there are 8,000, 000 people.  There is not 
and n earl y a mile wide. The unsurpassed waterway one time was on the closing day, when 400, 000 people in all the country such another popu lous dist rict. 
it affords to the i nterior of the E m pire State led De visited the great show, but 200, 000 visitors in a single Accessibility must be an im portant factor in the 
'Vitt  Clinton to the bui lding of the Erie Canal, where- day was a frequent occurrence. At the PhiLtdelphia selection of a fail' site,  and transportation facilities 

by the agricultural productions of the West werA first exhibition of 1 876 the largest attendance on any one another. The enormous ad vantage of New York in 
brought practically within reach of the markets of the occasion was on " Pennsylvania day," when 186, 000 visi- the first particular has already been shown. As to t h e 
world. The plateau to the right h as an average ele- tors passed the turnsti les. But the groun d s  selected second we wi l l  now inquire. The same authority says : 
vat i oll of about 100 feet, and, according to the plans for the fail' in New York even surpass those on which " The transportation problem is the one on which reste 
of t h e  site comm ittee, some 250 of the ,,93 acres to bA the great exposition was held in Paris for accessibility more than any otber tbe suCCess of an ex position. It 
incl uded in the area devoted to tNe exposition are upou by large cro wds of people. The convenience of access has been the experience of Paris an d of other great 
t h is plateau, the front of which u pon the river is de- by the river front, as shown in our view, will be at fairs that, at the close of the day, the visitors want to 
fined by the magnificent Riverside Dri ve, than which once recogn ized, but every New Yorker will  as qu ickly get away all at once. Th ere is a gala day, for instance, 
there is probably no more picturesque avenue in t h e  remember the signs exhibited in all t h e  elevated rail- and when the fair closes for the day there are 200,000 
world, so n eal' to the heart of a great city, although way trains, stating that they carry 500, 000 passengers a tired, h ungry, cross people, many with infants cli ng
yet bIlt slightly built upon. Anywhere here one can- day. The fact is that they now carry considerably ing to them , and all wanting to get to their h omes. 
not hel p but feel h imself i n  i m mediate personal touch m ore than this every day, in trains which go through How are you to distribute these 200,000 ? An ordinary 
with l ife at one of the world's centers, for he is,  i n  fact, the fair site itself or close to it. T hen there are the steam surface railway, in connect ion with other ap
almost in the m idst of it, and can at the same time en- trunk lines of railroad on either side-the main track pliances, would be doing very well if it had a train of 
joy views and scenery which wil l  eq ual the most lovely of t he old H u dson River road at the water's edge, and ten cars every five minutes and carried sixty persons in 
reach eli of the Rhine. In truth, it is tlte elevation of the four· track partially sunk road way to the Grand each car. B u t  that would m ake only 7,00(\ an hour. 
the surface and tbe rare beauty of this portion of the Cen tral Dppot forming the eastern boundary, with rail- A cable  road would be doing very well if, with its 
city that has so exalted its pecun iary value as thus far way con nections to every point in the United States, other business, it carried 6, 000 people an hour. A sur
to preserve it from the march of building i m provement, and with convenient po i nts for t urnouts and stations face road would not do so well.  Cabs and carriages 
and made it possi ble to locate the great fair u pon the sufficient to accom modate any possible number of pas - are wholly beyond reach. So that 25, 000 an hour, I 
choicest portion of Manhattan Island.  sengers. In addition to these faci l ities, to speak of the venture to say, on any calculation is  t h e  largest num -

In addition to tbis splendid plateau, more than 100 horse cars, and t h e  many thousands which they now bel' of persons that can be d istrib uted , and it wou l d 
acres of land to the north and east of Central Park are carry d aily past the fair site, is but to suggest again the take eigh t  hours to distribute the w hole 200, 000. '1'he 
incl uded in the proposed site, all entirely level, and of llI ain fact of all, that there are more than one million next l� ay after that ex perience the fair would close. " 
t h e  grade of the city streets, the w h ole s pace it is th us residents within easy walking distance of the gro uuds, Such an enormous assemblage as this, which he inti
far intended to occupy amounting to 393 acres. The and quite three millions within a distance the walking mates would utterly baffle t he best effor ts of the trans· 
total area of the Champ de Mars, in which the late of which could not be counted a hardship. portation managers of  any other American city and 
Paris exposition was held, is only 325 acres, and of this '1'here are n o  inconsiderabl e  natural diffic ulties, but choke every line of travel, could be h andled from the 
area only 125 acres were occupied by the b uildings of there are also wonderful possibilities, i n  the site itself New York site, owing to its wonderful accessibility and 
the exposition. But the site is b y  no means limited to selected by the Ne w  York world's fair committee. It its multiplicity of means of transit, even more expedi
the 393 acres it is n o w  definitely intended to occupy, is in every way worthy of the greatest exhi bition the tiously than tbey were handled at tbe Ohamp de 
for  it is easy to see, on looking at  a map of the la,nds, world has yet seen, is so situated that it  wil l  probabl y Mars. 
that considerably more migh t  be taken without much command a larger attendance than would be possible It is intereflting in this connection to h ave the test i 
additional cost, the plans of the com mittee thus far  an ywhere else, and it will need to be a very good exbi- mony of the transportation m anagers given in !"ecent 
covering only the lands m ost readily available, for bition of art and ind ustry which will not look poorl y interviews as to what their respective roads are capa
which consents have been mainly obtained, and on in comparison with what nature itself offers in this ble of. Mr. E. B. Thomas, second vice-president of the 
which there are now b ut few and inexpensive struc- most favored location. New York, Lake Erie and Western, says : " We are al-
hues. • • • • .. ways equal to the work of moving our proporti<lJ. of 

The bill  which the New York State legislature is The Great Fair-the Transportation Facilities oC extra travel with prom ptn ess and safety. T h e  Ede i s  
asked t o  pass, a n d  to whicb there is  no l i kelihood o f  New York. now taking 260 passen ger trains a day in and out of 
serious opposition, places the world's fair in New York Having looked at the proposed site for t h e  fair, let Jersey City. I presume the wh ole of North River fer-
City, for the first time, on a sol id financial basis,  and us turn now to inquire as to the possible attendance ries will  put  on an extra service for a com mon disch arge 
one which needs only the appropriate national legis- a fair thus situated would attract., the facilities for d i recLly +'0 the fair grounds in the vicinity of llOth 
lation to render it m orally certain that the project will  housing t hose coming from a distance, and the rail- Street. We can handle one hundred thollsand now, 
be creditably carried out, short as is the time for pre- road capacity for co m fortably handling large masses and over. " 
paration.  The city is to issue its bonds for ten mil l ion of people. S. M. Williams, comptroller of the Ceni,ral Rail road 
dollars for fair purposes and for the completion of the The record of the Paris ex position shows the attend- of New Jersey, says that " a very consid erabl e  propor
Metropolitan and National H istory museum s, wh ich ance to have been 30,000, 000, of w h ich only 3, 000, 000 tion of the visitors to t h e  fair would seek temporary 
wi l l  be most i mportant adj uncts, thus maldng, wi t h  were strangers. '1'h us, 27, 000, 0( 0 persons, or eight- lodging and hotel accommodation ill New York. So 
the fi ve m illion d ollars already subscribed , a sum of n inths of the whole, came from Paris and its e nvirons. hotel men and tradesmen will reap the main harvest. 
fifteen million dollars practically at once available. From t h is it is evident that such an enterprise m ust At the same ti me there w i l l  be a large addition to the 
Prompt work is  ind ispensable, but, with ample means look for its mai n  reliance to its vicinage, that is t.o say, daily traffic of leading rail way lines. T hese passengers 
at hand, great things can be done by the right Ill ell in to the d istrict lying within con venient reach . will  ask, expect, and receive from the New Jersey Cen
a sh ort t ime, and there is no reason to dou bt even t his At least 300,000 people live within walking di stance tral reduced rates on the excursion basis. As for 
amount of money would be d OUbled were it necessary of it. and there are about 1 , 400, 000 others who can their water tran sportation, my present idea is that we 
for the attainment of the highest success . The bill reach the grounds for a 5 cent fare, . and in n ot over shall issue on our tickets coupons good for river serv
which the legislature is asked to pass also provides for thirty minutes from the remotest part of the city. ice on some one of the established up and down river 
tbe temporary closing of streets as may be deemed ex- B rooklyn, with a pop ulation of nearl y 1,000, 000, i s  close lines that are sure to spring into existence as a necessity 
ped ient, for  the dh-ersion to other routes of rail way at hand.  Its people have o nly to cross t.he bridge and of the exposition held on Manhattan Island. 
lines at presen t running th rough the proposed grounds, take the elevated road ; cost, 8 cents ;  time, 30 to 40 " There will  be several of these steamboat lines besides 
for bridging streets or aven ues as may be needed , and minutes. All Lon g Island trai ns run to Long Islan d h undreds of little ind ependent (lraft t hat will operate 
for especial mean s of so connecting our t wo great City. From this point the grounds are distant 25 to keep prices down. Few have any idea as to how 
museu ms with the fai r that they w i ll be a part of the m inutes ; fare, 8 cents.  Jersey City, Hoboken , and the this fair wil l  develop and i.ll ustrate our river faci l ities. 
whole. towns l yiug adjacent thereto are with in from 15  to 25 I am inclined to think these larger river steamboat lines 

To have the fair in N e w  York, however, it is n eces- minutes ; fare, 3 or 5 cents. New E ngland people can w i ll accom lllodate tbe increased traffic of the New 
sary the government should indorse the p roject, al- be lan ded at the grounds b y  the New York, New Haven, Jersey Cen tral, the Pen n syl vania, the Erie, the Dela
though New York asks no financial aid from Wash - and H artford or N e w  York City and North ern Rai l ·  ware. Lacka wanna and Western , and the West Shore 
ington. To obtain the desired participation of exh i · road. From New York S t ate th e West and North west better t h an any changes in th eir several present ferry 
bitors from other n ations, the fair IlI Ust have an i n ter- and Canada can be brought direct to the grounds by systems."  
n ational character, such as can be given to it only by steamboats from u p river an d from the ri vers and The superintendent of the Delaware, Lackawann a  
an act of Congress . O t.her cities have come forward, coasts of many adjacent States by the New York Cen- a n d  Western Railroad COlli pany says : " We will be 
by their represe n t ati ves, aski ng Congress to designate tral, a spur r u n ning from the Park Avenue viaduct. So, ready to accomm odate all the traffic that will present 
other localities than Ne w  York for the fair,  but it is  no too, with those coming i n  by the Baltimore and Ohio, i tself. We moved 28, 000 passen gers Centennial d ay, 
disparagement to the clai ms of an y  of them to point Erie, Delaware, Lackawann a  and Western, New J er- and w i ll be equal to any em ergen cy of the future. " 
out the unequaled advantages afforded by New York . sey Central, New Y ork, Susq uehanna and Western, H. W. Max well, of the Long Island Railroad, says : 
City for its financial success, and its val ue as a pro- West Shore, an<l Ontario and Western railroads. Pas- .. The site as selected w i ll be very convenient for Long 
motel' of our export and man ufacturing trade, in con- sengers have onl y to cross the ferry from the New Island ,  a.n d lIlany thousands of dsitors may be depend

nection with the incomparable location which has been Jersey shore. It will appear from this, of all  the great ed upon to com e  to the fair w i t.h their fam ilies fre
selected as its site. As Mr. Depew said before the roads running into New York City, not one but could q uentl y . We have a very heavy t rai n service to ac
Senate committee, the exh i bi tion must be so comp re- land its passengers upon th e fai r grou nds wi thout any com modate this cl ass of travel. We are al ways ready 
hensive as to fitly present all that we have and all  that increase of fare. With in a 100 miles radius  of the to in crease our facilities when requ i red. The Lon g 
we can do, and so broad ly national and hospitable as metropolis  is an enormous population ; a recent esti- Island systelll . w i t h  its two ferries and Pine Street an
to invite and secure t h e  attendance of every other mate made by one fami liar with this district goes to nex, is already p repared to transport immense n u m 
nation ; i t  mUdt i mpress upon the world the fact t h a t  p r o v e  that. bet ween 50, 000 a n d  60, 000 excurEion ists p e r  I bel'S con veu i ently either way. "  
we can supply t h e  articles H eeded for i t s  necessi ties an d diem might be expected from this source alone. As to accom modations for visitors, it was pointed out 
its l uxuries, as well and as artistically made, and as At the Pari s exposit ion by far the largest business at last week's hearing before the senate committee that 
cheaply sold, as they can be purchased anywhere else . .  was done between 3 P. M .  and midnight. I n  this while an i n flux of 100,000 strangers uncomfortab l y  

T h e  attendance of  a large nUIll bel' o f  foreigners, and country even a greater part of t h e  popul ation i s  occu- crowded the largest city outside o f  New York tb at bas 
thei r free participation as exhibitors, as w e l l  as exalll- pied d u ring busi ness hours, and because o f  the conven- set up a claim for the fair, quite a million strangers 
iners of the products of American industries, i s  to the ience o f  the site and t.he excellen t railroad service, this were am p l y  accomm odated in the metropolis during 
last d egree desirable, and i t  will  not be contended that i m por tant class could visit the Fair after business the Washin gton Inaugura.l Centennial last April, their  
any other pl ace affords the advantages of Ne w York in h ours.  Throughout the land th ere is no site for a fai r presence being scarcely noticed among the crowds that 
this respect As for the home attendance, the daily that Can be cowpared with this, when conVi-Uiellce of are a norma.l characteristic of its celebratiQQ/i. 
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At Coney Island, Rockaway, Long Beach, Long draw about It a radius of equal dia.meter aud ex- exhibit can be offered right at the gatewa.y of the com
Branch, and the h u n d reds of resorts within an hour's tent to a line drawn from a point on Lake Michigan merce of this country. And it will be offered to him 
ride of t h e  metropol is, a m i l l io n  strangers m ight rea- aronnd th e boun daries of C h i cago, and you have a who visits the country, not as Ne w  York's exh i bit, not 
di ly find comfort able  q u arters amid the refreshi n g  larger population than there is  in the city of Chicago. as a source of grat ification to our pride, but as an in
breezes of sea aud so u n d  and river, and in whatever You cross the river by ferry, and ye u have on the stance of what this vast country which lies behind us 
direction they Ill ay be sojourning, find ready and direct island of Manhattan the city of New York,  with 600,000 has done in building up the commercial metropolis  of 
transit  to the site of the great fair. more people than there are in Chicago. You cross the country. It is for these reasons that we ask this 

From the foregoing it is  o b vious that New York is to Long Island by the Brooklyn Bridge. and a circle exposition, not as a claim of the city, but as a 8 u bmis
the most favorable, i n d eed, the only practicable, site again thrown out, coveri ng the sam e territory on I.ong sion on the part of the city of such facts as the com
for a world's fair. First, because possessin g s uperior Island as is included i n  the boundaries of Chicago, has mittee should have in mind in deciding a questi o n  of 
faci l i ties for the comfortable housing and carriage of more population than there is in Chicago. such vast importance to the people of this coun try, 
m u ltit udes, and again because it is the only location So that, w ithin what might properly be called the and of such vast importance to the people of the whole 
where such an enterprise could be rendered truly inter- city of New York, there are three Chicagos and a half. civilized world . • . •  

national ; the record of all the world's fairs of mod- Then, i f  you take Central Park as a center, and within We show beyond all that the broad avenues ou 
ern times showing not a single instance where success a radius of 200 m i les, incl u d i ng the distance where peo- which are the magnificent row s  of buil dings devoted to 
was achieved outside of a metropolis. pIe can come i n  the morn ing and go back at n ight, commerce and industry ; beyond that the splendid 

.. I • I � there are 8, 000,000 of people. The lunch basket and temples devoted to worship ; beyond that the palaces 
'.I'he Great Fair-Addresses bef"ore the Senate dinner pail brigl.',de, who are the real sup porters of a that l ine the residential quarters of our cities, i n  which 

()olDlDittee. fair, and can get there for a minimum of five cents and opul ence and wealth are housed ; beyon d  that the 
On the 1 1 th of January the first hearing before the a maxim u m  of $2, to the n umber of not less than wharves crowded with vessels from all cities of the 

senate com m ittee took place in Washington , on which 8, 000,000, are tribu tary to the New York exh i bition. world and where the flags of every nation rise and 
occasion the representatives from C h ica�o, St. Louis, That of itself makes i t  a phenom enal success, and can fall with every breeze ; beyond that the banks with 
and New York were present and made able addresses, be met by no similar fact from any other place on the their accu m ulated treasure in their vaults ; beyond 
in wh ich the respective  merits of the three citi es were American continent. every type an d sign of wealth, we have that liberty 
eloquently set forth. The deputation from New York New York i s  situated, fortu nately fol' such a purpose, which forms and opens u p  the sole avenue to wealth 
consisted of a large nu mber o(lead ing citizens headed on an island-a narrow islan d. From the lair grou nds which mankind can afford to keep open. That city 
by Mayor Grant. Add ress(,s on behalf of this city to the river on either sid e i s  a wal k of fifteen minutes, rises on the borders of the sea that Columbus con
were madt. by Mr. Chauncey M. Depew, Mr. Bourke or a ride of ten m i n u tes i n  an electric car that is to be quered, and no exposition can carry out this great 
Cockran, Mr. Warner M i l ler, and others. 

'
We m ake a provided. And then , along the water front, there is a event in a place not in sight of that ocean over which 

brief abstract from Mr. Depew's address : m ile on either side of docks and piers where the largest he won his victory, as well as in the presence of the 
.. No fai r  has ever been s uccessful u n less held in the ships can come u p  and transfer their products coming land which he opened up to civilization, and which 

me(,ro pol i s  of the nation which authorized the exhi bi- from abroad, and where visitors will fi n d  steamboats has been the cradle of l i berty." 
tion. When freed from sectional am bitions or j ealou- that will  take them up the H u dson River, or over to Chicago was most ably advocated by Mayor Cregier, 
sies at home, we view with impartial eye t he situation State n Island, or to Long Island, or down the East Mr. T. B. Bryan, and Mr. E. T. Jeffrey. 
abroad . 

' 
Ri ver ; wh ere ferryboats wil l  carry them to Jersey City, He filed a sworn certifi cate of the treasurer of the 

We all  adm i t  th at exh ibitions held for Great B ritain an d there deliver them to the network of railroads cen- guarantee fun d that it amounted to $5, 000, 000 of  
at Liverpool o r  Manchester, for  Fran ce at Lyons or tering i n  Jersey C ity, and distribute them al l  over the bona fide su bscri ptions. To show the possi ble si tes for 
Marseil l es, for I taly at Florence or Naples, for Ger- U nited States. So that by the river on either side, i n  the fail' and the facilities for transportation, Mr. Jeffrey 
many at Dresden or Lei pzig, woul d be fai lures : w h i l e  such close propin q uity to the center of popu lation. by displayed the large map, on which h e  poin ted out t h e  
it has b � e n  demonstrated from past experience t h a t  t h e  methods of travel already pro vided a n d  those which fi v e  parks-Jackson, Washington, H u mbold t ,  Garfi e l d  
exhi  bi t ions  h e l d  a t  the metropolis of any cou n try, l i ke will  be provided, these 200, 000 people !lan b e  distri lmted a n d  Douglas-containing o ver two thousand acres, in 
London o r  Paris, are su ccessful i n  attra cti n g  all that more rapi.dly than they were distributed from the addition to the lake front park. any one of which 
there is of the country in which the city is located , as Champ de Mars. would accom modate the exposition buildin gs. The 
well as all the w -'rld beside.  Nbw, beyond all other things in the world, it is lake front would permit the d isplay of a marine ex-

I saw two )'ears ago an attempted universal exhibi- money that m akes a fair a success ; it is the lack of hibit which could include a reprod uction of Col u m bus' 
tion at Li verpool, a n d ,  while excel lent in e very way, it money that makes it a fail u re. A fair cannot go on sq uad ron of 400 years ago, a great Object lesson. The 
attracted l ittle atten tion even in Grea t B ritai n ; whi le  credit. It is too diffuse. It is not like a corporation rail road transportation of the city is unequaled by that 
t wo 10001 exhibitions held with i n  the past three years th at can sell its assets when it  has no assets (laughter), of any city of the w orld, comprising as it does the ter
in London, o n e  cal led " The H ealtheries " and the that can sell its bonds, because every body u nder- minals of twen ty-four railroads, with their network of 
other cal led • .  T h e  I talian , "  were alm ost equal to the stan ds what it is. connecti ng and belt tracks. On this point Mr. Jeffrey 
French fair of last s u m mer in attendance, in value and In New York we have $5, 000,000 of subscriptions. said he spoke from personal kno wledge and observa-
variety of exhibits, and in results. The subscri ptions are on a contract binding on the tion. 

