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THE NEW JET BOAT EVOLUTION. terprising people as ourselves. There can be but three 

A few weeks ago we gave an account of the new ex- Americas-north, central, and south; and eventually 
perimental 100 ft. boat Evolution, which ill to be pro- there will be but one people from the Atlantic to the 
pelled by a high pressure water jet, and from which Gulf, bound by inseparable ties of lan guage and con

greatly improved results are expected by Dr. Jackson, sanguinity. He denounced s trongly the policy of free 
the projector, and his friends. The propul sion of trade as long as Canada remained a part of the British 
boats by expelling a jet of water from the stern is a I empire, and contrasted the b itter racial and religious 
very old idea and has often been tried, but heretofore antipathies existing under a cold mo[]archical sway 
with loss of speed as compared with the ordinary screw with the obliteration of such rivalries in a republic. 
or wheel propeller. In all of these jet experiments, a And so he went on to prove conclusively that ., there 
large jet of water has been used at a comparatively low is no future for Canada but in union with the United 
velocity. Jets varying from 5Yz feet area to 7Yz inches States, which is to-day the first in ind ustry, education, 
have been used. and wealth among the nations of the world "-all of 

In this n ew boat, the Evolution, n ow nearly re�dy for which is doubtless true enough, b u t  of a nature to 
trial in this harbor, the propelling jet of water is to be provoke sharp criticism from 'the 'l'oro nto pres. 
only three-fourths of an inch in diameter, delivered The other openin g addresses before the several sec
under the enormous pressure of 2,500 pounds to the tions were on less exciting topics. Prof. Wood ward 
inch . This is a novel and striking depal'ture from the addressed the section i ncluding mathematics and as
old methods. The builders confidl·ntly expect the tronomy on the " Mathemati cal Theories of the 
new system will revolutionize the art of steam naviga- Earth," as to its shape, size, constitution, distribution, 
tion and render useless the employment of the present of its mass, internal heat and secular cooling, crust 
cumbersome forms of marine engines, propelling screws movement8, and sundry theories of cosmogony. Prof. 
and wheels. That a tiny stream at high pressure Carhart, before the section of physics, reviewed the 
should be more effective in propelling boats than a " Theories of Electrical Action." Electrical applica
large stream at low pressure is generally denied by Hons increased so rapidly that only expert s could keep 
the best engineering authorities. The n ew boat has pace with them, although they awoke universal 
been constructed to work in almost direct contradic- popular in terest. He expressed the hope that elec
tion to the theories and calculations of Rankin and tricity and magnetism might yet be obtained from sun
other naval scientists. light. He gave a retrospective view of work done by 

The following, by Mr. S. Alfred Varley, may perhaps electricians during 225 years, most of which period was 
be regarded as an explanation of the scientific basis barren. Maxwell's transbtion of Faraday'S ideas into 
upon which the new enterprise rests. mathematical language, 16 years ago, marked an epoch. 

"In the transmission of energy h ydraulically, there Nothing further seems to be necessary to prove the 
is a loss of useful energy arising out of the fact that the electro-magnetic theory of light than the astounding 
energy has to move the vehicle of its transmission facts that electro-magnetic waves are reflected from 

bodily, and this general law would seem to prevail in the walls of a room, and that an iron post casts an elec
all cases, viz., the higher the potential, i. e., the greater tro-dynamic shadow. Electricity annexes the domain 
the amount of energy to the weight of its vehicle, the of light and radiant heat. Henceforth, l u minifero us 
more complete is the transmission. ether must always have place in language describing 

" As an example of what seems to be a general l aw, electrical phenomena. 
consider the transmission of energy mechanically by In the section of anthropology, the opening address 
means of a long wire passing over p ulleys and moved by Vice-President Garrick Mallery was an effort to 
rapidly in alternate directions; the overcoming the show a strong similarity between the Israfllite and 
inertia of the wire and thE: pulleys, and the friction Indian races. He discussed their ideas of religion and 
encountered, will consume energy. Let it be assumed planes of culture, announcing the fact that revelation, 
the waste from the above causes equals 50 per cent of which is usually claimed as antedating religion, is the 
the energy, if  the wire and the pulleys can be reduced last step in its evolution, being the point. where the 
to half their weight, the inertia and the friction will be mind clings to faith as a final refuge from doub t, that 
correspondingly reduced, and 75 pel' cent, instead of 50 is for so many the synonym for despair. 
per cent, would be tran smitted. In the chemical section, Prof. Dudley, of Nashville, 

•• The same general principle to that above discussed" Amalgams." His  paper was highly techni
mentioned, in reference to the transmission of energy cal . He asserted that work done hitherto on amal
by means of a wire, holds good with hydraulic trans- gams was very desultory, zealous investigation s be
mission, and also with steam engines. ing usually cut short with lame resul ts, whereas it is 

" When energy is transmitted to a distance hydraulic- vitally important for us to continue o u r  own lines, 
ally, the greater the amount of energy associated with as well as those begun by others, to legitimate con
the water moved, in other words, the higher the poten- clusions. 
tial or pressure employed, the greater the percentage •• Protoplasm, or Living Matter," was the theme on 
of energy transmitted and developed as work at the which Prof. G. L. Goodale opened the biological sec-
distant station." tion. He said that the term protoplasm was familar 

.. j., • to all .  He reviewed the history of researches as to 
THE SCIENTIFIC MEETING AT TORONTO, cellular tissue from 1667 down to the present time. 

The American Association for the AdVancement of Cohn and Unger have shown that the protoplasm of 

Science proves its continental character by occasionally vegetable cells was identical with what had b�en 

crossing the line into Canada, and whenever it does so, already observed in animal structure. Recent observ

it is sure of a hearty greeting. Nowhere has this im- ers have made fresh examination s  throwing ligh t on 

portant society met with a more cordial welcome. To- the mechanism of its movement and its mysterious 
ronto has 180,000 inhabitants, every one of whom be- power of spontaneous motion. 
lie\'es the Beh ring Sea to be an open sea and the '�he address before the section o f  geology and geo
British flag to be the most glorious of all national em- graphy, by Prof. C. A. White, was on the North 
blems, And yet at the grand reception given to their American Mesozoic, a subject he has made his special 

guests, August 28, at the Pavilion in the Horticultural \ study. The rocks occur along the Atlantic and Pacific 

Grounds, they found a number of star-spangled ban- coasts as well as in the iuterior, and rest unconformably 

ners, which they alternated with their own with beau- upon various formations. The Atlantic Mesozoic con .. 
tiful effect. This was all the more appropriate because sists of a representation of the Upper Trias of Europe, 

every State in the Union and every Province in the Do- the Upper Jura, and Middle and Upper Cretaceous. 

minion was represented in this scientific congress. It The Mesozoic rocks are so widely separated that, as 
may be added that many of the master minds of the we go westward by way of the Gulf States, we find 

age were in attendance. none till we face the 100th meridian. No Triassic rocks 

Conspicllous on the platform were seven individuals exist within the 30,000 square miles of Texas and the 

who had been honored as presidents of the Association, Indian Territory which some geologists say are wholly 

namely, Professors Dana, Hall, Barker, Newton, Daw- occup i ed by such rocks. The "red beds" upturned 

son, Morse, and Mendenhall. In the absence of the re- against the Rocky Mountains, which by common con

tiring president, Major Powell, whose duties in connec- sent have been referred to the Trias. and are several 

tion with the reclamation of arid lands detained him, thousand feet thick, are non·marine and as a rule bar

the chair was taken by the venerable Prof. Dana, who, ren of fossils. The evidence is meager to prove their 

after brief remarks, surrendered it to the president- Trissaic age. The break between that age and the 

elect, Prof. Mendenhall, recently of the Rose Poly- Paleozoic of  North America occurred while the living 

technic Institute of Terre Haute, but now at the head forms of the latter were far in excess of the former. 

of the United States Coast Survey. Hence the Mesozoic limit mnst coincide with the earlier 

The Association was formally welcomed to Toronto or later Trias. We are unabl e  to designate closely its 

by the mayor of the City, the Minister of Education, upper limit in the interior and Pacific regions, but in 

the Ohancellor of the University, and other dignitaries. the Atlantic coast region it is where the marine Eocene 

To these the chairman replied. Of course these rests on the Upper Cretaceous. The speaker in cOllclu

speakers could hardly avoid making some reference, sion advanced certain propositions which involve the 

mostly in a humorous vein, to the existing com plica- common methods of paleontologists, who assume to 

tions between the two adjacent countries. be able to determine precisely the age of any and all 

But Prof. C. S. Hill, vice-president of the section of fossils without reference to stratigraphy, and who also 

economics and statistics, made quite a sensation by his use European classification as if it were of infallible 

opening speach on the "Relations of the Canadian application to all other parts of the world. The forma· 

States and the United States." He thought it re- tions of any given Clontinent ought to be first inves .. 

markable that the former people should not unani- gated with relation to each other, ann afterward in 

mouslydesire aIUlexation to such a progressive and en- correlation with those of other continents. 
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Major J. W. Powell's address as the retiring presi

dent (read in his absence by Prof. Gilbert) was heard 
by a vast audience convened in the Pavilion. It was 
on the " Evolution of Music-from the Dance to the 
Sym phony. " It was an hour and three-quarters long, 
and abounded in learning, wit, and poetry. Indeed, 
the remark was made by one of his illustrious prede
cessors, in whose footsteps he did not tread, that the 
address would have been more suitable for an associa
tion for the advancement of poetry than of science. 
Among the things said by Maj or Powell were these: 
The laws of biotic evolution do not apply to man. 
H uman classification is by culture, and culture is the 
prod uct of endeavor. Of this the evolution of music is 
an illustration. In it there is no survival of the fittest, 
for Illany a screaming soprano holds her own in opera, 
and many a wretched fiddler ran ks as first violin in 
orchestra. No adaptation to environment, for many 
a choice musician comes from families where m usic is 
lightly prized, while thousands of dollars are vainly 
lavished on those that " have no ear. " A Jenny Lind 
or a Nilsson will sing as sweetly in Louisiana as in 
S weden.  

The fact is that music is the invention of mankind. 
There al'e four germs for the fou r fine arts. Fetish 
carving is t,he gerlll of statuary ; tattooing of painting; 
m ythology of the drama ; and the dance of music. All 
art is symbolic. How did music grow ? The rhythm 
of motion became the rhythm of emotion. The r ock
leaved bible of geology tells us of the sylvan man who 
moved ill  figures of harmony while his voice kept time. 
Then cam e  stress. Then pitch. The egg of poetry 
was laid, and of melody;  for they were both born 
of the dance chant. At last the child is  emancipated, 
and m usic i s  no more chained to terpsichorean feet. 
Savages see mystery everywhere and people earth, air, 
and sea with gods,  whose acts are presented fn the 
d rama. E ven in ci vil ized lands the highest and best 
men ponder the problems of creation ; and the mythic 
dramas of savage life become the oratorios of the 
Ohristian . Harmony is the combination of melodies ; 
and symphony is a sequence of harmonies. Science 
comes to make music sublime. Instrnments are made 
that go beyond the limits of the voice and thus enrich 
all occasions. 

From the primiti ve fire-light dan ce come the folk
songs, cradle-songs, love-songs, war-songs, songs of 
patriotism and songs of C hristian hope. Music thus 
comes to be the language of the soul as stirred by the 
glories of the universe. b there a new music of the 
future? Science says yes. We k now that m usic has 
been chained to form and i m prisoned in the Bal:!tile of 
musical intervals and guarded by the henchmen of 
dogmas. But a few great composers, like Wagner, 
have broken the chai ns, and burst the bars and killed 
the gaolers, and they sing their liberty in strain s  of 
transcendent music. ...... ., 

THE SEWAGE DISPOSAL PROBLEM. 

Ali! cities i ncrease in size, the problem of sewage dis
posal becomes a more and more difficult one to solve. 
The English sanitary engineers, with a densely popu
lated country, incl uding the largest city in the world, 
as a field for experiment, have probably performed 
more experiments on an actual working scale than 
have those of any other nation. Chemical treatment 
has been tried in an endless variety of forms. The 
ABC process, named from the initials of the sub
stances used in carrying it out, alum, blood, and char
coal, at one time had an extensive application.  Now 
the ten dency is toward the use of chemical salts alone, 
alu minum, iron, and calcium compounds being most 
in  favor. Precipitation is assisted by the addition of 
comparatively small amounts of these salts, per
chloride of iron, alum, milk of lime, and others being 
in use in various places. After treatment with chem
icals, the sewage is left at rest to deposit its solid mat
ter. The effort is to obtain the latter in as compact a 
form of " sludge " as possible, and during its precipita
tion to deodorize the l iquid portion, so that it may b� 
disposed of without offense. 

The engineers interested in this problem seem to 
have had very Ut.opian ideals. 'I'heir object has been 
to d ispose of sewage without offense and at the same 
time profitably. The first of these ends is easy of at
tainment, the latter is probably impossible to achieve. 
The great problem is how to separate liq uid and solid. 
This once done, the solid can be desiccated and dispos
ed of as easily as ashes or any other form of refuse. 
The l iquid can be used for irrigation .  

Where chemicals are not  used, the  separation can be 
effected mechanically. Upward and downward filtra
tion may be used in connection with and supplement
ary to settling in subsidence tanks. The trouble in  
purely mflchanical treatment is  the odor of the effiuent 
water. A proper and sufficiently thorough application 
of chemicals only can remove the odor. The necessity 
of perfect deodorization is most felt in the case of 
towns and cities in the interior. Dilution is a great 
panacea for this trouble, but is only practical near 
large bodies of water. Inland cities have to produce 
as clear and innocuous a filtrate as possible. Mechan
ical filtration alone will not effect the desired result. 
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In England the disposal of the effiuent from filtra- I Albumen Transparencies. 

tion or precipitation is conducted by irrigation to a Transparencies by the albumen process are still un
very large extent. On the Continent the same system I surpassed by those of any other. and it is in this  direc
has been adopted, notably in the case of the city of tion that the process has mainly been employed since 
Berlin. Overground irrigation upon plowed fields the introd uction of collodion. The famous stereoseopic 
seems to be very effeetual. In this country subsoil slides of the late M. Ferrier, made more than thirty 
irrigation is used in an immens� number of localities, · years ago, are as good as, if not better than, auy that 
principally by private houses and hotels, and meets are made now, notwithstanding all the modern ill1-
with excellent. success. 

. 
provements in photography. Indeed, even now, albu-

The sludge or solid matter remains to be got rid of. men transparencies are looked upon as the standard 
The constant effort to make sewage farms profitable of perfection, for it  is seldom that more is claimed for 
and to make sewage a source of reven ue to the corpora- any process than that " it is  nearly, or quite, as good 
tions of cities producing or disposing of it, has to a as albumen "-never that it is superior. 
certain extent caused an erroneous view to be taken of A glass plate, after being carefully cleaned, is coated 
the matter. The conclusion is gradually forming in with iodized collodion of a somewhat porous or rotten 
the minds of engineers that sewage .sludge is of little character. It is then washed in water to remove the 
value. The hopes so long entertained of putting it into ether, alcohol , and iodide. After draining, the iodized 
a marketable form, so that it would be in demand as albumen is poured on and allowed to soak well i nto the 
a fertilizer, seem doomed to disappointment. From film. The plate is then reared on end to dry. By the 
many places the same story comes ; that se wagfl works way, all these operations may be conducted in open 
are a source of expense, and that the sludge, fortun- dayl ight .. The collodion, it may be mentioned, acts 
ately very small in amount, is of practically very little purely mechanically, and takes no part in the forma
or no value. In London the same attempt has been tion of the image. The plate, when dry, is sensitized 
made to profitably dispose of the solid matter, but it in a silver bath, strongly acidified with acetic acid. 
has had no success. It was collected and pressed into Forty-five grains  of nitrate of s i lver and forty-five 
blocks at It cost of 4s. 6d. a ton. In this form it could minims of acetic acid to the ounce of water are the pro
not be sold at even a nominal price. Farmers would portions usually a.dopted. The plate is then washed 
have none of it. Pressing was abandoned, and some of and again dried. The exposure is generally made by 
it is now delivered in the wet state as compactly as contact printing. In the earlier days of the process 
possible into tan k steamers. In this way some three the development was by means of gallic acid,  but  the 
thousand tons a week are carried beyond the Nore more modern m ethod is with aci d  "pyro, " used warm. 
and are deposited in the German Ocean. The cost is After fixing in hyposulphite of soda the image is toned 
put at 6d. per ton. This is by no means all of the solid with gold to the color desired. 
matter of the London sewage. A great quantity still The princi pal charm in albumen transparencies is 
goes into the Thames, polluting its waters. In the case the extreme brilliancy and transparency of the shadows. 
of a vessel that went down in the river below London, -B"itish Journal of Photography. 
some years ago, it was related that the death of some 
of the passengers was caused by the poisonous ex
halations from the water rather than by simple drown-

• I .... 
A Spider-hunting Wasp •• 

Not long since, while I was enjoyi ng a siesta on the 
ing. . . . . .  porch, my attention was suddenly attracted by seeing Sludge from a chemlCal preCIpItatIOn works m the I a very large spider running up the body of a tree about 
neighborhood �f this. city w�s recently tried upon a ten feet awav. The spider seemed to be very much exfarm in comparIson WIth ord mary manure. The con- cited and aft l' he had run up the body of the tree clusion reached· was that i� was of more ha.rm than about six feet,

e
he ran out on a side limb, and, after he good, and th�t the .land �Ithout manure dId better had gone about eigh t feet out on this limb, he dropped than that whIch recelve� s udge alone. off to the ground. No sooner had he struck the gl'ound This,  then, may be saId to be the present aspect of I than he commenced a headlong flight through the th� sewage problem. M?ney must be spe?t to ge� rid grass of the lawn. After he had run about five feet on 

o.f It. The effor�s of e��meer� should be m th.e d�rec- the ground, I saw a very large wasp, about two inches 
tlOn of  economlCal dlsmfectlOn . and deodorIzatIOn. ; long, following the t1'ack of the spider on the tree. profit shoul� be �l1t of the q uestIOn. The problem IS The wasp was running and flapping his wings in a �ne of growl?g Importance. If . the facts above out- nervous manner, but was not flying at all. In a few 
hned are reahzed, the problem .wIlI be more effect?,ally minutes the wasp arrived at the spot where the spider grappled with than w�ere the Idea of sewage havmg a had dropped off, which, by the way, was about ten monetary value prevaIls. feet from the ground. Here the wasp became very 

.. - • • - much excited, and ran rapidly back and forth about a 
The Mexican Tuna. minutfl. Then he took flight, flew to the root of the 

In the West American Scientist Mr. Edward Palmer tree, where I saw him at first, a n d  ran up the track 
writes entertainingly of the fruit of the opuntia, or again.  Soon he arrived at the jumping-off place, and 
tuna, as it is called in Mexico, where it  forms the prin- again became very excited, running round and round, 
cipal article of food for many of the natives during and flapping his wings nervously. Suddenly the wasp 
several months of the year. The tuna of the Mexicans stopped, and appeared to be thinking. Certainly  his 
must not be confounded with the opuntias fou n d  in actions bore out this conclusion, for he closed his wing-s 
sou thern California and Arizona. Man y valuable and dropped off the limb, j ust where the spider had 
varieties of opuntia are found growing in the cactus dropped. A rriving at the ground, he recommenced the 
belt of Mexico, and seeds of some of the most desirable search, and, after a fe w futile attem pts, he struck the 
were furnished originally by the United States Depart- scent, and away he went, j ust exactly as a hound would 
ment of Agriculture. When new varieties are produced have followed a deer. After running about ten feet on 
by artificial crossing and selection, as great improve- the ground. he overtook his prey. 
lllent may be expected as has been made with other The spider either saw or heard his enemy coming-, 
cultivated fruits, but the different varieties now have for, without waiting to be overtak�n, he threw h i m sel f 
no distinctive names. This cactus requires little care, u pon his back, with his feet i n  the air, and in th is  
and thrives on almost any soil, but it  reaches i ts  best posture awaited the attack. The wasp lost no time 
condition on the table lands of Mexico. A piece of the in beg-inni ng, but,  to my surprise, seemed to be some
plant laid on the surface of the ground will take root what afraid of the spider. The wasp took to his wings, 
and grow ; it will endure considerable cold, and the and would fly round and roun d  the spider, and would 
most protracted drought only seems to increase the now and then make a sudden thrust at him. The spi
sweetness of the fruit. When gathered, the fine spines del' would, at these times, jump forward and seemed to 
on the surface of the fruit m ust be removed, so that it be trying to catch the wasp. The wasp was too agile. 
can be handled wit.hout inconvenience. The ski.n is however. to be caught. Suddenly the wasp made an 
then remo�ed, leavmg the pulpy .meat exposed m a attack, stung the spider, and in less than half a second 
most temptmg man�er. It IS s�eClally adapted to the 

I the spider was perfectly dead. Electrici ty'could not 
breakfast. table, havmg

. 
somethmg of the watermelo!, I have killed him quicker. The wasp, after satisfying

flavor, WIth a suggest�on of strawberry. Tuna .IS himself that his prey was dead, sat on the grass near 
abundant and . chea� m . the market from J u�e tIll by and proceeded to rest himself, for his  violent efforts 
November. It IS findmg Its way along the frontIer of had exhausted him. After resting about two minutes 
t�e United States, and is . a.lread y on sale in Jackson· he approached the spidflr, and, after examining him 
VIlle and other Southern Cltles.-Garden and Forest. critically with his antennre, straddled him, and pro-

• , •• • ceeded to bear him away. 
Egyptian Discoveries. . . d . . . . Just here I put m a say-so, and captured wasp an 

Before the VICtorIa . InstItute M. �avIll� rece�tly spider, and immolated both to my scientific curiosity. 
gave 8.n account of hIS latest EgyptIan dIscoverIes. I This occurrence would seem to show that the wasp can 
The le?turer gave a description of his d.isco".er� of I track by smell, and can likewise 1'eason, else why did 
B u�astIs, where he unearthed numerous mscrlptIons he drop from the limb? I regret to say that I neglected 
datmg bac� to the Fourth �ynasty, amo.ng others I to keep the spider and observe whether he had been 
some referrmg to Cheop�, ShO�lDg that he reIgned over really killed, or only put into the lethargic condition 
all Egypt, some to the mvaslon.of the shephilrds or i into which our dirt daubers put their spiders. 
hyksos, who. !rom som� of theIr monnments found, I am not versed in entomology sufficientl y to give 
wer� clearly hIghly ?ultIvated, and carne from Mesopo- the technical names of either wasp or spider. The 
tamla. Among theIr statues unearthed were two of spider was very large his abdomen being about half  
Apepi, the Pharaoh of Joseph, also 'inscri ptions in re- an inch long 

. , 

gard to the Pharaoh of the Exodus, and others of high l ------· _______________ _ 
interest. • By L. S. Frierson, Frierson's Mill. La., in Prl]Jular Science New8. 
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AN IMPROVED ROAD CART. 

A two-wheeled vehicle designed to greatiy lessen 
the disagreeable jogging motion ordinarily im parted 
by the movement of the horse is  i l l u strated 
herewith , and has been paten ted by MI'. E. W. Doo-

DOOLITTLE'S ROAD CART. 

little, of Garden Grove, Iowa. By th i s  invention 
short shafts, secured to the axle and supporting the 
seat, are pivotally connected with l on g shafts, springs 
being interposed between the long and the short shafts, 
and the lugs by which the p ivotal connection is made 
have different apertures for changin g  the pivotal point 
to regulate the pressure on the springs . The latter are 
attached to the short shafts j ust back of the ends of 
the long shafts, on the ends of which they bear and 
are held in  place by a hook-like iron strap. To a 
t.ransverse beam connecting the ends of the short 
shafts are simi lar springs, which are connected at their 
other ends with the bent bars that support the plat
form or foot rest, these bars at the rear of the platform 
being bent upward and then rearward, where they 
carry the seat. The latter is slotted , and attached by 
bolt with thumbscrews, to allow for shifting it 
forward or backward as desired. The rear of 
the platform or foot rest is hung from the short 
shaft by means of a coil spring, such attach
ment being adj ustable in different positions on 
the shaft by means of a rin g bolt and thumb
screw, whereby the position of the spring may 
be changed according to the weight carried. 
The principle of this i n vention is also intended 
to be applied with a pole as well as with shafts. 

••••• 
AN IMPROVED DUMPING CAR. 

A car arranged to be dumped from the en
gi ne, by meall s of compressed air or steam, is 
illustrated herewith, and has been patented by 
Mr. Joel H. Gearhart, of Leadvi l le, Col. The 
car body is hinged to the platform or truck, 
and beneath the platform, to one side of the 
center, is mounted a vertical cyl i nder in which 
works a piston having an outwardly extending 
Htem to which t here is hinged a connecting rod 
or l i nk. the outer end of this l ink being hinged 
to ( he car body. In connection with the cylin
der are arranged two systems of pipes, a pipe 
from one system entering the cyl inder above 
the� piston and one from the other system entering 
the cyli nder below the piston, and these system s 
are connected with a compressed air reservoir carried 
by the locomotive, or with the stearn supply. In the 
two Rystem8 are arranged valves, preferably such as 
employed with the Westinghouse antomatic brake, 
whereby, on the admission of steam or compressed air 
to the bottoIU of the cylinder, the piston will be raised 

GEARHART'S DUMPING CAR. 

to tip the car body, as shown in the il lustrat.ion , the 
car body being returned to its normal position by the 
admission of steam or compressed air to the top of the 
cylinder. Couplings are provided whereby any number 
of cars IUay be connected in such a system , and the 
engineer can dump the cars and return them to normal 
position while the train is in motion as well as when it 
is at rest. 

Iritutifit �mtritlu. (SEPTEMBER 14, 1889. 
Electric Force In a Derrick. plate of the boiler, these pipes h aving downwardly 

The Progressive Age relates an amusing exhibition opening apertures. The arrange ment of the valve is  
of the magnetic force of electricity as given in Lynn , such that by moving its  lever into one of the notches 
Mass. ,  when seven workmen tried to remove a derrick in thp segment, the water and steam from the boiler 
agai nst which an electric l ight wire was sagging. They pass into the transverse pi pes and are thrown down on 
grasped one of the guys and were unable to remove 
their hands. The foreman berated his workmen in  
the  good old  country fashion. He had never had ex
perience with electricity before, and was at a loss to 
comprehend what had so suddenly bewitched his men. 
Every one of them was hanging to the guy rope with 
the energy of desppration, yet powerless to move it. 
The foreman grasped a guy, and then the real state of 
the case came home to him . He, too, was transfixed. 
T he electric current found him a n  excellent conductor, 
and ran down through him into mother earth. The 
affair, which had been very amusing, was fast getting 
serious, when the connection was as suddenly broken. 
The guy, which had made all the trouble, dropped 
away from the electric wires and the men were releas
ed. No sprious  consequences ensued . 

AN IMPROVED DRAWBRIDGE GATE. 

The accom panying illustration represents a draw
bridge gate which will close automatically upon the 
opening of the draw and will be raised to open the way 
across the bridge when the draw closes. This invention 
has been patented by Mr. Charles King, of New Lon
don, Ohio. To the under side of each end of the draw 
is secured a projection, which extends beneath the 
abutment, and upon the abu t ment , i n  suitable bear
i ngs, is mounted a rock shaft. This rock shaft is pro
vided with a s tandard, to which there is rigidly con
nected a bar or gate frame, adapted to form a barri�r, 
there being also connected to the rock shaft a down
wardly extending curved lever, which extends into the 
path of the projection from the draw. When the draw 
i s  closed and the bridge open to travel, as shown in full  
l ines in the sectional vie w, the proj ection from the 
draw is in engagement with the curved lever to hold 
the barrier or gate frame in raised position; but on the 
opening of the draw the projection rides from beneath 

KING'S BRIDGE GATE FOR DRAWBRIDGES. 

the lever, and the weight of the bridge bar or barrier 
carries it down to the pos ition shown in dotted lines, to 
close the bridge to travel . A prop is provided on which 
the extended end of the bar or barrier rests when in 
position across the road way, such a gate being ar
ranged in connection with each end of the draw. 

AN 
...... 

IMPROVED BLOW-OFF COCK AND 

EXTINGUISHER. 
FIRE 

A device to be used 011 locomotives for cleaning the 
boiler, and at the same time serving to sprinkle woodell 
structures in the track, such as bridges, ties, trestles, 
etc. , to prevent their being set on fire, is illustrated 
herewith, and has been patented by Mr. Luci us E. 
Michell,  of Palestine, Texas. The device, shown in sec
t ion in Fig. 1, is preferably  secured to the lower part 
of the front end plate of the boiler, and has a 

o 0 

MICHELL'S BLOW-OFF COCK AND FIRE EXTINGUISHER. 

to the track over which the locomotive is passing, as 
shown in the illustration, while by moving the lever to 
another notch, when it  is  desired to use the device as a 
blow-off cock, the larger part of the water and mud will 
pass out through the front open end of the valve 
body. For further information as to this invention 
address Messrs. Geo. M. Di l ley & Son, Palestine, Texas. 

... , .... 
AN IMPROVED ROOFING TANK APPARATUS. 

An apparat us especially designed for transporting 
tank s  or kettles for meltin g tar or  other sub
stances employed in roofing or sheathing build
ings is illustrated herewith, and has been pat
ented by Mr. Charles B urkelman, of No. 32 Sul
l i van Street, New York City. The apparatus 
includes a main four- wheeled truck, with its 
rear axle bent downward at the center to per
mit of the entry of a tank or kettle, for which 
there is an opening made in the rear part of the 
truck pl atform, there being a removable tail 
board to be applied after the tank is in place 
on the truck. The tank is supported at the 
place of use by a detachable truck, the bed of 
which has a general triangular form, and is sus
tai ned on a skeleton frame by two wheels at 
the front, and at the rear by a pilot wheel 
journaled in a bearing swiveled to a bracket 
bolted to the n arrow end of the triangular 
frame. The bed is m ade of metal plates turned 
u pward and inward at their ends to form hooks 
adapted to receive a flange formed at the bot
tom of the tank.  The main truck is to be 
backed on to or around the detachable truck 
containing the tank,  the main truck platform 
being cut away at each side of the opening 

for the tank to permit of its easy entrance. Four 
separate planks  are provided to close this opening, 
and form a contin uous p latform , so that the truck 
can be u sed for general work when desired, these 
planks being also u sed as a re-enforce to the main 
truck platform to help su stain the tank in posi
tion for transportation, the tank having near its top 
opposite side flanges which rest on top of the planks. 
To lift the main t.ruck platform and tank, when the 
latter is to be moved, the truck axle is utilized as a 
re�istance piece or bar. Screws with threaded n uts 
are secured to the platform over the rear axle, and are 
stepped in recesses of metal foot blocks shackled to 
the horizontal end parts of the axle, these screws being 
preferably operated from either side of the truck by 
chain wheels in connection with a transverse shaft 

valve body provided on its in ner end with a 
valve seat leading to a longitudinal central 
opening. An in wardly opening valve is held 
on the seat, and has wings extending in ward 
into the central opening. the inner ends of the 
wings being connected with a cen tral valve 
stem, carrying a piston sliding in the central 
opening. The outer end of the piston rod is 
pivotally connected with an arm secured on a 
shaft mounted to turn in suitable bearings on 
the front plate, as shown at 2 in the main fig
ure. On this shaft is al so an upwardly extend
ing lever carrying near its handle end a catch 
adapted to enga.ge a notch formed in a seg
ment projecting from the front plate of the 
boiler. In the valve body is an annular cham
ber connected at its bottom with a hollow offf:set, 
from the ends of which extend pipes in opposite 
d irect.ions Rcro�s the lower part of the front end BURKELMAN'S PORTABLE ROOFING TANK APPARATUS.. 
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sustained in bracket bearings bolted to the truck plat
form. Both ends of the transverse shaft are squared to 
receive the eye of a crank for t urning the shaft and 
operating the screws to raise or lower the truck plat
form. The screws will ordinarily be turned to lift the 
platform and tan k fro m three to five inches, or suffi
cient to take up the de pression of the truck springs 
from the weight of the tank,  when the detachable 
truck may be rol led out from under the tank and 
placed on the main truck. 

RHEOSTAT AND RESISTANCE COLUMN.' 

Besides the carefully constructed resistance boxes 
used in making electrical measurements, the electrician 

$titnfifi t �mtritan. 
springs carried thereby are made to touch one block 
after another, thus introducing more resistance with 
each additional coil included in the circuit. 

The first coil thrown into the circuit should be of 
heavy wire, say No. 14 or No. 16, and the second, third, 
and fourth should be somewhat slllaller. The wire of 
the entire series of coi ls might be graduated to ad
vantage if the various sizes required are available. 

The resistance of German silver wire is about ten 
times that of copper. If German silver wire eannot be 
convenien tly procured , iron wire Illay be substituted. 
In this case the coils will have to be longer. 

Eisenlohr's column of resistance, shown in Fig. 2, i s  
inexpensive and very con venient. It consiRts of a cyl
inder of mahogany or other com pact wood, having six 
or more grooves cut in it. The cylinder is  saturated 
with paraffi ne or varnished w ith shellac, and the spaces 
between the grooves are bound with brass bands. A 
l ittle brass bar, turning on a scre w, is made to extend 
from one ring to the other, as shown. These bars are 

! slightly bent so as to press with some force upon the 
bands. Covered wire of a known resistance is woun d  
i n  these grooves, the shortest length containing the 
given unit  once or an eve n  n umber of times. 

Fig. I.- GERMAN SILVER RHEOSTAT. 

requires adj ustable resis tances for heavy aud light cur
rents, which need be only approxi mately accurate. 
These instruments are also a n ecessity to the electro
plater and to users of dynamos and batteries gene
rally. 

Fig. 1 illustrates a simple rheostat for heavy currents. 

It is designed to be introduced into the field 
magnet circuit or the external circuit as cir
cumstances may require. 

This rheostat consists of a series of Gel' 
man silver spirals arranged in  a circle, begin
ning at b and ending at c. The lower end 
of the first coil is connected with the upper 
end of the second ,  the lower end of the  sec
ond is connected with the upper end of the 
third, and so on throughout the series. 

On the top of the wooden frame which 
supports the spirals is arranged a switch 
formed of a series of brass or copper blocks 
arranged i n  a circle and separated from 
each other by a space, and a swinging arm 
pivoted at the center of the box and carrying-at its free 
end contact springs adapted to press upon the blocks. 

The block, a, is isolated from the other parts of the 
rheostat, and serves as a rest for the switch arm when 
the circui t  is open. The block, b, is connected eleetri
cally with upper end of the first coil, and the next 
block is connected with the top of the second coil, and 
through the straight wire with the lower end of the 
first coil. The spirals are all  connected in this way. 

The rear binding post is  connected with the pivot of 

Fig. 2.-RESISTANCE COLUMN. 

the switch arm, as indicated b y  the dotted l ine, and 
the one at the front  of the frame is  connected with the 
block, b. 

When the s with arm is on the block, a, the circuit is 
broken ; when it is on the block, b, the curren t  passes 
from the farther binding post to the switch arm, thence 
through the block, b, directly to the first binding post 
without passing through any of the coils. When the 
switch arm is placed on the next block, the current 
passes downward through the wire connected with the 
lower end of the first coil, then u pward through the 
(loil to the block, b, thence to the binding post. 

By movi ng the switch arm forward, the contact 
* From " Experimental Science," by Geo. M. Hopkins. In press. 

;Mnnn & Co. publishers, New York. 

The lengt.h of the coils of wire in the successive 
grooves increases from 1 to 6 ;  the ends of each wire are 
soldered to the two nearest bands, the upper band be
ing connected with the screw, a, and the lowest with 
b. When this column is inserted i n  a circuit, the cur
rent passes from one ring to another through the bars, 
whose resistance is inconsiderable, but when one of the 
bars is turned aside, as shown in the engraving, the 
current passes through the intervening coil. 

Coils of approximately 1,  2, 3, 6, 12, and 24 ohms re
sistance may be made by winding copper wire of the 
sizes and lengths given in the s uccessive grooves as 
follows : 
Ohms. Ft. 

1 . . . . .. . .  37>!) No. 24 Am. W. G. 

2. . . . . . . .  75 No. 24 , �  
3 . • . . . . . .  2 8  No. 30 " 
4 . . . . . . . , 377.1 No. 30 " 

Ohms. Ft. 
6 . . . .  _ _  . .  56 No. 30 Am. W. G. 

12 . . .  _ _  70� No. 3� " 
24 . . . . . .  _ 140>!) No. 32 " 

• • • • • 
AN IMPROVED OIL CAN, 

The accompanying illustration represents what is 

THE RAU PATENT OIL CAN. 

styled the " Perfection" oil can, of the Rau Patent Oil 
Can Company, Nos. 42 and 44 Michigan Street, Chicago, 
Ill. It  i s  designed to save the time of the engineer and 
the mechanic using it, and to absolutely prevent any 
waste of oi l .  The construction of the can will be read
ily understood from the view given, the interior being 
sho wn within the broken-away lines, while the thumb 
piece by which the valve is operated is  shown in the 
small view. The practical operation of the can is  based 
upon the well known fact that, owing to the normal 
air pressure, the flow of any liquid from a closed vessel 
is almost entirely dependent upon the simultaneous 
admission to the vessel of a volume of air eq ual to that 
of the liquid discharged. 'Without such coincident 
admission of air, it would require a pressure of from 
fourteen to fifteen pounds per inch to force the liquid 
out of a closed vessel. In this can the admission of air 
to the interior of the can is effected by air holes in the 
push stem, by wh ich the lever is  operated to open a 
valve covering the inner end of the spout. The valve 
is mounted upon the end of a lever pi voted upon a 
center rest, the valves being made of polished brass, 
white metal , or leather, as preferred, or brass faced 
with leather, and are absolutely air tight, so that the 
instant the thumb pressure is  rellloved from th e but
ton on the push stem, not a d rop of oil can escape. The 
val ve is firmly held to its pl ace by lateral springs, made 
of a single piece of fine piano wire, coiled aroun d  the 
o uter ends of the center rest for valve lever, the valve, 
the center rest, and the valve lever being all carefully 
grooved and fitted, so that the operat ion will be per
fect and there will be no side motion lost. The end of 
the lever connecting with the valve is so made that no 
pressure is put on the rivet, the lever itsel f resting on 
the valve, and not on the rivet, when the can is closed, 
and should the valve become detached, it could not 
rest on the valve seat. The spring upon the push stem 
is of brass spring wire, 80 gauged and tempered as to re
tain its elasticity in any position, and it has a play of 
five-eighths of an inch, thus giving a similar play to the 
valve to allow of a full flow of oil when the stem is 
pressed down. With this can, no matter in what posi
tion it is held, the oil does not flow until the push stem 
is pressed down, affording great advantage in oiling 

parts of machinery difficult of access, where the engi
neer or machinist frequently has to waste oil, when 
using the ordinary cans, in order to reach the parts 
desired. Also on the removal of the pressure from the 

push stem the flow of oil instantly ceases, the amount 

CARSON'S ARC LAMP. 
[�OR DEScmrTIO" SEt; PA G E  ]6-1 . ]  

of oil remallling in the tube being held there ready to 
drop immediately when the tube is again pressed, 
thereby effecting a great saving of time. The oval 
shape in which the can is made is said to give general 
satisfaction,  and they are regularly manufactured of 
the best charcoal tin, although special sets are made to 
order of brass or other metals. 

IMPROVED LOCK AND SHACKLE FOR RAIL WAY 
SWITCHES. 

The device illustrated herewith is designed to pre
vent the possibility of switches to sidings being left 
open by switchmen and train hands, providing for hold
ing the operator at the switch until it is moved to a po

sition to open the main line. This invention 
has been patented by Dr. 'William H.  Caine, 
of Stillwater, Minn. The switching rails are 
connected by a tiebar that leads to a crank 
on the target rod, the latter being supported 
by a switchstand having an operating lever 
formed with a folding handle adapted to 
f,nter recesses in the table of the stand. 
Beneath the stand is a box or case, prefer
ably of sheet m etal, into which the lower 
end of the target rod extends, where it i s  
con nected to a disk having a notch or recess 
in its peripheral face. In connection with 
the disk is arranged a vertical locking bar, 
with a key ad apted to enter the recess in the 

disk, the lower end of the bar being pivotally connect
ed to a lever. This lever is fulcrunied horizontal ly  in 
the  case, its  other end being connected to a vertical 
plunger, on one end of which is a spri ng abutting 
agail lst the bottom of the case, the upper e n d  of the 
plunger extending through the top of the case and car
rying a step or platform. At each side of the plunger 
are pivoted shackles, with inward l y  extending arms, 
and jaws which close as the plunger is  depressed, and 
open as i t  rises. To open the way to the siding, the 
switchman places his foot on the step, when the de
pression of the plunger causes the shackles to grasp his 
ankle, and the simultaneous lifting of the locking bar 
at the other end of the horizontal lever l ifts the key 
out of engagement with the disk connected with the 

( CAINE'S SAFETY LOCK AND SHACKLE FOR SWITCHES. 

lower end of t h e  target rod, when the switch rails  may 
be turned, and Illay be locked in such position by turn
ing the handle of the operating lever downward to en
ter a recess in the table of the stand. The shackles 
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wiN thus be locked upon the ankle of the switchman 
until the switcll. rails are again moved back to a posi· 
t ion to open the main line, when the key of the verti
cal locking bar again enters the recess in the disk con
nected with the target rod, the spring forcing the 
plunger rod up, and the shackles opening to release 
the switchman. 

.. . . . . 

NEW ARC LAMP. 

The most prominent feature of all modern lamps is 
their  vertical height, and yet where a lamp is required 
to burn all night this height is insufficient to permit of 
us ing carbons long enough for all-night illumination. 
I n  such lamps two pairs of carbons are used, one pair 
being burned until exhausted, when the other pair is 
automatically switched into the circuit, thus necessi
tating the adj ustment of two carbons, and involving 
a serious waste iu  the way of carbon stubs. 

The accompanyi ng engraving shows a lamp recently 
invented by Mr. R. D. Carson, of Philadelphia, Pa. In 
this  lamp a great length of carbon is contained in a 
small space, thereby permitting of the construction of 
a com pact and sym metrical lamp which will burn 
th roughout the n ight w ithout the necessity of employ
ing two pairs of carbon rods and shifting mechanism 
for transferri n g  the regulatur from one pair of carbons 
to the other. 

Owing to its compact form this lamp is well adapted 
for indoor lighting. It has the advantage over the 
ordinary arc lam p i n  forming the arc in  a horizontal 
plane, with noth ing below the luminous point to ob
btruct the light. Its small size permits of making it 
very ornamental, and the length of its carbons renders 
it  u n n ecessary to renew them oftener than once in  two 
or th ree evenings, un less the lamp is  used for all'night 
illumination. The vertical height of 
the  lam p permits of using it in places 
wh ere lamps employing ordinary 
straigh t carbons would be inadmis
sible. 

'l'he lamp is arranged to hold two 
curved carbon rods at an angle in rela
tion to each other. Fig. 1 shows the 
com plete lamp III operation, and Fig. 2 
is an enlarged detail view of the inte
rior of the lamp and the carbons, show
ing the arrangement of the regulating 
mech anism. The solenoid in this lamp 
is com posed of two parts, the outer one 
being of coarse wire and arranged in 
the main circuit, the inner part being 
made of fine wire and connected in a 
shunt around the arc in the usual way. 
The two coils of the solenoid are con
nected so as to produce opposing effects 
u pon a Raft iron core. 

The core carries a plate which sup
ports a friction disk by means of 
s prings, and a prolongation of the core 
carries a pinion which engages the 
bevel wheels on the carbon-supporting 
shafts. When the current is  normal, 
the friction disk is carried upward by the movement of 
the core as i t  is drawn into the solenoid, thereby bring
ing the friction disk into contact w ith a frictional sur
face u pon the lower end of the solenoid. This holds 
the carbons in  a fixed position until the arc lengthens, 
when a greater proportion of the current goes through 
the fine wire of the solenoid, thus neutralizing the 
effect of the coarse w i re coil, releasing the friction disk, 
and allowing the carbons to approach each other by 
their own gravity. 

As soon as the resistance of the arc is reduced, the 
amount of current passing through the fine wire is 
diminished, when the current i n  j ,he coarse wire of the 
solenoid d raws the core up and checks the movement 
of the carbon rods by frictional contact of the disk 
agai'nst the frictional surface of the solenoid. When 
the carbons are in  contact, the arc is formed by the up
ward movement of the core of the solenoid after the 
friction disk is in firm contact with the lower end of 
the solenoid . 

The core is provided with spiral ribs which are ca
pable of sliding through slots in the friction disk, so 
that after the latter comes to rest ,  the further upward 
movement of the core causes it to turn sufficiently to 
separate the carbons and form the arc. 

Further information regarding this compact and sim
ple lallJ p JUay be obtained by addressing Mr. R. D.  
Carson ,  Zoological Garden, Philadelphia, Pa. 

. . . ' . 
C otton Manufacture in Brazil. 

The manufacture of heavy brown cotton goods in 
B razil is developing gradually and successfully, says 
Industries. E ven now both Great Britain and the 
U uited States of North America are considerably in
jured i n  their sales of such goods. It  is feared, when 
the manufacturers in Brazil have attained a l ittle more 
skill and perfection in this industry, that their goods 
will drive all others out of the native market. And 
this observation applies almost equally to all otber 
kinds  of cotton products. The raw material in use in 
the empire is brought from Pemambuco, .and costs 
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about eleven cents per pound at the mills at Rio 
Grande do SuI. The retail price of one meter of brown 
sheeting, smoothly and evenly woven, of a weight per 
meter of 240 grammes, and of a width of 33 inches, is 
16 cents. The price of the heavy cottons is about the 
same figure, but their breadth is less than that of the 
sheeting. The mills at Rio Grande do Sui are very 
prosperous. Last year they made im provements on 
extensive scale, and yet were able to pay the share
holders a dividend of sixteen per cent. At present 
the United States are very successful in supply
ing bleached and brown muslins and double width 
bleached cotton sheetings. The price of the last men
tioned class of goods is about seventy cents per yard, 
and this limits their sales, being considered too high. 

.. j . l . 
LAUNCH OF THE PHILADELPHIA. 

This, the fourth of the new steel war vessels built 
by the Messrs. Cram p for the U. S. government, was 
launched from their shipyard at Philadelphia on 
Saturday, September 7. She was authorized to be 
built by the act of March 3, 1887, and the limit of cost 
fixed at $1, 500, 000, but the contract was let to the 
Messrs. Cramp, with special modifications  from the 
original specifications, for �l , 350, 000. The law pro
vides that she must exhibit a maximum speed of 
at least ni neteen knots per hour. For every quarter 
knot in excess the contractor is  to receive a pre
mium of $50,000, and for every quarter knot of de
ficiency he is  to suffer a deduction of $50, 000. The 
Navy Department has prescribed a run of four  
hours at  mean low draught for  the speed test. Ac
cording to the con tract, the Philadel phia should be 
completed on October 27 n ext. This cannot be ac
complished, but she is well advanced for a ship j ust 

THE NEW U. S. CRUISER PHILADELPHIA. 

off the ways, and the engintl shafting has been put in 
place. The San Francisco, a sister ship now being 
built at the Union Iron Works, San Francisco, which 
should be com pleted one day earlier, will probably be 
launched about a month hence. 

In the SCIENTIFIC AMERICAN of August 10 will be 
found an illustrated description of  the Philadelphia, 
showing the several stages of her construction. 

" f e _ . 
The Photographic Convention In London. 

The photographic convention of the United King
dom meets in London this year. An exhibition of 
photographic apparatus and photograph s  is now being 
held at the St. James' Hall in Piccadilly ; excursions 
are being made daily to places of interest in or near 
London. 

The photographic exhibition appeals as well to the 
general public as to the professional or amateur photo
grapher. Upstairs in the balcony is a very fiue and 
representative collection of " pictures "-photographic 
portraits of more or less pretty women, pictures of 
babies, interesting landscapes, historical buildings, etc. , 
etc. Below, on the floor of the hall, are exhibited ca
meras, lenses, and plates, negatives of historical interest, 
enlarged pictures, chemicals, and the rest. As to tbe 
former, we may mention that it includes photographs 
by such well known artists as Friese Greene and Byrne 
& Co. , of Richmond, as well as some interesting " pla
tinotypes " by Keene, of Derby ; among the latter is 
found apparatus from every well known optician and 
photographic chemist in London. 

Being anxious to discover tbe objects and aims of the 
convention, a representative of The Pall Mall Gazette 

waited u pon the president, Mr. Andrew Pringle, who 
was good enough to afford him a brief interview.  

" This is the j ubilee of photography, is it n,ot ?" 
asked the representative. 

" Yes, " replied the president. " It was just fifty 
years ago that the first account of Daguerre's process 
was published in France. Daguerre, as you may be 
aware, used by way of sensitized plate a plate of 
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silver which had been exposed to the vapor of iodine. 
The coating of iodide of silver thus formed was acted 
upon by the light in much the same way as the dry 
plate or stripping film of the present day." 

" That was the beginning of all things, then, was 
it ? " 

" By no means. Previous to that-in January of the 
same year-Fox Talbot's process was given to the 
Royal Institution and to the world by Faraday. In 
the same month, TaJ bot read a paper on • photogenic 
drawing '-so he called his new process-before the 
Royal Society. Talbot employed the chloride of silver, 
which he made by dipping the medium used, first in a 
solution of sodium chloride, or common salt, and then 
in a solution of silver nitrate. We do not claim that no 
photograph was produced before 1839 ; on the contrary, 
we know that Wedge wood and Sir Humphry Davy 
produced some long before. But they could not fix 
the fleeting i mage ; a fe w hours of bright sunlight 
caused it  to vanish w ithout recall. In 1819, Herschel 
successfully employed the sodium hyposulphite for fix
ing ; Talbot used it  in 1 839, and finally tried to patent 
it in 1841, b ut failed. " 

" So this is why you speak of 1889 as the j ubilee year 
of photography ?" 

" There is yet another reason. In 1839 Mungo Pon
ton d iscovered the action of certalll chromates upon 
gelatine. That gave rise to numerous processes, and 
is also the basis of an immense number of the photo
mechanical printing processes now in vogue. The 
first undoubted record of the use of a gelatine emul
sion is  that of Harrison, in 1868. He did llOt persevere 
in his labors, however, but left them to be taken up 
by D r. Maddox in 1873. Maddox perfected the gela
tine bromide process, which, with certain alterations 

and improvemen ts, has been in use 
ever since. " 

., One may take it, I suppose, that 
great advances have been made since 
the tentative efforts of Daguerre and 
Fox Talbot fifty years ago ? "  

" Yes ; but the advances h ave been 
made not so much in the direction of 
results-though these, of course, are 
remarkable - as toward the conve
nience and rapidity with which these 
results are obtained . "  

" What about the future ?" 
" Well, our great aim at present is 

to devise some method by which pho
tograph y  may be able to render in 
monotone the visual brightness of cer
tain colors of the solar spectrum .  For 
example, the deeper blues--indigo, 
violet, etc.-are largely used by paint
ers to represent the darker shades of 
a picture. These colors, however, con
stitute the actinic rays of the solar 
spectrum ; they have a more powerful 
action than any other upon the ordi-
nary sensitized plate ; conseq uently, 
they come out in the photograph 

pretty much as if they had been white. We want 
photography to be orthochromatic, or color correct ;  
and I may tell you that our aim is 80 far wi thin our 
reach that plates have been prepared which prove to 
be more sensitive to the yellow rays than the blue. " 

... . .  1 .  
Aillcrican Assoc iation for thc Ad.vanccillent of 

Science. 

At the session of this association recently closed at 
Toronto, Canada, the following officers for the ensuing 
year were unanimously elected : President-George L. 
Goodall,  Cam bridge, Mass. ; Vice-Presidents-S. C. 
Chandler, Cambridge, Mass. , mathematics and a�tron
omy ; dleveland Abbe, of Washington , physics ; R. B. 
Warder, Washington, chemistry ; James E. Denton , 
Hoboken, N. J. , m athem atical science and engineer
ing ; John S. Brauner, J:ittle Rock, Ark. , geology 
and geography ; C. S. Minot, Boston, b iology ; Frank 
Baker, Washington, anthropology ; J. R. Dodge. 
Washington, economic science and statistics ; Perma
nent Secretary-F. W. Putnam, Cambridge, Mass. ; 
General Secretary-H. O. Bolton, New York ; Secretary 
of Council-James Landon, Toronto ; Treasurer-Wil
liam Tilly,  Mauch Chunk, Pa. 

The association will meet next year at Indianapolis, 
on the third Wednesday in August. 

.. f • • •  
THE Pittsburg Commercial Gazette says : Fe w per

sons are aware that an aluminum-making plant is now 
in full operation in  this city. This industry was es
tablished h ere during the winter by the Pittsburg 
Testing Laboratory Company, and has proved a de
cided success. The product is obtained by a process of 
which electricity is a great factor. 

About fifty pounds of aluminum metal are produced 
daily. It is worth about $4 per pound, and this is a 
very large single output when compared with the pro
duct of the factories in other parts of the world. The 
material is used for various purposes. It has taken the 
place of sil ver leaf in sign painting, and in that par
ticular has proved a great success. 

© 1889 SCIENTIFIC AMERICAN, INC.
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THE HARLEM RIVER AQUEDUCT TUNNEL AND ITS 

APPROACHES. 

When the subject of cros�ing the Harlem River by 
the proposed new aqueduct was considered, various 
means were discussed, one of them that of a viaduct, 
similar to High Bridge, and w hile it  was believed that 
of the two methods th"l viaduct was thought to be the 
most costly, it was not so m uch on the score of economy 
as on that of safety that th e method of a siphon tun
nel was p referred. 

Our first cut shows a longitudinal section of the tun
nel and the shafts which were the base of operations 
during the long months of construction. The sections 
shown seem to be two in number, the upper one i n  
coming to a stop a t  crevice in t h e  river bottom, and the 
lower one running entirely across. Before the u pper 
section was started, soun dings were taken in the river 
bottom, and the in dications of a firm bottom seemed 
conclusive. After the tunnel had been driven quite a 
d istance, the roof appeared wet and heavy, and water 
seams became more and more troublesome. Prior to 
this the drill had been run down, with courses crossing 
from both sides of the ri ver, so as to determine, if  pos
sible,  the feasibility of going ahead. The indications 
from the drill were more encouraging than the work 
directl y in hand ; but it was thought best to persevere, 
as the enormous ex pense of sinking the shafts deeper 
was fully realized. So the uppbr tunnel was pushed 
ahead from the south side u nti l  the water came in such 
quantities, not from a crevice, as our  artist has with 
some license suggested, but from i n numerable small 
openings in all directions, that final l y  became too great 
to be su ccessfully resisted . A strong bulkhead was 
then built in the upper tunnel, and the shaft known as 
No. 25 was sunk to a depth of 307 feet below mean high 
water. At the point indicated in the cut it had reached 
a depth of 157 feet. It  was, therefore, finally put down 
150 feet deeper. The distance from center of shaft 24 
to that of 25 is 1 , 312 feet,  a n d  the internal d iameter of 
the tunnel, which was circular in  section,  was 10 feet 6 
inches, with an area of 86 '59 square feet. This shaft is 
�he deepest Olle on the n e w  aqued uct, and altogether 
its depth amounts to 41910 feet. The pressure of the 
water on this part of the t unnel is enormous, and the 
circular form is chosen because of its greater resistance. 
We have been informed that a steel shell made of riv
eted segments will be b uilt as a lining to the brickwork, 
to add material resistance to this pressure. For some 
time experiments h ave been making, looking to the dis
covery of a substance with which all the circular sec
tions of the new aq ued uct may be lined, so as to di
minish the great loss of water due to the perviousness 
of brickwork. It has been found, after repeated tests 
of many alleged superior washes, paints, gums, etc. , 
that a thin coating of neat Portland cement of good 
grade, so thiu as to be put on with a brush, is the most 
effective. 'Ve understand that these experiments are 
still going forward, and that no final report with recom
mendations h as yet been made. 