N o one will dispute that New York is the metropolis estates of the subscribers, and enforceable. The COll- He then gave the committee figures showing the 
of th i s  continent. Its popula.tion, its resou rces, the tract has been looked over by the most careful finan - marvelous growth of Chicago in e very development of 
repres ,'ntative character of  its business, the fact that ciers of the city of New York, and the solvency of the business. Mr. Jerr" ey stated that an est i m at� he had 
th ree-fourths of the i m ports of the country come into s ubscribers tested. Those who were not completely made showed that the rai l and water l ines of Chicago, 
its harbor, all make it such. sol ven t (to the extent of several hundreds) have been as they now exist, but with increased equipment, could 

Th ere is not a cotton or woolen mill,  a furnace, wiped off, and there is still a bona fide and collectible handle 162, 095 passengers per hour-an unequaled 
forge, or factory, a mine at work or projected i n  the astlessment of about $5, 800, 000. showing, as far as rail facilities are concerned. 
United States, which d oes not have its principal office The cowmittee on' l egislation have unan imously _ ' . ,  _ 
in the city of New York. The conventions of all the adopted a bill asking the legislature to auth orize the A. Novel lU:ode of" Ware are. 

trades, w h i ch are ann u ally held for mutual benefit, city of New York to expend $10,000,000 in buildings A New Jersey i n ventor thinks he has hit upon a 
take place in New York, and are all closed w ith an an- and grounds. There is no doubt about this authoriza- method of establ ishing peace perm anently upon th e 
n ual banq Uet, which I i nvariably attend. tion. earth by means of electricity. He d oes not propose t o  A panic in New York i s  the paralysis o f  the country. I t  has been alleged against New York that she bas remodel human nature, b u t  expects t o  make warfare 
Prosperity in New York means im mense freight u pon n o  local pride. That is true. London h as n o  l ocal so deadly that i t  will  be sheer m adness for one nation 
the rail ways and enormous prod uction from farm and pri de. Paris has n o  local pride. Immense aggrega- to attack another. According to his  plan, warfare 
factory and mine. New York sim p l y  records as the tiona of people from different parts of the coun try, and would result in  the su bstantial extermination of al l 
barometer the con ditions of trade and production all largely representative of different sections. do n ot have who ventured to engage in it. The inventor descri belil 
over the country. local pride. But the peopl e of Ne w  York do know his idea thus : " In a word, m y  scheme is to produce 

To make a fair successful, a population immediatel y (with their large views) what the exhibition should be ; artificial lightning. Thus far the experiments have 
in contact is absolutely necessary. The French fair and we are here to urge the selection of New York, /' been conflned within n arrow limits, but with the use 
had its 80,000, 000 of viRitors, and its 200,000 a day, be- not be�ause we are New Yorkers. �u t because we want of a small dynamo attached to m y  in vent.ion a sl ight 
cause it was in the midst of a great resident population, the faI r to be a phenomenal natIOnal s uccess. (Ap- shock can b� prod uced, effect ive enough to kil l  the 
which ,  for a few cents, and with the least loss o f  time, plause.) Washington is unequaled i n  i ts avenues, in its flies in a 20 X 20 room. I clai m, w i th the use of power
could repeatedl y  visit the exhibition. St. Louis and public b u i l dings, and we ad m it it .  St. Louis has age, ful d ynamos, under my plan, a flash of l ightning can 
Chicago present the most fallacious of arguments in she has also an u nequaled position in the great valley be directed against. an army a mile or more away and 
their famous " circles of population." of the Mississippi, and we admit w hat she is and what without injury to the party operating the gun,  scat-

A circle about St. Louis, of 500 mi les to the Gulf  of she pro m i ses to be. Ch i cago is the most phenomenal tering death and con sternation among the troops. 
Mexico and the Atlant i c  Ocean, way h ave 27,000, 000. development of u rban progress that the world has With powerful dynamos thousands of soldiers can be A similar circle about Chicago, to the North Pole and ever seen. an d we ad m i t  it. Not only in all that con- kil led at a flash, and a n umber of flashes are enough to 
the Paci ffc Ocean, may have 25, 000, 000. A similar circle stitutes a great central and commercial metropoli8, b ut destroy an arm y. It can be used at any time excep t  on 
abou t New York may have 22, 000,000. also in the arts, and in culture, she has, in her forty rain y  or dam p days. If the effect of giving this dis-

A s i m i lar circle about Washington may have years, gone forward w ith unequaled and immeasura- covery would be, as I hope, to put an end to war, I 
20, 000, 000, an d w i thout m uch difficulty we shall have ble  strides. All  t h i s  we admit, and s t i l l  we claim that shou ld feel repaid, b u t  I dread to th i n k  of electricity 
for the purposes of this fair, with i n  these circles, three New York is  the great center, Ne w  York is the great being used in war under my plan. The conseq uences 
or four h u n d red m i l l ions of  people, and yet not include metropolis, New York i s  the great representative city would be enormous. It means n othing less than ex
over one·half  of the presen t  located popUlation of the of Am erica. New York has no sectionalism, New York term ination to the opposin g:army. Before going any 
United S tates. has no jealousies. further with it, i would ask your opinion as to the 

A s imilar circle drawn with Peekskill as a center·-a If the government should to-day appropriate to every effect upon war of at. lnstrument such as I have hinted 
village upon the H udson where I was born-takes in fam i ly in the U nited States the money which would at. Would it retard or facilitate war 2"- Weste1'n Elec
the H udson River and the Mohawk valleys, with their carry them to one place, with the distinct under:;,tand- trician. 
oonti nuous vi l l ages and

, 
cities and u nequaled scenery, i n g  that they could select no other, the vote, with a - , . ,  � 

incl udes Boston and Philadel phia, and presents a com - u n animity unequaled in the expression of desire, from AdverUsen' Dlrl'elory. 
pact po p U lation which in wealth, in abi l ity to travel, Maine to the Gulf, from the Atlantic to the Pacifie, I J. Walter Thomson, 88 Park Row, New York, h as j ust 
in  appreciation of exhibitions and d eterminat ion to amon g farmers, ranchmen, min emen, merchants, arti- issued an attractive manual for advertisers. It  is  illus
v i s i t  them, is u neq ualed a n y w here in the country. sans, professional men, journalists, artists, would be, trated with full page photo-engravings of t h e  fi rst page 

B u t  then Peekskill is deficient in hotel accom moda- ' Take me to New York.' " of the principal trade journals and other publicatioBs, 
tions  and in in tern a I l i n es of travel necessary to carry Mr. W. Bourke Cockran said : . .  The greatest exhibit  devoted to special subj ects, incl u d i n g  agricultural, 
vast m asses to a fai r g ro u n d  and tG take t.hem COUl- that we can offer are' two m illion s  of h u man beings medical, m i n i ng, lumber, etc. T h e  elect rical papers 
fort-ably away. The s uccess of an exhibition is i n  j leavi ng their homes in the morn ing and retu rning to I occupy a n u mber of pages, and the SCIENTIFIC AMERI
pop n l at io n s  i n  con tact w i th t he fai l.. them at nhrht after days of labor wh ich res u l t  in an . CAN publ ication s are not om i tted.  The volume com. 

THe II- PQt�t centrally loca.ted a.t Jeraer City. auQ increase o{the wealth of the cOlllluunity.  AUQ that I prilles 260 �a"esl aod is useful to advertiaen. 
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The Worl d on Wheel •• 
In every sense of the word we are living in an age 

of locomotion. A very large proportion of the people 
are on wheels the greatest part of their time, and travel 
to an extent undreamed of by those who lived but a 
generation ago. If, at any given hour of the day or 
night, on any day in the year, every train of cars, 
every surface car in our cities, and every vessel on the 
oceans, lakes, and rivers i n  the world could be stopped 
and a census taken of the people on board, and if to 
th is  n u m ber were added those who were waiting at 
depots or docks to get on board, there would be fou n d  
enough people to populate a nation. This is truly a 
remarka ble state of things ; and it means the inter
course, t he i ntermi ll gliut; of the members of the human 
fam i l y  to an extent that has probabl y  never been con
tem plated by a n y one who has written the history of 
our race. Who, then, can possibly estimate the effects 

Jtitttfifi t "tutri cau. 
are llIa l l Y  u l l ' L' !" facturies for the prod uction of the 
various part.� auli req u isites, such as w heels, axles, 
springs, g't'ar,;, bod i e�, bolts, varnish, etc. A large pro
portion of I h ese parts is required for n e w  work ill fac· 
tories, while a large proportion is also required for the 
repair shops, to keep pace with the ceasel ess req uire· 
ments of wear and tear. 

To obtain sowe idea of the magnitude of these asso
ciated industries, we way state t l.at in this country 
alone there are many large wheel factories, sOUle of 
w hich produce from 50,000 to 80, 000 sets of wheels every 
year ; while among the l i st  o f  large axle factories, one, 
at l"ast, advertises an a n n ual output of 400,000 sets, 
while many others prod uce from 75,000 to  120,000 set s 
per year. The spri ng Ulakers alld those engaged i n  
kindred lines of  trade are, of cou rse, keppiu g  pace 
with the wheel and axle m a kers. Notw ithstanding its 
present magnitude, this enormous industry. has grown 

I JANUARY 18, 1890• 
PROGRESS OF ELECTRIC LIGHTING IN LONDON. 

The electric machinery of the newly completed es
tablish ment of the London Supply Company, Dept
ford Central Stat ion, con tains probably the largest 
dynamo machines e ver constructed. They are of the 
Ferranti  type, aud sOlile idea of their enormous ·dimen
sions wi l l  !Je gained when we say the dynamos are 42 
feet in diameter at the arlllature-nearly as large as 
two ord i n ary four· story d well ing houses. 

O u r  i l lustrations and particulars are from the En
gineer. In the foreground of Fi/r. 1 is seen the forty
grooved pulley of one of the great dynamos mounted 
011 its bearings, the pedestals of which are attached to 
the large bed plates, w h ich at the left hand end sup
port the big field magnet frames. The pulley shown is 
provided at one end with a big flange, in which are a 
n u I II ber of holes tapped for the receipt of the stems of 
the armature coils. These coils are of copper tape, or 

Fig. 1.-LONDON ELECTRIC SUPPLY CO.-THE FORTY-GROOVED PULLEY OF ONE OF THE GREAT DYNAMOS. 

which this state of things is destined to produce upon 
the future cond i tion of mankind ? It is certainly one 
of the most poten t i al factors in the formative forces 
now at work i n  mapping out the future relationships 
of humanity. Its effects cannot be transitory nor 
local, but will  certain l y  be permanent, widespread, 
universal. 

One effect, however, of d i rect and personal interest 
to the readers of this  journal is that this spirit and 
habit of travel has, in its tu rn, created a demand for 
an immense number of vehicles for personal use. The 
past thirty or forty years, at the most, have 8hown a 
productio n  of these vehicles in numbers which are un
pllecedented, and which would have seemed siru pl y 
fabulous to those who lived a half century ago. A 
1ar�e number of carriage factories are at this moment 
in operation, some of which annually produce from 
20,000 to 30,000 new vehicles ; and besides these large 
establishments, innumerable smaller factories and 
shops are to be founJ th roughout our cities and viI 
lsltes.  I n  addition to these immense workshops for 
tarni." out complete vltbicles of all descriptions, there 

up mainly in the past twenty-five or thirt y  years, and 
seems to be increasing and still increasing. It  goes 
without saying that the growth of 1'0 vast an ind ustry 
has called into act.ion, or rather developed the place 
for, an immense artay of skil led artisan s of a very high 
order of ability, and has, also, to a remarkable degree, 
incited the inventive genius, and caused the prod uc
tion of an endless list of devices for the i m proveruent 
of vehicles and all their various parts. The vehicle of 
to-day, whether a pleasure carriage or a heavy truck 
for business purposes in our great cities. i s  in striking 
contrast with those in use but a few decades ago. 
Some of the most decided i m p rovements i n  the art of 
carriage making have been devel oped within the past 
five or ten years, and some of these indeed are but j ust 
beginning to meet with that recognition which their 
value demands.-The HUb. 

. . . , .  
DANDRUFF. -The application of ch l oral hyd rate in 

sol ut.ion of five grains to the ounce of water, is said to 
clear the head of dandruff and prevent falling of the 
hair from the latter cause. 

rat.her flat. copper strip ,  bui l t  up on a cen tral support 
of brass, flat brass rods separated by an asbestos and 
sul ph u r  mixture. 'fhese coi ls are screwed rad ial l y  into 
the flange of the big d rum , and are su rrounded by 
the double ring of fi eld m agnets, which cover the 
whole of that end of the pul ley  which h as no grooves. 

Fig. 2 shows the dynalllos completed . Fig. 3 shows 
the arrangement of a pai r of the dynamos and d riv ing 
engines. Fig. 4 represents the exterior of t.he bu i lding 
in which these gigantic machines with their enormous 
engi nes and boilers are h oused. 

l'he company began practicall y  through Sir Coutts 
Lindsay undertaking, i n November, 1 884, to l i g h t  the 
Grosvenor gallery wit h electrici ty.  He received offers 
frol ll neighbors to supply them with the ligh t , and the 
work was made llI uch larger than was original l y  in
tended. The demand kept on increasing till ,  in Octo
ber, 1887, it WIH; found necessnry to move. The pro
mot.ers extended th  .. ir cOlllpany and adopted the n ame 
of " '  The London . "  

T h e  construction of t h e  great works a t  Deptford, 
with their po werful machinery, was begun in April, 
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JANUARY 1 8, 1 890.] j'citutifi t !mtritan. 
1888. Tbe ch airman of the com pany says : " We have princi ple is absol utely safe. A man can tOllch the naked 
been at it n i ght and day ever sin�e. Now we have a copper with impunity, as it is already ' to earth. ' 
very large engine h ouse erected, and have engi nes and There is the same protection against danger from the 
dynamos at w ork of 3, 000 horse pow�r.  T wo other d y  connecting' wires. 'I'he primary current i s  sent up at 
llaUlOS and engine� are i n course of construction, of a tension of 10, 000 volts. That pressure has n ever been 

4 1  

'J'he Florida S h i p  Canal . 

'f he State of F l orida suggest s  to Congress that the 
St. John's River and its tri b utaries form a great navi

gable wate rway of the State on the eastern side of the 
pen i nsula from the south to the north , and with its 

Fig. 2. -THE GREAT FERRANTI DYNAMO. Fig. a.-ENGINES AND DYNAMOS. 

5,000 horse power each. The boiler power we h 'we put  
down i s  14, 000 horse po wer. We fo und,  when we i n 
q u ired a s  t o  t h e  construction of th ese d yn amos , that 

there were n o  tools big en ough to d eal with them, ex
cept a fe w i n  arsenals and pri vate works. We tried 
Krupp, i n -Germany, an d the C reusot works, in France , 
and neither of them would contract to deliver under 
three year�_ A s  i t  d i d  not su it  our p u rpose to wait s o  
long', we put u p  m achinery ourselves, and we shall  b" 
able to com pl ete these dynamos i n  a year. T h e y  are 
of un preceden ted size. 

. .  The lathe req u i red to turn the mai n shaft i s  of  th e 
same dimensions as that used for turning the 1 00 tOIl 
gun at ·Woolwich . The shafts are 36 inches in  diameter, 
and in the rough weighed 
70 tons. They were the 
largest castings of steel 
ever m ade in Scotland. 
T h e  d y n am os are 42 feet in 

d iamete r at the armature. 
As to their l i gh t i n g po wer, 
th e d yn am os worki ng' now 
at De ptford wiII su p ply 
25, 000 l igh ts , and th e two 
bei n g  constructed w ill  rise 
to 100, 000 each _ These new 
ones are devised so that, as 
the deman d arisl's, we can 
put another engi ne u pon 
each dynamo of 5, 000 horse 
power, so t hat eac h  w i l l  be 
up to 10, 000 horse power. 
mak i n g  thel ll 200, 000 l i ghts 

each nom i nal l y .  We are 
a I s o  m an u fact u ri n g  t h e 
mai llS  ou rsel ves , aurl four 
mach i n es are t u r n i ll g  t h em 
out in 20 foot l e n gth s. This 

is  all  th at we req u i re for 
100, 000 l i g h t s. T h e  l a rgest 
of o u r  lli ai n s wi l l  be 2� 
inch es O V l' r' al l ,  a r J (i t he 
smal lest 1 )4  i n �h e� , T h e r'e 
is n o  ca b l e , b u t  a t u be of 
coppe r, huving a q u arter 
of an inch section al area, 
t h roug'h w h ich t,h e  cu rrent 
is sen t out, This has a 
cover of insulat i ng mate

rial , and a second copper 

t u  be is corn pressed rou n d  
that for the return cur

rent. Another th in  layer 
of insul ating lIIaterial is 
used , and over all is placed 
an iron tube, also made 
tight for protecti on agai nst 
pickaxes i n th e  street . 

approached before in electrical work. We brin� u p  
o u r  mai ns to d istributing stations , where the tell s ion 
is  red u ced from 10,000 to 2, 400 volts. 'I'hen i t  is s e n t  
through the streets underground,  and at each hou se i t  
i s  again red uced b y  means of transformers to a work

ing pressu re of 100 volts. By arrange illent with t h e  
rai l way com pany the  current is brough t u p  frO l 1l o u r  
generating sta t i o n  at Deptford along the Southeast ern 
l i ne_ We have ru n n i ng po wers i n t o  Cannon Street 
stati on ,  over Lu dgate Rai l way brid�e, and ove r  C har 

ing C ross bridge . Two mai ns are laid alon gside the 
l ine,  The ad vantage of th is is  that we h ave got a 
pri vate way, in addition to the ri ght of way through 
the p u blic streets under our order, which we intend in 

cOll t i ll U O U S  chains of lakes form a vast body of f resh 
wat e r. a n d  wh e n i t s  area i �  i ncreased by th is  s h i p  canal , 

a nd the l akes i n  t h e  i n teri o r of the State thereby con 
n ected , th ese i n l r m d  watel's w i l l  afford to the U n ited 

States Il aval stat ions  in fresh water of u n exalll pled ad
vall tage, exten t, and convenience, not only for its  own 
shi ps and vebsels, b ut for all s h i ps and vessels eng-aged 

i ll CO lll lllerce. 
T h e  S tate of Flol' ida COlli m e n d s  to Cong-ress th is  

great enterpri se of a sh i p can al across i ts terri tory, that 
A l lIerican shi ps and Am eri can p l'od ucts lIlay safe ly pass 
to and fro ll1 every portion o f  o u r  g reat co u nt ry wi th
out leavi n g- ou r coast l in e  0 1'  sai l i ll g  in foreign waters, 
and to th at end the State of F l ori da asks from the 

Con gress of  the United 
S tates that , w i t h i n  its con 
st i t uti on al powers, it  will 
deepen and i m prove the  
en tran ce t o  t h e  S t,. John 's 

Ri ver from the ocean, a n d  
i t s  nav i gab le wat ers frolll 
its lU o u t h to the poi n t of 
i n t ersect ion w i t h  this pro
posed s h i p  canal ; and that 
it wil l  dee pen and other
w i se ! Ill prove the h arbors 
and e n t rance ways th ereto 
frollJ t h e  At lan t ic Ocean 

an d G u l f of Mexi co, and 
that i ll all  w a y s  alld IlI pans 
deellleo j ust  and exped i en t 
i t  wi l l  favor and encou r

age the const r u c t ion of t h i s  
s h i p  canal across th e State 
of Florida from the ocean 
to the G u l f. 

" With this m ai n we re
q u i re no box or brickwork 
in the streets, as it  i s  put 

naked i nto the earth . The 
Fig. 4.-THE LONDON ELECTRIC SUPPLY CORPORATION'S WORKS AT DEPTFORD. 

CARE NECESSARY FOR 
PIPE LINES -The oi l pipe 
l i n e  w h ich was rece ll t l y  

(lon structed froll. CYg'net, 
Wood Coun ty, Oh i o, to 
C leveland , is o n e  of the 
best in t h e  country, yet i t  
i s n ecPss3ry t o  watch i t  
v i gi l a n t l y  to prevent an y 
leak s. T r R c k  wa l ke rs pass 
over "very lIJ i l e  of t h e  l i n e  
e a c h  d ay, abou t 15  m i les 
bei ll g' a �s i gn ed to I.' a c h 
lU an . E ,-pry w a l k er is a 
telegra ph operator a nd i s  
su p p l i ed w i t h  a pocket i n 
strll lllen t.  S h ould h e  dis
cover a Ipak in the l i ne, he 

i lll m e d i a t e l y  t e l  e g' ra p h s  
t he d i v i s i o n  � lI pe ri n ten d ·  
ent. A t  �t at ed i n ten al;; 
al ong the tplegra ph l i n es 
w i res run rl o w n  t h e  po l es 
into locked boxes, t h e  key 

of which is carried by t h e  
outer tube i s  wrough t  iron a quarter of an i nch th ick.  
and is sufficiently flexible to ben d  at right angles w ith
out breaking, while strong enough to resiet any weight 
that m ay go over it wi thout damage. T h ere wil l  be a 
j oi n t, for ' se rv i ce ' at each t wenty feet, so that every 
11ou"e can have the light if  required. A main on this 

d u e  course to lIJake u se of. We have also r U llni l lg' 
po w ers ove r the D i strict U n del'ground for t h ese m ain s . 
Even t u ally we shall h ave p i ght or ten station s to 
d ist ri h u te t h e  l ig h t  from , an d at the presen t  we have 
praetical l y  six, inclu d i ng the G ros venor . frullI which 
t h e  Ulachine l'y w i l l  be removed later on ." 

w a l ker. O pening the box, he attaches his i nstru ment 
and wires a report to headquarters. 

.. f e  . ..  
A :;MA LL box fi l l ed w i t h  lillie and placed o n  a shelf i n  

the pan try or closest w i l l  absorb dam p n ess and keep 
the ai r i ll the closet dry aud sweet, 
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A N  IMPROVED FRUIT DRIER. 