When shaft 25 is com pleted, it  will be of a t wofold 
character. It will be divided by a brick wal l into two 
separated shaft cham bers, one the aqueduct shaft and 
the oth er the pump shaft. In  the latter will be con
structed two i nverted arches, the first one about 47 feet 
below the roadway, and the second one 16  feet lower. 

O u r  second cut shows the operation of building a 
pai r of inverted arches. The object of the lowest one 
is to resist any sudden u pward pressure of water that 
may arise, and the upper i s  to re-enforce the lower one. 

Pass ing from shaft 25 to 24, a point of striking inter
est is shown in our sketch, figured 3 and 4. Looking 
at Fig. 1 again ,  on the right hand, a jog or offset is 
shown in the vertical continuance of the shaft. Hori
zontall y ,  it  becomes a turn in the course, and it was 
done, we believe, in the hope of getting better ground 
to work in. This hope pro ved delusive, and it is now 
believec1 that it w o u l d  h ave been better to h ave gone 
further north and sunk the shaft d irectly down, as an 
offset in a shaft of this character interferes with pump
ing or l i fting. I n  the opening to the left the entrance 
to the lower shaft is seen. This j og in the course of 
the shaft is  d u e, not to the reason assigned above, but 
to bad engineering. The alignment of the siphon tun
nel deviated so m uch from its proper direct course as 
to laake the turn horizontally necessary, as the si phon 
leg was progressed from the south northward entirel y 
beneath the river to what was supposed to be its inter
section in a vertical plane. Having ascertained the 
true position of the tunnel below, shaft 24 was turned 
and then driven d o w n  to meet it. This turn in the 
shaft necessitated two lifts to remove the excavated 
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To this end great cylindrical iron buckets have been 
constructed, capable of lifting 1,350 gallons at once. 
They are shown in our sketch. The advantage of these 
huge buckets over pumps is as follows : The siphon 
will be emptied and cleansed out not oftener probably 
than once in nine months or a year, and this operation 
will occu py but a small interval of time. They are 
operated either by windlass or by a pony engine wind
ing a cable about a drum. Attached to the cable, they 
are read y for instant action. Pump action is found 
serviceable only where there is some degree of con
stancy; irregular work promotes rusting of parts and 
damage to the operating machinery. The buckets are 
of the simplest construction, being made of boiler iron 
sheets of a cylindrical form and bolted together at the 
joints. 

The reason assigned for sinking the shafts to such a 
great depth was that the bad character of the ma
terial made it necessary. This would be a sufficient 
answer if it were not true that m uch more difficult 
ground had been successful l y  tunneled by means of 
the freezing process. Why this process was not tried 
has not been successfully explained, the plan followed 
having added greatly to the expense of the whole un
dertaking and constituting one more addition to the 
sum of bad engineering. 

The special provisions pertaining to the execution 
of the work are of the most approved character. All 
brick masonry shall be laid to a l ine, with the beds in 
the line of the radii  of the curves and with joints not 
exceeding 14 inch for either face or arch work. The 
inside faces of the joints shall have all the j oints 
cleaned off, poi nted, and left in a neat condition. The 
mortar and cement requirements are ful l y  up to the 
standards established in this great work. In regard to 
the tunnel l ining, the provisions of the contract call 
for cast iron ri ngs 2� feet long, m easured along the 
axis of the tunnel. The rings will be composed of ten 
pieces, put together by bolted flanges. The joints will 
be made with strips of lead, three inches wide and 
one-quarter of an inch more or less in thickness. The 
open horizontal joints on the interior face are to be 
fil led with rust joi nts. All pieces to form rings are to 
be so formed as to be interchangeable. The joints be
t ween rings will be hub and spigot joints. 

Shaft 25 was begun March 21, 1886, and sunk to a 
depth of 385 feet below river level, or the point at 
which the siphon tunnel started northward, July 1, 
1887, or one year and four months. The siphon tun· 
nel begall August 1 , 1887, and progressed as far as the 
vertical alignment of shaft 24, a distance of 1 , 312 feet, 
February 9, 1889, or about one year and six months. 
These figures do not gi ve any basis for calculation as 
to the rapidity of excavation. Shaft 25 was begun 
March 1, 1886, and 261 feet had been excavated up to 
October 30, 1 886. Time occupied 7 months and 29 days. 
Subsequent progress was delayed for reasons other 
than that of necessity, and are not to be considered in 
such an estimate. 

The work under the Harlem and its approaches is 
no doubt the most difficult work undertaken on the new 
aq ueduct, and from an engineering point of view per
haps the most unsatisfactory, either in its installation 
or economical execution. 

.. . . . . 
Classificatio n  of Pat e n t s  oC Tholllas A. Edison. 

TELEGRAPHY. -Printing and automatic, 52 ; chemi
cal and perforating, 34 ; perforating machi nes, 6 ;  
chemical stock printer, 1 ;  m ulti plex, 17 ; relays, f:! ;  
s witches, 2 ;  phonoplex, 3 ;  i uduction relay tel . ,  2 ;  
acoustic, 2 ;  amI'. and indo signal app. ,  4. 

ELECTRIC LIGHTS.-Incandescent lamps and manfr. , 
104 ; arc lam ps, 4. 

DIS'l'RIBUTION.-Systems of regulation and indicat
ing devices, lIIeters, sockets, switches, 66. 

GENE RATION. �Dynamos, motors, 3 ;  transmission of 
power, 54 ; regulation, 50. 

RAILWAYS. -Electric motor and tracks, 8. 
CONDUCTORS, UNDERGROUND AND OVERHEAD, 3. 
TELEPHONES. -Transmitters and receivers, 32. 
BATTRRIES, GALVANIC AND SECONDARY, 3. 
PHONOGRAPH, 21 . 
ORE MILLING, 4. 
MISCELLANEOuS. -Electric pen and stencil app. ,  66 ; 

typewriter, 3 ;  shafting, 1 ;  malleabling iron, 1 ;  vocal 
engine, 1 ; preserving fruit, 1 .  Total, 493. 

Besides these he has over 300 applications for patents 
pending on all subjects. 

The various interests bearing his name own many 
hundred other patents covering details and modifica
tions of Mr. Edison's i n vention�.- W. J. Hammer, Elec
tric World. 

material, and also i mposed the burden of emptying the .. , • , .. 
siphon upon shaft 25 . INCOMBUSTIBLE TEXTILES -There are many sub-

In the fifth sketch is a view of the pump and aque- stances which have the property of rendering the 
duct shafts, with four-foot blow-off pipe connections fabrics to which they are applied incom bustible, but 
w ith a gate honse, The blow-off pipes, which primarily  they usually spoil them, either by changing the color 
are the outlets when the t�nnel is to be emptied , also or st.iffening them to such a degree that they cannot 
add to the safety of the shaft by providing means be used. An easy and safe way of protecting curtains 
of relieving' it of an excess of pressure should such ever and mosquito nets again�t fire i s  said to be by steeping 
occur. them in a solution of phosphate o f  ammonia, obtained 

The pum p  shaft is provided for the purpose of by mixing � a liter of water (1 pint) with 100 grammes 
emptying the �ection of the tunnel between shafts 24 1 (about 3 ounces) of phosphate. In this way the color 
and 2S whenever a. neceliiiity for so doin� may oeclilr. and teliitlUtii rtilmain \Ulaltirtild., 

Astiglllatic Eyepiece Cor Optical Instrulllenls-A 
Correction. 

To the Editor of the Scientific A me1'ican : 
Your issue of August 31 contained a reference to 

myself which is so preposterous that to the i nitiated 
it contains its own refutation. Nevertheless, to pre
vent possible misconception on the part of those who 
do not know me, I beg to be permitted to express my 
exceeding regret and annoyance at my name being 
used i n  your columns, as it certainly was, without my 
permission or knowledge. J. A. LIPPINCOTT. 

To the Editor of the Scientific American : 
The article in the SCIENTIFIC AMERICAN of August 

3 1 ,  1889, on .. Astigmatic Eyepieces for Optk('.! Instru
ments, " should h ave read 28,000 prescriptions from Dr. 
Li ppincott and others. J. KORNBLUM. 

Pittsburg, September 1 ,  1889. 
... � . . .. 

Sugar as a Remedy Cor Boiler I n cru stations. 

To the Editor of the Scientific American .' 
It is now nearly three years since you brought to 

notice the experiment of an Italian engineer, em ploy
ing sugar to prevent boiler incrustations. I tried it 
immediately afterward, with the success claimed, and 
have employed it ever since. Our feed water coming 
from a well, being excessively bad, we had great 
trouble to get rid of the scales. The boiler was very 
old, about thirty years, and we intended to buy a new 
one. So I thought, if any harm should come out of the 
sugar, there would be not much lost. With the sugar, 
of which I employed three pounds of the brown kind, 
and a h andful of wash soda, in four weeks, we found 
a heap of sandy mud on the second sheet or above the 
grate, the flues being covered with scales as usual, but 
the scales were soft and easily removed The same 
thing happened with new tubular �teei boiler. 'We 
find most of the solid matter above the grate, and the 
tubes and boiler sheets covered with a thin adhering 
film of scales as high as the water reaches. Above 
the communication with the mud drum the tubes are 
thickly covered with soft scales after heavy rains, 
but uuder the scales the metal is as sound as when 
new. * * * A. BONRNBLUST. 

Tell Oity, Ind. , August 13, 1889. 

PHOTOGRAPHIC NOTES. 

The Pyrocatechine Develope1·.-Dr. Carl Irna gives 
the following formula : 

Solution A .  
Sulphite of  soda . . . . . . . . • • • . . . . . . . . . • • . . . . • . . • .  1()() grammes. 

Hot distilled water . . . .  . . .  • . . . . . . . . . . . . . . . . . . . 400 C. c. 

Solution B. 
Carbonate of soda . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 grammes. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 400 C. C. 

Take 30 C. C. of A, 60 of B, and add one gramme of  
pyrocatechine.-Revue Photographique. 

Prevention of Blisters in Albu men Prints. - Dr. 
Vogel recommends the use of a bath of alcohol, after 
toning and before fixing, as a remed y in obstinate cases 
of blistering. He advises alcohol at 70° .  With our 
ordinary methylated spirit we should get at somethi n g  
near enough t o  this strength, b y  ad ding o n e  part o f  
water to f o n r  parts of t h e  spirit a t  t h e  strength at 
which, on the average, it is sold. An immersion of 
the prints for three minutes in this liquid before fixing 
will generally suffice to prevent blistering in cases when 
other means fail .  Of course, if the �pirit is used for 
more than one batch of prints, the water taken in with 
the photographs m ust be taken into account when 
reckoning the strength of the solution ; and when any 
large number of pictures are to be immersed in a 
limited quantity of the diluted alcohol, it will be 
desirable for the prints to have the excess of water 
removed by lightly pressing a pile of them first. The 
alcohol itself then may be somewhat stronger to begin 
with . -Photu . Review. 

Ink for Writing on Photographs. - .The following 
answers very well for numbering and marking proofs, 
the writing being executed on a dark portion : . 

Iodide of potassium . . . . . . . . . . . . • .  . . . . . • .  . . . . .  . . . . . .  10 parts. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30 " 
Iodine . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  1 �, 
Gum . • . • . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 • •  

The lines soon bleach under the strokes by the con ver
sion of the silver into iodide. 

. 1 . 1 .  
N atural Gas tor Balloons. 

Prof. Carl Myers, who lately made a bal loon as
cension from Sandy Creek, N. Y. , had the balloon 
inflated with natural gas from the gas well th ere. 
Nearly 1 ,000 people w itnessed the ascension. Prof. 
Myers had been invited to Sandy Oreek by the direc
tors of the gas well for the purpose of testing the sup
ply of the well. The experiment proved eminently 
satisfactory. The capacity of the balloon was 1 1 , 500 ft. , 
and it took j ust thirty minutes to fill it, which would 
show an average flow of over 500,000 ft. per day. Ac
cording to the present showlng the well is a very val n
able one, and the prospects are very flattering for a 
mlleb la.rier flow ali thtil drillini continues. 
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WITH MR. EDISON ON THE EIFFEL T OWER. UP THE EIFFEL TOWER WITH EDISON. 

R. H.  Sherard, representing the Pall Mall Budget I asked : " Beyon d the far-seeing machine and the 
I am working, and now I am not working." One 
could not hel p thinking of Chattllrton and his crust. 

(London), relates as follows his interview with Mr. rest,are there proj ects ?  "-" Any num ber, " said Edison.  
Edison in Paris : H When we make our big exhibition in America, I shall 

This is what Edison wrote to me, says M:. Sherard, I have to h ave several new things. " It is perfectly use
when I proposed he should grant me five mlDutes talk I less to ask Edison for information as to ideas. In him 
with him : ( everything is so practical that it seems he cannot talk 

.. All right. Friday about eleven in morning. I' l l ahout what is phantom merel y. It is the " what is " 
be sane by that time. My intellect is now making 275 with him,  and not the " about to be. " 
re vol utions a minute. "  Mrs. Edison then asked t h e  Cavalier t o  d o  h e r  the 

I called at the Hotel du Rhin at eleven o'clock, and pleasure of lunching w ith her, chez Brebant, on the 
was shown up to the handsome drawing room OIl the Eiffel tower. Colonel Gouraud asked me to be of the 
first floor. Edison was standing by the mantel piece. party, and together we went on to order breakfast. 
At a secretaire by the window were Colonel Gou raud,  En route the Colonel asked me to contradict a story 
Mr. Durer, and others ; at the far end the sweet girl which has appeared that he brought to Edison a 
wife Mrs. Edison, surrounded by various persons. It phonographic message from the Queen. " Mr. Edison 
is always difficult to begin, for one who has come to receiyed messages from the Queen of Italy, from the 

After dessert there was cham pagne, and toa�ts were 
drunk. The Cavalier began. Edison said : " The 
Cavalier is profuse, but not so much so as another Ital
ian gentleman who once proposed my health , and re
marked that even the chickens in his cou ntry knew 
my name.-It's a regular sanatorium," h e  remarked 
later on, " so much ' health ' being di stributed. " Again,  
" All  this is new to me, " all u ding to the ceremonial of  
our festivities. " If I stay long here I �hall too soon be 
able to get up and make speeches and wave my arms. "  
When the coffee and cigars came in his  face brightened 
up. • •  Mr. Edison is beginning to breakfast,"  said the 
Colonel. ' Yes, " said Edison, taking · an Havana j 
. .  my breakfast begins  with this. " 

annoy, but I plunged into matters at once. King, and from the Prince of Naples. I suppose that 
THE ORE-EXTRACTING AND THE FAR-SEEING is what the story was based upon. " 

MACHINES. 

" About this ore· extractin g  machine, " Edison said, 
" it's going to be a great thing. Already we have eighty 
machines at work in the i ron mines. Yes, it is adapted 
for iron ore only as yet. I am studying the question 
of a machine for treating both refractory silver ore 
and gold ore, and shall get them out by and by .  Then 
we shall make more money. " 

"The far-seeing machine ?"-" I have heard, " he �aid, 
" that some European inventors claim to have pre
ceded me in this, but I do not know anything about 
their inventions. My machine is getting on very nicely. 
I do not think it will ever be useful for very long dis
tances, and it is absurd to say that it will enable one 
to see another ten thousand miles away. In a city, 
however, it will be of practical use. I don't look for 
anything further, at least at present. " 

THE PHONOGRAPH AND THE PRESS. 

" The phonograph ? "-" We have got it into prac ti
cal form. Alread y 1 , 800 machines are in use in com· 
mercial houses, and our factories are now turning o ut 
fort.y machines per diem. I have also, at last, been 
able to make a perfectly sol id mailable cylinder, wh ich 
can go through the post for any distance without risk 
of damage. All this has been very hal'O work. On the 
tools for making the big phonograph alone we spent 
$5,000. I have also created a small model-a pocket 
phonograph, if you like to call it so-the cylinder of 
which will take 300 words, the length of an ordinary 
letter, and which w ill be very practicable for ordinary 
correspondence. I have the model here, and you can 
see it any day you like. These are not, however, yet 
ready for sale. " 

" What use can ne wspaper people m ake of it ?"-"Oh, 
plenty.  It is  already used in the World office. The 
machine is placed downstairs. The reporters come in 
and talk into it. The cylinder is taken upstairs to the 
composing room, and the compositors set up from its 
dictation. They attain much greater s peed, make 
more ems in an hour than on the old system, and earn 
more money." 

IMPRESSIONS OF PARIS-" WHEN D O  THEY WORK ? "  
"How are you impressed w ith Paris ? "-" Oh, I am 

PREPARING TO OUTTOP THE 'rOWER. 

" When on board the shi p," said Edison, as we sat 
down to dejeuner on the terrace of the Eiffel tower, 
premiere etage, " they put rolls and coffee on the table 
for breakfast. I thought that that was a very poor 
breakfast for a man to do any work u pon. But I sup
pose one gets used to it. I would like one American 
meal for a change-plenty of pie for a change. " He 
then smashed the roll with his  fist. 

There were six of us-Mr. and Mrs. Edison, Colonel 
Gouraud, the Cavalier, 
and Mr. D urer, the 
author of a very re
markable brochure on 
Edison. And we had 
the world at our feet. 
T h e  l' e were shrimps 
amon g the hal'S d'ceuvre. 
Edison had never seen 
any. " Do they grow 
larger ? "  he asked, and 
added, " They give a 
great deal of trouble for 
smal l results. " 

" This Eiffel tower ? "  
I said.-" The work of 
a bridge builder, " · said 
one. " No," said Edison 
decisively. " No. It is a 
great idea. The glory 
of Eiffel is in the mag
nitude of the concep
tion and the nerve i n  

the execution. That admitted, a n d  t h e  money found, 
the rest is, i f  you l i ke, mere bri dge bu ilding. I l ike 
the French, " he added.  " They have big conceptions .  
The En�lish ough t to take a leaf out of their books. 
What Englishman would have had this idea ? W hat 
f<jnglish man could have conceived the statue of Lib
erty ? "  

" Will you beat the tower in Ne w York ? " -" We'll 
build one of 2,000 feet. We'll go .Eiffel 100 per cent 
better, without discount. "  

dazed. M y  h�ad's all in a muddle, a n d  I reckon it will IS A THOUGHT-RECORDING MACHINE POSSIBLE ? 

take me at least a year to recover my senses. I wish " Could not, " I asked, " a  machine be made which 
now that I had come over in my laboratory blouse, could be adapted to the head, and which would record 
and could have gone about u nknown and have seen one's thou�hts, saving the trouble of speaking or 
something. The exhibition is  immense, larger than writing ? " Edison reflected. " S uch a machine is 
our Philadel phia exhibition. So far, however, I have possible, " he sai d ; " but j ust think if it  were invented. 
seen but very little of it. This morning, however, I saw 

I Every man would flee his neighbor, fly for his life to 
a tool which will save me $6,000, clear, a year. It any shelter. " 
is a �hisel wo�ked by hydraulic pressure. I j ust saw it, As they brought in the filets a la Brebant, I said, 
passl Ilg bY-J ust a glance. I shall order some, and send and thought of  little Dornbey, " What if' electricity 
them out.  They will enable us to reduce our labor by after all ? " He said, " It is a mode of motion, a system 
ei�h teen hands. " "That's a good morning's business, " of vibrations. A certain speed of vi bration produces 
sai d Colonel Gouraud. "Yes, " said Edison, and contin- heat ; a lower speed, light ; still lower, something else. " 
ued : "What ha s struck me so far chiefly is the absolute 
laziness o f  evet'ybody over here. When do these people THE REIGN OF HUMBUG. 

work ? 'Vhat do they work at ? I have not seen a " Is there anything in  electricity as applied to medi-
cartload of goods since I came to Paris. People here cine ? " -" There is a great deal of hum bug in all that, " 
seem to have establ ished an elaborate system of loaf- he said. Then as a careful maitre d'hotel brought in 
ing. Some of these engineers who cOllie to see me, the cradl ed elos Vougeot, and served it with exaggera
fashionably dressed, wal king stick in hand-when do tion of anxious ceremony, he added, " There ill a great 
they work ? I don't understand it at al l. " deal of hum bug about wine too. And about cigars. 

, Men go by cost. The connoisseurs are few. At home, 
EDISON S RELIGION OF WORK. . 

. for fun, I keep a lot of wretched cIgars, made up on 
" O ver here we hear wonderful storIes of your purpose in elegant wrappers, some with hairs in them 

worki ng. You have the reputation of being able to some with cotton wool. I give these to the criticai 
work t wenty-three hours a day for an indefinite peri- I smokers tell them thev cost 35 cents apiece. You 
od . " - " O h ! I have often done more than that, haven't should hear them praise

" 
them. "  

I ,  Gouraud ? A s  a rule, though, I get through twenty 
hours a day. I find four  hours sleep quite sufficient THE EDISON " SANATORIUM . "  

THE MAN AND THE MONUMENT. 

A few minutes later, happening to pass the tower, I 
saw at its foot again the man, with his face boyish al
most for its openness, and the gray hairs over the un
wrinkled forehead. Then I looked at the monument 
first and then at the man. The monUIlHmt thus con·  
trasted appeared infinitesi lllally small .  

. ' . " . 

The Deadl y  Alternating C urrent. 

The East River Electric Lighting Company, at its 
dynamo :house, East 24th St. , this city, employs the 
Thomson-H ouston system of electric light.ing, using in 
all its outside lamps the direct current. But in t.he 
dynamo room is one machine which generates the al
ternating current, and this is used to supply the incan· 
descent lights in the building, and, recently, for experi
ments by the Perry Motor Company. This one m achine 
generates 1 ,0 �0  volts power, and has not been long in 
the building. 

On September 2, says the N. Y. Times, something 
went wrong with the switchboard connected with this 
machine, and Darwin A. Henry, the superi ntendent of 
construction of the company, undertook to set it right. 
He climbed up on the short ladder used to reach the 
switchboard, and started in on his work. He had been 
thus engaged for about five minutes when he attempted 
to turn part way around on the ladder. In some way 
one of his feet slipped. and for an instant he was in  
danger of losing his  balance. I nstinctively his  arms 
were thrown up to recover himself. One hand came in 
contact with the negative terminal on the board, and 
hardly had he touched it when the other had struck 
the positive pole. The effect was instantaneous. The 
unfortunate man's hanos remained as if  glued to the 
death-dealing wire, his head dropped over on one 
shoulder, and i n  that position he remained for some 
moments. He did not u tter a sound. There were two 
other men, named Thomason and Smith, working in 
the room, and one of them after a few seconds caught 
sight of his chief resting' apparently with all his weight 
against the switchboard. Both men rushed to his as
sistance, but the man was d ead. They tore his hands 
from the wires and li fted his body down and laid it on 
a bench. One of his hands-the right one-was terri
bly burned, the flesh having been consumed to the bone. 
The other hand was burned, but not so very badly. 

Medical help was at once summoned. Dr. L. D. 
Henderson and Dr. W. C. Feeley were at the 8uperin
tendent's side within ten minutes, and worked hard in 
trying to restore animation, but they might as well 
have tried to put life in a stone. They inj ected, hypo
dermically, quantities of brand y. Syl vester's system 
of arti ficial respiration was called into use, and they 
tried with a galvanic battery to bring the Illan back 
from death. But all efforts were absolutely useless, 
and after two hours of hard work the weary physi
cians were obliged to abandon their task an d declare 
their patient dead. 

There had not been a single e vidence of life in Henry 
from the time he touch ed the wires. When the doc
tors reached him,  the heart had ceased to beat and 
there was no sign of respiration. 

In the opinion of both physicians, Henry's death was 
instantaneolls, and, if the absence of any contortion 
either in body or face proved anything, it was a pain
less one. The burns in the hand, both the physicians 
and the employes in the building believe, were caused 
when the hands were torn away from the wires and 
after the man was dead. The separation created an arc, 
and without an arc there can be no burns. 

Mr. Henry was about thirty years old, unmarried, 
and had been a practical electrical engineer from his 
boyhood . He was a capable electrician, and had much 
experience in  handling electric apparatus, and was 
highly regarded by his e mployers. 

for all purposes. " We talked of cooking and of fawous chefs. Also of 
The final argument on the question of the constitu

tionality of the new electric execution law, a qu estion 
which involves the disputed power of an alternating 
cnrrent to kill, will be held at Buffalo within a fort
night, and this case may have considerable weight in 
the argument. It is proposed to use an alternating 
current of from 1,500 to 2,000 voltage in these execu
tions, and it is contended that that force would not be 
sufficient to kill. In this case a 1 ,000 volt current, even 

Edison pronounces the words "work" and "working" one who recently engaged a French cook at a bishop's 
as some do " prayer, " ,. religion ."  It is also a religion, salary. " Bright's disease of the kidneys is all the di
it is true. vidend that man will draw, " said Edison. He seems 

" I  see you smoke. It does not harm you ? "-" Not 

I 
to take delight in commercial phrases. It  is comfort

at all. I smoke about twenty cigars a day, and the able to hear him pronounce the words " make money. " 
more I work, the more I smoke. " Some one remarked, I Commerciality with him is dignified and impressive, 
" Mr. Edison has an iron constitution, and does j ust 

I 
vulgar as it is with others. The breakfast was re

everything contrary to the rules of health. Yet he is cherche in the extreme, but Edison barely touched 
never HI. " . anything. " A pound of food a day is all I need when 

when only accidentally applied, did its awful work 
effectually. 
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A N  ATTRACTIVE CHEAP DWELLING HOUSE. 

Illustrated herewith is a commodious d welling house 
erected on Armory Hill, Springfield, Mass. , and at a 
cost of $3,600. Width, 31' 6 " ;  depth, 44 6" , not includ
ing piazza. Height of first story, 9' ; 8econd story, 8' 
6" ; contains all the latest improvements and conve
niences. There is  a cellar under whole of house, con
taining a furnace and laundry ; all furnished in the 
best manner. The exterior is covered with beveled 
white pine clapboarding, gables filled with shingles ; 
slate roof. The hall is furnished with an ornamental 
staircase, with newels, posts, balusters, and rail, all 
handsomely turned of ash .  The landing on staircase 
contains a pretty window glazed with stained glass. 
'rhe door and window casings are neatly beaded, and 
turned sunk angle blocks are provided at angles. The 
tr im i s  of ash. Open fireplaces provided with hearth 
and facings of rich tiles and h andsome hard wood 
mantels. Five bedrooms on second floor, and bath
room. Large closets well fitted up w ith drawers and 
shelves. From front bedroom,  door to veranda. The 
bathroom is fitted and finished in the best manner. 
T h e  engraving was prepared from a photograph of the 
builfling taken specially for the ARCHITECTS AND 
BUILDERS EDITION of the SCIENTIFIC AMERICAN, 
and appeared in the August, 1889, number of that pub-

Jcitutiftc  !mtttcau. 
take better care of his money than the insurance com
pany can, general ly proves to be the man who is not 
able to take care of it at all. 6. Why some men, who 
say that their whole l ives are devoted to laying up a 
competency for their families when they are gone, 
never seem to think of the simplest and quickest 
method of accomplishing that obj ect-taking out a 
policy on their lives and paying a weekly premium. 
7.  Why it is generally necessary to carry the blessings 
of l ife insurance to a man's house and thru8t them up
on him, while he is  frequently ready, unsolicited, to 
spend his money for things that are not blessings at all. 

.. 4 I I  � 
Mexican Mahogany. 

The other day The Timberman visited Mr. Fred. 
Schindler, who has recently returned from Mexico, 
and learned something about the fine mahogany logs 
which that gentleman secured for the firm of J. Ray
ner during his sojourn in the sunny southern climes. 
Mr. Schindler is a close observer, and his comments ou 
the manners and customs of a race we know lit tle 
about are interesting in the extreme. On his first visit 
to Mexico he was greatly surprised to find how little 
was known about it in the United States. The por
tion visited by him has been invaded by very few for
eigners, and is about two hundred years behind the 

AN ATTRACTIVE CHEAP DWELLING HOUSE, 

I ication, together with the piau views of the first and I times. But northern capital and energy is gradually 
second flo<ilrs. '!'he same number also contains engrav- stretching out in that direction and finding an ample 
ings of several other attractive d welling houses, costing field. Strangers are still looked upon with distrust, 
from one thousand dollars to eight thousand dollars and are not admitted to domestic relations with the 
and upward. 

... ' . ,  . 
LICe In.uranee. 

Under the heading " Seven Things Hard to Explain," 
the  Insuranee W01'Zd copies from The Metropolitan the 
follo wing seven q neries, which are calculated to set 
heads of fami lies to thinking. 

1. Why some men who are willing to toil and strive 
and save, that their families may be comfortable while 
they are alive, are not willing to pay a few dollar., a 
year that their families may be kept from want after 
they are dead. 2. \Vhy some men who are so prudent 
that they will not trust the welfare of their loved ones 
to the strongest life insurance company' in the land, 
are, nevertheless, will ing to trust it  to the most UIlcer
tain of human chances-the contingency of their living 
long enough and being fortunate enough to earn and 
save a competency. 3. Why, on the other hand, some 
men who are so unsuspicious that they will trust an 
acqu aintance who has not a dollar in the world to al, 
most any extent, will, nevertheless, hesitate to trust a 
l ife insurance com pany. that guarantees its promises 
with millions of assets. 4. Why some men who could 
not rest a moment if their houees and stores and factories 
were not insured, never think of the importance of in
suring their lives, by whose productive power those 
houses and stores and factories were acq uired. 5. Why 
the man who refuses to insure his life because he can 

natives. The agricultural possi bilities are almost un
bounded. Anything can be raised except the northern 
fruits, and so prolific is the soil  that three crops of 
corn are frequently harvested a year. The climate is 
very unhealt.hy, and sickness prevails in all localities. 

Mahogany in Mexico is becoming very scarce, and 
one is now obliged to go two or three hundred miles 
from the coast· to secure first·class stock. The logs are 
cut during the summer months, hewn square, and 
then lie in the woods to await the fall freshets. These 
begin about thli first of October, and the rivers, which 
h ave been dry for months, become rushin g  torrents. 
The logs are then thrown in and tumbled down the 
mountain sides until they reach more level country, 
where they are col lected into rafts and continue their 
journey to the gulf. Here they are loaded into ships 
and thus reach the American market. 

As to the size of the logs there is, to use Mr. Schind
ler's words, .. practically no limit, " some cut by him 
being 100 feet long, and will square four feet at the 
top. Of course, such logs as these are too unwieldy 
for transportation, and are therefore cut into fourteen 
or sixteen foot lengths. '!'he export duty on logs is $2 
a ton, and this is charged on the tonnage of the ship. 
If there is any deck load, it must be paid for extra, at 
the same rate. And for every dollar of duty paid there 
must be affixed to the certificate a two cent revenue 
stamp. 

Mr. Schindler has secured some very fine logs, which 
are now on their way to this market. Upon their 
arri val he promises to show some of the finest maho
gany ever brought into this city. 

The scarcity of mahogany at the old points of supply 
is leading to research into n e w  fields. Some stock is 
now being cut in South America, but the quality is 
not up to the Mexican. It is probable, however, that 
as the hunt is carried further into the vast and hard ly  
explored forests of  this country, better results w i l l  
follow. 

• , • J • 

Alumhnun • 
At a recent meeting of the Academy of Sciences, San 

Francisco, F. Gutzkow delivered an address upon the 
subject of the manufacture of alumin um. He cl aimed 
that no  real progress had been made with this metal, 
and that the only chemical achievement of recent 
years was to reduce the heat which permits the use of 
cast iron . It  is a comparatively unknown metal of 
great lightness, being one-fourth the weight of silver 
and one-third of that of iron. Its l ightness makes it 
especially desi rable in the construction of mathemati
cal instruments. 

It i s  very malleable, and is of a clay color. S ul
phuric, nitric, and like acids have no effect upon it. 

but it makes no resistance to hydrochloric acid or to 
alkal ies. In its alloys the best is made with copper, 
the color being gold. It is used largely in making 
watch cases and chains. As i t  does not corrode, it can 
be used in cooking, but its dirty appearance, together 
with its liability to become perforated by soaps, which 
eat it very rapidly, renders i t  q u i te u ndesirable. Its 
manufacture ont of clay the speaker ridiculed as an 
impossibility, and he claimed further that there had 
never been an a uthlmticated case of such manufacture. 
-Pac. L�tmberman. 

. 4 0 • ..  
C ontinen tal Wages. 

A stay·at-home man can have only a very vague 
idea of the position of England as compared with 
foreign countries. Especially he can have little idea 
how much leveling up h as to be done with the wages 
of most Continental workers. If we say that from a 
half to one-third of our wages is the rate over vast reo 
gions of the Continent, we should not be far wrong. 
They are excessi vely low in some districts of southern 
Italy, as on the plains below Vesuvius, where five shil·  
lings a week for a man i s  not uncommon, and the 
agricultural laborer of Bohemia is not much better off. 
The normal condition, almost everywhere, is so far 
below ours that it  constitutes a danger to us  and a 
cause for the migration of trades, which are always 
seeking the easiest and most profitable line�. 

A traveler who during the last three years has 
traveled over 30,000 miles of various European coun
tries, declares that he has not once seen wages equal 
to those at N ottingham. -Manchester Textile Me1'cury. 
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The Meeti ng o £  the AlDerican Geological Society President Hall's opening address was an interesting gentleman has made especial study of the glacial 

at Toronto, 'V edn esday and ' .. hursday, August statement of the origin and history of geological 80- geology of this country for the U. S. G. S. , and proba-
28 and 29, 1 8 89. cieties and associations in America. The first society bly knows more about the drift than any one else in 

A movement for the formation of an association to in- for furtheriug geological science was formed in 1824 the land, so that his remarks were listened to with 
clude all the geologists of North America has been on by a few enthusiastic stu dents, but it was short-lived. great interest. He said that for obvious reasons 
foot Some year�, but  actual organization w�s not effec�ed I In 1840 the scientists engag�d in the State. geological bowlders were among the first phenomena of the drift 
until last Decem ber, and the first meetmg at whlCh surveys throughout the Umted States umted them- to attract attention, but afterward study was diverted 
papers have been read has j ust been held at Toronto, selves into the Am erican Geological Association, with to other phenomena of this formation. Recently. how
Ontario, in connection with the thirty-eighth annual the especial object of devising a suitable nomencla- e ver, much work has been done on bowlders. Bowlder 
lueeting of the American Association for the Advance- ture for the formations of this country. After a few trains had their origin in knobs or prominences of rock 
JIlent of Science. The format.ion of the American years this society was united with a society which had which gave off fragments as the ice passed over them. 
Geological Society wa s first seriously suggested at the been formed by the naturalists, and the new body took The bowlders decrease in size with the distance from 
Cincinnati meeti ng of the A. A. A. S. in 1881 ,  with the the name of the American Association of Geologists their source, and are arranged in somewhat divergent 
result that a committee, consisting of J. Proctor, of and Naturalists. The physicists and chemists soon [ lines which might,appropriately be called bowlder fans. 
Ken tucky, C. H. Hitchcock, of New Hampshire, H. S.  joined this society, and the present great Association In a particular fan the bo wlders are usually of sim ilar 
\V"i I liams, of  New Yorl{, N. H.  Winchell. of Minnesota, for the Advancement of Science was the result.. Out material. Bowlder belts lie transverse to the direction 
and S .  A. Mi l ler,  of Ohio, was appointed to get sug- of this asso'3iation again has sprung the new Geologi- of motion of the glacier, and are com monly associated 
gestions as to the new society. The circular which cal Society. with terminal moraines. Their striking characteristics 
this committee issued recei ved wide and cordial After Professor Hall had concluded his address, Pro- are that the bowlders are of man y  kinds of material 
response. At Montreal the  following year the com- fessor Dana gave an elaborate paper on .. Areas of and that they are superficial and do not min gle deeply 
mittee reported results, and another committee, of continental progress in North America, and the influ- with the drift, as do those of the trains or fans. A 
which N. H. Win chell was chairman and C. H. Hitch- ence of those areas on the work carried on in them." glacier deposits material in three ways : 1 .  It pushes 
cock secretary, was appointed to draught a constitu- In the first part of h is communication the author de- matter forward mechanically, ridging it  at its edge, 
tion. scribed the three great Arcbrean and Paleozoic depres- forming what may be called push moraines. 2. A 

Several of the older and more conservative members sions or valleys of the Atlan tic ; t h  e inland sea of cen- glacier may fail to carry forward to its actual ex 
of the A. A. A. S . ,  however, at that time were opposed tral New York and eastern Ohio, which in later Paleozoic tremity the material which it is pushing at its base, 
to the formation of a geological society, thinking that times was partly shut off by the island of 1he Cincin- and this may lodge under the margin ,  forming a sub
it would operate disast.rously to the association at nati uplift from the remainder of the great continen- marginal accum Ulation, wh ich may be called a lodge 
large, so that the only thing that was accomplished at tal ocean ; and the great regions of the Rocky Moun- moraine. 3. A glacier carries forward the m aterial 
Montreal , besides the drawing up of a provisional tains and the far West. On account of the great de- embraced within the ice or borne on its top until it 
constitution which was not really adopted, was a velopment of Silurian rocks near Lake Ontario and t.he I reaches the extreme margin,  when it is dropped, form
resol ution recommending the establishment of a perfec tion of their fossil remains, he suggested that i n g  what m ay be called a dump moraine. Th e bowlder 
geological journal. Soon afterward the American the term Ontarian be su bstituted for Sil urian in local belts are held to belong to the third class. Most of 
Geologist was established to supply the demand thus phraseology. Especial i nterest attach�s to this paper the bowlders in Illinois, Indiana, and Ohio come from 
expressed. because in it Professor Dana practically reviews his the Archrean rocks 300 to 500 lll iles north ward, and 

For several years nothing further was done toward own " Manual of Geology, " bringing out his conclu - are arranged in belts. 
organ ization, though the m atter was kept alive by sions from recent observations all over the world, and Professor C. D. Walcott's paper on a " Study of a 
correspondence ; but after the Geologist had become showing wherein i mportant statements and theories l ine of displacement in the Grand Canon of the  
f'a:r 1y established, a renewed appeal was published in given in the manual must be modified. Professor Colorado, Arizona, " was read next. It  was well i lIus
that j ournal by the Montreal com mittee that all Dana has attended none of the m eetings of the A. A. trated by maps and diagrams, and showed how the dip 
persons  interested i n  the formation of a geological A. S. for  several years, and his  presence at this  meet- of horizontal rocks might be made almost vertical 
society should meet at Cleveland, in 1888, in connection ing and acti ve participation in the session of the Geo- near displacements or faults. Following th i s  was an 
with section E of the A. A. A. S. This time the logical Society were a great encouragement to the new elaborate and valuable paper by Professor J. F. Kem p 
movement was destined to be a success, for most of the society. on " Trap dikes near Ken nebunkport, Me. , "  which 
prominent geologists of  the country who had formerly The next two papers were by Professor Hall, and gave the results of much careful work in the field and 
opposed such a society or had been indifferent to it were entitled " Some suggestions regarding the subdi- with the m icroscope. 
were now u rgent advocates of it. This decided change vision and grouping of the species usually included Papers by Messrs . J. S. Newberry, J. W. Spencer, 
was brought about by complications w hich had arisen under the generic term Orthis, in  accordance with ex- D. Honeyman, and P. Neff were read only by t itle, 
in  connection with the International Geological Con- ternal and internal characters and microscopic shell and one by Mr. E. O. Hovey was referred to sectitm E 
gresE and the American com m ittee thereof, partly on structure, " and " On new genera and species of the for reading. The Geological Society of America then 
account of the cumbersome machinery of the great family Dictyospongidre. " Professor Hall contented adjourned to meet in the American Museum of Natural 
American Associat ion for the Advancement of Science. himself with giving a mere sketch of an elaborate I History, New York Ci ty, on the 26th of December n ext. 
From the Cleveland meeting of the A. A. A. S. , there- memoir which he has prepared on these subjects. E. O. HOVEY, Ph. D. 
fore, dates the actual existence of the American Geo- The figures illustrating the m orphology of differ
logical Society. The meeting at Ithaca last December ent species now included under Orthis, and those 
was merely to complet.e the organization, and has re- showing the recent  and great enlargement of the Free Batils at Milwaukee. 

cei ved due notice in the columns of the S CIENTIFIC family Dictyospongidre by the discovery of new Milwaukee is never behind in anything, not even 
A�IERICAN. genera and species, were examined with great interest when it comes to a public natatorium. The new free 

Last week,  Wed nesday morning, after the geological by the fellows present. The Dictyospongidre include bathing establishment has been completed and turned 
section of the A. A. A. S. had completed its organiza- forms that aroused much discussion when they were over to the city. 
tion for the rl'oronto meeting, it adjourned temporarily first discovered, which were called hydnoceras by Con- The building, which is located on Prairie Street, near 
and Prof. Alexander Winchell,  of the Uni versity of rad , in the belief that they belonged to the cephalo- Seventh, is a handsome structure, and is very conve
Michigan, cal led the Geological Society to order and pods, but were named dictyophyton by Hall, because niently and neatly arranged, says the Evening Wiscon
gave a very encouragin g  report of progress. The 112 he thought thew to be plants. Later di scoveries sin. It is a'solid brick building with stone trimmings. 
" original fellows " have received additions, until now proved the existence of siliceous spicules, and showed The visitor enters the building in the front, passing 
the society has  1 75 mem bers, and a good working sur- the true position of the strange organisms to be with through a short hall between two rooms into the nata
pl us  in the treasury, and includes within its ranks all the hexactinellid sponges. In discussing this paper torium. A wide walk leads around the tank, which 
t he n oted living geologists in the United States and Sir William Dawson pointed out that though these occupies nearly all the ground floor space. The tank 
Canada, with one exception. When Prof. C.  A. White, sponges are confi ned to the Devonian in New York, is about 3 feet deep in front, the bottom sloping to the 
vice-president of section E,  had concluded his interest- they have been found as far back as the Cambrian rear, where i� is 9 feet deep. It is 32 feet 6 inches wide 
ing and val uable paper on the Mesozoic rocks of North in Canada. and 80 feet 6 inches long. Long lines of steam pipe run 
America in  the afternoon, a provisional constitution After the noon recess Professor Alexander Winchell along the walls above the ground floor to heat the 
was laid before the Geological Society. One of the occu pied the chair in the absence of the president. building, and above them are rows of venti lators. 
main features of this was the provision s  for member- The first paper on the programme was by Professor Two tiers of galleries run around three sides of the 
ship. Members are of four classes : Original fellows, G. K. Gilbert, on . ,  The strength of the earth's crust. " building, which are reached by eight flights of stairs. 
fellows geologists resident in North America, corre- The · treatment of the subject was mathematical Each gallery on the sides is filled with a line of d ress
sponding members geologists residing outside of North and theoretical . The author's observations were ing closets, while the galleries at the rear end are fitted 
America, who have rendered special service to the made largely in connection with tracing the his- up with shower baths. 
science, and patrons, those who have done some great tory of the Quaternary Lake Bonneville in Utah. From There are 108 of the dressing closets and 16 of  t he 
favor to the society. The matters of voting by proxy the phenomena of that locality and elsewhere, Pro- shower baths. 'I'he baths on the outside are cou n ter
and publ ication aroused some discussion, but were re- fessor Gilbert deduces the theory, which he h olds only parts of the dressing closets, but are different 011 the 
ferred back, together with the remainder of the con- tentatively, that mountains are sustained by the inside. They have zinc floors and the rose is elevated 
stitution , to the committee to be laid before the society strength of the earth's crust, while broader eleva- slightly above the top of them. Warm and cold water 
again at the annual meeting in the winter with what- tions, such as continents and continental plateaux, are can be showered at the will of the bather. 
ever suggestions might be offered by fellows in the sustained by virtue of the fact that such parts of the Light is obtained through a long skylight running 
meantime. earth's crust are of lower specific gravity than those down the center of the roof. Closets of i mproved pat-

Thursday was the day for papers, and section E had beneath the oceanic depressions. This communica- tern have been arranged in a room to the left of the 
adjourned out of respect to the society ; indeed, this tion naturally aroused some discussion among the entrance. The room at the right of the entrance wi l l  
step was al most necessary, for most of the members of fel lows, the  general tenor of which seemed to  be that be used for the  office. On the  second floor, at  front of 
the former belong also to the l atter. Many of the m ost the strength of the crust was greater than Professor I the building, is  a suite of rooms for the janitor. A big 
noted geologists on the continent had gathered to- Gilbert's calculations made it. boi ler in the rear will furnish the steam to warm the 
gether when the meeti ng of the society was called to In the absence of Professor Joseph Le Conte, his  building and the hot water to warm the water in the 
order in the theater of  the Normal School ; among paper " On the origin of normal faults and of the tank. 
t h em were the world renowned Prof. James D. Dana ; structure of the basi n region " was read by Professor .. . .  � .. 

t h e  eq ually celebrated paleontologist. Prof. James Hall, J. J. Stevenson, the secretary of the society. Normal 
the president of the society ; the great paleobotanist faults are those in which the downthrow of the strata 
S i r  J. 'V. Dawson ; Dr. A. R. C. Sel wyn, director of i e  on the upper side of the plane of faulting or hade. 
the Canadian survey ; Prof. G. K. Gil bert, assistant Professol' Le Conte would assi gn these faults to the 
director of the U. S. Geological Sur vey ; Prof. T. C. oscillationE, of a somewhat mobile crust floating on a 
Chamberlin,  president of the University of Wiscon sin. liquid interior. Withou� discussing this com munica· 
Between forty and fifty fellows were in attendance, tion, the society passed to President rI'. C. Chamber
all of them earnest workers in some department of \ lin's paper on .. Bowlder belts distinguished from 
their great science. bowlder tra.ins ; their origin a.nd lilignificlI.llce." This 

RELIEF OF DEA FNESS IN OLD AGE.-Sapolini,  of 
Milan, has described a method of his which he states 
he has successfully em ployed in sixty-two cases of deaf
ness of old age. It consists in moppin!!, the membrana 
tympani with a weak oleaginous solution of phos
phorus. .He claims that the treatment diminishes the  
opacity of the membrane, increases the circulation, 
and improves the hearing.-Kansas City Medical 
Index. 
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THE PARIS EXHIBITION. 

PARIS, August 25, 1889. 
I hear from many quarters that there is great satis

faction at the sales of machine tools by the exhibitors. 
SOllie, indeed, have sold nearly the wh ole of their ex
hi bits-an example in point being G. Lomont, who 
has sold a doze n .  machines out of the thirteen he ex
hibited . Wm. Sellers & Co. , of Philadel phia, Pa. , have 
sold their tool-grinding machine and their twist drill 
grinder to the Northern R. R. of France. Warner & 
S wasey, of Cleveland, Ohio, could have sold their ex
hibited machine two or three times over if they had a 
good attendant interpreter in charge, and it seems a 
great pity that so fine an exhibit should be left with
out anybody to show it. 

There are very few machine tools shown at work in 
the exhibition, I am sorry to say, those of J .  A. l!'ay & 
Co. and 'V m. Sellers & Co. form ing the praiseworthy 
exceptions. There are plenty of visitin� mechanics 
here w ho have used twist drills, but never appreci a ted 
the advantages of a t wist drill grinding machine u ntil 
they saw one ground on the Sellers machine and put 
to work in this exh i bit. The fact is  that grinding a 
t wist drill corr<3ctly by hand is one of those things that 
<:annot be done, no matter what the experience or how 
"killful the mechanic. Sometimes one cutting edge 
only  wi l l cut. At others, each cutting edge will cut for 
a part only of its length, the amount of the clearan ce 
will be variable on the two cutting edges or at different 
points along the same cutting edge, and so on; But in 
the Sellers exhibit one sees that from the moment 
the drill point begins to cut, two distinct shav
ings of equal thickness and length are cut, and their 
strength is such that they will rl'maill intact while 
e Illerging fi ve or six inches from the mouth of the hole, 
and require quite some force to break them, whereas a 
badly ground drill wi l l  break u p  the shavings or chips, 
doing less work, and requiring more power to drive. 

In an exhibit by P. H n re, of Paris, I find some 
milling cutters in which the front face, instead of 
being a radial line, has rake given to it, by making 
its plane on a line behind the center, after the manner 
of the teeth of a skew bevel gear wheel. For wrough t 
iron, cast iron, or steel this is doubtless an advantage, 
but it  is decidedly detrimental if the cutter is to be 
used for brass work. In this same exhibit I found a 
lathe in which, the slide rest being of the usual square 
t.op pattern , the tool is clamped to the underneath 
face of the square top, thus making the top surface of 
the tool steel the base from which the height of the 
tool steel with reference to the work is determined. 
The tool is held to the rest by two clamps, each hav
ing two screws. One of these screws (that nearest to 
the tool) passes through the top of the slide rest, and 
threads iuto t h e  clam p, while the other threads 
through the top of the slide rest, while its point acts 
against the clamp. The first n amed is screwed up to 
l ightly grip the tool , and the other is then screwed up, 
causing the clamp to act on the tool as a lever whose 
fu lcrum is the fron t screw. 

This is  of course a very firm method of gripping a 
tool, being, in fact, that employed on what is known 
here as the Maudslay slide rest. It  has not fou nd 
favor, however, in the Uni ted States, and is not likely 
to do 80, becau se it  can only be applied to a com pound 
slide rest, and small lathes are much better, if made on 
the' American plan (as pointed out by me in a pre
vious article), w ithout any com pound rest. While on 
this subject, let me say that the obj ectionable feature 
of the upper slide of a compound rest coming so close 
to the back head of the lathe that the upper feed 
screw of the rest cannot be worked without taking its 
handle off at every half revol ution, is overcome in two 
exhibits here by the employment of a pair of gear 
wheels, one of which is on the end of the feed screw, 
and the other geared into it, the band being on the 
shaft of the lathe, and hence thrown out toward the 
workman. In one of these devices the gears are of equal 
d iameters, while i n  the other, that on the feed screw 
is twice the diameter of that w h ich the handle drives. 
The latter i�, I consider, prefera ble, becl1usa it throws 
the handle well out from the tail stock of the lathe, 
wh ile it enables the slide to be fed very finely to the 
cut. 

In the exhibit of E. & P. H.  Ronhey, there is a 
lathe in which what is usually the l ive center i s  a fixed 
dead center, a plan that certainly insures true work, 
whatever disadvantages in other respects it may pos
sess. 

On some of the small lathes for fine work the fit of 
the slides to the sl ide rest ways are made by gibfl of 
brass or bronze, a plan adopted by Holtzaphel in his 
expensive lathes. My experience is, however, that cast 
iron is a better and more durable material, because the 
duty is not sufficiently heavy to cause the surfaces to 
cut, hence the cast iron gets a hard glaze that prevents 
wear. It must not be forgotten too that these gibs are 
right under the eye of the operator, hence their lubri-
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is sure to get loose in the middle, because it is more 
used there than at the end of the slide, and it becomes 
obvious that instead of the surface in contact bein� 
greatest at the end of the slide, it ought to be the 

least there, so as to eq ualize the wear. This is ac
complished in one of the exhibits here by recessing 
down the slide faces at the ends, making the width of 
bearing at the ends rather less than it  is in the mid
dle of the slide way length. 

> < 
My attention has been called to the samples of vise 

work exhibited by the Freneh tech nical schools, and 
the followin� examples will  give an idea of the whole 
and 8how their applications in practice. One of the  
simplest of  these exercises is shown in Fig. 1,  in which 

the bedding ofl the surfaces b i s  an easy operation, but 
the fitting of the parallel faces a requires considerable 
skill. Figs. 2 and 3 are examples in the fitting of dies 
in connecting-rod straps, such as have a lready been re
ferred to and illustrated in my previous letters. Fig. 4 

d c 

is an example such as is met with in bedding the 
brasses of pillow blocks and locomotive axle  boxes, and 
teaches that the patterns for such work should be so 
made or shaped that the surfaces a should, when the 
first bedding contact occurs, be quite clear of bedding, 

d b c 

c 

or, in other words, that the surfaces b should not meet 
when surfaces a come into eon tact. The reason for 
this, the student soon discovers, is that it requires 
more metal to be cut off a and to let the top piece c 
down a given distance than it would be required to cut 

cation is not likely to be neglected or forgotten. off b to let c the same distance; and if, when bedding 
A point that seems to be overlooked in m ost slides 

I 
first occurs, it is at b, then but little will require to be 

and sliding heads is that there is, if  the top face of the taken off b to let a and d come into contact. This is a 
sl ideway is left a full plane surface, the sliding rest point often overlooked by pattern makeu when mak. 

ing the patterns, and by fitters or vise hands when fit
ing such pieces together. Fig. 5 is an example in which a 
is a bolt whose head b fits into a recess in C, and u nless 
the sides c, d, bear with equal force of contact, the 
body of a will bind in C, and there will be a tendency 
to cause the head of a to bed unfair. Fig. 6 is a nut 
with a triangular hole pass ing through it ,  and from it  
the student learns how difficult it is to file up a t rue 
hexagon, an d also to file out a triangular hole without  
cutting too deep into  the corners. Triangular fi le, 
with a safe edge are rarely kept, save in shops where 
very small  work is done, and it is  a frequent occu rrence 
for the workmen to have to grind the teeth off one face 
of file in order to get a sharp corner to file out the tri
angle corners with. Fig. 7 is a strap key and gi b for a 
connecting rod, and illustrates the point  mentiolled in 
one of my former letters that the French and Belgians 
sometimes use much less taper on their connecting-rod 
keys than is  the practice in either America or England . 
As a natural result of this it takes more down ward mo
tion of the key to  take up a given amount of wear, 
hence the employment of the piece or sleeve a ill the 
figure, which takes u p  the length occupied by the long 
thread on the key end. JOSHUA ROSE. 

. '  . . . 
'I'he Porpoise. 

The French Jou.1'nal OiJiciel, says Nature, recently 
contained a report which Prof. Edmon d Perrier had 
sent in to the French govern ment on the subject of the 
best means of protecting fishermen against porpoises. 
Although the depredations of these creatures have 
been exagerated, it is certain that they do considerable 
damage, especially on the Mediterranean coasts of 
France, by tearing the nets. For at least a quarter of 
a century past efforts have been made to lessen the 
numbers of the porpoises by offering a reward per 
head and by other remedies. In 1865 the governmellt 
invited the fishermen themselves to organize a seiu e  
n e t  fishery for porpoises, a n d  they were offered specia l  
nets, a n d  s u m s  o f  from 5 t o  2 5  francs for each animal. It 
was, however, found in practice, that as soon as the 
porpoises felt themselves to be surrounded, they sim
pl y jumped over the seine nets and were at large 
again. Some years later the fishermen of Cannes, Saint 
Tropey, and La Ciotat petitioned government to lend 
them a gunboat, filled with torpedoes, for the purpose 
of firing at the porpoises. This was done, and the can
non and the torpedoes scared away the porpoises for 
about eight days, but they scared away the fish as 
well, so that there was no fishiug for at least a week. 
The porpoises, moreover, are too numerous and too 
agile to be shot, one by one, in an effective manner. 
The report sums up that th e employment of artillery 
against porpoises i s  perfectly u seless, that a reward for 
killing them singly is equally unavailing, and that the 
only thing to do is to encourage the fishermen to unite 
in chasing the porpoises, and in forming a mutual in
surance guarantee against their depredations. In the 
meantime the Department of the Marine migh t  COll
tinue to indemnify, to a certain extent, the proprietors 
of any nets that have been very seriously inj ured. 