A fruit drier especially designed for use in the dry
i n g  of smal l  amounts of fruit over an ordinary kitchen 
stove is shown in the accompanying i l lustration, and 
has been patented by Mr. Frank H. Gil bert, of U nion 
Ridge, Washington. The drier is  made in the form of 
a rectangUlar frame having a downwardly extending 
lIletallic shield, the lower edges of the front and back 
walls of which are cut away to provide for the entrance 
of a current of air. At each corner of the frame are 
posts, the upper ends of the posts being connected by 
another frame braced by diagon al wires. The posts are 
also attached by transverse end strips, and the top and 
bottolll frames h ave flanges serving to support three 
vertical racks on each side, each rack being formed with 
a n u mber of supporting shoulders. The racks are pre
ferabl y  made of sheet metal bent to give sufficient 
rigidity to stepped sections of the rack by a corrugated 
back, the racks being h e l d  in yielding contact with 
the top and bottom flanges by springs secured to the 
middle transverse end strip. The racks form the sides 
of the drier, and the fronts of the drawers its front, an d 
the top frallle is centrall y  apert ured at its ends, j ust 
above the central racks, to facilitate the raising uf 
these racks. To the bottom frame are pivotally cou
nected t wo bell crank levers, the short arms of which 
ride i n  apertures formed neal' the lower ends of the 
central racks, the levers being connected by a rod 
having a stem extending through an aperture in the 
front of the drier neal' its base. In order that the 
racks may be held against accidental displacement, 
swinging stops are attach ed to the top and bottolll end 
strips. these stops allowing the side rack� to yield as 
the drawers are raised with the central racks, and 
resllming their normal position when the cen t ral racks 
are lowered. The bottoms of the d rawers are made 
with wire cloth screens, on which the f ru i t  rests, the  
ends of the drawers fitting against the  i nner st.epped 
walls of the racks. As the fru i t  in the upper drawer 
becomes dry, the drawer may be removed and the 
other drawers moved upward one step by d rawing out 
the stem extending through the front of the d rier near 

GILBERT'S FRUIT DRIER. 

J citutific 1mtricau. 
manufactured in his own country, the French mer· 
chaut may, and often does, pay cash or its equivalent 
within thirty days of receipt of goods ; but as to send
ing money across the Atlantic to pay in ad vance for an 
article which is to be at best an experiment, all this is 
quite out of hi!> line, and the incipient negotiation falls 
to the ground. 

- I . . .. 
AN IMPROVED SUSPENDER BELT. 

The accompanying illustration represents a suspen
der belt designed to be especially useful for firemen, po

licemen, and m ili
tary men, as well 
as for lawn tennis 
and baseball play
ers, etc. It has 
been patented by 
Mr. George Van 
Duzer, of the Am
erican Institute, 
Clinton Hall, As
tor Place, N e w  
York City, and 
patents therefor 

VAN DUZER'S SUSPENDER BELT. have a 1 s 0 been 
taken out i n  Eng

land, France, Germany, and Canada. The main portion 
o r  band lIlay be of leather, or thin metal, or of any woven 
fabric, the ends being provided with any approved 
form of buckle or l ink or clasp fastening device. To 
the o uter face of the belt a series of button clasps are 
attached, adapted to engage buttons secu red on the 
i u nel' face of the waistband of the garment, whereby 
the latter wi l l  be securely supported w i thout showing 
buttOl.S  at the outside, and also allowing the garment 
to be quickly loosened 01' readjusted. The clasp plate 
is  preferably m ade with marginal holes in its corners, 
to facil itate attachment to the belt, and in its central 
portion is a length wise slot ada p ted to receive the 
shank of a tronsers or garment b utton. The plate also 
has a short transverse slot or n otch opening down
ward i n to the longitudinal slot, providing for a more 
easy engagement of the button with the clasp, a l atch 
sleeve bei ng fitted to slide on one side of the clasp 
plat e  and covel' this notch. thus secure ly  latching or 
lock i n g  the button in the clasp. The belt band m ay, 
if desired, be whol ly  concealed within the garment 
waistband, or be made to show a narrow strip or gir
dle slightly above it, as may seem preferabl e  with silk 
or colored belts WOI'Il with fan�y costu mes, etc . 

. . . . .. 
AN ELECTRIC STENOGRAPHIC PEN. 

The accompanying i l I mtration represents a pen for 
steno�raph y, in whillh the record is made through the 
med i u m  of an electric current controlled by the feet 
and hands of the operator. 'rhis is an in vention pat
en ted by MI'. Augustus S.  Cooper, of Santa Barbara, 
Cal .  To one pole of a bat.tery is con nected a metall ic  
plate. upon which is  placed the prepared paper for re
ceiving the record, and to the opposite pole is connected 
a cond uctor from which extend ten branches, there be
inl; placed in each of these branches, except No. 1,  an 

its base, tbe bell crank levers then operatin g  to raise open circuit key, and all of tbe branches being con
the central one of the three racks on each side, and nected with an electric pen adapted to be held on the 
thus carry up the trays, the racks moving back against record plate. The keys of five of the branches are ar
the tension of the side springs. By this construction rallged to be oonveniently touched by the thu mb and 
also the progress made i n  the drying of the frui t  held fingers of the left han d ;  the key of one branch is 
in any particular drawer may be readily o bserved arranged to be operated by the palm of the hand, while 
without disturbing the other drawers. the key of another branch is isolated, b u t  con veniently 

• ' . .  • near the other keys, so that it lIlay be touched as oeca-
A Hint Manufacturers Sho uld RegaI'd. sion requires. The keys of two of the branches are ar-

The U nited States consul at Marseilles f urnishes, in ranl;ed to be touched by the feet, while No. 1 is in con
a recent  report, the fol lowing information as to the stant com munication with the generator, so that when
ways of trading adopted by some American firms. The.

' 
ever the pen touches the paper a mark is made, 

American manufacturer sends to a consulate abroad a whether a record is being formed or not. The pen is 
catalogue, a package of circulars (all in English, of formed with a series of ten cond uctors, insulated frolIl 
course), and a l ithographed letter stating that he has each other and arranged in a handle of con venient size. 
decided to open a foreign t rade, and ask ing that the The conductors are rendered in terchangeable by divid
ci rculars be distributed among fi rllls ill the consul's dis- ing them and connecting the divided ends by th umb
trict who might l ikel y be i nterested in his machine or 
prod uct. In many cases the article offered is practically 
new i n  the foreig n  market, designed to su pply a popu
lar want which has hitherto been scarcel y felt outside 
the United States. The cons ul, however, distributes 
the circulars, translates and explai ns  them, and per
suades one or more fi rms in h i s  district to write for 
further information, particularl y in respect to terms. 
Not infreq uently the repl y is  something like th is : 

. .  DEAR SIR : Yours of the 15th at hand and contents , 
noted. Our terms are fi ve per cent from list f. o. b' l 
cash, or three days' sight on B. L. Yours truly, U. S. 
& Co. " 

The foreign merchant-a Frenchman, let us say-sits 
down with his lexicon to translate this sententious re
sponse, and if  he succeeds, which he frequently does 
not, he feels that in some way his inq uiry has given of
fense, and this brusque, laconic reply  must have been 
Illeant as a rebuke. The letter says j ust what the 
American means, but to a person trained in the elabo
rate and courteous phraseology of French commerce, 
such economy of words is chill ing.  But, most import
ant of al l ,  he finds t he  proposed tenus quite out of the 

�uestion. :irQI' A, I1JtMd�rd article of popular utility COOPIR'S ILlCtll,lC STINOGRAPHIC 1'IN. 
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screws. It is designed that different combinationl'l of 
these branchE'S will represent the letters of the alpha
bet, and hy the opening and closing of the keys, suit
ably arranged in combination with a convenient finger 
board, and by movinl; the pen over the prepared paper 
in different forms, the prefixes, suffixes, and roots of 
the langnage will be made, word signs being supplied 
in the same manner. 

Si nking of the N o rtbern Coast or France. 

This has recently been proved by measurements. 
Since 1884 the " genic " corps of engineers have been 
engaged in effecting level measurements ove)' the whole 
country, and i t  has been shown that the coun try sinks 
from the south toward the north. Thus between Mar
seilles and Lil le- a distance of 540 miles-the sinking 
amounts to 10 inches annually. If  this movement con
tinues, the northern part of France may in a few cen
turies become submerged. It  Illay here be m entioned 
that off the coast of St. Malo, in fine weather, fossilized 
trunks of trees may be seen at the b ottom of the sea, 
indicating that these parts were once above water.
Resew·ck. 

• I • • • 
THE SHERMAN "KING" VAPORIZER. 

T h e  necessity for aerial disinfection is recognized by 
all sanitarians. To carry out such treatment properly 
and provide a simple apparatus adapted for use in the 
household and wherever r equired has been a difficult 
problem ; but it has been successful l y  sol ved in the 
vaporizer which we here illustrate. 

The device consists of an iron vessel provided with a 
tightly fitting lid that can be held down with a screw, 
inclosing a porous cup. A small  aperture closed by a. 
screw valve is arra nged on the side of the case about 
half way up from the base. A volati le d isinfecting 
fluid is  used to saturate the porous cup. '1'he latter 
can absorb about one-half its bulk of fluid. 

The Jiq uid that has been selected is a coal tar pro
duct characterized by the presence of phenol and cre
sol. This is of wide reputation as a disinfectant. To 
cause it to be delivered in suitable quantities. the top 
and side apertures are both slightly opened. A cur· 
rent of air at once begins to issue from the apparatus, 

THE SHERMAN " KING " VAPORIZER. 

carryin g  with it the volatile disinfectants. The quan
tity of disinfecting air delivered can be regulated by 
opening 01' closing the lid and valve. 

The apparatus may be placed in any desired place. 
It is neat in appearance, if upset can do no harm, and 
it is practically indestructible. 

In short, it supplies a means for delivering con
stantly volatile disinfect.ants, and at the same tim e for 
regulatin g  the supply as desired. A single saturation 
of the porous cup lasts for three months. It  is inex
pensive, and in maintenance requires only nominal at
tention. I t  is a most useful article, and should be 
abundantly placed in every building in the land. 

For further particulars the reader is referred to the 
manufacturers, Sherman " King " Vaporizer Company, 
Chicopee Falls, Mass. 

.. I e ,  .. 
Wbo Can Best be Spared 'l 

Young men, this is the first question your employers 
ask themselves when business becomes slack, and when 
it is thought n ecessary to economize in the matter of 
salaries. " \Vho can best be spared ?" The barnacles, 
the shirks, thtl makeshifts, some body's proteges, some
body's nephews, and eEpecially some body's good-for
nothing. Young men, please remember that these are 
not the ones who are called for when responsi ble posi
tions are to be filled. Would you like to gauge your 
own future for a position of prominence ? Would you 
like to know the p robabi lities of your gettin g  such a 
position ? Inquire w ithin ! What are you doing to 
make yourself valuable in the position you now oc
cupy ? If  you are doing with your might what your 
hands fi n d  to do, the chances are ten to one that you 
soon become so valuable in that position that you can
not be spared from it ; and then, singular to relate, 
will be the very time when you will be sought out for 
promotion for a better place.-Tke Medical Record. 

_ 4  . . .. 
AN alloy that ex pands in cooling and is suitable for 

repairing cracks I II cast tron is made with nine partlJ 
of liad1 two Q! lI,utilllony, a.nc;l QU@ Qf bi�lUutb. 
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AN IMPROVED FENCE WIRE STRETCHER. 

A device whereby fence wires Illay be conveniently 
stret ched beyond the posts. and stapled or otherwise 
attached while stretched, without hinderance, is 
i llustrated here with , and has been patented by Mr. 
Zadoc V. Long, of Peoria, Neb. A draw rod is  held to 
slide freely in Ii sleeve adapted for attachment to the 
fence post by a length of chain. At one end of the 
d raw rod is a guide clamp, and upon the same side of 
the rod one or more pressure clam ps are attached, each 
pressure clamp consisting of a plate attached longi-

LONG'S FENCE WIRE STRETCHER. 

tudinally to the rod, and having a vertical extension 
at one side in alignment with Ii flange of t.he guide 
clamps, this vertical extension having a threaded aper
t.ure for a th umb screw, the inner surface of the t.h u m b  
screw being corrugated a n d  adapted for contact with 
the contiguous face of the vertical extension, whereby 
a strong hold may be ob tained u pon the wire. There 
is also a pivoted pressure clamp on the side of the 
sleeve opposite to that on which it is  attached to the 
post. The draw rod. before bei ng introduced into the 
sleeve, is pas�ed through two j aws, one jaw extending 
beyond the farthE'r side of the d rawhead to a lin k  con
nect,ion with a lever fulcrum ed on the under face of the 
sleeve, while the other j a w  is carried horizontally out
ward on the opposite side of the drawhead to be con
nected by a shorter l i nk with the same lever, the two 
jaws being thus pivotall y  connected wi th the lever, one 
at each side of the fulcruUJ, and the j aws being normally 
held in engagement with the draw rod by springs at· 
tached to the links and bearing against one edge of the 
jaws . The wire having been secured to the draw rod , 
the lever is worked alternately from left to right, 
whereby the jaws propel the rod past the post, and 
gradual l y  tighten or stretch it, when a staple lllay be 
d riven into the post and the wire made fast thereto or 
secured in any other suitable manner. Before fasten
ing the wire the pivoted pressnre clamp on the outside 
of the sleeve may be brought to face in the direction 
of the other pressure clamps and the wire secured 
therein, whereupon the thulllb screws of the fixed pres· 
sure clamps may be released from contact with the 
wire. 

cJtltufifi t �mttjtau. 43 
Haze. here-namely, tha.t due to smoke, palpable dust, and 

Professor F. A. R. Russell, in Nature, says : Unlike the products of volcanoes. It may, however, be very 
fog, haze commonly occurs in this country when the widely spread and very dense. In 1783 Europe was for 
lower air is in a state of unusual dryness. It is not months covered by the dust ejected by an Icelandic 
only a frequent accompaniment of a spell of fine dry volcano, and the Atlantic for 900 miles west of the 
weather, but may be, when in combination with cer- north west coast of Africa is every year subject to a 
tain other conditions, a sign of its approach. Night haze composed of fine particles of sand from the Great 
or morning fogs, and in winter persistent fogs, often Desert. 
signify a calm and settled condition of the air and the - • • •  • 
prevalence of fair weather. Heavy dews, especially in THE NEW ASTIGMATIC LENS FOR OPTICAL 
the autumn, likewise portend fine weather, b ut usually INSTRUMENTS. 

of shorter duration. Fogs appear usu- Our engraving shows the new astigmatic eyepiece as 
ally in one of two conditions-either adapted for use upon optical instruments, such as 
the air is nearly saturated up to a con-

'
opera and field glasses. It consists of an astigmatic 

siderable height or else i� unusally dry, lens pivoted to the frame of the ordinary eyepiece. 
except in a stratum immediately above When the astigmatic lens is 1Iot needed, the button 
the ground. In the first case, rad ia- is  depressed, which t hrows out the lens into the posi
tion or condensation from some cause tion shown in Fig. 2. 
produces, by a slight lowering of tem- The notion once prevalent that the human eye is a 
perature, a large preci pitation of va- perfect optical instrument has been long ago exploded ; 
por ; and in the second case, radiation and the dema,nds of our modern life, with all its com· 
from the earth's surface being exces plicated activities, constantly render the defects of this 
sive, owing to the diathermancy of the i m portant organ more manifest. Of these defects, per
dry atmosphere: the strat u m  next the haps no single one is attended with more evil results 
ground rapidly reaches its de w point, than the refractive error known as astigmatism. Prob
fog is formed, and this fog continues ably few persons outside of those professionall y  inter

to radiate to the clear sky and further ! ested in defects of vision understand what astigm atism 

to reduce tem perature. Haze, on the 1 is. It m ay be briefly said to consist in the absence of 

other hand, appears often in weather a single, common focal point for the rays that come 

distinguished by unusual dryness, on in different planes. Most frequently the cornea is at 

the s urface as well as at a considerable fault, being m ore strongl y curved in one meridian than 

altitude above the ground.  The air in others, the meridians of greatest and of least curva

remains for many days uniforml y  dry, ture being at right angles to each other. 

the nights being nearl y dewles�, and But if the nature of astigmatism is not generally 

the sky often free from clouds. The . comprehended, its effects are obvious enough. Not 

chief difference to be observed, then, 
' 
only does it more or less seriously impair the vision. 

is this, that fog req n ires saturation where i t  occurs, but i t  is a frequent cause of asthenopia, headache, and 

while haze seems to be favored rather by a dry atmo- other forms of nervous trouble. It has been assigned 

sphere. as a cause of chorea, paralysis, and even of reflex dis-
T wo principal factors go to the production of ordi- turbances i n  the digesti ve apparatus. It may well be 

nary haze : the first a rather large amount of vapor be- dou bted , therefore, whether any contrivance has ever 
tween the earth an d a great altitude, say 60,000 feet ; 

, 
been devised of more practical benefit than the cylin

and the second, a m ixture of two heterogeneous Illasses drical glass wh ich corrects this affection. 
of air. I Of conrse astigmatic persons do not experience the 

It would hard ly be reasonable to exclude electricity· sallie benefit as others in the use of opera glasses, tele
as a possible agent in the otherwise nct whol l y  ac- scopes, etc" even if they wear the spectacles which cor
coun t able phenom ena of mist and cl oud . It m ay be rect th e astigm atism . For this reason the recently 
that the d ust particles of two currents of air d iffering patented device known as the Korn blum-Painter astig
in electric q uality or quantity llIay be attracted to matic eyepiece will  be very highly appreciated. 
each other, or that the mixture of currents of differ- Messrs . Tiffany & Co. , of Union Square, after giving 
ent temperature may in some way set 
up molecular aggregations. 

Whatever the cause. we should bear 
in mind the small quan t i ty of non
transparent matter req u i red to pro
duce the dimming effect of haze. If 
the eye can observe the color produced 
in a d rop of water by the fifty-mil
lionth of a gramme of fuch!'ine, possi
bly a weight of water or d ust not much 
greater would suffice for visi bility i n  a 
colu m n  of air 1 . 000 feet long. The 

ASTIGMATIC EYEPIECE FOR OPERA GLASSES. 

atmosphere is at all t imes charged wfth dust parti cles 
to a degree wh ich it  is difficult to realize. The purest 
air tested by Mr. Aitken previous to his measurements 
on the top of Ben Nevis contained about 34,000 dust 
particles to the cubic inch--this was on the Ayrsh i re 
coast. In every cubic foot there would be 35, 232,000 
particles, aud,  i n  a horizontal .col umn of 1,000 feet, 

the invention a m ost careful test, have secured the 'lole 
righ t for the sale and manufacture in New York. The 
invention is applicable to opera and field glasses. 

• I e  • 
The Wel�ht or a C ubic Inch of Water. 

AN IMPROVED PIPE WRENCH. 35,232,000,000 particles. It is manifest that a cO lldensa-

A cubic inch of disti lled water, which forms the basis 
of our present imperial weights and measures, says In· 
dustl'ies, was defined by act of Parliament in the reign 
of George IV to weigh 252.458 grains. Redetermina
tions of this  ratio have since been m ade, proving that 
the experiments then cond ucted were not absol ute, 
but that the weight of a cubic inch of water at the 
temperature of maxi m um density is equal to 252. 286 
standard grains. This alteration m ust necessarily 

The accompanying i l l ustration represents a wrench t ion upon a small proportion of these, or an agglomera
invented by Mr. Richard J. Robbins ,  adapted to turn tion of a small proportion i nto larger groups, or a 
a pipe in either direction, without being able to crush momentary adhesion by electric attraction, would 
the pipe, the wrench being designed to grip to 1-32 of suffice to produce optical effects. 
an in�h,  taking the shortest nipple from any boiler, and I The evidence concerning the appearance of haze by 
enahling a person to work JO very close quarters. irregular transmission of light due to unequally heated 
When the wrench is applied, the jaws 
are brought i n  contact with opposite 
sides of the pipe by sliding the auxili
ary lever backward on the main lever, 
the auxiliary lever being held with its 
free end away from the main lever, 
and when both jaws are in contact 
with the pipe the auxiliary lever is  
turned toward the main lever, its  cam 
or spud forming the fulcrum on which 
it turns. The movement produced in 
the movable jaw by sliding the auxili
ary lever is com parat ively large, but 
the movement of the jaw effected by 
turning the auxiliary level' i s quite 
small,  and comparatively powerful, so 
that a firm grip is  obtained without 
danger of crushing the pipe. The pipe 
may be turned in either d irection when 
the grip is not released, but when the 
pipe is to be turned in  one particular 

THE GRAHAM VISE WRENCH. 

direction, the g-ri p of the jaws is released during the 
I 

currents of transparent air seems to be quite insum
backward stroke of the wreneh, the wrench being cient, and however great the beat Qaar the surface of 
readily adjustable and adapting itself to widely vary- t.he ground , say i n  the desert , with consequent distor
ing sizes of pipe. All communications in reference to tion of i m a ges, it does not , as a rule, bring about the 
this device should be addressed to the Graham Vise haze so com mon in tem perate cli mates . 
Wrench, No. {)03 ConnectiClit Street, Buffalo, N. Y. Haze of lion a,bnofwal kind !leed barely be mentioned 

affect the gallon and bushel and other 
derived measures, and we understand 
that the authorities at the Standards 
office have proposed to the president 
of the Board of T rade that steps shall 
forthwith be taken for readj usting 
the national measures. We hope that 
when the matter comes before the 
House the question of permanently 
al teri n g  our English measures to those 
of the metric system,  which have now 
been introd uced i uto use in most coun
tries, will be discussed, and that the 
correction of this error wil l  have some 
effect in sim p l i fying our present com
plex system of weights and measu res. 