.. . . . .. 
Electric Cal' Lamp. 

One of the latest novelties in the application of elec
tricity consists of an electric reading lamp, which is 
being fitted to the carriages on the main line of the 
Southeastern Railway. It is on the principle of the  
" put  a penny in the slot " automatic machines. The 
apparatus is situated immediately over the passenger'lS 
head, and under the rack, and is contained in a small 
box 5 inches by 3 .  The ligh t i s  of five-candle power, 
and ilS obtai ned by the introduction of a penny at the 
top of the box, and by a subsequent pressure of a 
knob, and will last for half an hour, extinguishing 
itself at the end of that time automatically. I f  the 
light be required for an indefinite period, a penny 
every hal f  an hour wi l l  suffice. The l ight can be extin 
guished a t  any moment b y  means o f  a secon d button 
provided for the purpose. One of the special features 
of the invention is  that, if the instru ment is out of 
order, the penny is not lost, as it is in the present 
machines. It  d rops right through, and comes out at 
the bottom of the box, 80 that it can be recovered, and 
the same result happens in  the case of any coin other 
than a penny. Each carriage is fi tted with an accu
m ulator which supplies the electricity. This inyen
tion, so Nature says, will add greatly to the comfort of 
passengers during night journeys. 

. '  . . . 
Progl'e .. " or Beet Su gar. 

Already more than half the world's sugar is derived 
from European beet root. Science, chemistry, and 
mechanical skill have com billed to transfer the habitat 
of a prime necessity of life from the tropics, where 
on ly it was su pposed it  could be produced, into the 
northern latitudes. SciencA has shown the way to pre
pare the soil for it, has overcome all the mechanical 
problems necessary to the extraction of the sugar, 
made its cultivation profitable, and gi ven employment 
to tens of thousands of wage earners, and all this 
within the last twenty years. The future of this great 
industry seems almost boundless in its possibili1ri.es.
Tribune, Chicago. 
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RECENTLY PATENTED INVENTIONS. 

Ene;ineering. 

LOCOMOTIVE. - James Des B r i s a y, 
Vanconver, B. C . ,  Canada. This locomotive bas two 
high pressure cyl iuders, both controlled by a rotary 
valve, a passage from which leads to the smoke box, 
and a low pressure cylinder to which a passage leads 
troro the rotary valve, with other novel features, 
desi gned for the more economical use of steam, and to 
conden"e it and return tbe water of condensation to the 
boiler if desired. 

FEED WATER PURIFIER FOR BOILERS. 
-Ludwig H .  Tbielmann, Brunswick, Germany. A 
pipe is connected with the lower part of the boiler and 
extends through the furnace or flue to a vessel arranged 
above tbe water level of the bOller, another pipe con· 
nected witb this vessel e"tending into the water space 
of the boiler, whereby a circulation is maiutained in the 
vessel or purifier which carries the water upward thereto, 
deposits tbe impurities, and returns the water to the 
boiler. 

STEAM GENERATOR. -DoC W. Fletcher, 
St. Louis, Mo. Tbis is a water heater formed of ver
tical transverse .paced sections having longitudinally 
extending interlocking pockets forming zigzag flues, 
designed to use a minimum amount of fuel with large 
heater capacity, and provide independent water heaters 
for each radiator or each section of a building. 

Mechanical. 

PULLEY. -Nathaniel P. Smith, Mem
phis, Tenn. This invention covers a combination, with. 
split pulleys, of pivoted and adjustable spider sections 
constrncted with opposite partial hub portions, where
by the pulley may be adjnsted to large or small shaft. 
without a bushing, or may be adj usted to run trne when 
the shaft is eccentric, or may be eccentrically fitted if 
desired. 

GAUGE.-Thomas E.  Cassidy, Hoosick 
Falls. N. Y. This is a combination tool capable of 
quick and easy Dlanipillation for use as a surface, 
scratch or depth gaUl!e, with clamp and scriber arms 
which may be used alone as dividers, as a compass, or 
as i nside or outside caliper., and as trammel points. 

DECORTICATOR FOR RAMIE, ETC. 
Michel J. Leruth, New Orleans, La. This machine 
has a pair of flnted rollers adapted to cru.h the .talks 
and stems, points to receive tbe crushed fiber, decor
ticating cylinder with teeth and beater ribs, rotary 
brushes for cl eaning the tiber as it is  carried forward 
by the cylinder, a brush for removing the cleaned fiber 
cylinder, etc., being designed to efficiently decorticate 
dry fibrous plants in large quantities. 

PLAITING MACHINE, - W i l l  i a m B. 
Jones, administrator o f  George C .  Parker, deceased, 
Paris, Tenn. A perforated metall i c  sheet with textile 
facing piece is secured to an open frame, to the forward 
edge of which is hinged a metallic frame, the material 
to be plaited being placed over the textile facing piece 
and the plaits turned with the ordinary knife, when the 
frame is thrown over the i roning board, the plaits 
moistened, and a hot iron pas"ed over them. 

RING SPINNING MACHINE. - E r n s t 
GeS8ner, Aue, Saxony, Germany. This invention re
lates to spinning machinery with a driven spindle and 
traveler rotated by the strain of tbe thread seated on 
and carried up and down by a ring, the winding being 
accomplished by the difference i n  speed between the 
spind le and the winder lagging behind, the object being 
to adapt this class of machines to yarns of little 
strengtb. 

SPINNING MACHINES. -The above in
ventor has likewise obtained three additional patents on 
spinning machines, the first referring t .o  'pindles with 
rotary winders rotated similarly to travelers i n  ring 
frames, by the tension strain of the thread, for contin
ually spinning and simultaneou.ly winding tbe thread, 
an arm carrying the thread gnide being pivoted or 
hinged in the plane of the 'pindle, to allow of its being 
rotated round the spindle, and oscillated bet ween the 
spindle and tbe outer circle of its rotary motion from 
the forces of centrifugal action and tbe tension of the 
thread ; the second patent embracing a winder consist· 
ing of an arm or bow carryinl!the thread guide attacbed 
to a socket or disk encircling the spindle below the cop, 
and capable of being oscillated in its motion round the 
spindle, the socket.bearing part of the winder being in 
frictional contact with t.he " pindle-while by the other 
patent the arm or bow connected with the thread guide 
haB it. upper and lower ends held and carried on the 
spindle above and below the cop, so as to be in fric
tional contact therewith, the winder being rotated not 
only by the strain of the thread, but being aided by 
friction from the spindle, dimInishing the tension, and 
permitting soft or slack twisted yarns of short or poor 
material to be spun on the bare spindle. 

Agricultu ral. 

HAY BINDER. - Ephraim R. Kugler, 
Kingwood, N. J.  This binder consists of a post 
adaptcd to be set vertically in the load, and on which 
wind ropes secured at their ends to the wagon and 
passing over the load, with a lever for tnrninl! and 
locking the post, so as to wind the ropes, thereby 
quickly and securely binding the load of hay to the 
wagon. 

STACK FASTENER.-Will iam L. Murdy, 
Al bia, Kan. In carrying out thIs invention the stack is 
made longer tban it is wide, and stakes are inserted 
therein in three lines, at the top and sides, a rope being 
passed througb apertures in the outer ends of each line 
of stakes, and the ends of the ropes brought together 
at each end of the stack, where a wmgbt is .uspended 
from them. 

SOD CUTTER. - Lewis T. Price, }<jndi
cott, Washington Ter. The frame of this sod cmter is 
mounted on wheels, and carries cutting disks, there 
being meanB for raising and lowering the frame, and 
locking. it in the position to which it is adjusted, the 
construction being sP!lcially designed for cutting heavy 
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soil on which U nigger wool grass " grows, wlth many 
hard and heavy roots that are hard to cut. 

RICE HULLING MACHINE . -Arth ur A. 
Bourl:eois, Ariel, La. This macbine is made with two 
corrugated plates facing each other, an agitator extend· 
ing from one plate up through the hopper, in connec
tion with which a slide or trap is arranged, and one of 
the corrugated plates being connected with a crank 
shaft, the machine being simple, cheap, and durable. 

Miscellaneons. 

SHUTTER FASTENER. - Lewis White · 
bonoe, Easton, Md. This device has a catch plate com· 
bi ned with a centrally pivoted hook, a rod extending 
through the wall, and having its inner end passing 
through an apertured end of tbe hook, a spiral spring 
being employed, whereby the shutter fastens auto
maticalJy when opened and is unfastened from tbe 
inside of a room by pressing a knob in the walJ at one 
side of the window. 

WIRE TIGHTENER AND SPLICER. 
Shapley p, R. Taylor, William T. Sharman, and Joseph 
L.  Jamison. Denison, Texas. This device consists of 
a disk slotted to form wings, the points of which are 
bent up out of the plane of the disk, with a perforated 
.tem, and adapted to be rotated to secure it in position, 
the disks being cheap and light, and left permanently 
on the wires, where they are applied with a hand 
lever. 

END GATE FOR WAGONS.-Samuel J. 
Mason, Mead, Neb. This device is made with a flat 
hinge plate cal l ed the gate hinge plate, and a combined 
re.enforcing and hinge wagon plate extending the fulJ 
width of tbe rear end of the wagon, and serving also to 
protect the rear end of the wagon body from wear, in 
combination with levers pivoted to the wagon body, 
and connecting rods pivoted to the gate and to the 
levers. 

LUMBER WAGON.-William and John 
H. Leonhardt, Baltimore, Md. The main frame of the 
wagon body ha. a windlass mechanism, and there is a 
supplemental frame with movable bearing connected 
wit.h the windlass mechanism, whereby the body may 
be extended and adjusted for supporting lumber of dif. 
ferent lengths, and its forward end elevated for the 
ready discharge of lumber at the rear end of the wagon. 

FOLDING CRATE.-James W. Brook, 
Lynchburg, Va. The end sections of tbis crate are hinged 
to the bottom, aud a hollow ventilatinl!' partition is 
provided, serving to divide and give strength to the 
box, while eyes or staples are arranged on the inner 
sides of the end u prights to be connected by hook rods 
extending diagonalJy between tbe front and rear sides, 
the crate when ready for use pre.enting the appearance 
of an ordinary crate with hinged top. 

BASKET.-Irwin H. Spelman , Cortland,  
Ohio. This is a splint ba.ket composed o f  t w o  series 
of interwoven splints formed into polygonal shape, and 
having at the corners re-enforcing splints whose lower 
ends are interwoven with and placed upon the main 
splints of the basket body at the lower corners, while 
the u pper ends are extended between the divergent 
main splints of the basket bod y to fill the interstices. 

COMBINED TABLE AND CHAIR. -Willie 
o. Whitney, Glens Falls, N. Y. This invention pro
vides an article of fmniture which may be nsed inter
changeably as a tacle or chair, the chair back being 
adapted to form the table top, and the different adj ust· 
ments being readily effected. 

PADDED HAT. - Jesse H .  M 0 y e r, 
Temple, Texas. This invention provides a strip of 
fibrous material to be placed between the sweat band 
and hody of the hat, and having hooks projecting from 
one edge to engage the body of the hat and hold tbe 
pad or strip in position, whereby a hat that is too large 
can readily be made to fit. 

DRAPERY TRIMMING. - Paul Gum
binner, New York City. This is a fabric trimming for 
draping furniture, clothing, etc. ,  and is made of woven 
fabric, sacks or bags, connected at one end in a series 
to a suspensory band, and gathered or shirred at their 
free ends, and provided with pendent tassel ornaments. 

CORSET CLASp.-John M. V. I.e Beau, 
New Orleans, La. This clasp consists of two spring 
steel or elastic busks, a lower fastening device, and a 
series of upper fastening devices, all of the fastenings 
being held to the face of the busk, and engaging headed 
pins or b uttons which are flxed to the busk to lock or 
clasp the corset to the body of the wearer. 

Toy. -George W. Nusbaum, Lehighton, 
Pa. This toy consists of a fl anged board with . certain 
points thereon separately marked by different colo,", 
balls or marbles bearing also corresponding design a .  
tions, a n d  t h e  board having d epressions a n d  pockets 
around its edges, with balls or marbles corresponding 
to these pockets, the depressions and pens defining the 
portion of the board to which tbe different marbles 
belong, and to which they are to be brought without 
directly moving them with the fingers. 

ICE PITCHER. - Edward P I a  y t e r, 
Ottawa, Ontario, Canada. This is a pitcher in which 
water, milk, etc., may be cooled without the ice being 
brought in contact therewith, the pitcher being pro· 
vided with internal sockets, and an ice receptacle 
being provided with trunnions adapted to be journaled 
in the sockets, tbe ice receptacle being readily remov· 
able from the pitcher when desired. 

ApPARATUS FOR DELIVERING COAL, 
ETc.-Charles S. Schenck, New York City. Tbis is an 
apparatns more particularly for discbarging and con· 
veying materials from vessels to various points, or for 
use i n  factories or other structures, an endless belt 
conveyer discharging into a well or pocket, in com
bination with a bucket elevator lifting the material 
from the well, and a chute receiving the material and 
delivering it to an npper trough in whIch the conveyer 
belt works. 

CISTERN CLEANER. - W i l l  i a m A. 
Palmer, Plymouth, Mich. This device bas a hollow 
body with an open lower end, to which a plate having 

an inwardly opening valve is adjustably hinged, with 
adjustable legs, and a tnbe with st.opper extending 
from the upper end of tbe body, tbe device being 
capable of ready manipulation for cleaning a cistern 
without fouling the water i t  contains. 

BOTTLE STOPPER. - Finley Y. Clark, 
Saratoga, N. Y. Com hi ned with the stopper head and 
the bottle head is a bail pivot.ally mounted at the bottle 
head to swinl! above and against the top of the stopper 
head, to hold the stopper in place, a hfting lever 
pivotally engaging the .topper head and the bail, tbe 
device making a convenient stopper for bottle. designed 
to contain aerated waters or liqnids of any kind. 

ENFLEURAGE. - Gysbert D. Nellen
steyn, Amsterdam, Holland. This invention relates to 
the treatment of flowers and otber substances contain· 
ing ethereal or volatile oils and aromatic parts, and 
covers a vacuum process for obtaining therefrom pure 
perfumes or extracts by a single operation iu a cheap, 
simple, and easy manner. 

PLUMB BOB. - John M. Cameron, 
Philadelpbia, Pa. Tbis bob is axially bored, and II 
point inserted in the bore adapted to be extended or 
withdrawn, the bob also being provided with a clamp 
for holding a needle point, and a needle fltted thereto, 
whereby the point is readily adjustable to adapt it to 
different kinds of work. 

PALLET FOR DRYING BRICK.-Charles 
T .  Fitch, Elizabeth, N. J. Combined with the heads 
united by horizontal connecting bars is a bench 
borizontally supported upon the head. and secured to 
the connecting bars, the invention being an improve
ment on a former patented invention of the same in_ 
ventor. 
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HINTS TO CORRESPONDENTS. 

Names and Addresll must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

Reference .. to former articles or answers .hould 
give date of paper and pa,ge or nnmber of question. 

Illq u l rle .. not answered m reasonable time should 
be repeated; correspondents will bear in mind tllat 
some answers require not a l ittle research, and, 
though we endeavor to reply to all, either by letter 
or in this department, eacb m ust take his turn. 

Sp ecial Writt e n  I n formati o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sciell tl H c  American S U I' p l em e n t  .. referred 
to may be had at tbe office. Price 10 cents eacb. 

Books referred to promptly supplied on receipt of 

r'Iir.��e
�J �  sent for examination shonld be distinctly 

marked or labeled. 

(1263) L. R. asks how to make the l u m i n 
o u s  substances used f o r  match safes, b e l J  p u s h  buttons, 
etc. ,  to make them show in the dark. A. For Balmain's 
luminous paint we refer you to our SUPPLEMENT, Nos. 
229 and 497, which we can send by mal l for 10 cents. 2. 
How to clean a plaster of Paris statue. A. Plaster of 
Paris caRt. can be cleaned by careful bru shing with a 
little ground pumice stone or other detergent. Organic 
spots can someti mes be removed by pamting with 
turpentine and water and exposing to the sun under 
glass. 

(1264) W. G. C. asks : Is there any 
danger o f  explosion i n  a h o t  water coil in cooking stove, 
by the pipes becoming choked np with sediment or 
formation of .cale ? The water makes very little scale in 
kettle used for boil ing water. A. There is a possibility 
of the pIpe becoming closed where hard water is used, 
and It may then burn out. Th ere is very little danger 
with an open boiler. Make the coil longer or larger. 
2. Will copper .tnds placed in coil pipe assist in heating 
the water ? If so, what size and how should they be put 
i n ?  Pipe is % in. inside and about ),8 in. thick. A. 
Copper studs will not pay for the trouble of putting in. 

(1265) E. S. L. asks if  there is any 
way in which a handle, broken from a cast iron skillet, 
can again be welded or fastened to the skillet. A. It 
can be attached by riveting a strap to body and handle. 
Usually the metal is so hard that this will not pay, on 
account of the difficulty of drilling. 

(1266) W. D. G. writes : I had occas ion 
some time ago to take out some Iron rods which had 
formed a rack over an opening in a flume. The rods 
had been constantly nnder water for some yeaf8, but 
were very little rusted exce.pt about three inches of the 
lower end, which was driven into the planks form inl! 
the bottom of the flume. Why should they rust more 
where inclosed in wood (spruce) than above it, when 
the whole was constantly covered with water ? A. 
Probably there was some acid reaction upon the iron in 
contact with wood. 

© 1889 SCIENTIFIC AMERICAN, INC.
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(1267) T. S. V. asks : In rolling hot INDEX OF INVENTIONS I 

Clothes line .tretcher, H. Hennig . . . . . . . . . . . . . . . . . . .  409,840 Horseshoe bar, H. C. Maguu.son . . . . . . . . . . . . . . . . . . . .  409,850 
Clothe. pin. J. A. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.8110 Horseshoe nail., mach1ne for forging, D. F. W li� iron or steel, does the elongation of the bar take place 

at the entering side, or at t.he exit side of the roll, or 
elsewhere ? Does the metal llow forward or backward? 
A. The elongation takes place along the snrface of con· 
tact with the rolls. The rod moves from the rolls with 
the same vel ocity as the periphery of the ro\ls inside of 
the grooves. It approaches the rolls with less velocity 
than the speed of the rol ls, or the metal llows backward 

in reference to the speed of the roll surface. 

(1268) T. H. K. , .Tr. , asks how brass 
gas fi xtures are brightened aud lacquere<}. I have used 
nitric acid aud then dipped them in water, but just as 
soon as they are exposed to air they discolor again. A. 
Have the >Nater clean and boiling in two vessels. Dip 
in one water aud then i n  the next as soon as taken 
from the nitric acid bath, so that there shall be no 
traces of acid on the flttings. Dry in boxwood Saw· 
dust while hot, and place upon a piece of hot sheet 
iron over a stove. As soon as all traces of water have 
left. quickly lacquer with very thin shellac varnish, 
using a camel 's hair brush. You can make the laquer 
by dissolving shellac in best alcohol, or you can obtain 
a lacquer for such purpose from some of the flrms 
whose cards avpear iu our advertising columns. Do 
not tOllch the metal with the lingers before lacque�ing. 

(1269) St. G . .T. asks how to make a 
cheap pump for supplying water to mains with a 12 
horse power engine, pump to lift water 40 feet. A. 

If you have tools for log boring, a log l ift pump is 
probably as cheap as any. They can be made of 5 in. 
bore with safety IlS to pressure. If you wish to utilize 
the whole power of yonr engine, we suggest a box made 
by bolting four planks together so as to make a square 
bore six inches iu diameter, in which a square bucket 
can be operated. The bucket and foot valve should 
be made of hard wood aud leather, with i ron or lead 
weight ou top of the valves. A clever carpenter shoul d  
be a b l e  to devise t h e  details. Operate the pump rod, 
which may also be of wood, by a bell crank lever in the 
manner o f  the Cornish pumps. 

(1 270) S.  asks : 1. Is the atmosphere 
lighter or heavier i n  damp weather? A. Lighter for 
a given volume. 2. Is the atmosphere the lightest just 
after a rain ? A. No. 3. Has the atmospheric pressurc 
any effect on the barometer ? A. Yes ; the barometer 
ha� for its object the measurIjlent of thi s pressure. See 
Meteorology. by Loomis. mailed by ns for $1.75. 

(1 271) R. asks how to keep tin from 
being rough or lumpy on articles plated by the di pping 
process. Also what temperature molten tin shonld be 
kept. A. Put a little clean tallow upou the surface of 
thc melted tin when dipping. Make the tin j ust hot 
enough to give a clear, shining surface. 

(1272) .T. H. B. asks how to melt gold 
which is amalgamated with quicksilver, so as t o  ponr 
iuto moulds in the form of bricks. A. If you nndertake 
to melt the gold amalgam in au opeu cruCible, you will 
lose the mercury by evaporation. The proper way is to 
place the mass In a retort, sealed tight with clay, with 
8 pipe leading downward from the top of the retort i n  a 

receptacle for the condeused mercury. Heat the retort 
over a furnace to about 660°, when the mercury distills 
over luto the receptacle. The contents of the retort can 
be placed in a black l ead crucible, melted, and poured 
into an ingot of gold. 

(1273) T. S. asks a formula for making 
solution for coating small iron castings with copper ?  
A. Snch deposits are geuerally wantiug in lasting 
qual ities, siuce they are too thiu to protect the iron 
from atmospheric iufluences. Dip the articles i n  a 
solution of sul phate of copper 3).2 oz., sulphuric acid 
3).2 oz., water 1 to 2 gallons, aud it will  give them a 
coat of pure copper. If the articles remain a few 
minutes in the solution, the deposit becomes thick and 
muddy and does not stand auy rubbiug. Small articles 
are sometimes coppered by jerkiug them about lu saw· 
dust impregnated in the above solution further diluted 
with water. 

(1274) " Crescent. " - We know of no 
better way to make suow hy au ice machine than by 

placing coils of pipe on the walls of a room and circu. 
latiug the brine in the coils. Feed the room with moist 
air, which will congeal upon the pipes as a light frost; 
by scrapiug this off you will have au approach to arti· 
flcial suow. 

(1275) .T. M. B.  asks : Is pure aluminum 
as good a couductor of electricit,y as platinum ? A. It  
is a better conductor. 2. May it be used in the manu
facture of electrical iustruments instead of platinum! 
A. It may where it is not exposed to heat or to the 
action of the spark of the extra current, etc. 

(1276) .T. S. O. asks whether a good 
ball batter with the same force in the stroke cau kuock 
an easy or slow ball fu rther than he cau a swift or hard 
ball ? A. We should say the slow ball would he sent 
the farthest, and that a ball batted from a state of 
absolute rest, if  that were practicable, would go farther 
still, equal force being in the bat in each casa. 

(1277) T. H. R.-We know of no dif
ference between a mariue glass and a fleld glass. The 
white of a man's eY8 is a very uncertain test for a fleld 
glas s .  Try the dial of a watch at 500 yards. and see if 
yon can tell the time. Good fleld glasses single may be 
had from $5 to $ 1 0. Double from $10 to $15. The ordi
nary power of the Lick telescope is from 300 to 2,000 
times. Divide two miles by these numbers for the dis
tauce. 

TO INVENTORS. 
An experience of forty year., and the preparation of 

more than one hundred thou.and applications for pa
tents at home and abroad. euable u. to understaud the 
laws and practice on both contiueuts, aud to po.sess un
equaled facilities for procuring patents everywhere. A 
synopsis of the patent laws of tbe United States and all 
foreign countries may be bad on application, and persoDs 
contemplatlug the securing of patents, either at home or 
abroad, are invited to write to this ofllce for price8, 
which are low. In accordance with the times and our ex
teu.lve facilltle. for conducting the business. Addre.s 
MUNN & CO .. office SCIENTIli'IC AMERICAN, 861 Broad
Way, New York. 

For which Letten Patent of the 

United State. were Granted 

August 27, 1889, 

Clutch, friction, E. Savora! . . . . . . . . . . . . . . . . . . . . . . . . . .  409.871 Iiams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.890 
Coal cutting machine • .  J. C. Robertson . . . . . . . . . . . . . .  409,870 Horsesboes. removable calk for, J. Neu ••• Sr . • . • • •  410,008 
Coal discbarging and conveying apparatu •• C. S. Hot air and hot water heater, F. F .. rquhar et aI • • •  409,710 

Schenck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.872 Hydrant. E. L. Rowe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,006 
Coffin lid fastener, L. E. Woodard . . . . . . . . . . . . . . . . .  410.000 Ind icator. See Thermometric Indicator. 
Colter plow, L. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.065 Inductiou COil, E. Thomp.on . . . . . . . . . . . . . . . . . . . . . . . .  409,71' 
Col umn, compound fireproof. W. H. Drake . . . . . . . .  409,83� Induction COil, coin-operated, J. H. Ellfering . . . . . 409,7a8 

&ND EACH BEARING THAT DATE. Composition of matter, C. T. Lee . . . . . . . . . . . . . . . . . . . .  409.985 Inlluence machine. R. Vos . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.0bS 
Copying sheet. H. W. Brown. . . . . . . . . . . . . . . .  . . . . . .  409,826 Insecticide. Smith & Howard . . . . . . . . . . . . . . . . . . . . .. . .  410,0:;6 
Coru cutting knife, J. P. Wood . . . . . . . . . . . . . . . . . . . . .  409,723 I ron . See Soldering iron. 
Corn hu.klng implemeut, R. W. Hubbard . . . . . . . . . . 409,788 Ironing board and table. D.  Fetter . . . . . . . . . . . . . . . . . .  400,947 
Cor.et fastening, S. S. Will iam.on . . . . . . . . . . . . . . . . . .  4 10.131 Jack. See Lifting jack. 
Cotton chopper, A. Chamber . . . . . . . . . . . . . . . . . . . . . . . .  409,771 J oint. See Lock jOint. Rail joiut. 

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

A dding maohiue. J. H. Schuarrenberl{er . . . . . . . . . . .  409,710 Cou pling. See Car coupling. PIpe coupling. Jug top. A. W .  Paull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,8&1 
Agitator and conveyer, combIned, V. D. A nder- Shaft coupliug. Tblll coupling. K nife. See Coru cutting knife. Gauge kn ife. 

.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,816 Creaming can, P. S. Fowler . . . . . . . . . . . . . . . . . . . . . . . . .  409.951 K nife cleaner, H. E. Fowler . . . . . . . . . . . . . . . . . . . . . . . .  409.742 
Air compre •• or, H. Davey . . . . . . . . . . . . . . . . . . . . . . . . . . 409,773 Crib or cradle, P. Agger . . . . . . . • . . . . • • • • . . • • . . . • • . • . • •  409,896 K nitted web, narrowed, R. W. Scott . . . . . . . . . . . . . . .  410.O:l1 
A larm. See Burglar alarm. Knob alarm . Cru.her. See Grinding mill crusber. Kittlng macbine. circular. W. L. & A. T. Cathcart 410.071 
Al uminum chlorides, purifying, H. Y. Ca.tner . . . .  409,088 Cull' bolder, Ei.eman & Kal.er . . . . . . . . . . . . . . . . . . . . .  409,883 Knitting machine, circular, H. C. Rightmir� . . . . . .  410,118 
Aniline black, J. Bracewell . .  . . . . . . . . . . . . . . . . . . . . . . . .  409.822 Cultivators, spring tooth fa.tener for. E. P. Ather- Knitting machine, circular warp. W. Start . . . . . . . . .  410.040 
A nillue black discharge, J. Bracewell . . . . . . . . . . . . . . 409.819 hol t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.817 K nitting macbines, looping attachment for, E. 
A rtist's field and material case, C. J. Krumbeln .• •  409,982 Curtain fixture. J. Sbinn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,760 M urby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.836 
Axle lubricator, A. A. Gregory . . . . . . . . . . . . . . . . . . . . . .  409.982 Cutt.er. See Meat cutter. Sod cutter. Stalk cut- Knob .. Iarm, door, Stickney /I; Way . . . . . . . . . . . . . . . . . 409,762 
Axle n ut, carrlaae. A. E. Herman . . . . . . . . . . . . . . . . . .  409.881 ter. K nOCkdown table, E. A. & C. P. Cornillie . . . . . . . . . . 409.980 
Axle, vehicle, A .  E. Herman . . . . . . . . . . . . . . . . . . . . . . . . 409,880 Cutt Ing woodeu di.he., machin e  for, D. H. Bren- Ladder, W. G. Sickle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,711 
Axle washer, vehicle, C. C. J erome . . . . . . . . . . . . . . . . .  409,700 ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,909 Ladder. fire. W. Winkles8 . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.'l22 
Backband hook, J. A. Elliott . . . . . . . . . . . . . . . . . . . . . .  410,081 Decortlcator for ramie, etc., M. J. Leruth . . . . . . . . . .  409.847 J,amp, F. Rhind . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,706 
Bag. See Feed bag. Dental bib clamp. J .  D. Enne . . . . . . . . . . . . . . . . . . . . . . . .  410,083 Lamp attachmeut. C. S. Walker . . . . . . . . . . . . . . . . . . . . .  409.887 
Bag holder, J. Feess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.946 De.k, school, C. B. Towle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'D9.8&I Lamp bracket, electric, J. S. Merril l . . . . . . . . . . . . . . . .  409,852 
Baling pres., E. P. J aqua . . . . . . . . . . . . . . . . . . . . . . . . . .  410,102 Door check, C. H. Dixson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.7:15 I,amp. central draught, A. W. Paull . . . . . . . . . . . . . . . .  409,888 
B .. I1ng pre.s, T. Tebow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,046 Door check, pneumatic, T. Goodenough . . . . . . . . . . . 409.001 J,amp. moderator, or carcel, C. D. Aria . . . . . . . . . . . . . 409,899 
Bar. See Horse.hoe bar. Door hanger, P. B. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . .  400,999 Lamp socket. incande.cent electric, J. W. Collier. 409,929 
Barrel cover, J . Moo.brugller (r) . . . . . . . . . . . . . . . . . . . .  11,02'1 Door. screen and .torm, Q. Loet.cher . . . . . . . . . . . . . .  409.750 Lamps, wick rai.er for central draul{ht, E. L. 
Barrel cover. T. E. Raillaud . . . . . . . . . . . . . . . . . . . . .. . . . . 409,803 Door .pring, F. W. Tobey . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.047 Bryant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.910 
Batterle •• apparatus for charging secondary, W. Drawer, lll. J. Browu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.088 Lantern for advertising or other purposes. magie, 

P. Kookogey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,111 Drier. See Clothes drier. BrUCkner & Tbornton . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,135 
Batteries, containing cell for secondary, C. F. Dryiug apparatus, J. F. Gen t .  . . . . . . . . . • . . . . . . . . . . .  410,085 Lantern, tubul .. r, J. B. Stetson . . . . . . . . . . . . . . . . . . . . . .  409.712 

W aldron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,OM Drying macbine. Kn owles & Proctor . . . . . . . . . . . . . .  410.110 Lat.cb, gate, M. M. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,197 
Bearlug, anti-friction, L. B. Gaylor . . . . . . . . . . . . . . . . .  409,782 Dummy or motor engine. J. T. Van Gestel . .  . . . . . . .  410,049 Lathe hHving a supplemental drill spindle, turret, 
Bed lock. C. Whltu .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,130 Dumping platform. E. Burns . . . . . . . . . . . . . . . . . . . . . . . .  409.913 J. H .. rtness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,786 
Beer, etc., racking-oll' apparatu. for, J.  John.on . .  409.9i3 Dust collector attachment. 1. E. Baker . . . . . . . . . . . .  409,61:8 Leaching t .. n bark. E. F. Smith . . . . . . . . . . . . . . . . . . . . . .  409,876 
Bellow., double-actiug, H. Kohn . . . . . . . . . . . . . . . . . . .  409,980 Dye. making orclne, R. Grev1l1e· Wllliams . . 410,057. 410.058 Lifting jack. J,. J. Crecelin . . . . . . . . . . . . . . . . . . . . . .. . . . .  410,074 
Belt. electriC, C. Everett . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,673 Electrode, .econdary battery, C. H. Carter . . . . . . . . 410,186 Lillhtning arrester, H. Lemp . .. . . . . . . . . . . . . . . . . . . . . .  409,889 
Beuding metal bar., machine for, T. Ii·. Krug . . . . . . 410,112 Electrode, second .. ry batterv, J. F. McLaughlin . .  410.007 Liner for machinery, W. V. Fischer . . . . . . . . . . . . . . . .  409.676 
Bicycle. C. T. Harvey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,984 Electrode • • econdary battery, � .. H. Smith . . . . . . . .  410,0.37 Lock. See Bed lock. Firearm lock. Nut lock. 
Blower for furnaces, C. A. Goyue . ; . . . . . . . . . . . . . . . . .  410,091 Elevators , .peed controlling device for, T. H. Lock jOint for beams, R. Wray . . . . . . . . . . . . . . . . . . . .  409,893 
Board. See Bo.om board. Ironing board. Melro.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,995 J,ocomotive, J. De. Bri.ay . . . . . . . . . . . . . . . . . . . . . . . . . . .  41:9,936 
Boiler. See Steam boiler. Emery wheel, R. W. Hardie . . . . . . . . . . . . . . . . . . . . . . . . .  4o:J.881 Loom for weaving tufted fabrics, A. C. H. Sal-
Boiler furnace, steam, J. Good . . . . . . . . . . . . . . . . . . . . . .  409,'184 Enllenrage, G. D. Nellen.teyn . . . . . . . . . . . . . . . . . . . . . . .  409,!i59 l .. ndrouze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410.096 
Boilers. m elJ.ns for utilizing radiated heat of, F. Bnaine. See Rotary engine. Steam engine. Loom for weaving wire, C. F. Wickwire . . . . • • . • • . .  409,813 

H. Butt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  409.915 Enkine •• automatiC lubricator for steam, J. H. I.oom be .. ld or beddle. J. Ye .. don . . . . . . . . . . . . . . . . . . .  409,725 
Boiler., 011 burniug apparatus for .team. F. Lead- Siegrist. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,031; Loom shedding m echanism. Hattersley & Hill . . . .  409,787 

beater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.846 Enllines • • tock or tool holder for direct-acting, G .  Lubric .. tor. S e e  Ax!e lubricator. Fibrous lubrl·  
Bolt. D. M. Motherwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,696 A. Barth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '09.659 cator. 
Bolt •• machine for turning tapered, S. M .  Vau- Extension table, W. Blankner . . . . . . . . . . . . . . . . . . . . . . 409,662 Lubricator, R. M. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,660 

cl .. in . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,051 Extension table, W. H. Burk . . . . . . . . . . . . . . . . . . . . . . .  409,911 Mail bag deliverer, A. P. Hau.s . . . . . . . . . . . . . . . . . . . . .  410,0!l5 
Bookbinding, L. Brain .. rd . . . . . . . . . . . . . . . . . . . . . . .  . . . .  409,824 Fabric. See Chenille f .. bric. Twilled woven fab - Malt m .. shing device. H. Pietsch . . . . . . . . . . . . . . . . . . . .  410.019 
Book, black leaf cbeck, T. M c Dowell . . . . . . . . . . . • • . • 410,Om ric. Malting and germinating apparatu., J. F. Geut . • • • 409,956 
Book, m anifold m emorandum, W. Bert.ch . . . . . . . .  409,768 1 Farm gate, T. A. Tweedy . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,716 Marker, land, I. Ivey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,�71 
Boot or shoe sole protector, J. G. Di ckson . . . . . • • •  409,988 F .. stening device. M. C. Somborn . . . . . . . . . . . . . . . . . . .  410,038 Mattress, J. B locher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,133 
Bosom board, ·r. J. J ack.on . . . . . . . . . . . . . . . . . . . . .. . . . .  409,684. Faucet, G. W. Mahlmauu . . .  � . . . . . . . . . . . . . . . . . . . . .  • •  409,691 Meat cutter, G. V. Brecht . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.908 
Bottle stopper. J. H. Cbrlstman . . . . . . . . . . . . . . . . . . . .  409.922 Feed bag, B. T. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,838 Merry-go-round, J. R. A pplegate . . . . . . . . . . . . . . . . .. . .  409.888 
Bottle .top per. F. Y. Clark . . . . . . . . . . . . . . . . . . . . . . . . .  409,924 Feed water heater. A. De Be .. umont . . . . . . . . . . . . . . .  410.139 Merry-go-round. D. G. J obnson . . . . . . . . . . . . . . . . . . . . .  409,972 
Bottle., .pouge holder for mucilage, J. W.C .. rter. 409.'l70 �'eed wuter purifier for boiler •• L. H. Tbielmanu . • 409,882 Metal, attaching compo.ltion of matter to. C. T .  
Box. S e e  Flower box. Money box. Neck wear Fence post, metallic, W. M. Pre.ler . . . . . . . . . . . . . . . .  410.020 Lee. . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.!J86 

box. 
. 

Fence wire holder and stretcher, B. Doud . . . . . . . . . .  410.07'7 Metal pile or fallot, H. W. Borntraeger . . . . . . . ... . . . .  410.134 
Box, M. Ben ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . . . .  409,661 Fibrous lubricator, J. William •• Jr . . . . . . . . . . . . . . . . .  409.721 Metsl rolls, J. T. Ha.ting .. . . . . . . . .  409,679, 409,746, 409,747 
Box blocker, C. Gall . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,743 Fifth wheel. vehicle, A. O .  & R. N. Clemon., 2d . . .  409,733 Metal sawing macbine, C. C. Newtou . . . . . . . . . . . . . . . .  410,009 
Box for tobacco. etc., D. C. Ripley . . . . . . . . . . . . . . . . . . 409.804 File or holder. paper, J. B. Brown . . . . . . . . . . . . . . . . . . .  409.nO Metallic wbeel, G. H .  Ever.on . . . . . . . . . . . . . .  409,9-14, 409.945 
Box or crate, C. E. Parks . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,699 Filteriug medium. water. J. B. & J. F.  ZieKler . . . . .  409,89!\ Mill appliance, Kennedy & �·orter . . . . . . . . . . . . . . . . . .  410.108 
Bracket. See Lamp bracket. Filtratiou , J. W. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.9;0 Mining machine, A. J. Cooper . . . . . . . . . . . . . . . . . . . . . 409.772 
Brake. See Car brake. WBllon brake. Firearm lOCk. E. L. Pupke . . . . . . . . . . . . . . . . . . . . . . . . .. . . 409.701 Mould forming device. J .  J .  C .. rr . . . . . . . . . . . . . . . . . . . .  409,666 
Brake adja.ter, automatic, E. D. Eames . . . . . . . . . .  410,079 Firearm, magazine, C. P. N. Wetberby . . . . . . . . . . . . .  400,889 Moulds, mach ine for makiug saud, J. J. Carr . . . . . .  4011,661 
Brick drying pallet, C.  T. Fitch . . . . . . . . . . . . . . . . . . . . .  409,948 Fire extinguisher, M. Magaldi . . . . . . . . . . . . . . . . . . . . . . . 409.796 Money box. M. Emanuel . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,778 
Brick machine, Ley.ou & Thoma . . . . . . . . . . . . . . . . . .  409,1!88 Firepl .. ce for burnIng gaseous fuel, R. Youug . . . . . 400,765 Motor. See SprIng motor. Toy motor. Water 
Bridge. G. H. Pegram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,700 Flower box, A.  Cleland . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,925 motor. 
Bucket bail and lid fa.tener, combined. Stukes & Folding macblne. C. If. Hintze . . . . . . . . . . . . . . . . . . . . .  410,098 Motor. H. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.105 

Reid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . .  410,044 Frame. See Hay frame. M nsical ln.trument, mechanical. M .  G ail y . . . . . . . . .  409,6'18 
Bung, barrel, W. H. Sunday . . . . . . . . . . . . . . . . . . . . . . . . .  409.713 Fruit box head, B.  Shunk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  41O,O:l4 Neckwear box. E. R. Procter . . . . . . . . . . . . . . . . . . . . . . . .  409.70.3 
Bureau, Mile. & Scollay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,853 �'rllit cleaning macbine. Phelps & Burdon . . . . . . . . .  409,754 Nickel. refining, P. Manbes . . . . . . . . . . . . . . . . . . . . . . . . . . 409.992 
Burglar alarm. E. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,919 Fruit picker, S. Brazee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409.001 Numbering machine, paper, J. R. Carter . . . . . . . . . . . 409.920 
Burner. See Stove burner. Fuel, device for feeding fluid, W. B. Wright . . . . . . . 409,724 Nut lOCk. Arnold & Goldinger . . . . . . .  " . . . . . . . . . . . . .  409.7r06 
Butter pres. or printer, J. M. Crlley . . . . . . . . . . . . . . .  409,734 Furnace. See Boiler furnace. Nut wasbing machine, J. J. Phillips . . . . . . . . . . . . . . .  410.016 
B utton .trlp, Warren & Ame . . . . . . . . . . . . . . . . . . . . . . . 409,888 Furnace, E. W. Jon e  . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . 409.792 Nuts, grain, e tc., a pparatus for drying, J. J. 
Caliper. and divider •• M. J,. Couuett . . . . . . . . . . . . . . . . 409.828 �·urnace grate, G. L. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,657 Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,017 
Camera. See PhotographiC camera. Gauge. See Recording gauKe. Surface, .cratch, Nut.s, etc., means for cleauing and drying, J. J .  
Can. See Creaming can. aud depth gauge. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,1l18 
Can nozzle, Oil ,  C. B. Underhill . . . . . . . . . . . . . . . . . . . . .  409.81 1 Gauge knife, F. W. Lowe . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,849 Oiling cartridge. sea, A. H. Walker . . . . . . . . . . . . . . . . .  4011,666 
Cane and camp stool, comblued. A. iI. Purington .  410,021 Game apparatu., H. S. K enuey ' . . . . . . . . . . . . . . . . . . . . .  409.�77 O per .. or field glass, A. B. Clement .. . . . . . . . . . .. . . . . .  409.9'�7 
Car bearing., machine for lining railway. G. G a. aud air mixing machine. L. B. White . . . . . . . . . . 409,719 Order holder, J. � .. Brown . . . . . . . . . . . . . . . . . . . . . . . . ; .  409,827 

McCulloch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.002 G as, apparatus for the mauufacture of, W. T. Organ, reed, M. S. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,814 
Car brake, J. W. Hurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.683 Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,761 Ozone apparatus, H. A. B. H. De Var . . . . . . . . . . . . . .  409,903 
Car couplinK, R. J. Edward . . . . . . . . . . . . . . . . . . . . . . . . . . 410,080 Ga., automatic safety lock for, McClure & Hol- P .. ckinl{ rine:, J. J. Sullivan . . . . . . . . . . . . . . . . . . . . . . . .  410,127 
Car coupling, Q. J. Hoke . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.967 laud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,001 Packing, rod, C. C. J erome . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,791 
Car coupling, C. D. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,895 G as IIgbter, S. B. Battey . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  409.727 Pad. See Hoof pad. 
Car coupling, W. T. Sims . . . . . . . . . . . . . . . . . . . . . . . . . . 4o:J.875 Gate. See Farm gate. Padlock, A .  Ricbards, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.024 
Car coupling tool, O. D. Woodrnll' . . . . . . . . . . . . . . . . . . .  410,061 Gate opening and closIng device • •  wlng, W. C. Padlock, M. Rueckert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,027 
Car. dumping, J. H. Gearhart . . . . . . . . . . . . . . . . . . . . .. . .  409.954 Hooker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . .  409,969 Paint compound, Bonner & Burlingame . . . . . . . . . . . . 409,904 
Car for tran.mi •• ion of .pecle, G. T. yost . . . . . . . . .  409,694 Gear cutting machlue, Drum beller & North . . . . . . .  409,176 Paper bag mach ine, C. B. Stilwel l . . . . . . . . . . . . . . . . . . .  410.126 
Car .eats, ticket ca.lng for, R. J. Smith . . . . . . . . . . . .  409.8'19 Generator. See St.eam generator. Paper bag machinery, C. B. Stilwell . . . . . . .  4 10,122 to 41 0.125 
Car wheel., constructiug, J. Rigby . . . . . . . . . . . . . . . . . . 409.708 Giass. See Opera or field gla.s. Paper box making macbine, Sbeldon & Ballily . . • •  410,033 
Cars, pilot or wheel gnard for .treet, G. H. Bahrs. 409,001 G1a.. panel., making ornamental, Endre. & Paper. macbine for coati ng continuous strips of, 
Car., .afety attachmeut for railway, R. G. Riera . .  409,707 SchoelIig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.834 O. & H. O. Woodworth . . . . . . . . . . . . . . . . . . . . . . . . . .  409,982 
Cars, .afety guard for, C. H. Ohm . . . . . . . . . . . . . . . . .  409.861 Graiu binder, S. D. Maddin . . . . . . . . . . . . . . . . . . . . . . . . . .  400,'195 Pegging machine. J .  E. Bickford . . . . . . . . . . . . . . . . . . . . 409.729 
Car., .tatlon Indicator for railway, E. Verpillier . .  409.812 Grain .conrer. J. M . C ... e . . . . . . . . . . . . . . . . . . . . .  410,069, 410.070 Pen, fountain, A. M. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,952 
Carding engines, mean. for fa.tening card cloth- G rate for refuse burner •• P. Keene . . . . . . . . . . . . . . . . . 410, 101 Pen bolder, el ectric, W. C. Holme . . . . . . . . . . . . . . . . . . 409.!l88 

ing to the top fiat. of. E. Tweedale . . . . . . . . .. . . . . 410,048 Grease and oil .eparator, E. H. Murphy . . . . . . . . . . . .  409,698 Pencil .harpener, E. G. Phillip . . . . . . . . . . . . . . . . . . . . . 409,8O'l 
Carding machine, F. H. Carpenter . . . . . . . . . . . . . . . . . .  409,918 Grinding mill crusher. T. Roberts . . . . . . . . . . . . . . . . . .  409,869 Pbotographic camera. G. Sborkley . . . . . . . . . . .. . . . .  409.874 
Cards, Circulars, or other like matter, apparatus Gun and projectile for high explosives, S. H. Pbotograpblc len., C. H. E. l{rogmauu . . . . . . . . • . . . .  409,981 

for delivering. A. Tabour . . . . . . . . . . . . . . . . . . . . . . . 410.045 Emmens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,943 Pianos, device for cutting damper felt. for, J. 
Carpet .tretcher, Henshaw et aI . . . . . . . . . . . . . . . . . . . . .  409,966 Gun •• wiud gauge .ight for. J. W. Soul e  . . . . . . . . . . . .  410.0.39 Swensoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,810 
Carriage, cbild's, T. K. Forman . . . . . . . . . . . . . . . . . . . . .  409.6'17 Halter. J. H. Pb llpott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,867 Pigment-resi.t, J. Bracewell . . . . . . . . . . . . . . . . . . . . . . . .  409,820 
Carriage spring, G. Langbein . . . . . . . . . . . . . . . . . . . . . . . .  409.688 Hammer, drop. E. Hammesfahr . • • . . • . • . . • • • • • . . . •  409,836 Pin. See Clotbes pin. 
Cart. road. Brabb & Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,663 Handle. See Tool handle. Pipe coupler, C. F. Murdock . . . . . . . . . . . . . . . . . . . . . . . . .  409,697 
Cart. self-Ioadinll. J. C. K eleher . . . . . . . . . . . . . . . . . . . . .  409,'1'9S Hanger. See Clotbes hanger. Door hanger. Pipe coupling. E. U. Scoville . . . . . . . . . . . . . . . . . . . . . . . .  410,082 
Carving machi ne, S. F. Moore . . . . . . . . . . . . . . . . . . . . . . . .  409.695 Harne •• attachment. J,. D. Saxton . . . . . . . . . . . . . . . . . .  410,029 Pipes. machin e for expaudiug the ends of, G. 
Ca.e. See Artist's field and material ca.e. • Harnes. loop, J. N. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 409,726 M atheson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .409,991, 410,000 
Cash carrier apparatu., J; G. Davis . . . . . . . . • . . . • . . • 409.98.1 Haruess loo p pres., C. Peli •• ier . . . . . . . . . . . . . . . . . • .  410,015 Ph,iting machine, G. C. Parker . . . . . . . . . . . . . . . . . . . . . .  409.974 
Ceilmg, metal . F. G. Caldwell . . . . . . . . . . . . . . . . . . . . . . . 409.916 Harrow, M. J. Frauk . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 4G9.953 Platform. See Dum ping platform. 
Ceutrifugal machines, gearing for driving, J. Harrow, D. McHugb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410.004 Plow. M .  J,. Rinebart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,709 

Laidlaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,984 Harrow disk, .1 . T. Bell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,818 Pl ow, W. H. & H. Smitb . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  410,121 
Charcoal apparatu., J. Scherfllu . . . . . . . . . . . . . . . . . .. . .  409,813 Harvester atta cbment, E. Houtz . . . . . . . . . . . . . . . . . . . .  410,100 Plow, .ulky, E. A. Raaths . . . . . . . . . . . . . . . . . . . . . . . : • . .  410.022 
Check, service, cash. and pass, G. D. Smith . . . . . . . .  409.877 Harvester, corn, B. B. J,eedy . . . . . . . . . . . . . . . . . .  ; . . .  409,987 Plumb bob, J. M. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . 409.917 
Cbemlc .. l reaction., faCilitating, H. Bower . . . . . . . .  410.067 Hay binder, E. R. Kugler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409.983 Pool register. automatic, T. C. Devliu . . . . . . . . . . . . . .  409.!l87 
Chenille fabric. J. Crabtree . . . . . . . . . . . . . . . . . . . . . . . . . . 409.9.11 Hay dl.tributer, A. McCollum . . . . . . . . . . . . . . . . . . . . .  409,858 Post. See Fence post. H itching post. 
Cbimney cowl and venti lator. C. B. Loveless . . . . . .  409,990 Hay frame, .tock frame, aud .pring .eat combln- Power wrench. T. F. Wells . . . . . . . . . . . . . . . . . . . . . . .  " .  410.129 
Chopper. See Cotton chopper. ed, J. T. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,764 Press. See Baling pres •• Butter pre.s. Harnes. 
Churn. P .  Kallen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 410.10.3 Heater. See Feed water heater. Hot air and loop press. 
Churn, E. MlChael . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,997 hot water heater. Press. W. V .  Kay . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,9i6 
Cbute. coke, G. A. Mcllhenuy . . . . . . . . . . . . . . . . 410.006, 410.006 Heel, G. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . 410,030 Printing anil ine black, J. Bracewell . . . . . . . . . . . . . .  409,621 
Cigar bunchin&' machine, F. A. Schutz . . . . . . . . .. . . . 409.8O'l Heel trimming machine, C. W. Glidden, Priuting dark blue colors. J. Bracewell . . . . . . . . . . . . .  409,906 
Cigar machiue, M. Greensfelder . . . . . . . . . . . . . . . . . . .  409,781; 410,086 to 410.088, 410.090 Printing machine. M. Umbden.tock . . . . . . . . . . . . . . . .  409,MO 
Cistern cleauer, W. A. Palmer . . . . . . . . . . . . . . . . . . . . . . . 409,862 Hitohlng po.t, A. E. Rider . . . . . . . . . . . . . . . . . . . . . . . . . .  410.025 Printing ou aniline black, J. Bracewell . . . . . . . . . . . . .  409,823 
Clamp. See Dental bit clamp. Hoist operating mechanism, J. S. Ebert . . . . . . . . . . . . 409,737 Protector. See Boot or .hoe sole protector. 

. 