---. ... ... ---
THE charred condition of the wood-

en coverings of the steam pipes re
cently exhumed by the New York 
Steam Power Company, in making 

way for the subways. after remaining for several years 
undisturbed, shows that even with such unfavorable 
surroundings all to moisture, etc. , s team pipes are 
capable of actually burning wood. The question has 
often been discuSlled , but the evidence furnished in the 
ca,se cited is very conclusive. 
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RECENTLY PATENTED IlfVENTIONS, 

Eopneerlng. 

VALVE GEAR. ·- Georg A. Franke, 
llllhihausen, PruRsia, Germany. This is a valve gear 
for steam engines, pumps, etc., in which there is no 
steam pressure upon the back of the slide valves, So 
that

' 
they may be considered to be balanced, and the 

k1 bTicant may be supplied direct to the slide valve face, 
snd the steam-tight valve chest covers, stuffiug boxes, 
glands, and valve rods necessary in ordinary valve 
!!ear. may be dispensed with. 

CONDENSER. -Colcord Upton, Salem, 
Muss. This i s  a componnd condenser more particularly 
<l�signed for steam motors used for street car propu l .  
sion, t h e  invention provldipl!: a simple and effective 
comtrnction includillg various novel features and com
binations of parts. 

Rail way A.ppllance •• 

PASSENGER RECORDER -Addison C. 
Stone, Chicago, Ill. Combined with a paper.carrying 
roller and a clock mechanism connected to its shaft is 
a second shaft geared to the first one and carrying a 
spring', with means for winding it, and connections 
with each seat of the car and with a dial, whereby a 
record will  be made of those entering and leaving the 
eeats of a car. 

CO UPLING FOR CAR HEATERS . - E r w i n 
s. Graver, Philadelphia, Pa. This is an improved pipe 
coupler for connectmg the heating pipes of a train, the 
couplers being automatic in their action upon the 
backiug of the cars together, and when there is any 
strain up and down or sidewise a sleeve and spring with 
whCch the coupler is provided are adapted to yield and 
permit the coupler to partake of the swaying motion. 

Mechanical. 

LUBRICATOR. - John A. Hol mes, Salt 
Lake City, Utah Ter. This is a lubricator intended 
more particularly for supplyinl!: oil or other lubricant to 
relal i vely stationary bearings, snch as pillow blocks 
and hangers of line shafting, etc" the invention pro
viding a simple device by which any desired uniform 
feed may be maintained without waste. 

BELT LACING NEEDLE. - H a r v e y 
Bosworth, Plattsburg, N. Y. This needle has an eye in 
its butt end and a reduced shank extending beyond tbe 
eye in the direction of the length of the need le, with an 
enlargement at its extremity, whereby, when t he lace, 
cord or thread has been passed through tbe eye, it wil l  
be s� attached that tbere will  he no danger of its  slip
pinl( from the eye. 

H AT CROWN PRESS. - W i l l  i a III J. 
Walker, Fi.hkill-0I1-the-Hndson, N. Y. 'l'his invenl ion 
embraces a plug for pressing hat crown., consisting of 
a flexible shel l having the form of the crown to be 
moulded, with an inturned flange at its top, the flange 
and the npper portion of the .hell being of greater 
thickness than the rest, with other novel features, 
making an inexpensive and effective press for moulding 
the e'towns of all kinds of hats. 

CASTING FLASK. - WiIlialll S c h u 
macher, Brooklyn, N. Y. This IS a flask for castiug 
ornaments. in which jewels of glass or stoue are set in 
a manner to form a part of the mould race to be ex
posed to the molten metal, to not only impress the face 
of the jewels in the casting, but Impart  a l uster to the 
casting at the pomtB of its contact with tile jewels. 

A.grlcuJtu ral. 

PLUNGE R OPERATING MEANS F O R  
HAY PRES'Es. -WilI iam A. Mayo. Paris, Texas. This 
i n vention cover� an improved horse power designed to 
operate four or less hay presses by the movement of 
one llperating lever, and to be also used for a great 
variety of other purposes, the construction bemg strong 
and simple while the weight and friction are greatly 
rednced, the efficiency and economy of operation of the 
device having been already strongly attested by practi
cal ul'lers. 

CORN Pr,ANTER. - Wil liam Shortlo, 
Springfield, I I I .  This invention covers a machine 
designed for planting corn and for check rowing, auto
matICally·workm!( drop levers being arranged to drop 
the corn at the proper distances apart as the machine is 
drawn along, and tbe invention coveriug various novel 
details and combinations of parts. 

PLOW. - John U. Stephen s, P o i  n t 
Peter, Ga. The point proper of this plow is formed of 
a trIangular plate, the upper porzion of which extends 
laterally to each Side of the shank so as to admit the 
dirt or clay to fal l  back into the fnrrow, the invention 
being in the nature of combiued plow and snbsoil cultl· 
vator attachment., to be n sed on .any ordinary plow 
stock. 

THRESHING MACHINE. - Horace A. 
Wetsel l .  Tracy, Minn. Combined with a slotted table 
in the rear of the carrier is a series of shafts with beater 
arms working m the slots, an endless carrier below the 
beater, and a vibratinl( shoe, in front of which is a fan, 
the machine beinl( designed to quickly and efficiently 
thrash all kinds of grain. 

COTTON H ARVESTER. - G e o  r g e P. 
Saltenberer, Lakeport, Ark. 'l'his inventioll relates to 
that. class of harvesters m which an air hlast is employed 
to force the ripe bol l. of cotton npward mto a receivinl( 
chamber, the inventioB covering various novel features 
of construction and combinations of part •. 

TOBACCO HANGER. -Jordan F. Jones. 
Laurel ,  N. C. This invention is iu that class of tobacco 
hange.rs generally designated .. tobacco sticks, " and 
c.msists of a bar with sharpened teeth attached to its 
opposite .ides on which the tobacco leaves are strung 
and held snspended when the banger i. snpported 
horizontall y  in t.he caring house or on racks in the fleld. 

POTATO DIGGER. -John H. Priestley. 
Mer4af"n, Iowa . This I n ve n t ion coneiRts of ft. frame 
suitably mounted on wheels, carrying an adjnstable 

Jeitutifit ,!mttitau. [JANUARY 1 8, 1 890. 
scoop or digger at its front end, a sifting hopper being 
located WIthin the frame, arms revolving in the hopper, 
a carrier to remove the potatoes to the bagging chamber, 
and an adjustable holder to snpport the bags while 
being filled. 

PLOW. - Robert WebeJ', Sealy, Texas. 
This is a donble mouldboard plow of SImple and dur
able construction and capable of easy manipulation, 
wherein the pomt may be easily removed or replaced 
when necessary, the invention also providing means 
whereby tbe plow beam may be raised or lowered at 
will. 

MI .cellaneo na. 

CHURN DASHER. - Danipl A. Fiske, 
St. Louis, Mo.  The maiu frame of this dasber has a 
central har aod parallel cross pieces, the staff being 
mortised mto the cenler of the bar. the cross pieces 
being each beveled on tbeir upper and under surfaces, 
so that when th� dasher is forced down through the 
cream t.he bars deflect it  outward, there beiug blades 
wbich also operale between tt.e cross bars. 

SHIELD . -Beaulllont B. Buck, United 
States A rmy Wort Douglas, Utah Ter.) This is a 
bullet. proof shield to be made of steel or aluminum 
bronze, or other suitable material, J U  two or more parts 
or seclions. Ilnd shaped to fit the body, or to /ltotect 
only the chest and st.omach i f  desired, when the shield 
may be made in a single piece. 

piece of a halter, whereby the throwing of the head for
ward by the horse will bring pressure to bear npon the 
windpipe and cause the horse to raise his head. 

FERD BAG.-Charles R. Monfort, 212 
St. Nicholas Avenue, New York City. This is  a feed 
bag having also a storage compartment, and means 
whereby the grain or other food in the bag may be 
antomatically fed in greater or less amounts as desired, 
the construction also providing for a circulation of air 
over the food, while the storage compartment may be 
folded in the feeding compartment when the bag is not 
In use. 

HALTER.-John Gleiser, Manilla, Io wa. 
This halter has an improved link with metallic loops 
uniting the throat and jaw pieces through the medium 
of sliding rings, in combination with the straps forming 
such piec�R, the check pieces and the fastener plates, 
the whole making a halter of durable and cheap con· 
struction. 

DI VING ApPARA'fUS. - Oliver Pelkey, 
Duluth, Minn. 'l'his is essentially a metallic body 
armor desil(ned to have snfficient strength to resist ex· 
ternal pressure while at the same time being of sufficient 
Hexibility to permit the requisite movements of the 
diver, the invention covering various novel features of 
construction and a peculiar combination of parts. 

LOCK. - Alfred C. Lawrence, Toronto. 
Ontario, Canada. This is a permutatiou lock designed 
more especially for money drawers at cashiers' desks, 

The charge II»' Insertion under th'UJ head is One lJollar 
a line for each insertion : alJiJut eight words to a lim. 
Adverti8ements must be received at publicarwn office 

as eat'ill as Thursday mornin(J to appem' in newt issue. 

Salesmen can add to their incomes by selling our 
goods on commiS8ioD . .  Commissions to ODe salesman, 
who deVoted only one hour dal l y  to our "oods, av:er8�ed 
twenty-five dollars per month for past three months. 
Our goods have been on the market for twenty-one 
years. are well known, and are first class in every re
spect. Address U Commission/' care ScientifiC Aweri
can, N ew York. 

Wauted -Experienced mechanical draughtsmao. Ad· 
dres8. statin/!( abillty and salary, Balto. Sugar Ref. Co., 
South Baltimore, Md. 

Pate'ltt Development Oompanll, 
59 � ifth A venue, New York. 

Incorp(}rated 1889. Capital, $200,000. 
1.lhis company affords facilities for the manufacture 

and plaCing on tbe market desirable patented and un
patented articles of a nature calculated to come into 
general use. Preference given to light farming imple
ments and useful household utensils. No fees or charges 
of any nature required from the owner of inventions. 
Hours for examination of models or drawings, from 10 to 
2 o 'clock. 

Patent No. 417,450. See page 38. The rigU to manu· 
facture on royalt.y for U. S. offered to reliable parties 
Address inventor. Mr. George Van Duzer. 

etc., to be operated only by authorized persons knowing 
L. the proper order in which the permutation levers or 

North and Hulleck Howe, Patriot, Ind. This holder is parts must be worked to allow tbe withdrawal of the 
preferably formed of .. single piece of wire curved at bol t. 

BARREL H E AD HOLDER. - Alfred Wanted to buy an established machine shop, having 
modern tools and 1i1Ood business. Situated in New York, 
Conn .• or Mass. Address Tools. Scientific American. 

We d€Rire to receive commuuications from those who 
contemplate patenting any new method or material for 
the covering of steam pipes, boBers or other heated sur
faces, and will pay for valuable suggestions, or unpatent
ed formula, if accepted, tending to improve the products 

. of this class, now on the market. Address, B. C. 0., P. 

its lower end to form 8n outer spring head clamp, the 
Bides of which are curved in to bring it.s top closer 
to the Sides, and cnrved at its npper end to form an 
inner retaining clamp, the holder beinl( designed to 
hold the head of a barrel compactly and securely, so 
that it cannot l(et lost. 

SIPHON BUNG. - George C. Peeling, 
Lock Haven, Pa. 'l'his bung has a driving face on top, 
a longitudinal core to one side of which opeus a valved 
air inlet passage, while an adj ustable pipe extends 
through the bore and has a cock at its n pper end, 
adapted to receive a hose for conveying the Jiq uid to 
bottles or other suitable vessels. 

RADIATOR. - Joh n T. Breadner, Port 
Henry, N. Y. This inventIOn relates to hot water 
radiators, and is designed to provide for au increased 
radiating surface WithOllt distnrbing the induction and 
ednction pipes, the iuvention covering various novel 
f�atures of construction aud arrangement of parts. 

HARMONIC KEY BOARD - John M. 
Smith, Leetonia, Pa.  Tbis  is an attachment consisting 
of a set of false keys adapted to rest on top of the 
regular keys of an organ or piano, with longitudinally 
extendmg bars having projections adapted to engage 
the fal.e keys, to permit the performer to play any 
desired chords withont much study or practice. 

PENCIL SHARPENER. - James T. and 
Hubert W. Morgan, Winsted, Conn. This sharpener 
has a conical cutting end having a stop for preventing 
the lead from projecting through the end of tbe 
sharpener, and a spring clasp for holding and guiding 
the pencil, while combined therewith is an eraser which 
also acts as a protector to the point of the sharpener. 

LE'rTER PRESS. - Fran Ii Casto, Cin
cinnati, OhiO. This invention provides It means 
whereby, after the follower has been carried downward 
as far as possible by the manipulation of tbe usual 
hand wheel or lever the follower may then be forced 
still farther downward by means of an extra lever, gear, 
and pinion. 

STORE SERVICE ApPARATUS.-Ed waro 
A. Rorke, Brooklyn, N. Y. This is a store service rail
way having a main track, a series of branch tracks and 
switches, and a series of carriers which are automatically 
switched to their particular station, different carriers 
being sent over the main l ine and on to branch lines by 
the automatic action of the carrIers or different switches. 

FIRE KINDLER. - Anton D. L. Gathe

mann, Baltimore, Md. This kindler consists of a 
porous body with concave sides and a projecting .tem 
or rod at one end with snitable fingers whereby the 
block may be suspended under the grate bar. when 
u sed nnder a high grate, and form a support for the 
block when the latter is tilted on its side nnder a low 
grate. 

COFFEE POT. - James S. Stidhalll, 
Floyd, Texas. Combined \\tth this pot is a bag to con
tain the coffee, and one or more tubes for forminl( jets 
directed against the exterior of the bag, the inventIOn 
beinl( designed to facilitate the quicker and more 
thorough extraction of the aroma of the coffee and 
promote economy in its use. 

GARMENT STAy. -Ed ward K. Warren , 
and Joseph H. Ames, Three Oaks, Mich. ThIS inven
tion covers a dress stay formed of a thin resilient 
blade and an ornamental fabric strip of r.r�ater width 
than the blade. the adjacent faces of the blade and 
strip being glned or cemented together, and the 
margins or selvedges of the strip being free from glue 
or cement. 

H EATING DRUM -George E. Leon ard . 
Furmmgton, Waupaca County, Wis. This is a tubular 
drum to be used as an npper section of a heatinl( stove 
or as a E-ection of a �tove pipe, thereby giving greater 
heat-radiating surfaces and more fully utilizinl( the 
value of the fuel. 

C H U R N  OPERATING MECHANISM. 
Samnel A. Ott, Plover, Iowa. This invention provides 
means for imparting a rotary motion to a churn, and 
regulating 8uch motion, the churn when in motion 
heinl( elevated above tbe floor, and being conveniently 
let down without being detached from t he frame. 

To PREVENT HORSES FROM CRIBBING. 
-Jacques Meyer, Paris, France. This is a device con 
sist.ing of an expansible yoke formed with bearing , aces, 
a strap arranged for connect.ion with the yoke ends, 
and II melln$ fQr connectinl: the strap with the bead 

PHOTOGRAPHIC CAMERA. - H e r  V y 
Laney, Cumberland, Md. This is a camera for instan
taneous pictures, in which the shntter is actnated by a 
spring mechanism with a rotary motion, and is beld in 
check by a stop device, heinl( intended to take a large 
number of instantaneous views withont removing the 
negatives from the camera, the negatives being formed 
on a continuous roll .  
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1. Elegant plate in colors of the residence of C. F. 
Callahan, Esq. , Buffalo, N. Y. Perspective eleva· 
tion, floor plans and details. 

2. Plate in colors illustrating a cottage on Staten 
Island, N. Y. Cost three thousand dollars. 
Floor plans, elevation and sheet of details. 

3. Page engraving of a chimney piece by Hugues 
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6. A dwell ing recently erected at Stamford, Conn., 
at a cost of seven thousand dollars. Plans and 
perspective. 

O. Box 773, New York City. 

Wanted: Mechanical engineer experi enced in desigB.· 
ing and building modern automatic high speed engines 
(plain and compound), one who is capable of taking 
charge of correspondence and actinll as general manager 
of office and shops. Location, Southern Pennsylvania. 
Address H Mechanical EnJ{ineer," care of this paper. 

Machine tools, catalogne No. 47-B ; wood·workinl( 
machinery, catalollue No. 52-A i steam power, catalogue 
No. 48. Larllest lines offered by any firm in this conntry. 
Send for bed-rock prices, stating exactly what you want. 
S. C. Forsaith Mach. Co" Manchester, N. H. 

Best Ice and Refrigeratinl( Machines made by David 
Boyle, Chicago, Ill. 140 machines in satisfactory use. 

Guild & Garrison, Brooklyn, N. Y . •  manufacture 
steam pumps. vacuum pumps. vacuum apparatus. air 
pumps. acid blowers, ftlter press pumps, etc. 

For the latest improved diamond prospecting drills, 
address the M. C. Bullock Mfg. Co., Chicago, Ill. 

Presses & Die • .  Ferracute Mach. Co . ,  Bridgeton, N. J. 

The Holly Manufacturmg Co" of Lockport, N. Y., 
will Sl?'nd their pamphlet, describing water work8 ma
chinery, and containing reports of tests. on application. 

'l't1erk water molors at 12 Cortlandt St., �ew York. 

Screw machines, milling machines, and dril l presses. 
The Garvin Mach. Co., J,aight and Canal Sts., New York. 

Billings' Patent Adjustable Tap and Reamer Wrench
es. Bronze Forgings. BilIin'lg & Spencer Co., Hartford. 
Conn. 

Steam Hammers, Improved Hydraulic Jacks, and Tuhe 
Expander.. R. Dudgeon, 24 Columbia St .. New York. 

Safety Elevators, steam and belt power ; qnick and 
smooth. The D. Frisbie Co .. 112 Liberty St .. New York. 

" How to Keep Boilers Clean . "  Send your address 
8. United States post office and court honse, Lan . for free 00 p. book. Jas. C. Hotchkiss, l20 Llberty St .. N. Y. 

catlter, Pa. 

7. Engraving of a French bay wiudow, constrncted ill 
the style of Henry III. 

9. A handsome residence at Larchmont Manor, 
erected at a cost of seven thousand dollar.. A. 
Sar!(ent, architect, New York. Perspective view 
and floor plans. 

10. A cottage recently erected at West New Rochelle, 
N. Y., at a cost of three thonsand eil(ht handred 
dollars. G. O. Han rs, architect, New Rochelle, 
N. Y. Floor plans and perspective. 

11. A residence at Grand Rapids, Mich. Cost com
plete, six thousand dollars. Plans and per· 
spective. 

12. An attractive dwelling at New Dorp, Staten Island, 
N. Y., erected at a cost of $5,000. Plans and 
perspective. 

13. Engraving of the Corbin building, corner John 
Street and Broadway, New Yor/t city. bnilt on a 
plot of ground 20 feet by 162 feet. 

14. A dwelling at Chester Hill, .Mt. Vernon, N. Y. 
Cost complete $5.800. Perspective elevation and 
floor plans. Architect H. S. Rapelye, of Mt. Ver
nO ll , N. Y. 

15. A very attractive dwelling at Lndlow, N. Y., re

cently completed at a cost of $4,773 complete. 
Architect Benj. Silliman, Yonkers, N. Y. Plans 
and perspective elevation. 

16. Miscellaneous Contents : The hornbeam.-'l'he 
Peerless Brick Co. -The American Institnte of 
Architects.-The Henderson heaters.-Regenera
tive gas lighting, i I Iustrated .-Filtering and puri· 
fying water, ill ustrated.-Foot power mortising 
and tenoninl(, iIIustrated.-Architectural sheet 
metal work, with two iIInstrations.-The Manhat
tan dumbwaiter.-Hot water heating.-Aeademy 
of Architecture and Bnilding. 

Magic Lanterns and Stereopticons of all prices. 
Views llIustrating every subject for public exhibitions, 
etc. rr A profitable business for a man with small capi

tal. Also lanterns for home amusement. 180 page cata
logue Jre.,. McAllister, OptiCian, 49 Nassan St., N. Y. 

For best hoisting engine. J. S. Mundy, Newark, N. J. 

For the original Bogardus Universal Eccentric Mill, 
�"oot and Power Presses. Drills, 'Shears, etc . •  addreS8 J. 
S. & G. F. Simpson, 26 to 36 Rodney St., Brooklyn, N. Y. 

Split Pulley" at low priCes, and of same strength and 
appearance as Whole Pulleys. Yopom & Son's Shaftinll 
Works, Drinker St., Philadelphia, Pa.. 

HINTS TO CORRESPONDENTS. 

Name. and A.ddrea. mnst accompany all letters, 
or no attention will be paid thereto. This  is  for onr 
information, and not for publication. 