Clarlonet, C. G. Conn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 410,072 Holder. See Bag holder. Cull' holder. Fence Pulley. N. P. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,878 
Clasp, S. B. Ferris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,7'79 wire holder. Order holder. Peu holder. Pump, air, J. C. Kenuedy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  409,844 
Cleaner. See Cistern cleaner. Knife cleaner. Shade or globe holder. Pump, air or vapor, H. Von Bayer . . . . . . . . . . . . . . . . . .  410,002 
Clock. electric pendulum, A. L. Parcelle . . . • • . • . . . .  410.013 Hoof expauder, B. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  410.041 Pumps, antomatlc air compres.or for, H. A. Dan-
Clock pendulnm, G. P. Reed . . . . . . . . . . . . . . . . . . . . . . . 4O!l,106 lIoof pad, A. D. Hamlin . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 410,093 lei . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,075 
Clothe8 drier. J,. R. Studley . . . . . . . . . . . . . . . . . . . . . . .  409� Hook. See Backbaud hOOk. Qulck.llver Catcher, E. A. Dodge . . . . . . . . . . . . . . . . . .  410.076 
Clothea lui.DBer, H. HIIl1i1Iit . . . . . . . . . . . . . . . . . . . . . . . . . . JOO,83IJ Horse detacher, C. D. Hill . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,097 Rail jOint, A. E. Rutter . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,028 
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Railway, cable or electric street, Clement & Wat-
, riss . . . . .  . . .  . . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  409,926 
Railway crossing, electric, E. E. Ries . . .... ........ 409,756 

Railway. eleotric. S. Z. De Ferranti . . . . ... ' . . . .  ' . . . .  409,775 

Railway system, pneumatic. M. Bodefeld . . .. .. . .. 4OO,76B 

Railway tie, A, C, Nickloy . . . . . . . . . . . . .. ..... .. .... . 409,860 

Railways, device for depressing cables at the 
street crossings of cable, G. H. Wright . . . . • . .  , 410,062 

Railways, syr,tem of electrical distribution for, 
W. J. McElroy . .. . . . . . . . . . . . . . . ... ....... ....... 409,752 

Railways, underground conduit for electric. E. E. 
Ries . . . . ....... . .. . . .. . . . . .. . .......... . ....... . . ... 409,7.17 

Razor strop, J. R. Torrey . • • • . . • • . . . • • • . • . . . . . . •  ' . ,  . •  409,715 

Recorde:-. See Speed reccrder. 
Recording gauge, electric. J. Wills . . . . . . • . . . . • . . . . .  409,891 
Heel. See Yarn ree1. 
Refractory compounds, prodUCing, Stewart & 

Hastings.. . .  . . .  . .  . . . .  . .  . .  . . .  . .  . . . .  . .  . .  . . . .  . .  . . . . .  410,042 

Register. See Pool register. 
Registering machine, C. 'V. Fowler ... . ... .. ....... 40(1.950 

Regulator. See Scale regulator. 
Reversing mechanism, N. A. Otto . ....... . ... . ..... 410.012 
Rheobathometer, H. �'Iad .. . . . . . ..... . . . .... . . . .... . 409,780 

Rlee hulling machine. A. A. Bourgeois ..... . . . . . . .. 409,905 

Ring. See Packing ring. 
Riveting machine, A. G. Digen .... . .... . ...... . .. . .. 409.93D 

Rolling tlanged beams, Kennedy & Aiken . . . ... . . .. 410, 107 
Rollin" t1anged beams, mill for, Kennedy & Aiken 4 10,106 
Rooflng sheets, machine for edging, L. H. Bohn . . 410,066 

Rooflng tank apparatus, portable, C. Burkelman . .  40;),912 

Rotary engine, F. D. Owen . . ... . .. .... . .... . .. .. . ... 409.800 

Rotary eng'ine, Studley & Berry . . .... . . . . . .. . . . .. ... 410,04$ 

Rubber, machine for cleaning refuse, C. Mayer . .. 409,693 

Rubber shoe attachment, Van A usdall & Dolan .. . 409,717 

Rule, calipers, dividers, etc . •  combined carpen-
ter's, W. A. Delmage . .... . ... . . .. . . ...... .. . . . . .. 409,904 

Ruler. perspective, J. Varley . . ... ... . . .......... . . .  410,050 
Saddles, connecting bar for riding, W. W. IJewis .. 409.848 
Sand blast apparatus. J. E. Mathewson .. ... .... . .. 409.751 

Sand screen. P. Drendu1 . . .... . . . . . .. ... . . . ....... . . . 410,078 
Sash fastener. Ill. Reed . . . . . . ... ... ... ...... .......... 410,115 
Saw tiling' machine, W. H. Penrose . .... . ........ . .. 409,b66 

Saw gin, W. T,. EllIs . . . . ... .. . .. . .. ....... . .. ....... 410.082 

Saw gummer, J. F. Brower .. . . .. ... .. . .... . ..... . . . 40lJ.825 
Sawmill8� power feed mechanism for Jog car-

riages of. G. F. ffhompson . . ... . . . . .. .. .. . . .. ... .. 409.b83 

Saw set, P. Ryan . . . . . . . . . .... . . . . ... . .. . . . ...... . . . . . 40\1,805 
Sawing beams, apparatus tor hot. C. M. Schwab.. 410.119 

Scale re/iirulator, grain, C. H .  Cooley . .. . ..... .409,669, 410.138 
Scale regulator, grain. F. H. Richards . .... . 410,116, 4]0,117 

Scourer� See Grain scourer. 
Scow, dumpinil. J.  Edwards . . .. . .. . ... . . .... ...... .. . 409.942 
Screen. See Sand screen. \Vindow screen. 
Screw machine. metal, };'airfield & Witherp.I1 .. . ... 409.674 
Scythe sharpening apparatus, J .  E. Parmentier . . .  4OO:l53 
Seeder, W. D. Arnett .. . . . . . . . . ... ..... . ..... ..... . ... 410,064 

Separator. See Grease and oil separator. 
Sewing macbine. S. O'Conuor . . . . . ... . .. .. .......... . 410,011 
Sewing machine. buttonhole, Bennett & Dowling. 409,i28 

Se?Ving maehine treadle, H. K. House . . . .. . . . . . . ... 410.0!.l9 

Sewing machine tuck marker. If. Henry . . . . . . . . . .. 409,841 

Sewin� machines, thread controlled stop mechan-
ism for, A. J . Hart . . .. . . .. . . .. . . . . ... ... .. . ... ... 409,953 

Shade or globe bolder. B. J.J. Coe . ... .. . . . .. ... . . .. 400,928 

Shaft coupling, .vehicle, J. A. Chapman ..... . . . . ... 40H,n2 
Shaping machines. dirt guard for, U. Eberhardt.. 4U9.9B 

Signal receiving instrument, electric, S. D. lfield .. 4OfJ,675 

Smokestack, ventilator, O. R. Kuehne . . . . . . . . . . .. . 410,1 t:{ 

Sod cutter, L. T. Price . . . . . . . . .. . . . .. .. . .. . ... . . . . . 40\),8G8 

Soda water. etc., apparatus for dispensing. W. Gee 409.H55 

Soldering iron, J. H. Ferns .. . . . . .. . . . . . . . . .... .. . . . 410,084 

Sole trimming machine, C. W. Glidden . .... . .... .. 410,089 
Spacing or marking wheel. F. C. Vibert ......... . .. 409,718 

Speed recorder. F. Richard . . . . . . . . . .... .... . .... .... 410,023 

Spindle driving bands, t.ension regulating' device 
for, A. Netherwood . . . .. . . .. . . .. ..... . ....... ..... 409.799 

Spinning macbine, E. Gessner . . . . . . . .... 409,958 to 40\),96 ) 

Spinning machine, ring. E. Gessner . ...... . ... .. ... 40lJ.U57 

Spinning' spindle step, Parker & Esten . . ... . . ...... 410,014 

Spoke and felly fastening, H. D. Terrell . .......... . 409,881 
Spool machine, E. P. Brownell . . ... ... ..... .. . .. . . .. 409,665 

8prtn�. See Carriage spring. Door spring. Watch 
case spring. 

Spring motor. T. P. Cook . .. . .... .. . .... . ......... ... 410.137 

Sprinkler. See Water sprinkler. 
'tack fastener. W. L. Murdy . .. . ... ......... ...... 4W,857 
�tl\lk cutter and mower. W. 1. Knox ..... .  , . . . . . . . .  409.�79 

�team boiler, O. Bellman .. . . . . ....... ................ 410,OH5 

�team engine. N. H. Edgerton. . . . . . .  . . . . . . . . . . . . . . .  409,ti'i2 

Steam generator. W. M. Brown . . . . . .... .. ....... .. . 409,664-

St.eam generator, n. W. �'Ietcher . . ................ . .  409,781 

Steering apparatus, steam. b'. C. Lang . . . . . . . . . • . . . .  40H.749 

Htllls. sectional roof for, J. G. Mitchell . . .. . . . .. . . . .  409,998 

Stone sawing machine, G. A. Davidson . . . . 409.670, 409,774 

Stnpper. See Bottle stopper. 
Stove borner. gas, H. R. Gummer . .... ... . . . .. . . .. . 4 10,092 
Stove, g'as. W. Swindell .  . .. ... . . ...... ... . ..... . . .. 4m),76.\ 
Stove hning-, C. Truesdale . . . .. . . .............. .... . .. 410,128 

Surface, scratch. and depth gau�e, combined, T. 
E. Cassidy.. .. . . . . . . . .  . . . . .  . . . . . . .  . . . . . . . . .  . . .  409.\121 

Suspender straps, attaching device for, H. E. 
Messimer . . .... .. . . .  . .  . . . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . .  409,694 

Table. See Extension table. Knockdown table. 
Teaseling machine, F. Jopp .. . ... ...... . . . . ... ... 409.975 

Telephone receiving instrument, R. D'Unger ... . . . 409,i;)6 

'relephones, adjustable elbow rest for. ;r. J. Wolf. 410,059 

Thermometric indicator, M. Meyer ........ . . . .. ... 40!J.996 
Thill "oupling, R. G. W. Foster . .. .. . ....... . . ... . . . 40B,Hl 

'rhrashing machines, band cutter and feeder for. 
W. H. Alston . . .......... . .... .... .. . ........ ... . . . 409,597 

Tie. See Railway tie. 
Tie bars and Rwitch rails, bracket for connecting, 

Weir & Partington . . ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . .  410,056 
Time detectors. station box for watchmen's elec-

tric, J. I!:. Richard ............... . ... .. . . . .  . . . . .  409,855 

Tonus. furnace, '1\ James . .......... . . . . ..... . ... .. . 409.843 

Tool handle, N. Linsley . . .. . . . .. .... .... .... .... . .... 4mJ,989 
Tooth crown, artificial. S. B. Dewey . .... ...... . . ... 409,671 

Top lift plate. C. W. Glidden . . ...... . ............... 409,783 
'!'orpedo, railway, W. C. Beckwith . ...... .......... 409,902 

'l'oy, W. S. How ..... . ... .... ....... ............. ... . . . 410,101 
'l'Oy. H. L. Phillips . .... . . .... . ....... ......... . . .. . . . 409.701 

Toy. J.  S. O'Brien . . . .......... ... . ..... ............. . . 4 1�,OlO 

Toy building blocks, A. F. C. Garben . .... ..... . . . .. 409.744 

'roy, coin-operated. F. o. Claflin .. . ..... ......... ... 409.:)23 

'roy locomotIve. G. � .... Lutticke . . . . . ... . .. . ...... .... 40?,�1 

'roy motor, H. B. Schureman . . . .... . . . . .. ..... .. ... 409,806 

Transplanting implement. R. Foster .. . . ............ 409.94� 
'l'rousers stretcher, J. F. Duhamel . ..... ' "  . . . . • . . . .  4()<J,777 

Truck, car, B. F. Manier . . ... .... ........... ...... ... 4m�,9lJ3 

'l'ruck, flre ladder. J. E. Furry . .. . . . . .... . . ... .. .. .. 409.835 
Truck, hook and ladder, J. Schmidlapp . .... . ... . . . 409.75!J 

Trucks, bolster for car, L. K. Jewett . .... .. .. ....... 409,6�6 

Turfing implement, M. C. Ayer . . . . . . . . . . . . . . . . . • . . . .  409.000 

'rurn buckles, .making, J. H. Simpson ... . . .... .. .. . 410,120 
'.L·willed woven fabric, B. Barraclough ... . .... . . .. . . 4W,767 

Type distributing apparatus, Johnson & Low ... .. . 409,748 
Type distributing �pparatus, A. A. Low .... ..... . . 409.690 
Typewriting machine, }; .... Burns . . .. .... . .. . . ... ... 400.914 
Umbrella, foldin", E. J. Preston . .... ..... ... .... .. . 410,114 

Valve, automatic air, C. Jenkins .... . .. . . ... . ...... . 409,685 
Valve Rear for pumping engines, Misic & 

8ch�eizer . . ... . . . ... ... . . . . . . .. . . . . . . . . . . . . . .... . . . 409,8M 

Jtttutifi t �tutri tau� [SEPTEMBER 1 4 , 1 889. 
Valve gear for steam hammers, M. B. Kirker. , .... 409,845 1 
Valve. steam-actuated, E. A. Marsh . .. . .. .......... 409,851 

Valve, steam engine • •  J. H. WilJiams . ........ ....... 409,720 

Vehicle, buckboard, G. B. Hamlin ....... . .. .... . .. . 410,094 

Vehicle, electrically propelled, R. N. Allen . ....... 409,815 

Vehicle g'ear, J. A. Chapman . . ... ... . . .. ..... ....... 40!',7:n 

Vehicle running' g'ear, J. H. Harvey .... . . ...... . . . 40'J,!l65 
Velocipede, Schloemer & Hausknecht .......... . ... 409,7&8 

ViOlin support and garment protector, combined, 
If, P. Hoelscher . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  4()g,842 

Vulcanizer. E. B. Crane .. ... .... . .. . . ..... . . . . . . ..... 410,07:3 

Wagon brake, W. M. Mason . . ... ... ............ .. . .. 4()tJ.mJ2 

Wagon gear, Conrad & Hotz . .. .. ...... . .... . ..... . . 409.829 

Wagon or cart, chtId's. H. H. Hhrbam .......... . ... 409.682 

Wagon standard, N. R. Deppe . . .......... . .... . . .... 409,935 

Wall socket plate for building timbers, W. H. 
Drake . ..... . ... ...... . ........ ..... . .... . .. . . . . . . .  409,881 

Washer. See Axle washer. 
Washing machine, Kelsey & Gibson ... . .. ..... .. .. . 409,794 
Washing machine, J. P. Knisley . ..... . ...... . .. .... 410,109 

Watch case spring, J. D. Ewing ................. . . .. 400,709 

Watch case spring, H. R. Gaul . . ............ .. . . .... . 409.715 

\Vatches. hair spring stud for, S. Jenkins . ......... 409.789 

Water motor, L. R. Witherell . ...... ..... . .. ... ...... 410,132 

Water sprinkler, W. S. Risinger . .. ............ .... 409.978 
Water wheel. r,. A. Pelton . ........ . . . . ... ..... . ..... 409,885 

Weighing apparatus, automatic grain or oil, R. 
Strain, ,Jr . . . .. . .. . . . . .... . . . . .... . . .. .... ... . . . . . .  409,888 

Weighing machine. grain, Pooley & Parkinson . .. .  409,702 
Wheel. See Emery wheel. Fifth wheel, Metal-

lic wheel. Spacing or markmg wheel. Water 
wheel. 

Whiffletree, M. M. McKinnon ...... ........ ..... .. 409,793 

Windmill, J. W. Currie . .... ... . . . .. . . .... . ........... 409,932 

Wiadow screen, J. W. Pease . . ... . . . . .. . . .... . . . . .  409.801 

Wire stitching machine, J. If. Daggett ............. . 409,830 

Wrench. See Power wrench. 
Yarn reel, E. C. Duffy ... ... ...... ............ ...... . 409,940 
Yoke, ox, W. Kidd . . . ............ . . ........ . .. ........ 409,687 

D E S I GNS. 
Burial case, A. W. Glass . .... .. ..... .... .... . ...... . .  19,286 

Dish cover, T. B. Atterbury ............ ...... . . 19,282. lH,283 
Harne, N. Kelsay .. . . . . . .. . .. . . ... . ... ........ . . ..... . . 19,288 

Handle for spoons. etc., TJ. R. Horton . .... .... . . . . . . 19.287 

Spoon, fork. etc .. G. H. Balch . ... . . ..... . ...... 19.281. 1�,285 

Strap, E. B. Stimpson . ...... . . . . . . . . . . .... . . .. . . 19,290. 19,2111 
Suspenders, back plate for, '1'. O. Potter ......... .. .  19,289 

TRADE MARKS. 
Carts, D. M. Sechler Carriage Company .......... . .. . 16,968 

Coffee. roasted, Indiana Coffee Company ..... ....... 16.962 

Corn cure, A. B. Paulu! & Co .. . .. .... . . . ..... . . .... . .  16,967 

Grapevines. grapevine slips. and grapes, S. Hoyt's 
Sons.. . . .. . .  .... . .. . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . .  16,961 

Hog and poultry cure, W. Hall Medicine Company 16,96(1 

Lamps or stoves and burners therefor, oil, Wall-
work & Wells . .... . ... ........... . ... ... .. .. .. .... . 16,965 

Liniment for man and beast, J. A. Achard . . . .... ... 16.969 

Perfumes, S. Palmer . . . . . . .. . . . ..... ... ... . ....... .. 16,964 

Underwear, J. Meyer & Co . .......... ................. 16,003 
Yeast in powdered form.' dry. Charm Manufactur-

ing Company. :... . . . . . .  . . . . . . .  . . . . . . . . . . . . . .  .. . . .  16,966 

A printed copy of the specification and drawing of 
any patent in the foregoing list will be furnished from 
this office for 25 cents. In ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., 361 Broadway. New York. 

CanRdiun I'Rt�nts may now be obtained by the 
nventors for any of the inventions named in the fore
going Jist, provided tbey are simple, at a cost of $40 
each. If complicated the cost will be a little more. For 
full instructions address Munn & Co., 361 Broadway, 
New York. Otber foreign patents may also be obtained, 

Inside I' age, ench loeertion _ _ _  ,..� cen t8 a lhle. 
Back l'alle. eneh i nsertion - _ - $1.00 IL l i u e .  

The above are charf,!es per agate line-about eight 
word!' pet !ine. This notice shows the width of the line, 
and IS S9t 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 
�eceived at p�blicatio.n office as early as Thursday morn
lDg to appear lD next Issue. 

U SE ADAMANi WALL PLASTER 
It  is  Hal'tI, n e n Me, and A dhesive. Does not check 

or crack. It is impervious 
to wind. water, and disease L germs. It dries in a few 

l"- hours. It can be applied in I nny kind of weather. It is � in general use. Licenses I granted for the miXing, 
;I'�., - I using, and selling. Address " . .  r;., L ,  ADAMANT MFG. GO. 

Patent Foot Power Mac 
Complete Outfits. 

Wood or Metal workers without steam 
power, can 8uccesRfully compete with 
�X IWfti s��hWG uSWfncl�[ll:re: 
latest and most improved for practical 
�hop use, also for Industrial Schools, 
Hom-:' '1lraining. etc. Catalogue free. 

S�neca F a l l s  Mfe::. Co. 
695 Water Street, Seneca ralls, N. Y. 

For Decorative, 
Surgical, Dental. 

poses. From � 

er. From 2� 

Catalogue on 

E D I S O N  
Harrison, 

Experimental, 
and otber pur .. 
to 36 candle pow
to 40 volts. 
application. 

LAM P  CO. 
N. J .  

SEBASTIAN, MAY&CO' 
Improved Screw cutting 

Foot &L A m· ... ..... • Power ..... 
Drill Presses, Chucks, D rills, 
Dogs, and machinists� and ama
teurs' outfits. Lathes on trial. 
Catalogues mailed on . 
165 W. 2d St., 

J O SEPH PRIESTL EY, LL.D. , F.R. S . ,  
and the Discovery of  Vital Air-Oxygen 17a3.-By Ben
jamin Ward Richardson, M.D .. F.R.S. A biographical 
sketch of Priestley, and an account of his work. With 
portrait. Contained in SCIENTIFIC AM.ERIOAN SUP
PLEMENT, No. 696. Price 10 cents. To be had at this 
ottice and from all neWSdealers. 

T E L E :M: E T E B. S. 
Electric Indlcati n/;l; and BeCordln/;l; 

THERMOMETERS, 

PRESSURE GAGES, 
BAROMETERS 

HEIGHT OF WATER GAGES. 
See article, p. 6'S. Sciefl.. American, 

August S, 1889. 

. Send for manufacturers' catalogue to 
Thermometer CO "  Peabody , Mass" U .  S. 

EADS' SHIP RA1 L W AY. -A LEOTURE 
by John C. Henderson on the proposed ship milway 
across the Isthmus of Tehuantepec, with a discussion of 
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No. 69S. Price 10 cents. To be had at this office and 
from all newsdealers. 

S E C T I O NA L  CDi"II"rIITIIGS INSULATED AIR I . J:.on.J. 

N I CKEL AN O D ES , 

N ICKEL SALTS, 
R O U C E S ,  

C O M  P O S I T I O N ,  
BU FFI N G  WHEELS, ELECTRO & NICKEL PLATINC O U T F I T S. 

TO BUSINESS MEN. 
The value of the SCI ENT II!'IC AMERICAN as an advel'" 

tising' medium cannot be overe�timated. Its circulation 
is many times �lfeater than that of any similar journal 
now published. It goes into a l J  the States and Territo .. 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more th�n to see his advertisement in a printed news
paper. He wants circulation. This he has when he 
advertises in the SCIEN'l'IFIC AMERICAN. And do not 
let the advertising agent inttuence you to snbstitutl� 
some other paper for the SCIEN'I'IFIC A MERICAN, when 
selecting a list of publications in WIllen yuu aeCIde It i �  
for your interest to  advertise. '.rhis i s  frequently done . 
for the reason tnat tne agent gets a larger commissIOl l 
from the papers havmg a small Circulation th,m iR allow � 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of flrS't column of this page, or ad 
dress 

lll V N N  &; C O . ,  I' ubli." prs, 
361 B )'oadway, New yo .. li. . 

;:,,\\�;�lTIillWillI\;L� CARY & MOEN CO.� 
":-TEEL WIRE O f�lsCRlpn ON � � 
234- IV 29. ST. EVCR &STEEL{;PRINGs. NEWYORK CITY 

DRY Am REFRIGERATING MAOHINE. 
Dcscrivtion of Hall's improved horizontal dry air refrig. 
erator, designed to deliver about 10.000 cubic feet of 
cold air per hour, when running at a speed of 100 revolu
tions per minute, and capable of reducing the tempera-
�g��Y�iO�I:�O:;d ��d�OOel�;!�;o�
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diagrams illustrative of its performance. Contained in 
SCIENTIFIC AMERICA]'\; SUPPLEMENT. No. �S�. Price 
10 cents. fo be had 8$ this Office and from all new ... 
dealers. 

Scientifi c B ook Catal ogue T H E A ��D!Jp��T� !ON�.F G .  C O . 
RECENT L Y  �BI'ISHED. WATER, GA.S A.ND STEAM FITTERS' TOOLS. 
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mailed tree to any address on application. 
lll U N N  &; CO . . PUblishers Scientitlc American, 

:Uil U " oadwny, N ew Yo rk, 

Stocks nu d Dles for Pipe, 801 ts, and B.'nss l'i pe, 

Wrenc hel'il,  Pipe Vises, l'ipe C u ttel�s, etc. 
Ca.talogues sent free on application. 

WATC H MA K E RS 
Send to A )n el�icnn Watch Tool Co • •  
Waltham, Ma�s., for price list o f  Whitcomb 
Lathes and for the new \\'·ebster-Wbitcomb. 

THE EIFFEL T O W E R. - AN EXO E L ·  
� Can be used Any Place, to do Any i��er���rc'l:z:as
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Work, and by Any one. No Boiler ! and which is to form a part of the }t�rel1ch Exposition No Fire ! No Steam ! No Ashes ! attractions. may be found. with description, in tlle SctNo Gauges ! No Engineer ! A per- )I;NT IFIC AMER ICAN S U P PL:EME XT, No. aa4. To be �����s���
e
C�¥�f

r J��a�VoRl:g;�t 
a�� had from Dewsdea]ers or at this office. Price 10 cellts. 

cent an hour to each indicated horse 
power. }for circulars, etc . •  address 

ReoDomy, Rellablllly, Charter Gas Engine Co, 
SImplicIty, Sarety, P. O. Box 148, Sterling,  I l l .  

HOME·MADE INC UHATOR.-PRAOTI-
caJ directions for the manufacture of an e:ft'ective incu
bator that has been careful lY  tested and found to per
form all that may be reasonably expected ; with direc
tions for operating. With 4 figures. Contamed in SCI
ENTIFIC AM I�R�A:"l SUPPL��MII:NT. No. ,j30. Price 10 
cents. To be had at this office and from all newsdealers. 

OTTO GAS ENG IN ES . Over 25,000 Sold. 

Horizontal .. ... Otto ... Gas Engines. 
Vertical. ..... . . . Otto . .. .  Gas Engines. 
Twin Cylinder • .  Otto .... Gas Engines. 
Combined . . . • . . .  Otto .. { ;:J �����.

s 

Combined ....... Otto . . t �:J���!i:�8 
OTTO GAS ENG I N E  WORKS, 

CHICAGO, PHILADELPHIA.. 
New YOJ'k A geucy, 

1 S VeMey Sll'eet, 

VAN DUZEN 
CAS E N C I N E  

N O  BO I LE R .  N O  COA L,  
N O  E N G I N E E R .  

Extra WA TER RENT 

Qr INS URANCE. 

INSTANTLY STARTED. 
DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 
for description and prices. 

Van Duzen Gas Engine CO. , 
E.  2nd St. , C INCIN NATI , O. 

USEFUL BOOKS. 
ManUfacturers, AgTlculturists, Chemists. Kngineers. Me

chaniCS, Builders, men of leisure, and profeRsional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department 
permits the trans.mission of books through the mail!!! 
at very small cost. A comprehensive catalogue of 
useful books by di1ferent authors. on more than fifty 
different subject.s. has recently been published fo� 
free circulation at the office of this paper. Subject.s 
classified with names of author. Persons deSiring 
Ii copy, have only to ask for it, and It will be mailed 
to t�em. Addre!s, 
BV!lN &; CO • •  381 Broadway. !lew Y.rk. 

OIL WELL SUPPLY CO. Ltd .  
9 1 & 9 2  '" A'rEB S'.·RE E'I', 

P i l tsbu rah,  P n . ,  
Manufacturers of everything needed for 
.A.�TE IS X .A N �::I!ILLIS 
for either Gas, Oil, Water. or l\1 ineral 

Tests, Boilers. Engines, Pipe, 
Cordage, IJrilling Tools, etc. 
Illustrated catalogue, price 
lists and discount sheets 

on reauest. 

ARTESIAN 
Wells, Oil and Gas Wells, drilled fl ����.t \V:�o

d
:u���! :g�:ttf!:�sg c����fmr:��� 

able Horse Power and Mounted 
Steam Drilling Machines for 100 to 600 ft. Rpnrl tl f'pntJ;: for ilh1Clt�tfKJ 
catalogue. I ' i e " ce A )'telMi nll 
and 011 Well S u pp l y  Co.,  

80 Beaver Street. New York. 

© 1889 SCIENTIFIC AMERICAN, INC.
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,�S" AND VAlUA'L N EW Y2!.! BELT INC  � p A c K I N e  C2: FOR SALE--SPECIAL BARGAIN. 

lEC' HNICAL BO'o
E
KS JOHN H. CHEEVER, Treas. 1 6  PARK ROW, N ew York.  NET CA!SH F. O. B. I N  ALBANY, N . Y. 

• 
B RANN'J' .-The Metallic Alloys A Practical Guide 

for the Manufacture of all kinds of Alloys, Amalgams, 
and Solders used by Metal Wor�ers ; �og-et!'Ier wit!'I th.eir I 
Chemical and Physical PropertIes and theIr ApphcatlOn j 
in the Arts and the Industries ; with an AlJpelldix on 
the Coloring of Alloys. Translated and edited, chiefly 
from the German of A. Krupp and Andreas Wi Jdberger. 
with extensive additions, by Wm. T . .Brannt,. one of the 
editors of . • The Techno-Chemical Receipt Book," etc. 
Illustrated by 16 engravings. 1,mo, 4<8 pages . . . . . . $2.�0 

liT A descriptive circulul' giving the full contents of the 
abm'c book sent free to any one 101/0 'Will apply. 

ED \V A II J)�.-The A merlcan Steam Engineer, Theo
retical and Practical. With examples of the latest and 
most Approved American Practice in the Design and 
Construction of Steam Engines and Boilers of every de
flcription. "'or the use of Engineers, Machinists, BoUer 
Makers. and Student'. By Emory Edwards, }i.E. illus
trated by 71 engravings. In one volume, I�mo . . . .  $�.iJO 

lr A n illustrated, circular of t his book, 4 pages, 4to, se'nt 
free to any address. 

B R A  �N'r.-A Practical 'J.1reatise on Animal and 
��f:���10ilr
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ficial Butter, Lubricants, including Mineral Lubricating 
Oils etc. and on Ozokerite, etc. By Wm. T. Brannt. 
244 engravings. 730 pages, 8vo . . . . . . . . . . . . . . . . . . . . . . $7 .aO 

J:W"'"An illust'rated circular, 8 pages, quarto, showing the 
full table of contents of this book, sent free of postage to any 
one addressing us. 

B I I  A Nl'iT.-A Practical Treatise on the Manufac
ture of Soap and Candles. based upon the most recent 
Experiences in the Science and Practice. By Wm. T. 
r:gnnt ... . .  I.

ll�s���te
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ik�lt�ltb� sCei;��ttj�:e' �!;g:t��g;tto ����L'���� f��te;;lt� 
ing his acld'l'css. 

BRA N N 'I'. W A H  1 . . -The Techno-Chemical Receipt 
BOOK. Containin� Several Thousand Receipts, coverinJil' 
the Late�t, most Important, and most Useful DilScoveries 
In Chemical 'rechno logy, and their PI'a�tical Applica
tion in the Arts and the Industries. By \v . '}\ Brannt and 
W. H .  Wahl ,  Ph.D. 78 engravings, over 500 pages. $:l.OO 

IlT A ci'rcular sho'Wing fUU contents of this book, 32 
pages, sent free on application. 

O,.. IHl1tl'i .-Practical Manual of Minerals, Mines. and 
Mining. By Prof. H. S. Osborn, LL.D. Illustrated by 171 
engravings from original drawings. 367 pages, 8vo $ -1 . 5 0  

ItO� Ji�.�Steam Boilers. A Practical 'J.1reatise on 
Boiler Construction and Examination. For the use of 
Fractical Boiler MaKers, Boiler Users, and Insppctors ; 
ttnd embracing in plain fig-ures all the Calculations neces
sary in DeSigning and Classifying Steam Boilers. By 
Joshua Rose. Illustrated. 8vo . . . . . . . . . . . . . . . . . . . . . $2.50 

S LOA:SE.-Home Experiments in Science. By T. 
O'CoDor Sl oane, E.M., A.M., Ph.D. lllustrated by 91 
engravings. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . 1) 0  

IT Illustratecl circulars, each 4 pages 4to, showin(1 the full 
table vf contents oj the last three named books, sent free on 
applicat ion. 