Reference. to former articles or answers should 
give date of paper and page or number of question. 

. .. q .. lrle. not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
Borne answers reqnire not a little research, and, 
though we endeamr to reply to all. either by letter 
or in this department, each must take his turn. 

Sp ecial W r1t'�n I n fo rmatlo .. on matters of 
personal rather than general interest �annot be 
expected without remuneration. 

Scle n U lt c  A. m e l·lt'an S .. p p l em e  .... referred 
to may be had at the office. Price 10 cent,s each. 

Bo ok. referred to promptly supplied on receipt of 
pnce. 

Minera i .  sent for examination' should be distinctly 
marked or labeled. 

(1725) W. M. C. asks if a fish ki l led by 
The Scientific American Architects a n d  Builders au electric cnrrent would be eatable. A. Yes If fresh, 

Edition is issned monthly. $2.50 a year. Single copies, 
but the shock is liable to induce early decompOSItion. 25 cents, Forty large qnarto pages, equal to about 

two hundred ordinary book pages ; forming, practi. 
cally, a large and splendid MAGAZINE OF' ARCHITEC' 
TURE, richly adorned with elegant plates in colors and 
with fine engravings. i I Instrating the most interesting 
example. of Modern Architectural Construction and 
allied sn bjects. 

The Fullness, Richness; Cheapness, and Convenience 
of this work have w,m for it the LARGEST CIRCULATION 
of any Architectural pubhcattou in the world. Sold by 
all newsdealers. 

MUNN " CO., Pu1lLISHBlUI, 
361 Broadway, New York, 

(1726) J. A. C. asl.s : Is there any posi-
tive eVIdence that the earth IS gettinl? cold and ItS crust 
getting thicker? After volcanoes have become cold 
or dead, do not some of them bnrn again!  Are the large 
lakes gettinl( shal low� Do astronomers Claim that stars 
burn up? If so, how many do they know tu have been 
destroyed In that way ? What is the largest number of 
cnbic inches of brain that any monkey has? What ls 
the largest, also the smal lest, number of cnbic mches of 
brSllI that man has ? A. There !� nothlllg p08ltlve as 
eVIdence of the prehisturlc condition of the eart.h and 
Ite crust. The geologICal SUCceSSlOll of the strata form· 
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y 2 Pi 
iug t.he crust of the ear l h  suggests the general l y  re. 1 am! after he @onci llded rubbed h i .  month wi th a h anrl - Iloi ler feeder '

.

lDd indicator, steam, J. S. Forbe •• . .  'IS.607 1 Drylnl! and roastiol( apparatus. H . IQoasch . . . . . . . . .  41S,Il0 
ceived theory of the gradual cooling of a former fluid kerch ief ill order to rel i eve him8elf of the � u h�tunce l i n  13ot r le�.  etc., stopper for. F. Bridge . . . . . . ... . . . . . . . .  418,54tl Dye�tuff8, producHor. of oran�e a n d  red, G. 
!(Iobe. The volcanic and earthquake evol utions upon it. detected. Can you enlighten me what he used " lid hoI\' Il"x. �"e Axle box. Schultz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  " . . . .  418,607 

surface now are suggestive of a thin crust resting upon a to prepare i t ? A. A short piece of l a m phlack i" "uaked Il"Hcket.  �ee Shelf bracket. Uyes;lIxinl! azo. �'. Bayer . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.153 
heated fluid center. Deep borings and mines also COr.. in a �olution of n itrate of pot ui?-h aUfi it'! dned.  'i' l l i t'l  i �  Hmke. 81 e Air brake. C a r  brake. Power brake. J)yein�. leather. G. F. IJandauer . . . .  , . . . . . . . . . . . . . .  (18.414 

roborate this view, Volcanoes have become :;ctive after embedded in some tow and the eud i" l ighted . If the 
V ehiC le brake. I!:aves trou�h hanger. C. Mendell . . . . . . . . . . . . . ... . . 418.207 

many years of silence, and many volcanic cones and whole is placed 111 the month,  the performances yon de-
B rlck, arch, Moldenhauer &: Pooek , . . . . . . . . . . . . . . . .  418

S
'2OO �dUellti�Dul (�IO[}be,

c
o. J). Gray . . . . ' . . . . . . . . . . . . . . . . . .  418

S
'olio> 

Buckle. C. I t . l1·ul'ln e r . . . . . . . . . . .  . . .  , . . . . . . . . . . . . . . . .  41 .556 c.�1l carner. T. • orev . . . . . . . . . . . . . . . . . . . . . .. . . . .  41 .450 
craters Bre known to have been SIlent during the his- scribe can be performed by breat h ing thron�h it.  When Buckel, cover. sap. H. Blake . . . . . . . . . . . . . . . . . . . . . . . . .  4J fi,490 Electric currents. distribution of. F. J. Patten . • • .  418,66a 
toric period. Our large lakes have probably become the comlllJ .tioll get. too active. the motHh may be I' Bucket. ft ,·e. J. Ingram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,28.� I!: lectric currents. I!eneration and distrlbntlon of. 
somewhat shallower from geological changes as wel l as closed aud t he piece of Wick w i l l  preveut entire ex- Buildi ngs. con.truction of. J.  J. Weaver . . . . . . . . . . . 41S.i\!J8 �-. J. Patten . . . .  . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . 418 6O! 
from drainage deposit of silt, Astronomers do not tiue;uishment. but the tow wi l l  cease burni ng. Bung . •  i phon, G. C. Peeling . . . . . . . . . . . . . . . . . . . . . . . . . . 4.18.4�� I!:lectric generator. dynamo, W. Stanley. Jr . . . . .. . .  41� !<il' 
claim that stars burn np in the ordinary sense of t he (1737) H .  S. asks :  1 .  Wi l l  a sol i d  :��:a:"��::�; �r�I�I:;:yer & Lear . . . . . . . . . . . .  !��.!�� :::��;:� ::��� ����:. �. �a���I�;:" " " " ' "  . . . .

. !��.: 
word. for there is nothing destroyed. bnt only the pro· wrought, iron ring in the place of wire wound rin« do on Burial casket C E Richard� . . . . . . . . . . . . . . . . . . . . . . . . 

41S
·
4.n Electric machines. a�to��tiC regnla��� f��".jy

· ·��-
. 

bability that collisions of suns. or suns and planets. or �. • . . . . . . . . . . . . . . . . . . . . .  . . . . . '  

armatnre of the simple electro·motor ? A. 'l'he wire Burner. See Hydrocarbon burner. Lamp burn. mo, J. J . Wood . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  41M.3O'� 
of euns with erratic bodtes in space, produce vast Ollt- rmg is preferab!e .  2 . \\1"11 1  the field magnet be l ust as er. Oil burner. Paint burner. Petroleum }Jlectric machines, current regulatol' for dynamo. 
bursts of heat and light, which finally snbside into the good, if made out of a solid I,iece of wrought iron in burner. J. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,IOII 
natural condition of a quiet body. There have been stearl of sheet Iron ? A, Yes. Butter mould, O. A. Binl!ham . . . . . . . . . . . . . . . . . . . . . . . . 41S,488 Electric meter. A .  J. Frager . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.(ifi9 
many outbursts of star light within historic times. Pro. Butter print, J. W, Culmer . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,27S Electric meter. C. A. Pratt . . . . . . . . . . . . . . . . . . . . . . . . 41S,472 
bably twenty have been observed. The human brain (1738) A. S. E. asks : t .  What is the Butter workinll tray, J. W. Culmer . . . . . . . . . . . . . . . . .  41S.277 Electric motor. F. J. Patten . . . . . . . . . . . . . . . . . . . . . . . .  41S.604 
varies from 75 to 110 cubic inches. The brains of name, popu lar and scientific, of the bark nsed in many Button fastening. W. R. Brock . . . . . . . . . . . . . . . . . . . . .  418,442 Electric wires. screw cleat for. G. E. Hulf . . . . . . . . . .  41S,889 

monkeys vary very much as the size of their bodies. kmds o! dyeing? A. We presume you mean quercitron. Cabinet stand for sick roums. J. C. McDowell .. . . . .  41S.212 Electrical distribution. system of. F. J. Patten . . . 418.653 

probably 10 to 25 cubic inches. the i n ner bark, accord ing to some authorities. of the Camera. See Photogra phic camera. Electro-magnetic motor, N. Tesla . . . . . . . . . . . . . . . . . 41S,248 

Wh black ouk ( Quercu. "iura). according to others of the 
Camera shutter, T.  O. HeI!K . . . . . . . . . . . . . . . . . . . .. . . . .  41R.31S Elevator speed governor mechanism, W. P. G ib· 

(1727) C. H. asks : at is the com po- Can. Wallace & Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.254 son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.406 

.ition of the fluid contained in the glass bottles called 
yellow oak (Q infectoria or Q. tinctorial. 2.  A good Can feedin� apparatns, G. D. Laning . . . . . . . . . . . . . . .  41S,621 F.ngine. See Gas engine. Steam engine. 

fire extinguishers, to be thrown on starting fires? And 
yellow or amber dye. not containing annatto ? A. Use Car body frame. railway, [}, J,. Barnes . . . . . . . . . . . . . .  418,151 En� ine. J. A. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,899 

is the composition the same in the larger vessels in. 
turmeric or tungstic acid.  3. A method of detecting Car brake. rail way, G. M . Bril l . . . . . . . . . . . . . . . . . . . . . . .  41S,4:;S Engines. safety cup for .team. W. B. Pearson . . . . .  41S,357 

tended to be carried on a man's back or transported in 
the bark in a dye ? A. Test extract with (a) salts of Car. cinder. J .  Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.:106 Envelope and st.amp moistener. C. � .. Mo.man . . . .  418.211 

vehicle drawn by a horse ? A. A number of formnlre 
iron, giving olive green precipitates passing into brown, Car coupli ng, J .. �'. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,640 Envelope Ilumming device, Blackhall & Anderson 418,MB 

exist, Bicarbonat.e of ammonia and hicarbonate of 
(b) protochloride of tin. giving a yellowish red' precipi . Car couplinl!, Edmonds & Engberg . . . . . . . . . . . . . . . . . .  41S.508 Evaporator, E. Gillet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.1U2 

tate. (e) hydrochloric aCid. giving reddish yellow preci. Car coupling. I . J,. & C. F. R. Harry . . . . . . . . . . . . . . .  41S,616 Excavator. J. Cable . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4IS.272 
soda are excellent ingredients for liberating carbonic 
acid gas in large quantity, which tends to extinguish fire. 
To prevent freezing and to act as an agent that will  re
tard combustion. sulphate of soda may be also used. 
The larger vessels you refer to are often charged with a 
solution of bicarbonate of soda. In use sulphuric acid 
is added by turning a handle which breaks or reverses a 

bottleful of the same. This forms sulphate of soda and 

liberates carbonic acid gas. whose pressure forces out 
the water in a jet when the loose fancet is turned. 

(1728) T, E. P. asks : 1. What is the 
name o f  the poet, author of " Bachelor's Hall " ?  A .  
John Finley, of Cincmnati. Ohio. 2. A description o f  
a dynamo for ten lights a n d  h o w  to construct i t .  A. 
See our SUPPLEMENT, No. 600, for an 8 light dynamo. 
which is the nearest to your requirement. that we have 
published. 3. A receipt to make emery wheels. A. 
Turn out a wheel of wood, coat edge With glue, and 
roll it in ground emery. 4. How do they manufacture 
Bessemer steeU A. Cast I ron is melted and run into 
converters, large vessels whose bottoms are perforated 
with holes through which a blast of air is blown.  ThiS 
bubhlin� through the melted Iron burns Ollt the carbon 
and silicon and raises the heat so as to make it v�ry 
liquid. Finally some highly carbonized iron is run in 
and the product is withdrawn. 

(1729) H. A. I. asks (1) if there is any 
substance that will stand the pressure of water at 300 
feet deep on a fish net for floats better than cork 01' 
wood. A. Use hollow metal floats, made of heavy tin 
plate or brass. 2. About how much is the pressure to 
the square inch in fresh water at that depth ? A. 
About 133 pounds. 

(1730) " Archimedes" asks : What would 
happen if an irresistible force should come against an 
immovable substance? A. You assume an impossi
bility ; nothing Can be predicated as the result of an im· 
possibility. 

(1731) W. M.-To dissolve aluminate or 
SIlIcate of potash. use boiling water. preferably uuder 
pressure. To produce a jelly like sol id from two 
liquids, use chloride of calcium and sulphate of soda. 
both dissolved to saturation. Use four parts of sui· 

phate of soda to one part of chloride of cilicinm (not 
chloride of lime). 

(1732) J. N. H. writes : I have made 
some marble ornaments and tried to pOlish tbem with 
oxalic acid. bIlt the polish is not at all satisfactory, and 
J thinl< something else is used in connection with the 
acid. If so. will you inform me what it is. and how to 
be nsed so as to have satisfactory resul ts ? A. Marble 
polIshing is quite a complicated process and is described 
at length in Workshop Receipts. 1st series, $2.50. You 
will probably find rubbing with hard pumice. followed 
by rouge and water on a linen cushion. and this fol
lowed by pntty powder, sufficient. Use no acid. 

(1733) U. S. R. and L. O. H .-The in· 
sects you complain of are t h e  Bayobia pratensil!. a 
small mite which occnrs upon clover in great numbers 
throul:h the summer and which sometimes enters houses 
during the fall. They can be killed with insect powder. 
Benzine is recommended, but of course involves very 
great risk of fire. They do no harm to clothing or 
carpets. 

(1734) H. G. D. writes for a rcei pt for 
making a liquid and a non' liquid pad compOSition, such 
as printers and others nse for putting paper up in paus 
or blocks. A. For non·liquid compOSItion nse strips of 
paper coated with postage stamp or other mucilage. 
For liquid nse a solution of gutta percha in bi.nlphide 
of carbon. objectionable on account of the injury done 
by it to the operatives, or following glue composition : 
For fifty parts of dry glue weigh out nine parts of gly ·  
cerine. Soak glue for 10  minutes or more, dissolve in 
water by heat. and add the glycerine. Color with ani. 
line dissolved in a very little alcohol. 

(1735) W. H. aRks : Is there any explana-
tion why a tnft of entirely white hair will appear in an 

otherwise fnll head of rich brown color, and i. there a 
pnrely vegetable and harmless preparation for chang· 
ing the defective color to hrown ? A. No explanation 
that really explains can be given. Use the j uice of 
crushed black walnut husks to restore the col or. Apply 
it with gloves on hands. as it stains the skill . The fol· 
lowing is given as a formnla for walnut dye for the 
hair : Green walnut hulls 4 ounceR. claret wine 8 
ounces. 

(1736) J. G. Von H. writes : Not long 
ago J �hanced to see a man called the " hnman vol
cano;; performing with fire. blowing continual ly from 
his month a gas which ignited and appeared from its 
lIame like ordinary il l uminating gas. I noticed before 
he began with his gas performance he put something 
into his mouth (secretly) which looked like sponge, 

pi tates. In a mixture such tests may fail. and its de. Car couphn". R. 'I'. Henry . . . . . . . . . . . . . . . . . . . . . . . . .. . .  418.564 Exerci.ing apparatus. A. A. Whitely . . . . . . . . . . . . . . . 418,2m 

tection may be qnite difficult. 
Car cou pling, O.  P. Hi>: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.fi6fi Exercisinl! macbine. electric. E. W. Robinson . . . . 41S.227 
Car coupling. Lorraine & Wherry . . . . . . . . . . . . . . . . . . . 41S.576 Fabric. See Carpet fabric. Rooftnll fabric. Terry 

(1739) G. B. M. asks for the material in Car coupling. D . D. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4IS.2:18 fabric. 

which to cast silver. A. Use brass founder's sand and Car coupl ing, H. A. Sn yder . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.420 �-an. rotary, W. H. & W, P. Jone . . . . . . . . . . . . . . . . .. . .  41S,1oo 

loam for mou lds for casting metals at high heat. Where 
a very high heat is not neederl, use a mixture of p laster 
of Paris 3 parts, fine brickdust or good pumice stone 1 
part. mix to a past.e with solution of alum. and when 
dry bake it.  You will have some trouble in working 
w i th si lver, as It absorbs oxygen and gives it  off sud. 
denl y  on cooling. The moulds can only be used once. 
We recommend Spretson's ..  Practical Treatise on Cast-
ing and Founding, "  $6. 

(1740) F. W asks : 1 .  In wi nding a bob-
hin for an elertro .magnet.  does it make any difference 
whcLher the magnet wire is wound back and forth like 
a spool of common t.hread , or should the winding be all 
in one direction, viz. , from left. to right or right to left. 
carrying lhe w i re hack paral lel to the axis?  A. Bobbins 
are nally wOllnd back and forth l i ke a spool of thread. 
2. In a steamer with 18 feet side wheels. 18 x48 inches 
enl:i ne. 1 8  revolutions, steam 70 pounds and pleuty of 
it, would it increase the speed of the boat to narrow 
down the paddles so that the engine would turn faster. 
say �. or would the increase of power of the engine be 
lost in the iucreased slip of the wheels?  A. Probably 
nothing could be gained by the change suggested. 

(1741)  H. D. asks why free burying 
grounds are called potter'. fields, and where the name 
origmated. A. We know of no earlier u.e of the name 
than in the Bible, Matthew xxvii. 7 . where it is ap· 
plied to a field south of Jerusalem. and which it is not 
unl ikely might have been a place or neighborhood 
used for the work of the potter. thus originating the 
name. 

TO INVENTORS, 

An experience of forty years, and the preparation of 
more than one hundred thousand appJicatioDs for pa
tents at home and abroad. enable us to understand the 
laws and practice on both contments. and to possess un
equaled facilities for procurin� patents everywhere. A 
synopsis of the patent l aws of the United States and all 
foreign countries may be had on application, and persona 
contemplatinll the securinll of patents. either at home or 
abroad. are Invited to write to this office for prices, 
which are low. in accordance with the times and our ex
tensive facilit.ies for conducting the business. Address 
MUNN & CO .. office SCIENTIFIC A MERICAN. 861 Broad. 
way, New York. 

Car couphnl(, J .  E. Thompson . . . . . . . . . . . . . . . . . . . . . . . 4.18.091 Faucet. measuring. T. I. Wittinl! . . . . . . . . . . . . . . . . . . . . 418.601 
Car door, A. B. Mouck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.29:\ Feed cutter. R. A. Wiseman . . . . . . . . . . . . . . . . . . . . . .  4IS.600 
Car draw bar. rail way, D. L. Barne . . . . . . . . . . . . . . . . . .  4IS.150 Fence, barbed. O. Hulfman . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,I;17 
Car gate, raIl way, J. B. Wood . . . . . . . . . . . . . . . . . . . . . . .  418.362 Fence. h edge. B. W. Burgher . . . . . . . . . . . . . . . . . . . . . . . . 41S.>108 
Car heaters, pipe coupling for. E. 8. G raver . . . . .. . .  418.403 f4'ence, hedge, R. T. Smith . . . . • . . • . • • . . . . . • . . . • . • . • • .  418,59:l 
Car. rail way, J .  A. Brill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.441 Fence machine. picket and wire, J. A . Kramer . . . . 418.194 
Car, stock. Vidler & Pierce . . . . . . . . . . . . . . . . . . . . . . . . .  418,629 Fence machine. wire tmd picket. J. H. Gochenour 41S.561 
Car. street. J. A. Brill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ·41S.494 �-ence post, W. H. Lawrence . . . . . . . . . . . . . . . . . . . . . . 418.524 
Car •• card holder for. W. E. Thurber . . . . . . . . . . . . . . . 418.250 �'ertilizer dri lls, agit·ator for. T. R. Crane . . . . . . . . .  418,501 
Cars, draw hook for street, C. E. Garey . . . . . . . . . . . .  4IS.454 File and try-square, combined, Bou,;chton & 
Cars. electriC brake mechani.m for. W. n. Darl· SnidOW c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 418,4!f.l 

ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.402 Filter. O. n. & I. H. J ewel l .  . . . . . . . . . . . . . . . . . . . . . . . . . H8.186 
Cars. eqnalizlnl! device for railway. J .  A. Brill . . . . 418.440 �·ilter •• apparatus for cleansinl! the bodies of, O. 
Carding machines, feeding mAchanism for, W. Andre . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . 418.148 

Ferl<uson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.fifiS Fire back. adjustable. I,. Wood . . . ...... ....... . . . ... 418.4S2 
Carpet cleanlnl! machine • •  1. Hothersall . . . . . . . . . . . .  41S,288 Fire kindler. A. D. L. Gathemann . . . . . . . . . . . . . . . . . . .  41S.316 
C�rpet fabric, J. Jagger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 1S.412 �'ireplace and "rate. W. I,. Nason . . . . . . . . . . . . . . . . . . .  418.215 
Carpet sweeper. W. J. [}rew . . . . . . . . . . . . . . . . . . . . . . . . . 4IS.280 Fla.k. See �'oundry lla.k. 
Carril'll(e. folding baby, C. M iiler . . . . . . . . . . . . . . . . . . . .  4IS.028 �'Iour dres,in" machine. W. Wltit . . . . . . . . . . . . . . . . 418.861 
Carriage seat rail, W. �-. Head . . . . . . . . . . . . . . . . . . . . .  41S.460 Flour packer. C. F. Walters . . . . . . . . . . . . . . . . . . . . . . . . . .  418.480 
Carrler. See Egg carrier. Sheaf carrier. Flowers, etc •• apparatus for branching artiflctal, I. 
Cart. hand. E. H. Mott . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4IS.:l:19 Birl!e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 4\S,48V 
Carvinl! machine. S. F. Moore . . . . . . . . . . . . . . . . . . . . . . . . 41S.416 Forginl(s, die for maklnl! rolled. C. E. Gould . . . . . .  41S,562 
Case. See Printer's c hase tran&portation Case. Fork. See Hay fork. 

Watch ca.e. Foundry lIask. J. M. Cornell . . . . . . . . . . . . . . . . . . . . . . . . 418,170 
Cash carrier •• propeil1ng device for. J. H. & H, W .  �-rame. See Car body frame. Picture frame. 

Lakll1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.196 �-rtI lt drier. �'. H. Gilbert . . . . . . . . . . . . . . . " ..... . . . . . .  418.407 
Ca.ting metal ornaments. lIask for. W. Schu' Fruit jar. D. Barker . . . . . .  " . . . ...... . . . . . . . . . . . . . ... . 418.266 

macher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.886 FUllinl! mills. etc . •  brass or composition facedroU. 
Ceiling, A. K atz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.886 for. [}unbar & Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,867 
('eilinl!s, etc .• fireproof compound for. A. Klap. �·urnace. See Gas retort furnace. Portable fur· 

perst.uck . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.192 nace. 
Chain link. F. F. Ellis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.403 Furnace. W. J ohn.ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 418.57{) 
Chai r. See Ni£'ht chaIr. FUrnace Ilrat.e. E. Boileau . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.491. 
Chair attachment. rockinll. C. Kade . . . . . . . . . . . . . . . 41S.571 Furnaces, apparatus for heating in, E. B. Cornell. 418.451 
Chi'mney cowl, �'. V incent . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4 18.202 Furnaces. heatinl! In. E. B. Cornell . . . . . . . . . . . . .. . . . . 4lS,27� 
Churn, O. P. JacksoD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.185 Furnacefl, magazine . for steam boiler, A. P. 
Churn, S. D. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4lS.;lfi5 Broomell . . . . . . . .  , ;  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,15? 

Churn closure, S. D. Palmer . . . . . . . . . . . . . . . . . .  418.356. 41S,:179 Garment .tay, Warren & Arne . . . . . . . . . . . . . . . . . . . . . . .  418.697 
Churn closure, H. H. & S. D. Palmer . . . . . . . . . . . . .. . .  418.:104 G as and electriC light, combined, D, J. Brnn . . . . . . .  41S,270 
Churn daMher. D. A. Fiske . . . . . . . . . . . . . . . . . . . . . . . . .. . . 418.403 Gas. apparatus for the mannfacture of. M. C. 
Cigarette machine. H. Atkins . . . . . . . . . . . . . . . . . . .. . . 418.547 Burt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,fiIiO 
Clamp. See Rope clamp. Ga., apparatus for the mannfactnre of. J. Hanlon 41S,6lfi 
Cla.p. M. V. Hammack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4IS.614 Gas. apparatn. for the manufacture of. P. W. 
Cleaner. See Boiler cleaner. Mackenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.647 
Closet. See Water closet. Ga •. apparatus for the manufacture of illumlnat-
Clothes drier. F Brucker . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.'97 lng. P. W. Macken.ie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,lU9 
Clothes. G. H. [}ixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.279 Gas by electriCity, apparatus for the mannfacture 
Clothes line prop. R. McAlpine . . . . . . . . . . . . . . . . . . . . . .  41S.37S of, M. C. ·Burt . . . . . . . . . . . . . . . . . . .  , . . . . . . , . . . . .. . . . . 41S.fifil 
Clothes line support, J. B. & R, Jones . . . . . . . . . . . . . 41�,413 Gas engine. L. H. Nash . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.411 
Clothes pin. E. M. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.4Z9 Gas engine igniter. 1,.  H. Nash . . . . . . . . . . . . . . . . . . . . . 41S.4l!1 
Clothes 'prinkler. E. Strebeck . . . . . . . . . . . . . . . . . . . . . . . 41S,477 Gas enllines. operatinl!. I,. H. Nash . . . . . . . . . . . . . . .. . US.410 
Clutcn operating mechanism. E. E. I,atham . . . . . . .  41S,I97 Gas. making, P. W. Macken.le . . . . . . . . . . . . . . . . . . . . . .  41S.&l6 
Coal bucket. automatic, Rucker & Long . . . . . . . . . . . " 4 18.2-11 Gas pre,sure rell'ulator. E. A. Sperry . . . . . . . . . . . . .. . . 41S,241; 

INDEX OF INVENTIONS Cock. P Mueller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,371 Gas rel<ulator and safety stop valve, combined, J.  
Cock, ball . W J .  Cahill . . . . . . . . . . . ...... . . . .. . . .  " . . . .  41S.162 Stott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 41S,Ma 
Colfee or tea pot. R. Heimbaugh . . . . . . . . . . . . . . . . . . 41S.461 Ua. retort furnace, rel!enerative. W. �-oulis . . . . . . . 418,314 
Colfee pot. J. S. Stidham . . . . . . . . . . . . . . . . . . . . . " . . . .  41S.89O Gases. apparatus for the manufacture of fuel and 
Collar stuffing machine, C. Ewlnl! (r) . . . : . . . . . . . . . . . 1l.0fi2 illuminating, P. W. Mackenzie . . . . . . . . . . . . . . . . . .  41S.648 

For which Letter. Paten" 01' the 
United State. were Granted 

Condenser. C. Upton . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . .  41S.42S Gate. See Car I!ate. 
Cookinl! utensil. A. W. Obermann . . . . . . . . . . . . . . . . . . 41S.216 Gate. D. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.86a December 31, 1889, 
Copyinl! bath, Jenkins & Hyer . . . . . . . . . . . . . . . . . . . . .  418.288 Gear. friction. I.  E. Storey . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.297 

& N D  EACH B E & KING THAT DATE. Corn hu.klnl! and fodder chopping machlne. G. S. Gearlnl!. J .  L. Huber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.016 
Tracy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 41S.825 Generator. See Electric I!enerator. Steam gene-

[See note at end of list about copies of the.e patent •• ] Corn thinner. Robert.on & Holland . . . . . . . . . . . . . . . . 41S.608 rator. 
Cotton and corn scraper and cultivator. T. W. Glass, etc •• device for stamping desiJ;mB on, H. 

Air. a pparatus for .eparatinl! dust from, E. Stock· Boyle . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.268 Scbulze·Berge . . . . . . . .  . . . . . . . . . . . . . . .  . . . .  . . . . . . .  41S.2OO 
wel l  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.542 Cotton gin.  R. R. Gwath mey . . . . . . . . . . . . . . . . . .  4IS.56.l Glassware. decoratin", H. Scht1lze-Berge . . . . . . . . . .  418.234 

Air. apparatus for separattng dust from, H. R. 
Towne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,54fi 

A ir brake. '1'. S. I!:. DIxon . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.506 
A 1I0ys, making bronze. A. Sente>: et al . . . . . . . . .. . . . . 41S.424 
A n imal trap, D. B. Rock . . . . . . . . . . . 41S.22S 
Animals. device for liberating, W, Smith . . . . . . . . . .  41S.o:l7 
Ani mals, portable pen for. D Duckworth . . . . . . . . . 418,313 
Armature. dynamo. J. J. Wood . . .  " . . . . . . . . . . . . . . . . .  41S.801 
Axle box. car, E, Best . . .  _ . . . . . . . . . , . . . . . . , . . . . . . . . .  418.481 
A xle boxe •• dust .hield for car, J. A. Brill . . . . . . . . 41S,439 
Ax-ies by electricity, makina- collars on. Lemp &: 

Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.1!J8 
Ball. See Paper bag. 
Ball., /lang .poon. H. Loftie . . . . . . . . . . . . . . . . . . . . . . . . .  41S.2OI) 
Bale covering, cotton. H, O Kinl! . . . . . . . . . . . . . . . . . . . 418.620 

Bale tie • •  ) , W. Griswold . . . . . . . . . . . . . . . . . . . . . 41S.41'>7, 418.458 
Balinl! press. J. Billinl!s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.156 
Band cutter and feeder. M. A. Smith . . . . . . . . . . . . . . c 418,092 

Couplinl!. See CRr conpiInl!. Hose conplinll. aiassware. manufacture of. H. Schulze·Berl!e . . . .  41S,235 
Hydrant couplinl!. Pipe coupling. Governor. steam enl!ine, Bell & Creil!hton . .. . . .. . . . . 41S,602 

Crimping tool. Brown & Spangler . . . . . . .  " . . . . . . . . . .  418,3.lO Grain binder. A. O. Slentz . . . . . . . . . . . . . . . . . . . . 41S.241. 418.242 
Cultivator. R. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.300 Grain or mannre drill rellister, � .. H. Buchhelm . . . 41S.:107 
Cultivator and planter combined. W. R. & J. A. Grain sconrer. G. A. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . 41S.653 

Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.17S Grain separator, F. Prinz . . . . . . . . . . . ... . . . . . . . . . . . . . . .  418,587 
Cultivator. hltnd. K. VOil!t . . . . . . . . . . . . . . .  " . . . . . . . . . .  418.6.'lO G rate, ventilatinl!. E. A. Jackson . . . . . . . . . . . . . . . . . . . . US.111t 
Cup. See Oil cnp. G rindmg machine. tool. C. E. Coe . . . . . . . . . . . . . . . . . . . 418.300 
Cuspidor. C. C. Chamberlain . . . . . . . . . . . . . . . . . . . . . . . . 41S.fifi3 Grinding mill. D. Cornell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,I68 
Cllt-off, rain water. H. W. Knll!ht . . . . . . . .  " . . . . . . . . . 41S.2!lO Grlnding mlll. L. M . Nettieton . . . . . . . . . . . . . . . . . . . . . . . 4IS.62:\ 
Cutter. See Band·cutter. Feed catter. Guard. See Keyhole gnard. 
Dental anrest.hetic. E. F. Jaques . . . . . . . . . . . . . . . . . 41S.567 Gunpowder. P. Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.552 
Dental plate •• electroplating. J. G, Ward . . . . . . . . . .  41S.662 G unpowder. A. �-. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.1l35 
Dental plul!ger. W. G. A. Bonwil l . . . . . . . . . . . . . . . . . .  4IS.492 Hair crimper. 1. W. Heyslnger . . . . . . . . . . . . . . . . . . . . . . 418.Mb 
Derrick. W B. Pless . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,221 Harne. F. Frazer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.609 
Dilf".lon apparatus, A. Younl! . . . . . . . . . . . . . . . . . . . . 41S.262 Hammer. F. G. Stark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.539 
Display rack'for tools, H. C. Be.se . . . . . . . . . . . . . . . . , HS.4:!5 Hanl!er. See Door hanger. Eaves trough 
Ditchln" machine. A. N. Cross . . . . . . . . . . . . . . . . . . . . . 41S.all hanger. 

Banjos. tailpiece for . R. C. Bookser . . . . . . . . . . . . . . . . . 418,:J64 Door "heck. B.  �. H einey . . . . . . . . . . . . . . . . . . . . . . . . . .  4I R.462 HarmoniC keyboard attachment. J. M. Smith.. . . .  41S.388 
Bar. See Car draw bar. Skylil!ht ventilatinl! sash [}oor. double swinging. J. Welter . . . . . . . . . . . . . . . . . 418.255 Harrow. C. R.  Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ". 41M5! 

bar, 
Barrel. box, etc . •  metal lic, L. L. Sal!endorph . . . . . . 4t8.626 
Barrel head holder. North & Howe . . . . . . . . . . . . . . . . .  4lS.t20 
Bath. See Copyin" bath. 
Bathtub. wash bafli n )  or �ink. C. H. Moore . . . . . . . , . ·U8.375 
Battery. See Secondary battery. 
Bedsteads. portable fan tor. A. H. Hieatzman . . . . 41S.463 
Bell .  E. Fro.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.fi60 
Bellows. M. F. Sallade . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41S,232 
Belt .hiftinl! device. G. C. Roberts . . . . . . . . . . . . . . . . . 41S.:lS4 
Bevel. D. L. Werts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.2.';6 
Beverage preparation • .  ) ' �'oerle . . . . . . . . . . . . . . . . . . . . 4IS.581 
Binder, temporary, E. R. Cooper . . . . .  . . . . . . . . . . . . . . 41S.lUl 
Boat motor. G. Willett . .  . . . . . . .  . .  . .  . . . .  . .  . .  . . . . . . . . . . 41S.32S 
Bobbin frame., tension rel!nlatlnl! device for. A .  

Whlttall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4\S.432 
Boiler cleaner. steam. Aln8worth & Llnll'o . . . . .. . . . . 41S,141 

Door han"er. W Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.6.'18 Harrow P I!:. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.199 
Door han �er. E. Y. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4l8.5.'lO Harrow attachment. T. B. Hussey . . . . . . . . . . . . . . . . . . 4IS.517 
Door lock. J. Connor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.4OO Harrow. sprinl! tooth. T. R. Crane . .. . ....... . . . . . . 41S,500 
Doubletree fagtening for wagon poles. G. Van Harvester. bean. A. Johnson . . . . . . . . . . . . . . . . . . . . . . .  .uS.ISS 

Geem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.546 Harvest.er. cotton. G. P. Saltenberer . . . . . . . . . . . . . . . . 418,385 
Dra"/ht. equalizer. Boynt,on & Brown . . . . . . . . . . . . . .  4IS.269 Hasp lock. De.calzo & Mortimer . . . . . . . . . . . . . . . . . . . . 41S,5Ob 
Drau/lht equalizer. H. D. Moeller . . . . . . . . . . . . . . . . . . . 41S.5:.9 Hat crown press. W. J. Walker . . . . . . . . . . . " . . . .. . . . .  418,392 
Drau"ht �ear for vehicles. P. H. Thomp.on . . . . • . .  4IS.628 Hats. machine for IIttinl! .weat leathers in, G. E. 
Dramatic elfect •• apparatus for producinl! I l lusory Brush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  41S.4!i8 

J. W. Knell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.372 Hats, machine for ventilating. H. A. Fechter . . . . .  418.282 
llredl!e, section. J .  W. Brown . . . . . . . . . . . . . . . . . . . . . . 418,496 Hay fork. drop tlne . . J. Farrell . . .. ... . . . . . . . . . . . . . .. . fIS.fi.17 
Dredl!ers. setting .pud and lI'anll'e for. A. P. Pay· Hay rnke. hor.e. W. J. Risedorph . . . . . . . . . . . . . . . . . . fI8.ll42 

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,471 Heater. See Water heater. 
Drier. See Clothes drier. Fruit drier. Heatin" apparatu., hot water. D. S. Richard...,n . . 41S.5811 
DrilL See Rock dril1 .  Heatinl! roil. J,. Hns.ey . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,1>66 
Drill tubes, attachment for holdlnl!, T. R. Crane . . 41S.fiO,1c Hlnl!e. S. N. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.3:J2 
Drilling machine. V ,  �-. Prentice . . . . . . . . . . . . . . . . . . .  418,383 HlulI'e, R. T. Starr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4JjI,(1611 
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j'citutifi c �mtritau. 
Hoe and cotton chopper, fiexlble, Hurd & Plow, G. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 418,468 

McLane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 418,183 Plow, J. U. Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 418.389 
Holder. See Barrel head bolder. Lamp chimney Plow and planter. combined lister. E.  P. Lynch . . .  418.526 

holder. Ligature holder. Paper bolder. PII- Plow. side bill, Wiard & Judd . . . . . . . . . . . . . . . . . . . . .  418.433 
low sham holder. Punch holder. Sash holder. Portanle furnace. R. Hull' . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.465 
Sponge and pencil holder. Positions of distant objects. finding the. B. A. 

Hook. See Snap hook. �'iske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  415.510 
Horse boot. J. C. Covert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.500 Po.t. See �'ence post. 
HorsesllOe. P. A. A nderson . . . . . . . . . . . . . . . . . . . . . . . . . .  418.263 Pot. See COll'ee pot. COll'ee or tea pot. 
Hose coupling, L. J. Rice . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,225 Power. See Surf power. 
Hub cap. T. P. Anderson. Jr . . . . . . . . . . . . . . . . . . . . . . 418.H9 Power brake. L. P. J'awrence . . . . . . . . . . . . . . . 418.573. 418.574 
IIub8, point band for, J. Maris . . . . . . . . . . . . . . . . . . . . . .  4J8,204 Preserving apparatus. fruit. J. Unna . . . . . . . . . . . . .  413,251 
Husking pin. H. H. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . 418.219 Press. See Baling press. Hat crown press. Let-
lIydrant couplllllg. S. R. Hackley . . . . . . . . . . . . . . . . . . . .  41S.513 ter press. 
Hydrocarbon burner, M. M. Mon.anto . . . . . . . . . . . . . 418.582 Printer's chase transportation case, P. E. Dowe . .  41S.507 
Hydrocarbon burner, J. H. Whitburn . . . . . . . . . . . . . .  41S.4S1 Protractor. J. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,4L<; 
Ice cutting machine. D. A. Haines . . . . . . . . . . . . . . . . .  418.351 Pulley, clutch, H. 1. Mason . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.205 
Indicator. See Speed Indicator. Station indi- Pulley molding machine, H. I,aissle . . . . . . . . . . . . . . . .  418.523 

cator. Street or station indicator. Pulleys, bushing for split. C. P. Wiggins . . . . . . . . . .  418.632 
Inkstnnd, T. Sweesy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.514 Pulverizer and concentrator, I. W. Heilig . . . . . . . . . .  418,514 
Inkstand, self closing. J,. J. Cherrington . . . . . . . . . . . .  4Ih. l65 Pump, air, A. P. Massey . . . . . . . . . . . . . . . . . . . . . . . .. . • 41S.353 
Insect trap, M. F. Sallade . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.2;;3 Pump and barrel attachment, hand. J. W. McKin-
Insulating and waterproofing composition. A. E. ley . . . . . . . . . .  . . . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  4IS.469 

Mennez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  418,208 Pump. metallic lift, G. J. Keller . . . . . . . . . . . . . . . . . . . . .  418.191 
Jack. See Lifting jack. Pnnch holder. A. Christie . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.604 
Jar. See Fruit jar. Pyroxyline. manufacturing. Schupphaus & White 41S.237 
Joint. See Rail jOint. RaCk. See Display rack. 
Kettle. C. W. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �IS.:140 Radiator. J. T. Breadner . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.395 
Keynole guard. J. B. Bennett. . . . . . . .  . . . . . . . . . . . . . . 41S.207 Rail joint. I. Lynd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.374 
Kindergarten table, M. Bradley . . . . . . . . . . . . . . .  : .  . 418.437 Ralls. machine for curving snd straightening 
Lamp burner, T. Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.478 steel, Roenspiess & Flynn . . . . . . . . . . . . . . . . . . . . . . . .  41S,2�9 
I,amp, central draught, Z. Davis . . . . . . . . . . . . . . . . . . . 418.504 Railway, electric, H. W. Libbey . . . . . . . . . . . . . . . . . . . . .  418.a73 
Lamp chimney holder. T. WaIL . . . . . . . . . . . . . . . . . . . .  41S.479 Railway. elevated. E. V. Johnson . . . . . . . . . . . . . . . . . . . 4IS.189 
I,amp. coal oil. G. Roberts . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.532 Railway signal. J. D. Berry . . . . . . . . . . . . . . . . . . . . . . . .  4IS.155 
Lamp. electric arc, J. H. Bunnell . . . . . . . . . . . . . . . . . . .  41S.444 Railway signal. electric. E. C. Wiley . . . . . . . . . . . . . . . . 41S.:/58 
JJamp 8ockeL� incandescent electriC. F. Thone . . . .  418.426 Railway tie and chair, metalliC, B. Boyer . . . . . . . . . . 418,158 
Lamps, construction of gas. D. W. SUIlg' . . . . . . . . . . . .  418.3<!4 Railway tracks, device for drivin� cattle from. 
Lamps. etc., device for lighting. G. H. Wesseling . 41S.5\l9 W. J. Burke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4IS.397 
Lathe dog, H. E. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.464 Rake. See Hay rake. 
I. .. athe, metal turning, V. l!'. Prentice . . . . . . . . . . . . . • . .  41B.a82 Recorder. See PSlilsenger recorder. 
r ... awn sprinkler, D. A. Hoyt . . • • . • • • . . . . . . . • . . . . . . . . .  418,181 Regi�ter. See Grain or manure drill register. 
Letter boxes, electric signal system for, G. I�. B. Regulator. See Gas regulator. Gas pressure 

Rounseville . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,022 regulator. 
Letter prA.S. F. Ca.to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4IS.:l9S Rock drill, J. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.554 
I.ifter. See Plate IiIter. Rock drill, J. Cody . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . .  4IS.449 
Lifting jack. J. Barrett (r) . . . . . . . . . . . . . . . . . . . . . . .. . . . .  11.651 Roof. W. W. Renwick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.296 
I.il'(ature holder. A. H. Buckm ,ster . . . . . . . . . . . . . . . . 418.271 ROOfing fabriC, H. W. Johns . . . . . . . . . . . . . . . . . . . . . . . . .  418.519 
J,ll'(htning arrester, E. Thomson . . . . . . . . . . . . . . . . . .  41S.249 ttoofln" sheet. H. W. Johns . . . .  : . . . . . . . . . . . . . . . . . . . .  418,569 
LoCk. See Door lock. Hasp lock. Nut lock. Rope clamp. J .  Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.555 

Permutation lock. Seal lOCk. Wagon bOdy Rubbing machine. A. Dodds . . . . . . . . . . . . . . . . . . . . . . . . . 418.606 
lock. Ruling machine. slate. S. E. Nutting . . . . . . . . . . . . . . . . 418,651 

Lock, E. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.476 Saddle. harness, S. S. Kurtz . . . . . . . . . . . . . . . . . . . . . . . . . . 41S,l95 

Locomotive smokestack, E. W. M. H Ul'(hes . . . . . .  418.IS2 I Safe. P. �'. Kin" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.619 
Locomotives. running board for, E. W. �i . Sash fastener. A. O. Shatsick . . . . . . . . . . . . . . . . . . . . . . .  4l8.32� 

Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.2h7 Sash holder and tightener, combined, A. L. WIl-
Locomotives. sanding apparatus for. M. D .  Jen- kinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.63.'1 

klns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.568 Sash lift • •  V. H. Fye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.173 

Loom. etc .. power, T. Bromley, Jr . . . . . . . . . . . . . . . . . .  418,:14� Saw guide, A. Goulding . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.177 

J,ooplng hooks. needle threading attachment for. 8awmill, band, J. Paul . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.422 
J. R. Gourd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.613 Scourer. See Grain scourer. 

Lubricator. J. A. Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.410 I Scow. W. Osborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 418.421 
Lubricator. G. McNeil . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.214 Screen. See Shaking screen. 

Mat. C. W. Trotter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 18.2!l9 Screwdriver. T. E. Copelin . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,167 
Matcnes. infiammabl� composition for, J. Lutz . . . .  41;.202 Seal lock. W. P. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S,583 
Mlltching machine, B. G. Luther . . . . . . . . . . . . . . . . . . .  41S.3.,)2 Seal lock. C. J .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.627 
Matrix makimr machines. variable feed mechan- Seal !ock, J. C. Wands . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . .  418.596 

Ism for. C. L. Redfield . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.295 Secondary battery. A. E. Woolf . . . . . . . . . . . . . . . . . .  418.483 
Mattress frames, means for connecting the ends Separator.. See Grain separator. 

of. Chorlton & Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.445 Shakinll screen. F. Prinz . . . . . . . .  . . . . . . . . . . . . . . . . . . .  4IS.583 
Mattress. metallic or spring, Chorlton & Scott . . . .  418.44" Sheaf carrier, H. E. Pridmore . . . . . . . . . . . . . . . . . . . . . . 418.2'�� 
Metal. formin" articles of, A. Weed . . . . . . . . . . . . . .  4IS.6.'l1 Sheet metal, manufacturing, J. R. Jackson, 
Metal plates. machine for attaching. W. W. & E. 418,370. 418 • .'171 

t'. Preston . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . .  . .  . . . . .  4 IS. :i41 Shelf bracket. F. S. Jewett . . . . . . . . . . . . . . . . . . . . . . . . . .  418.466 
Metal, stirrer for molten, W. T. Macfarlane . . . . .  418.H22 Shield. B. B. Buck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.3!16 
Metal wheel. G. Volk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.253 Shirt. F. Batter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.639 
Metal wheel, W. E. Williams . . . . . . . . . . . . . . . . . . . . . .  418.631 Signal. See Railway signal. 
MetalliC fasteners. die for the manufacture of. Skylight ventilating sash bar. J. M. CornelL . . . . . . .  418.169 

R. J. Shipley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.584 Sled. bob. Chapin & Edwards . . . . . . . . . . . . . . . . . . . . . . .  41S.164 
Meter. See Electric meter. Steam meter. Sieil'(n runner for vehicles. J .  Blankart . . . . . . . . . . . . . 418,603 
Mi lk  tester. C. B. Cochran . . . . . . . . . . . . . . . . . . . . . . . .  4l9.4�9 Snap hook. Ef. S. Squier . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.246 
Milk. testing. C. B. Cochran . . . . . . . . . . . . . . . . . . . .. . . . . 41S.448 Snow scraper. O. S. Wheeler . . . . . . . . . . . . . . . . . . . . . .  41S.327 
Mil l .  See Grinding mill. Saw mill. Soap stamping macbine, J. B. Lawton . . .  , . . .  .. . .  418,467 
MOUld. See Butter mOUld. Soda. apparatus for recovering, E. N. Atwood . . . .  418,264 
Mop wringer. 1:£. H. Noble . . . . . . . . . . . . . . . . . . . . . . . . . .  418.bS5 Soda.. apparatus for recovering. F. A .  Cloudman . .  418,27'3 
Motor. See Boat motor. Electric motor. Elec ' Soda. recovering. E. N. Atwood . . . . , . . . . . . . . .. . . . . . . .  41S.265 

tro ... magnettc motor. Ocean motor. SpriDj;( Soda. recovering. F. A. Cloudman . . .  . . ,  . . . . . . . . . .  418,274 
motor. Water motor. Sodawater draught apparatu •• A. D. Puffer . . . . . . . .  4IS.223 

Music stand, J. & G. Hatch . . . . . . . . . . . . . . . . . . . . . . . . .  418,.i68 Soldering machine, caD , W. D. Brooks . . . . . . . .. . . . . 418,495 
Nail driving device, If. H. Van Houten . . . . . . . . .  418.360 !Soldering the ends of cans, apparatus for, T. 
Needle, belt lacing. H. Bosworth . . . . . . . . . . . . . . . . . . . .  4IS.393 Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  418.605 

Night chair. W. TeufeL . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.2!l8 Speed indicator. C. H. Fowler . . . . . . . . . . . . . . . . . . . . . . .  41S.608 
Nnt lock. H. Pick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.586 I Speed tndicator. I" B. Holmes . . . . . . . . .  , . . . . . . . . . . .  418.411 
Ocean motor, I. S. Goldman . . . . . . . . . . . . . . . . . . . . . . . . .  418.6 12 Speeds. device for transmitting different. S. 
011 burner. C. Trench . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.427 Elliott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.281 
Oil cuP. E, J.Junkenhelmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418.578 Spherical bodies, machine for turnillg, R'rinding, 
Oil cup, Ii'. Lunkenheimer . . . . . . . . . . . . . . . . . . . . . . .. . . . . 4tS.fi45 and polishinll. R. Conrader .. . . . . . . . . . . . . .. . .  418.350 
Or.li{an keys. device for regulating, P. J. Lawrence 418.57fi Spinning frames. traveler cleaning device for 
Oven door. bake. E. P. Hllcher . . . . . . . . . . . . . . . . . . . .  418.2S5 ring. W. E. Sharples . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.475 
Overflow. W. iO. Mayo . . . .  . . . . . . .  . . . . . . . . . . . .  . .  . . . .  4IS.5'� Spinning machine. W. Murray . . . . . . . . . . .  . .  . . . . .  41S.584 
Packing". piston rod. C. C. Jerome . . . . . . . . . . . . . . . . . . .  4 IS.;,IS Spinning spindle support. B. N. Goodale . .  , . . . . . . .  41S.;33& 
PadlOCk. W. 1": Troast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.&',9 Sponge and pencil holder. combined. 'I'. B. Phelps 41S.22O 
Paint burner • .  1. Drexler . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 4lS.171 Spring motor. C. W. Carpenter . . . . . . . . . . . . . . . . . . . . . .  41S.16& 
Papel' bBg. W. A. Lorenz . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,291 Sprmkler. See Clothes sprinkler. Lawn sprink. 
Paper baR" machine. W. A., Lorenz . . . . . . . . . . . . . . . . .  · 418,201 ler. 
Paper fusteners. macbine for making. R. J.  Ship- Stand. See Cabinet stand. MusiC stand. 

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4IS.5;33. 418.535. 4IS.53t1 Btati"n indicator. M. Anthony . . . . . . . . . . . . . . . . . . . . . .  418,346 
Paper holder and writing tablet, combined carbon. Steam engine, S. L. Bates . . . . . . . . . . . . . . . . . . . . . . . . . • . . .(18t548 

�'. B. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.2S;; Steam generator, C. Jillson . . . . . . . . . . . . . . . . . . . . . . . . . 41S.IS7 
Paper, machine for straightening sheets of, C. M.  Steam meter, E. J .  Wood . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,329 

Cott. . . . . . .  . . . .  . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . .  . .  41S.:nO I
' Steam trap. return, J. McGwin . . . . . . . . . . . . . . . . . . . . .  41S.213 

Paper receptacle. O. H. Hicks . . . . . . . . . . . . . . . 4IS.179. 41S.1S0 Stereotype and electrotype plates, machine for 
Passenger recorder ,"or railway cars, A. C. Stone . .  418,391 beveling, J . .\tanning . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,2!l2 
Pedal att�chment. L. Kusoner . . . . . . . . . . . . . . . . . . . . . . .  418.572 Sticker head. A. Crampton . . . . . . . . . . . . . . . . . . . . . . . . .  418.;;00 
Pen� fountain, .J .  D. Bray . . . . . . . . . . . . . . . . . . . . . . . . . .  418,H94 Store service apparatus. G. JJ. Boynton . . . . . . . . . . . .  418.436 
Pencil and C'alendar, combined lead. J. H. Paige . . 418,217 Store service apparatus, E. A. Rorke. . . .  . . . . . .  418,230 
Pencil sharpener, J .  T. & II. W. Morgan . . . . . . . . . . .  41S.376 Stove grate, C. W. McCutchen . . . . . . . . . . . . . . . . . . . . . . 41S.294 
Perforating machine. F. Anderson . . . . . . . . . . . . . . . . .  418.184 Stove or furnace, J. T. Robbins . . . . . . . . . . . . . . . .. . . . .  418,226 
Permutation lock. M. B. Mills . . . . . . . . . . .  . .  . . . . . . .  418.;;20 Stoves. heat radiator for oil, M. E. Smith . . . . . . . . . .  418.2!4 
.Petroleum, apparatus for burning crude, N. Wash- Street or station indicator, M. Anthony . . . . . . . . . . . .  418,347 

burn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,326 Surf power, apparatus for utilizing, J .  Ringen. . .  418,590 
Petroleum burner. F. H. Smith . . . . . . . . . . . . . . . .. . . . .  4 18.243 Surgical instruments of glass, constructing, F. A .  
Phosphate. makin" bicalcic, C. E. D. Winssinger .. 418.259 Stohlmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.247 
Photographic camera. C. P. Stirn . . . . . . . . . . . . . . . .  418.043 Suspenders. A. A .  Mandell . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.203 
Piano hammers and jacks. pin securer for. A. C. Table. See Kindergarten table. 

Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.527 Tablet. F. B. Gibbs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  418.176 
Picture frame, W. T •• WrI"ht . . . . . . . . . . . . . . . . . . . . . . .  4IS.261 Tag. laundry. N. Garst . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 4IS.610 
Pi l low sham holder. J. Shutting . . . . . . . . . . . . . . . . . . . .  41S.240 Teeth. preparing porcelain, Parker & Stoddard . . .  41S.38O 
Pin .  �ee Clothes pin. Husking pin. Telegraph instrument. mechanical. J. H. Bunnell 418.443 
Pins for pin fasteners. machine for making, J. H .  r.relegraphy. quadruplex, C. L .  Healy . . . . . . . . . . . . . .  418,284 

Baird . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.486 Terry fabric. J. Mellor . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  41S,206 
PipE'. See Tobac.!o pIpe. Thrashing machinf', L.  Bronson . . . . . . . . . . . . . . • . . . .  418,365 
Pipe coupllnl'(, E. �'. Robert . . . . . . . . . . . . . . . . . . . . . . .  41S.591 Thrashing machine. H. A. Wetsell . . . . . . . . . . . . . . . . . .  4IS.430 
Pipe. manufacture of composite metalliC. J .  C. Thrashing machine attachment. C. Doering . . . . . . .  418,312 

Bayles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 18.154 Thrashing machine or separator, metallic. I. T. 
Pi pe. manufacture of cast Iron enameled. A .  Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . , 418.152 

Haarlander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.1\.14 Tie. See Bale tie. Railway tie. 
Plann1" machine. W30ds & Thomas . . . . . . . . . . . . . . .  41S.;;45 Tile. i l luminating. J.  J acob . . . . . . . . . . . . . . . . . . . . . . . . .  418.61S 
Planter and fertilizer distributer. G. L. Armbris- Tobacco pipe. H • .  1. For.ter , . . . . . . . . . . . . . . . . . . . . . . . . .  41S.511 

ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.485 Tobacco stripping and booking machine. J. R. 
Planter and fertilizer distributer, seed. J. T. Wi l l iams . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,663 

Gallaway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.174 Tool. combination. Stowe & Uh! . . . . . . . . . . . . . . . . . . . .  418.358 
Planter. corn. W. Shortlo . . . . . . . . . . . . . . . . . . . . . . . . . .  418.387 Tool, compound. R. B. Stewart . . . . . . . . . . . . . . . . . . . . 418.541 

TransferrinI'( apparatus, E. & C. E. Lindsley . . . . . . .  418.525 
Trap. See Animal trap. Insect trap. Steam 

trap. 
Treadle. machine. A. T. Tregurtha . . . . . . . . . . . . . . . . .  418.661 
Truss, C. F. Storrs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41S.660 
Tub. See Bath tub. 
Tubs, combined supply. waste, and overflow for 

bath, A. Haarlander . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.643 
Turnina- rosettes or the like, machine for, R. C. 

Brown . . . .  . .  . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,161 
Type setting machine. J. B. Odell . . • • . . . . . . . .  , . . . . . .  418.321 
Type setting machine, electro-magnetic. W. 

Dreyer . .  . . . .  . .  . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418,664 
Typewriter cabinet. J. Kiefer . . . . . . . . . . . .  . . . .  . . . . . . . 418.522 
Typewriters. device for shifting the platens of. 

W. H. Jayne . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . 418,319 
Typewriting machine. C. L. Sholes . . . . . . . . . . . . . . . . . .  418.239 
Typewriting machines, reverse movement attach-

ment for, Woodall & Romme . . . . . . . . . . . . . . . . . . . .  41S.26O 
Valve, balanced fioat. II. H. Craigie . . .  . . . .  . . . . . . .  418.276 
Valve for water filters. etc., check. O. H. Jewell . .  41S.335 
Valve Ilear. G. A. Franke . . . . . .  . . . . . . . . . . . . . . . . . . . .  41S.404 
Valve mechanism for hydranlic elevators, W. P. 

Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.405 
Vehicle, M. Medart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41S.65O 
Vehicle brake. automatic. C. E'. Moore . . . . . . . . .. . . . . 4IS.210 
Vehicle running gear, D. Reynolds . . . . . . . . . . . . . . . . .  41S.224 
Vehicle wheel. J. Arnott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.434 
VelOCipede, S. Garwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.611 
Ventilatmll bnildings. E. K. B1alkle . . .  . . . . . . . . . .  418,305 
Ventilator. See Window ventilator. 
Vise and screw cutting and drilling device, com-

bined. J. O. Barrett . . . . . , . . . . . . . . . . . . . . . . . . . . . .  418.6.17 
Voting compartment. C. H. PeCk . . . . . . . . . . . . . . . . .. . . 418.624 
Wagon body lock. A. U. Phillips . . . . . . . . . . . . . . . . . . . .  418.625 
Wagon. dumpinll. W. H. Long . . . . . . . . . . . . . . . . . . . . . . 4IS.338 
Washing macbine, J. Carlisle . . . . . . . . . . . . . . . . . . . . . . .  418,331 
Washing. Headen & Boswell . . . . . . . . . . . . . . . . . . . . . . . .  418.409 
W ... hing machine, Toppinll( & Scutt . . . . . . . . . . . . . . . .  41S.595 
Washing machine, C. N. White . . . . . . . . . . . . . . . . . . . .  4IS.431 
Watch ,  H. Jaccard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,304 
Watch case. locket, or similar article. A. Peabody 418.21S 
Watch. stem winding, J. J .  Croughln . . . . . . . . . . . . . . .  418.401 
Watch. stem windin .. and setting, A. H. Potter . . .  4IS.381 
Watch, stop, H. A. Lugrin . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.577 
Water closet. W. S. Mayo . . . .  , . . . . . . . . . . . . . . . . . . . . .  41S.5bO 
Water heater, A. Spence . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.538 
Water motor. A. A. Besemer . . . . . . . . . . . . . . . . . . . . . . .  4IS.304 
Water purifier. I. E. Overpeck . . . . . . . . . . . . . . . . . . . . . . 41S.470 
Weighing attachment for wagons, Z. T. Gragg . . . .  41S.317 
Weils. 011 savir.g apparatus for petroleum, J. W. 

Felt . .  . .  . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.509 
Wheat hulling machine, G. Geist . . . . . . . . . . . . . . .. . .  41S.175 
Wheel. See Metal wheel. Vehicle wheel. 
Wheel rim bolting machine. W. J. Kauffman . . . . . .  41S.52O 
Windmill. A. G. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  418.531 
Window ventilator. J. P. Kolzem . . . . . . . .. . . . . . . . . . . . 41S,I93 
Wire bands, machine for forming eyes on, F. B. 

Griswol d .  . . . . .  . . . .  . .  . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  41S.456 
Wire bending machine, Griswold & RandeL . . . . . . .  41S,512 
Wire, machine for corruj;l'ating and cutting, W. 

H. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 418,160 
Wire. stralglltenlng. J. W. Griswold . . . . . . . . . . . . . . . . 41S,459 
Wire stretcher and staple puller .. T. E. �'rlke . . . . . .  41S.172 
Wrench, H. F. KorB . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4IS.337 
Wrench attachment, J. Kenney . . . . . . . . . . . . . . . . . . . . . 418,521 
Wrinl(er. See Mop wringer. 

DESIGNS. 
Casino, exterior of a, W. K. Benedict. . . . . .  . . . •. . . . .  19.550 
Chapel, exterior of a, G. C. Gillespie . . . . . . . . . . . . . . . .  19.551 
Glass, ornamentation of, W. J�. Pilkington . . . . . . . . .  19,052 
Hardware. ornamentation of builders', C. W. & F. 

H. Andrews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,533 
Hardware, ornamentation of builders" G. S. 

Barkentin . . . . .  . . . . . .  . .  . . . .  . . .  . .  . . .  . . . . . . . . . .  . . . .  19.545 
Residence, exterior of a, W. K. Benedict, 

19.534 to 19.588, 19.546 to 19.519 
Rug, J. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19,542 
Rug. W. G. Wil.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.543. m.544 
Salt ceilar. etc . •  A. Stemn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.589 
Stove. heating. C. F. Walther . . . . . . . . . . . . . . . . . . . . .  19,511 
Water closet bowl or stand, J. Budde . . . . . . . . . . . ... . . 19,540 

TRADE MARKS. 
ACid, carbOliC, W. Pickhardt & Kuttrolf . . . . .  , . . . . . . .  17,354 
Balm or salve for rough skin. Cooper & Harden-

burgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17,327 
Beer. Herting & Sanl'(er. . . . . . . . . . . . . . . . . . . . . . . . . . . .  17,342 
Cashmere shawls. Hilton, Hughes & Denning . . . . . .  17.:l43 
Catalol'(ues. F. M. Sproehnle & Co . . . . . . . . . . . . . . . . . . . . 17.:;5i 
Cbloral, chemical compounds derived from, Chem-

ische �'abr.ik Auf Actien (vormals E. Scherlng). 17,325 
Cigars. J.  T. Dyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.3:14 
Cigars� A. Friedman . . . . . . . . o .  . . . . . . . . . . . . . . . . . . . . . . . 17.841 
Disinfectants. Condy & Mitchell . . . . . . . . . . . . . . . . . . . . .  17,326 
Eyeglass and spectacle frames, g-lasses for, Johns-

ton Optical Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.345 
Fertilizers, Lister's Agricultural Chemical Works .. 17.%1 
Flour. patent. Swan I,ake Mill Co . . . . . . . . . . . . . . . . . . . . 17.:15g 
F lour. wheat, Eagle Roller Mill Co, . . . . . . . . .  17.3.15 to 17.$18 
Food made from wbeat. E. R. Durkee & Co . . . . . , . .  17.;;33 
Gloves of kid und other skins, Balean F·reres . . . . . .  17.:·nlJ 
Hay in bales. cut. Evans & Evans . . . . . . . . . . . . . . . . . . . .  17.340 
Iere cream. ices, water ices, fruit punches, sorbets, 

III aces, confections, and iced and frozen cau-

dies. E. H. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 17.347 
Meats. antiseptic coloring- compound for, J. Hor-

ner . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.::)44-
Medicine acting as a blood purifier and nerve 

tOllic. Kenyon & Thomas . . . . . .  . .  . . . . . . . . . . .. . . . .  17,348 
Medicines for purifying the blood, Dallas Medi-

cine Manufacturing Company . . . . . . . . . . . . . . . . . .  17,328 
Oil for external and internal use, S. Monroe . . . . . . . . 11,:353 
Potteryware. M. L. Storer . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.358 
Pumps, bydraulic, J. A. Livers . . . . . . . . . . . . . . . . . . . . .  17,352 
QUinine. Roessler & HasBlacher . . . . . . . . . . . . . . . . . . . . . . 17.355 
Remedies. line of proprietary, W. J. Kendrick .. . . . . 17,346 
Rubber. footware made wholly or partly of, Brook 

Haven Rubber Shoe Company . . . . . . . . . . . . . . . . .. . . 17.324 
Shoes and boots. �'. �'. Emery . . . . . . . . .  : . . . . . . . . . . . . . .  17.339 
Skin. lotion or cream for the. S. T. Kostitch . . . . . .  17,349 
Spices, cream of tartar, saleratus, and bicarbonate 

of soda. E. R. Durkee & Co . . . . . . . . . . 17.329. 17.330. 17.332 
Spices for fleasoning meats, etc" E. R. Durkee & 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17.3.l1 
Tobacco, plug. J. H. Spencer . . . . . . . . . . . . . . . . . . . . . . .  17.356 
Whisky. P. M. Lagon!.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.350 

A printed copy of the speclflcatton and drawing of 
ILny patent In the foregoing list will be furnished from 
this omce for 26 cents. In ordering please state the 
Dame and number of the patent desired, and remit to 
Munn & Co., 361 Broadway. New York. 

Plate lifter, White '" Dudl�1 . . . . . . . . . . . . . . . . . . . . . . . . '18,S44 Toy, J. C. Cullin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . 111.l&& 

Canadilln Patent .. may now be obtained by the 
Inventors for any of the inventions named in the fore
going list, provided they ILre simple. Ilt a cost of $40 
each. If complicated the cost will be a little more. t'or 
full instructio"s address Munn & Co., 361 Broadway, 
lie" Yorl<. OlJlel' lorei«n patents may al.o be Obtained. 

Insl d .. Page, each Insertion • • •  '7;') cent. a liRe. 
Back Palle. ench insertion • • •  $1 .00 Il line. 

The above are charges per agate line-about eight 
words per line. This notice shows the width of the line, 
and is s�t in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

U SE AOAMANT WALL PLASTER 
It  is Hard, Uense, and Adhesive. Does not check 

or crack. It is impervious 
to wind. water, and disease 
germs. It dries in a few 
hours. It can be applied in 
any kind of weather. It is 
in general use. Licen8es 
granted for the mixing, 
nsing, and selling. Address 

ADAMANT MFG. CO. 
71 E. G enesee Street, 

Syrncuse, N .  Y. 

Patent Foot Power Machine 
Complete Outfits. 

Wood or M etal workers without steam 
power. can succe��fully compete with 
i:'1 ito�� s��hWGusWrn�h[ll:re;; 
latest and most improved for practical 
shop use, also for Industrial Schools, 
Home 'rraining, etc. Catalogue free. 

S e n eca F a l l s  Mfg. Co. 
695 Water Street, Seneca � aUs, N. Y. 

T H E  B R O U C H TO N  

:M: I :X: E R  
-FOR-

Wall Plaster & Ferti l izers 
MANUFACTURED BY 

Alexander, Brad ley & Dunning, 
Syracuse, N. Y . .  U. S. A .  

SEBASTIAN, MAY & CO' 
Improved Screw cutting' 

�::e�LATHES 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama
teurs' outfits. Lathes on trial. 
Catalogues mailed on apphcation 
165 W. 2d St., Cincinnati, O. 

ELECTRO MOTOR. SIMPLE. HOW TO 
:::��;,: d��i�e:a�g���j.����c��o� �fe�i"o"�s�\�g� 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery. and 
which would have su:ffi.cient power to operate a foot 
lathe or aoy machine requiring not over one man power. 
With 11 figures. Contained in ::3CIl�NTIFIC AMERlCAN 
SUPPLEMENT. No. 641. Pr ice 10 cents. To be had at 
this oftic� and from all newsdealers. • STEEL TYPE roc TYPEWRITERS, 

- Stenc i ls ,  Steel Stam ps

. 

I Rubber 
. ,' and Metal Type Wheels. 

New York Stencil Works, Mfrs. 

100 Nassau Street, New York. 

V O L Jli EY W. JI A SON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PIUI V I J lEN CE. R. I. 

USEFUL BOOKS. 
Manufacturers, AgrICulturists, Cbemists. Engineers. Me .. 

chanics, Builders, men of leisure, and profeRsional 
men, of all claRses. need good books in the line of 

their respective callings. Our post office department 
permits the transmission of books through the mail. 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 

. ditrerent subjects, bas recently been ' published for 
free circulation at the office of this paper. Subject.8 
classified with names of author. Persons desiring 
a copy, have only to ask for it, and it, win be mailed 
to them. Address, 
M U N N  & CO . . 361 IIroadwllY, New York. 

T O O L A G t N T S WA N T E D 
ll( every S H OP IlJ. the U n i teQ  S t a t e s  

- Send 1 0 e  for (ataiogu e . --5 tahonery cOo -" THE FINEST OF MECHANICAL TOOLS A SPECIALTY 
, C. B . ..IAM ES. 9 S  L A K E  ST. C H ICAGO. F! R E 88 E 8. g� J.?n3�� ��:e�: 

For almost every purpose requiring pre8111ure 
aOOM ER &. BOSCHERT PRESS CO. S,.,.,J jM 166 WeAt Water Street, Cool.,... S7rac8.." N. Y.,  V. IS. A. 

© 1890 SCIENTIFIC AMERICAN, INC.



J ANUARY IS, 1890.] 
A Great Repository of Practical and 

Scie'ntifi,tJ Information. 

:LV <> "'gV :El.ElA.::I:) y" • 

P rice $2 .00. 
Free of Postage to any Address in the World. 

Containing Several Thousand Receipts. covering the 
Latest, most lmportant, and most Useful Discoveries in 
r;,h�{::i'l"AsT:;����'�d��g,i��
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German of Drs. W inckler. Elsner, Heintze. Mierzinski, 
Jacobsen. ' Koller. and Heinzerling:. with :\dditions by 
�VJ�

a
: Ji il���!: 1r�:��f:� ����tft'tt:\tW;�i�Up�� 

D. d'leid.l . Secretar
l 

of the FrankHn Institute. Phila
delphia, author 0 " Galvanoplasttc Manipulations." 
f��������n�li�o�:J��i�ff:rl��������t?�I��� ��f�:: 
ed, containing an Immense amount and a great variety 
of matter. 

Price $2.00, free of postage to any address in tlw 'World.. 

t.!!:,j f���:::;;.M:!�i"'�'t;;: ;:::.rf;�e ��b�Z:"'i� 
any ""e in any part of tile WOTld who will furnish his ad
dress. 

H E N RY C A R E Y  B A I R D  &. CO. 
INDUSTRIAL PUBLTSHERS,BOOKSELLERS & IMPORTERS 

!>l I D  Wal u u t  St., I'hi ladelphla, Pn., U . S .  A. 

STANLEY'S 
STORY OF 

Emin's Rescue. 

$citutifi c !mtricau. 

EVANS FRICTION CONE CO. 

PATENTED. 

FRICTIONAL GEARING for REGULAT· 
ING and CHANGING SPEED 

of all MACHINERY. 
The speed can be quickly and easily varied while run

ning from 100 to 200 feet per minute. They are 
PRO�lP'l'. E F FICIENT. a lld NOlSELE,.S. 

A d dress. Sli Wate}' Street. Boston, M o ss. 

Barnes' Foot- Power Machi nery 
Complete outfits for Actual Worksnop 
Business. A customer says : .. Consid
ering its capacity and the accuracy of 
your No. 4 Lathe. [ do not see how it 
can be produced at such low cost. The 
velocipede foot-power is simply ele
�ant. I can turn steadily for a whole 
day, and at night feel as little tired 
as if I had been walking around." 
Descriptive Price lAst Ifree. 

W. F. & JOHN BARNES CO., 
1999 RUBY ST .. Rockford, III. 

ICE-BOATS - THEIR CONSTRU CTION 
and management. With working drawings detal�. and directions In full . Four engravIngs. showing mode of 
construction. Views of the two fastest lce�BaIllDg Doats 
used on the Hudson river in winter . By H. A. Horsfall, 
M.E . Contained in ScIENTIFIC AMEHICAN SUPPLIC
MENT, 1. The same number also contains the rules and 
regulat.1ons for the formation of ice-boat clubs, the �an. 
ing and management of ice-bonts .  Price 10 cents. 

------

Rolls Pulverizer 
Simple, Durnble, COIDPaet.. Dustless, 

and R. finished product direct 
from the machine��. 

The best Ore Granulator for leach
ing and concentration. 
MANUFACTURE A I,SO 

Gates Rock and Ore Breakers 
Address for Catalogues 

GA TES UtON W O RK!'. 

1i 0 C !"Oo . C lin t o n  Sr ..  C h lcaa:o. 

T H E  MOD E RN ICE Y A C H T .  - BY 
Geo. W. Polk. A new and valuable paper. contalning 
full practical directions and specifications fol' the constrnction ot the fastest and uest kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with engravings drawn to scale, showing the form , position, and arran�emeut of all the parts. Contained in SCI EN
TIFIC AMERICAN l;UPPLE'lENT. No. 6'l4. Price 10 
ceuts. To be had at this office and of all newsdealers. 

AND <lASTERS, 
Noiseless Rubber-Tired Truck Wheels 

AND CA STERS. 
that save a11 wearing of floors. 

COMl'L ETE 'I' R U CKS. 

Catalogue free. 
C EO. P .  CLARK,  

Windsor Locks, Conn.  

AN EW �;rALOC UE 
VA L U A B L E  PAP E R S  

Contained in SCIENTIFIC AMERICAN SUPPLEMENT, sent 
free oj charge to any address. MUNtoi & CU •• 361 BrondwDY. !(ew York. 
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N O W  R E A D Y .  

Experimental 

BV GEO. M. HOPKINS. 
• 

740 Pages. 680 I l l u stratio n s. 

P R I C E ,  by m a i l ,  postpaid ,  • • • • $4.00 

SEND for FREE I LLUSTRATED CI RCU LAR and 
Table of Contents. 

THE ISTOR Y OF EMIN' S RESC UE, A S TO I,D SCREW PITCH and CENTRE GAUGE. 
, -", f ri:TIGHT&S LAGK BARRELMACH IN(�Y 

_' '' , - :'.� _',U A S PE C I A LT Y G'J' .. 
IN ISTA N L EY'S I,ETT ER"'. Published by Mr. 

8TANLl!!Y'S permission. Edited by J .  SCOTT KELTIE, 

Librarian to the Royal Geographical Society. With 
Map of the Route and Three Portrans. 8vo, Clotil, 
lit cents. 

Other Works by Henry M, Stan ley ,  

THROUGH T H E  DARK CONTINENT ; or. The 
Sources of the Nile, Arour.d the Great Lakes of Equa
torial Africa, and Down the Livinj;tstone River to the 
Atlantic Ocean. With 14" illustrations and Colored 
·Maps. 2 vol ... 8vo, Cloth, $10.00 ; Half Morocco. $15.00. 

THE CONGO AND THE FOUNDING OF ITS � RJ;;J;; 
STATE. A Story of Work and Exploration. With 
over One Hundred Full-page and Smaller Illustra
tions i CI)}ored Maps and Marginal Notes. 2 vols., SVQ, 
Cloth, $10.00 ; Half Morocco, '15.00. 

COOMASSIE AND MAGDALA : The Story of Two 
British Campalgns in Africa. With Maps and lllus
trations. 8vo, Cloth, $3.50. 

Published by HARPER & BROTHERS, N . Y. 
The above WOTks are for sare by aU booksellers, OT wiU be 

sent by HA RPER & BROTHERS, postage prepaid, to any part 
oj the Unttea States, Canada, OT Mexico, "" receipt of price. 
HARPER'S NEW CA'l'A LOGUE, a IUscriptive list oj over 
S,OOO volumes, sent postpaid. on receipt of Ten Cents. 

OIL WELL SUPPLY CO. Ltd. 
9 1  & 9 2  WA'.I'ER STREET, 

1' l ltsbu l'lrh. l'a . .  
Manufacturers of everything needed for 
.4.:Et..T E Il!i X A N __ ELLa 

either Gas, Oil, Water, or Mineral 
Tests, Boilers. Engines, Pipe, 
Corda�e, UriJlin� Tools, etc. 
Illustrated catalogue, price 
lists and discount sheets 

on request. 

CORRO SION AN D FOUL I N G  O F  

����fn"g
n
�h�':,':.��.r�fth�

a
g�ir��i.f.i��d�O�·II����Sh�\r. 

Qf iron and steel ships, and the various metliods that 
!lave been tried for tile purpose of overcoming the diffi
culty. Contained in SCIE X TI11'!C AMEHICAN SUPPLE
MENT, No. 7 09. Price· 10 cent •.  To be had at this office 
anJ from all newsdealers. 

ARTESIAN 
Wells, Oil and Gas WellB, drilled 
fl������:=ul:� 
��an"J'':;'���¥>� able Hone Power and Mounted 
Steam DrillIng Machines for 100 to 
600 ft. Send 6 cents tor illustrated 
cataloJ.:'ue. a ' UH'CC ,\ l ' lcHial l  
and Oi l  \Ve l l  S lI pp l y  Co.,  

80 Beaver Street, New York. 

PERFECJ;V;SPA!!� I L E 
The Koch Patent File. for preserving newspapers. Mag. 
azl1es, and pamphlets, has been recp.ntly improved and 
prlce reduced. �llbscr1bers to the SClENTIFIC AME H I 
(�A N and SC I E :\' TIHIC A M E lU('AN 8uPPLEM y.NT can be 
��J'�
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" SClEN'rIFlC A M E RlCAN ' in "i1t. Necessary for 
every one wbo wishes to preserve tbe pBper. Address 

llI U N N k CO •• Publishers SCIENTIFIC AMERICAN. 

DEAFNESS .t. HEAD IDISES CURED b,. 
Peck's INVISIBLE TUIU .... EAR 
C'JSHIO.S. Wbispers beard. Com, 

fortable. Succesf{l U I  where all Remedies ".A.IL. Ills. oook& 
proofs free. Address 1'. 1118(,:01, 868 8road •• 1, New Y.ork. 

Improved Surface Gauge. Try 
and Centre Squa·res. Standard ",- �.'a/ J O H N  G RE E NWOOD &: C O .  " R O C H  ESTER N Y M U N N  & CO " Pub l i s he rs, 
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§�eltegi::a}!:,na�!'d�:[:a VELOCITY OF ICE BOATS. A COLLEU �ffiH .of iht l.dtttUtit @\mtrit'llU, 

St.eel Squares, Spring Calipers, 
Hardened StrBight Edges. etc., 
etc. ar- Illustrated Catalogue and 
Price List free. 

STAN DARD TOOL C O . .  A T H O l.. lUA SS. 

r C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions lor construction, with one 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through_ 
out the year at a. temperature of from 34:0 to �o. Con ... 
talned In S(,IENTIFlC A''''RICAN SUPPLF.llEN'' No. 1 1 6. 
Price 10 cents. To he had at this Office Bnd of all new .. 
clealers. 

tion of Interesting letters to the editor of the SCIENTIFIC 
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faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained In SCIENTIFIO 
AMERICAN SUPPLEMENT, No, 214. Price 10 cents. To 
lie had at this office and from all newsdealers. 

� Special Screws, Pipe Cutters, Solid� 
......"..".Steel Thumb Tacks,Patented Article. • . and General Hardware manufa.ctured by Ellis 
Manufacturing Co •• 356 Congress Ave., New Haven, Ct. 

PILE DRIVING re:-(Nl!�:i�r..: 
logue. Vulcan Iron Works, 80 N. Clinton St., Chicago. 

361  Broadway , N ew York. 

N nb';,� J�'r89����et;Vv�·t�.s���1�r���pift:��'fIi 
be held by the Nu.vy Department at the Naval Ordnance 
Proving Ground, Annapolis

h 
Md .. or ut such other place 

:u:a6e 
b6e f��rit�a�efeet �na fo�P�cE!�

t
��i�:U%l���� who intend to furnish armor plates for trial can obtain 

fu l l  information cancerntngtbe tests by communicating 
with the Bureau of Ordnance, Navy Dopartment. No
tice of intention to compete in this tria] must be received 
by the Bureau of Ordnance on or before February 10, 
1890. B. F. 'I'RACY, Sec1'etary of the l\'avy. 

pl·�r:���tlt. �y.� ����Ii!��d�Ne�ey��&.!�yrJ;ttJ�� � OF YAltDS AND DOC K S, Navy Department, WafhingtoD, 

.. �nci�;.,?e�
c
'i?'P�';,���'al�70r

S
��c�,!l�Ot'l;�\1n� Mf�i

ca
i�r CUTLER D E S K B E S T I N  T H E W O R L D .  A . C U T L E R &: S O N "  

• 8 U F F A L O .  N .  Y. , U . S A New York Navy Va·rd," will be received at this Bureau 
until 11 o'clock A. M. on Tuesday. January 14. 1800. and 

F I R E F E LT THE �EW N ON-CON D U CTI N G  MATER .IAL I ���1�1:in�Pf��s
i
�,::;g����\� �!W{�:�;:'{Dls��
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t���� I. a FI�x!ble Felt Mnde "r Pure .Asbestos, m a , of the yard may be examlncd upon application to the • finely dIVIded fibrous state, mdestructIble by heat and Commandant of the New i"ork Navy Yard or the Bureau. 
. . u.nexcelled 8S a Non-COf].d�ctor. U. �. Navy testM show Responsible security will be required for the faithful It to !Je superior to HaIr Felt In Non-Conducting q ualities. Made mto sectIOnal form performe.nce of the contract, am! the right is reserved for pIpes and into sh�ets an.d rolls for la.rge :urfaces. Send for SR-�ple8. tC' reject any or all proposals not deemed advant9{!eOU8 A sbe_!o s  Boller COVer l U II'S, Stellm 1 ack i ugs, A shestos Clot h ,  A sbe otos to the Government, and to waive defects. A bond for BuildIng Paper, etc. the sum of two thousand ($2 000) dollars must accom_ 

T H E  (;HALME lt�.Sl'ENCE (;0 . , 4 1 9 to 4�1i Eill'hth St. , New 'i'ork. pany bids for tbe work. G. B. 'WHITE, Chief oj B,weau. 
BRANCHEs:-Philadelphia, Chicago, Pittsburgh. Boston. 

ARCHITHCTURAL BOOKS. 
Useful ,  Beautifu l ,  and' Cheap. 

To any person about to erect B dwelling house or sta
ble, either In the country or city, or any builder wishing 
to examine the latest and best plans for a church. school 
house. club house, or any other pnbllc building of high 
or low cost, should procure a complete set of the ARCHI. 
TECTS' AND BUILDERS' EDITION of thp. SC i E NTIFIO 
AJlEHICAN. 

The Information these volumes contsin renders the 
work almost indispensable to the architect and builder, 
and to persons  abOut to build for themselves they will 
find the work suggest! ve and most useful. They contain 
colored plates of the elevation. plan, and detail draw
Ings of lIlmost every cl"". of building, with specifica
tion aild approximate cost. 

Eight bound volumes are now ready and may be ob
tained, by mall, direct from the pnblishers or from any 
newsdealer. Price, $2.00 a volume. Stitched In paper 
covers. Subscription price. per annum, $2.50. Address 
and remit to 

MUNN & CO., Publishers, 
36 1 Broadway, New Yor]{. 

HOW TO MAKE DYNAMO·ELECTRIC 
Machines.-By Geo. M. Hopkins. With drawings to scnle 
and ful1 directions for constructing dynamos of different 
sizes. The small machine is intended tor experimental 
purposes. Wil l heat from 4 to 6 inches of platinum wire. 
produce the electric Jight, decompose water rapidly. 
magnetize steel, ring a larg-e gong, give powerful shOCks. 
�r:�:�

e
O�

n
l%�����::��rl'S�

n
So'ril

l
!j!�� \�

m
s8���lF.���I-tis 

1 6 1  and �99. Price 10 cents each. The larger ma· 
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pound wound machine. Can be run for a short time by 
two or fonr men. Requires one horse power for con
tinued running. Best. engravin�8 of dynamo ever pro
duced. Detai ls of every part shown. Winding- of arma
ture and field magnet plainly illustrated. An y  iotel
ltR"ent person with the aid of these drawings and instruc
tions may make useful , dnrFlhle, and effective machines. 
Contained in SUPPLEM ENT 600. Price 10 cents. 

MUNN & CO., PUBUSBERS. 36IBroadway, New York. 

THE PHONOPORE. - DESCRIPTION 
of Langdon-Davies' new system of multiple telegraphy 
by means of an apparatus called the Phonopore, which 
can be made to work side by side with ordinary' tel
egrapbs without interfering with them. With 7 IUUS' 
trations. Contained in SCIENTIFIO AMEltIC.A.N S UPPLE
MENT, No. 69S. Price 10 cents. To be had at this office and from aU newsdealers. 

NICKEL ANODES, 
N ICKEL SALTS, 

R O U C E S ,  
C O M P O S I T I O N ,  

BU FFI NG WHEELS, 
ELECTRO &. N ICKEL 
PLATI NC OUTFITS.  

TH E  PENNA.  D IAMOND D R I LL & MFG. CO.  
B I RDS IlORO, PA • •  Builders of High Class 
Steam Engines. Diamond Drilling and General 
Machinery. Flour Mill Roils Ground and Grooved. 
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