IT' Our !\�ew IlelJised Descriptive Catalogue of Practi. 
�al and Scientific Books. 84 paaeB, &vo, and our Catalogue 
of Books on Steam and the Steam Engine, !-fechanics, �la
chinery. and Dlrnamical Engfneering, and other Catal0{11H'S, �rt��b�� .f�;i�;:3 j�:;Y

o�r���ct�gl, t�C�,�tC�:l�i��o
p��t 

of the 'world 'Who 'Will furn.ish his add'ress. 

H E N R Y C A R E Y  B A I R D  &. CO. , 
INDUSTRIAL PUBLISHERS, BOOKS ��LLERS & IMPORTERS 

S 1 0  Walnut !St. ,  �'lIi lndelpllia, Pa. , U. S. A. 

ARCHITECTURAL BOOKS. 
Usefu l ,  Beautifu l ,  and Cheap . 

1'0 any person about t o  erect a dwelling house or sta
ble, either in the country or city, or any builder wishing 
to examine the l atest and best plans for a church, school 
bouse. club bouse, or any other puolic building of high 
or low cost, should procure a complete set of the ARCHI. 
TECTS' AXD BUILDERS' EDl'IlOX of tbp, SCIENTIFIC 
AME:RICAX. 

The information these volumes contain renders the 
work aimust indispensable to the architect and builder, 
and to persol l S  about to build for themselves they will 
find the work suggesti ve and most useful. They contain 
colored plates of the elevation, plan, and detail draw
ings of almost every class of building, with specifica
t.ion a,Jd al'proximate cost. 

Seven bound vol umes are now ready and may be ob
tained, by mail , direct from the publishers 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.,  P ublishers, 
36 1 Broadway. New YorI\:. 
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T H  E C OP Y IN G  PAD.-HOW TO MAKE 
and how to usp ; with an engraving. Practical directions 
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letter to the pad ; how to take off copies of the letter. 
Contained in SCIENT IFIC AMERICAN SUPPLEMENT, No. 
43S. Price 10 cents. li"or sale at this office and by alJ 
Dowsdealers in al1 parts of the country. 

pERFE�£visPA!!� I L E 
The Koch Patent File. for preserving newspapers, Mag. 
azines. and pamphlets, has been recpntIy improved and 
price reduced. Subscribers to the SC[ENTIFJC AMEN I 
CAN and SC IE�TIFIC AiHEhU'A'S" 8UPPLEMy.NT can be  
�flfci�

i
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f
ftii�

h
��g:r,

pri
Ii���:l��r� �fj�s�

r 
f!�r��t��� h SCIENrrlFIC AMERICAN " in gilt. Necessary for 

every one who wishes to preserve the paper. Address 
MUN N & C O .. PUblishers SCIENTIFIC AMERICAN. 

1 Wright'� Patent Cut-off Horizontal Engine, cylin-
OLDEST and LARGE!ST Manufacturers in tile United Stotes of der 12 x 30 in.; 2 drive pulleys with V cut face, 8 ft. 

diam.; 2 sole leather belts-Underwood patent; 2 VULCANIZED RUBBER FABRICS 1 ��i\�
i
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For Mechanical Purposes. 
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{�'a��;':l��t R U B B E R B E LT I N C,  er ; 1 Blake No. 2 Steam Donkey Pump ; 1 Hal'ris 

Plunger Feed Pump with tight and loose pulleys ; 
1 large Pine. Iron Bound, 'J'ank. 

P k· H The whole complete, f. o. U. in Albany . . . . . . . . . . . . . .  $800 ac I ng ose 1 Pond's make Engine Lathe, screw cutting. 14. in. 
" swing, 5 ft. bed . . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  $100 

I 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 36°. Con .. 
tained in SCIENTIFIC AlUl<JRlCAN SUPPLEME�T No. 1 1 6. 
Price 10 cents. To be had at this ollic€ and of all news. 
Qe't1ers. 

Address : Tha Amarlcan Writing 
Machine Co., Hartford, Conn.l• 

New Yort. Offica, 237 Broaaway. 

BRISTOL'S PATENT 

STEEL BELT LACING 
Makes smooth elastic jOint. 

Easily and quickly applied. 
Requires no special tools. 

Box of a 0 inches �ent p?'epaid 
fOl' $ 1 . 00. 

BRIS'l'II L lUFG. CO. 
Wntet'bul'Y, Coun. 

Or 13� NASSAU S'l'., Room 56, 
New York City. 

BATTLE SHIPS, FIRST-CLASS, ALTER-
native designs for.-An interesting article on the pro
posed designs for English tirstMclass battle ships, with 
4 illu8tratil)Ds, giving outlines of protected and unpro· 
tected parts in profile. Contained in SCIE.\"TIFIC AM EHI
CAN S[J I 'PLKMENT, No. 694-. Price 10 cents. '1'0 be 
had at this office and from all newsdealers. 

1 Newhaven rrool CO.'s Power Drill Press. table 
moved by hand lever, nearly new . . . . . . . . . . . . . . . . . . . . . .  $30 

1 Complete Set Wood Box Makmg Machinery. The 
lot complete . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $150 
W. R. & R. Power Single Surface. Planing Ma
chine, 2 foot rol1R, counter, .1 pulleys ; \V . R. & R. 
Power CrosR-cut Saw, steel arbor, R ft. eounter, 3 
pnlleYR j W. R. & R. Power A djustable Table Top, 
Cir. Ripping Saw, counter and pulleYb; 'V. It. & R. 
Power Matching �laclllne, tablt!21 x ,!� in., counter 
and pulleys. 

Lot 2� in. Cold Rolled Shaft ing, uon, good aR new; . .  .. nrop & Post Hang'H, self-feed oil boxes; 
Collins' Patent Coupl lngs; 
Bore, Large Pulleys, balanced, 12 to 30 in. 

and 3 to 10 in. face . . . . . . . . . . . . . . . . .  Half price of new 
2 Pair V Faced, 32 in. diam., Z� in. bore. Power 

Distributinlo:" Pulleys. each . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 
EAST N EW Y O R K.  !SHOE V O . ,  

A lbany. N .  Y .  

STEEL TY PE for TYPEWR ITERS, 
Stenc i l s ,  Steel Stam ps,  Ru bber 

and Metal Ty pe Wheels .  
New Y Ol'l, Stencil 'Vor]'�, LUfrs. 

100 Nassau Street, New York. 

ICEHO USE AND COLD ROOM.-BY R. Shepard's New $60 Screw· Cutt ing  Foot Lathe Barnes' Patent Foot Power Machinery. 
G. Hatfield. 'Vith directions for construction. Four ....; 
engravings. Contained in SmExTIFIC AMERICAN Sup- � 
PLE.'\IENT, � 9 .  Price 10 cents. To be had at this office � 
and of all newsdealers. !J3 

Foot and Power Lathes, Drill 
Presses, Scroll Saw A t t a c h
ments, Chucks. Mandrels, Twist 
D
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ti\�es on 

KEEP COOL ' � 

payment. � Send for catalogue of Outfits 
• � ��d����

t
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C L A  RK'S � !e�����Z�- 1 34 EI�\'t�� '�t .. eet, Light . Runn i ng Venti lat ing � U Cincinnati, O hio. F.A..:N'S. 
Adapted for· Ventilating and Dry

ing of every descriptiun. 
Catalogue free. 

G lcO. I'. CLARn�, 
Box I I, Windsor I�ocks, ConD. 

2nd  � MACH I N ERY � �  
N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N.Y. 

WORKERS O F'  WOOD O R  M ETAL, 
without steam pow�r, by using outfits of these Machines, 

���ir��t!,O��� ;;�;;��h�r
o
:;e����J 1:�r: "'r---,.j 

their work. Also for 
In�ustrial Schools or Rome Training. 

With them boys c�n acquire practicalJ our� 
neymen's trades before they "go for them
selves. "  Price· List Catalogue l<'ree. 
W. F. &, J O H N  BAR N ES CO . ,  

No . .  1999 . . .  Ruby St., Rockfor�, Ill. 
1\4 C> T<> � S .  

Agent, 744 B'way, New York. THE HEAT THEA TMENT OF STEEL . .  

The most efficient and economi
cal means of obtaining from one
eighth to fifteen horse power and 
upward. A motor which does 
the greatest amount ofw()rk with 
the use of the smalle�t stream 
of water, specia l ly ul1apted for 
running cheaply Hnd effi(�iently, 
Printing Presses, Tmevators, 
Church Organs, eotf'ee :.\-h II b, 
Sewing Machines, LatheR, Den
tal Contrivance�, and in fact, 

RATS 
THE WATER SUPPLY FOR NEW YORK 
f��l'�f

A
tE�P:a�lr �u �'l: a;::�

o
i�ce��;1y:

s
�����

e �g�k 
and their availabiHty for use. Contained in SCIKr-.'TIF IC  
AMl<:RICAX SUPPLEl\U:NT, N o .  ti 9 ' .  1 'rice 10 cents. To 
be  bad �t  this office and from a l l  newsdealers. 

Counts Rccurn tely the movements or productions 
of machinery. Saves labor and t ime. Send for circular. 
GEO. E. IVES, 379 State Street, New Haven. Conn. 

P I P E  C O V E R  I N G S  
Made entirely of A !SBESTOS. 

Absolutely Fire Proof. 
BRAIDED PA()KING, MILL BOARD, SHEATHING, ()EMENT, FIBRE AND SPE()ULTIES. 

O:E[.A.LJY:E�IS-S::E»EJ:LVO:IiJ 00.. FOOT E. aT:E[ ST., _. Y. 
B R A N C H ES: Ph l l a , 24 Strawberry St. C h i cago, 86 E. Lake St. P itts b u rg, 4 1 4 Lewis B lock. 

The Paris Exposition-- l I I ustrated. 
The SCIENTIFIC AMERICAN SUPPJ .. EMEMT will for 

some months to come contain illustrations of the build
ings and the most interesting objects to be seen at the 
�
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Al'IIEHIC'AN SUPPLEME:N'l' will add an interesting and 
useful feature to the publication, and subscribers to the 
regular edition of the SCIENTIFIC AMERICAN, who are 
not patrons of the SCIENTIFIC AMERICAN SUPPLEMENT, 
are advised to have their name enrolled on the SUPPLE. 
MENT subscription Jist at once, so as to secure al l the 
illustrated exposition numbers for preservation. Price, 
$5 a year, $2.50 for six months. News agents everywhere 
receive subscriptions, or remit to the publishel's, 

lU U :'i l'i  & VU • •  36 1 B .. oadwII Y ,  New Yo .. k. 

WEBSTER 
TH E B EST I N VESTM E NT 

Has been for many years Standard 
Authority in the Gov't Printing 
Office and U.  S.  Supreme Court. 

It is Highly Recommended by 38 State 
Sup'ts of Schools and the leading; 
Col lege Presidents. 

Nearly all the School Books Dub· 

VOLNEY W. MASON & CO" 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

PllO V I D E N VE. It. I. 

AN E W C A T A L O C U E VALUAn�PAPERS 
Contained in SCIF.NTIFIC AMERICAN SUPPLEMENT, sent 
free oj charge to any address. 

lll UNS & CII . . 361 Uron tlway, New York. 

M ODERN -S M OKING PIPES 
I . 

H .G . S C H R A M M CAM D E N . N . J .  • I 

liBhed in this country are based upon ���GB;��.W£Jn�.�De�!r�ifo�� ·a¥m�l�eIt2 

any ,f���11 ��I�:��
ha

li;�'l'n II I ic 
Street, H i n g ll luu t o l l ,  1\. Y. 

This is an improvement over 
all other chuckR of its class 
and is fully guaranteed. 

r DIA:a.1. HOL])S 
No. I, 2 in. 0 to " in .  
No. 2, 272: in. l-ti4 to % in. 

Sold by the trade and Manu
factured by THE CUSHMAN 
CHUCK Co., Hartford, Conn. 

H O DC E ' S  

Universal AnglE Union 
PATENTED. 

Combining- an elbow and 
union, and cun be set at 
any angle at which it is de
sired to run the pipe. 
!tlanufllrtureJ's & Wholt'sale Agl'nts, 

BOLLSTONl!l IrlACRINl!l CO., 48 Water St., FITCRBtrBG, !.!ASS. 

B��!!i��rrJ.I(���p�iti ,�}/��teSN�o. l to 10. Made 

trouble landing every bite. 7 samples, 25c. 
No. 5, aoc. per doz., postpaid. Best Eng. 
Ush Spring Stee] Bass Hooks, 10c. a doz. 
S P O 0 N H 0 0 K S for 
pike or basfl, 15c.; rubber1 ..... ,;; ___ �, 
minnows, 5Oe.: trout fiies, ' 
75c. doz. best; 75 ft. braided l inen line, 25c. post paid. 
Chinese grass line, 30 ft. , 25c. 75 ft. reel, 35c. post paid. 
Fr

fti�ii�lt�
e
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BARREL,  K EG, 
H ogshead , 

ANn 
STAVE DIUHINERY. 
Over 50 varieties manu

factured by 
E. & B. HOLMES, 

_Ch_._m_je_'_in�r_, _H_ow_el_ill_g_, _a_"d_C_r_o_'i_ng_. __ II_U_1 FF ALO, N .  Y. 

t: DR I  ERS  for Grain, S<-tna, Salt,\Vet I IS .  E . \Vorrell � Feed, Chemicals, etc. Hannihal, lUo. 

ELECTRIC TRACTION ON THAMWAY 
and by Accumu]ators. - An af'count of some· experi
ments on e lectric tramways made under the aURpices of 
the Phillippart Brothers in Paris, with a description of 
the car, accumulators, and motor adopted. Wi1 h 13 
figures. Contained in SCl il' '\ 'l'IFIC Al\l KRICAN S"GPPLE
l\H:NT, No. 693. Price 10 cents. To be hud at this 
office and from all newsdealers. ------------------

T O O L AG E N T S  WA N T E D 
il1 every S HOP ill the Uni ted. Stat e s. --'- Send lO c jor (atalogue .�tat ione!Y 6.c. --2!... 
THE FINEST OF MECHANICAL ,TOOLS .A SPECIALTY. 

C. B . ... AMES, 98 LAKE ST. C H ICACO. 

The S cient if i c A meri can 
PUBLICATIONS FOR 1 889. 

--0-Webster, as atteste� by the lealling School motor devi'ed and constructed WIth a view to assisting 
11 amateurs to make a motor which might be driven with BOOK PubliShers. �t1��t�o
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3000 W d � 1 lathe or any machine requiring not over one man power. RAfl'ES BY :\lAIL. more or s aTIll near y With 11 figures. Contained in SCIENTIFIC AMEltiCAN The Sc,' ent,'fic AmerI'can (weekly), one year SUPPLEMENT. No. 64 1 .  Price 10 cents. To be had at 2000 more Engravings than any this ollice and from all newsdealers. Tlle
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other American Dictionary. The ScientifiC American, Export Edition (monthly) 

$3.00 

AGENTS $75 per m onth and expenses one year. . . . . . . . . . 5.00 
GET THE BEST. WANTED b;idB::rP::ti::d��:r�ob:�!� se��fa�g��1d Th��fll��t��O:th\��C�e :e��?i

.
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.
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Sold by all Booksellers. Illustrated Pamphlet ON ft����!l�n�n!!;f:�::: }
n
R�t�QW� !������t COMBINED RAT�JS. with specimen pages, etc., sent free. SALARY. �a:.��ec�. A;��8t��a.Ii:l:��.Sllver- The SClentitic American and Supplement, . $,.00 _�G�. �&�C=-. �M�E:R�R�I�A�M�&�C�O�.�,�P:u�b�'�rs�,�S�P�rl�·n�g�fi�e=l�d�, M�a

�
s
�
s.
��_����::�::���===�=:::-............. The Scientific A merican and A rchi . .,[8 and Build. - - ers Kdition. . . . . . • . . . &.00 

T H E B O O K W A L T E R  ST E E L  A N D  I R O N  CO The SClentlfic AmerICan, Supplement, and Arcbi-
• tects �nd lhlllders EdItIOn. . . . . 9.00 

Is now prepared to grant licenses under the Bookwalter, Robert, and other patents owned by it. Parties desir�ng Proportionate Rates ,for Six Months. 
licenses to operate under these patents will p lease state. in their application, for what purpose they design uSlng This incluoes postage, which we pay. Remit by postal the process, whether for steel castings, for ingots of dead 80ft steel, for tool steel, or for ordnance purposes, f)r express money order, or draft to order of 
No. 18 Oor'tl.an.d:t S'tree't, Ne� York.. MU N l'i  & co .. 361 Broadwny, New York. 

W 0 R K I rl G M O D  E L S & L I G H T  MACH IN ERY.  I NVENT IONS  D EVE LO PED .  S e n d  fO I' M ode l  C i rcu lar. J o n es  Bros .  E, C o . ,  C i n't i . O .  

© 1889 SCIENTIFIC AMERICAN, INC.
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I THE GUTTA PERCHA & RUBBER MFG. CO. SY�A[�S[ MAllt��lt I��� W�RKS Inside Pna-e. each i n serti on _ _ _  -: :l  cents a line. 

JlRck !-J a K e ,  each j n�er l ion _ - - 81 .00 a line.  
The above are charg-es per agate hne-about eight 

words per line. 'I'his notice shows the width of the line, 
and is set in agate type. Engravings may head adver. 
tisement� 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
i ng to appear in next issue. 

Wheeling is Better than Walking. 

Victor Bicycles 
Are Bett.er tban Any Otbers. 

Catalogue Free. 

Overman Wheel Co. ,  arakers, 
BOSTON, MASS. 

T H E  O N LY P R AC T I C A L  
L ow- P riced Typewriter 

First- Class, Rapi d ,  D urable , Business 
W O R L D  T Y P E W R I T E R ,  44 c h a rac

ters. $ 1 0 ; 77 c h a racters, $ 1 5 . 
Catalo�ue free. Typewriter Dept .. POPE }lFG. CO., 

Boston. New York, Chicago. 
What is more aggravatlDg than leaky 

valves, whether in House, Office, or Fac
tory ? if you wish to avoid annoyance, 
INSIST on having Jenkins Bros. Valves. 
Accept no valves as Jenkins Bros. un
less stamped with our " Trade Mark " 
like cut. 

J E N K I N S  B R OS .  
7 1  J ohn Street, New Y ork. 

105 Mnk Street, Bodon. 
21 N ortlt 5th Street, Philo. 

54 near born Street, ()WcBaO. 

PA INT  YOUR  ROOFS  
With Dixon' s Silica-Graphite l'aiut. It will 
cover two or three times more surface and last four or 
five ti�es longer than any other paint. Not affected 
by heat or cold or acids. Send for circular. 
J08.  D IXON C R U C I BLE C O . ,  J ersey C ity, N .  J .  

J A MES B. EAD8.-AN ACCOUNT OF 
the life and labors of this eminent engineer. With a 
portrait. Contained in SC IE;>';TIFLC AMERICAN SUPPLE
M E � T, No. 59�. Price 10 cents. · To be had at this 
office and from all newsdealers. 

THE KODAK CAMERA 
es t o o  I U ii l a n tnneous 

8 by sim ply pressing a 
Anybody can use it who 

can wind a watch. No tocusing. 
No tripod. Rapid Rectilinear 

�g:i�g o��(�\��
ra

lj�� 
be u5ed indoors. 

ot l..Iabor 
,. '-U' ve" a,cur can finish 

own picture�, or 
send them to the fac�. 
tory to be finished. 
Morocco cover ed Ca

mera, in h a n  d s o m  e 
s o l e - l e a t h e r  case. 
loaded for 100 pict.ures, 

see SCI. AM., Sept. 15. '88. 
l'l'lce, $"l1>.00.  R eloadin g, !IIl"l . o o. 

The Eastman Dry Plate & Fi lm  Co. 
R ochester, N .  Y .  I 1 5  Oxfo rd St.,  L o n d o n .  

Send for copy of Kodak Primer with Kodak Photo(Jraph. 

ESTABLISHED . HAJ.F A CENTURY. 

UARVlN�S )" F l RE &.BURG L AR 

S A F E: S  
ItAVE t4A:'JEN��avEMEN1S 
80T F O U N D  I N  R' J\AAKES OTHE .. t 
THAT Will W E ll REPAY AN 
INVESTI GATI O N 
8y.Tt\OSEO��I�e:: T O  SECUR� 
THE BEST SAFE 

MARWN SAFE co. 
N E W  YO R K ,  P H I L A D E L P H I A, 

LO N DO N .  E N C LA N D .  

ALL� CASTINGS FROM SPECIAL rRN S 
� C---ABL AND FINE GRAY IRON ALSO ST EEL 

O F I N E  TINNING J� pl\11 AS F IN ISH IN" . NNING Jr:ttOM LEH IGH AVE &. AMERICAN 5T PHILA � 

PA T E N T S .  
MESSRS. MUNN & CO., in counection witb the publi

cation of the SCIENTIPIC AMEltICA�, continue to ex ... 
amine improvements, and to act as Solicitors of Pateuts 
for Inventors. 

In this line of business they have had forty-two years' 
experience, and now have 'ttneq1taled fad}{'ties for the 
preparation of Patent Drawings, �pecifjcations, and the 
prosecution of Applications for Patents in  the United 
Stutes, Canada. and Foreign Countries. Messrs. Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, AS�Hgnments. and Reports 
on Infringement� of Patents. All busines� intrusted to 
them is done with speCIal care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charlle, on application, con
taining full information about Patents and bow to pro
cure them ; directions concerning Labels, Copyrights, 
Designs. Patents. Appeals. Reissues, Infringements. As
signments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa
tent Laws. showing the cost and method of l-Iecuring 
patents in all tbe principal conntries of the world. 

ltlUNN '.; CO., Solicitors ot· Patents, 
361 Broadway, New York. 

BRANCH OFFICE8.-No. 622 and 624 F Street, Pa
clf!<> Bulldln". near 7th Street, W""hin�ton, D. C. 

The Largest Manufacturers of Mechanical Rubber Goods in the World. 
E 8 T.A.::EIx..xa�E:J:) �a B B .  

Packi ng,  Be lt ing,  Hose , Mats , Matting ,  etc . 
35 W ARREN STR J<; ET, NEW YORK. 

San Francisco. Portland, Oregon. Boston, Mas •• 

VULCABESTON 
� 
-_--=-- __=_� - - co. � __ --- _- --- _ _ _ �-=�_� � 

� = --�- -
ELECTRICAL TUBING 

Co m posed of Asbestos, co m b i nF�Rit�LE6TRlg
A

aL idFl'u'l:f�o
s
"is� i als ,  com pressed and vulcanized 

SWITCH BOARDS, ARMATURE SLEEVES, BATTERyCELLS, INSULATING WASHERS, INSULATI�' ; 
PARTS FOR ARC LIGHTS INCANDESCENT LIGHTS, �IOTORS, CHANDELIERS, DYNAMOS, &c. 

Special styles and sbapes to order. Prices on application. FI:_ "VV_ J<>Fl:NS :mtI:.A.NUF.A.C�Et..XNc;,. C<>:mtI:�.A.NY. 
SOL.E MANUFACTURERS O F  

H. W. John.' Asbestos Millhoat'd, Sheathings, Building Felts, Eit'e-pt'oof Paints, 
Liquid Paints, Asbe6tos Roofing, Etc. 

87 MAIDEN LANE, NEW YORK. . '1HICAGO, PHILADELPHIA, LONDON. (iJ P O P  S A F ETY VA LVE 
I �WATER REL I EF  VALVE 
� D. IMPROVED STEAM GAGE 

• STEAM ENGINE INDIOATOR 
Si n gl e Bell C hi m e  " 'hi .t I e, aud all Instruments 

used in connection with Steam, Air and Water. 
Sole Agent.s for Clark's £tn-en Eire Ho.�e. 

NEW YORK. . LONnON. 
GROSBY STEAM GAGE & VALVE GO. t�.1�!�\'i8�!: 

P E N B E R T H Y  

AUTO M ATIC 
I M P R OV E D  

I N J ECTOR .  
Why 2O,0tXI have been sold in two years. 

Because they cost less than others and do 
equal work. Lift 20 feet and work from 

head as well. Re-start themselves 
and require no watchi ng. Will lift 
through hot pipes, work from 25 to 
150 lbs. pressure. Parts removable 
without disconnecting, also inter
changeable. Send for pamphlet. 
Penberthy Injector Co , Detroit, M ich. 

PATENT riA 
p!�n�r�o��! Li��!e!e���' lb. 

. 

pressure. Send for Lists. 
HAND. BURR & CO., 

6U and 616 Market St .. Pbiladelpbia. Pa. . 

N'" .A.TIO N .A.L 
Special Size to Filter Eutire Supply of Water for House. 

GUA R A N T E E D  TO P R O DUCE 

BRIGHT SPARKLIN G WATER 
I f  Filter I s  Cleaned Once Each Day. Call It e  Cleaned I n  1 0  Mlnute8. 

LA R C E  S I Z E S  FO R M I L L S  A N D W AT E R  W O R KS. 

NATIONAL W ATER PURIFYING . CO., 
Address for Pamphlet. 141> Broadway or 86 Llbel·ty St . . New Y orl  • •  

THE BOOKWALTER CASTING CO. 
Are now fully prepared to furnish Steel Castings on short notice. o f  any size and  pattern, made under the 

� <> <> K.  "VV .A.L'X' SEt.. .A.N� Et..<>�JIilEt.. 'X' � A. 'X' E N  'X'1!iI. 
These castings are guaranteed to be sound and true to the pattern, and of unequaled tensile strength apd ductility. 

A d d ress T H E  B O O K W A LT E R  CAST I N C  C O . ,  S p r i n gfi e l d ,  O h i o .  

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 ,  • B U F F A  L 0 ,  N .  Y. , U . S . A .  

TH� AM�RI�AN ��LL T�L�PH�N� ��I 
95 M I LK ST. ,  BOSTO N ,  MASS.  

This Company owns th e Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787. 

A N N O U N C E M E N T ! 
Improved methods and special tools make it possible 

for us to manufacture Elevators. to be operated from 
line of shaftinll, at a largely reduced cost. 

Purchasers desiring a safe and reliable Elevator, 
which has stood the test of 37 years' use, should apply 
to us for an estimate. 

All (lur Elevator machinery i s  made of the very best 
materials, and by skilled workmen. 

Also manufacturers of Hydraulic Passenger and 
Freight Elevators. 

OTIS B ll l l T H EltS & C O . ,  
3/ii ParI<. R o w .  New Yorl ••  

W B B U R N S P R O p T C  

ELEVATORS OF THE EIFFEL T O W ER. 
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A merican methods. With 10 iH ustrations. Contained in 
SCIENT IFIC AM EltICAN SUP PLE.MEN T, No. 69ii. Price to 
cents. To be had at this office and from all newsdealers. 

TO INVENTORS 
AND MANU FACTURERS 
The 58th A n n ual  Exh i bition 

-OF THE-
American I nstitute of the C ity of New York 

Wil l  Open OCTO BER "l, 1 8S9. 
Intending Exhibitors must make early application to 

secure proper space and clas�ifi.cation. }"ur blanks and 
information. address G e n eral �uperi n t endt"n r .  

A m e l'ican lnsti t u l e ,  N e w  Y ork City. 

N�vllty H�JR rurn'�n 
E x pose a n  I m m e n s e  

H eated S u rface. 
Extract all tbe Heat from 

the Gases. Ji'urnish PUre 
Warm Air in abundance, 
Fifteen Years of Test. 

Universally Satisfactory. 
Send for " Our }1"'urnace Book." 

Abram Cox Stove C 
MANUFACTURF.RS. 

PhiiadelDhia and New York. 

KEY SEAT ING  lll ach in e .  81 1d 2 0 "  l) , i l l  • •  
W. P. DAVIs, Rocbester, l'i .  Y. 

or :s::: E 

J t itntifi t �mtfi tau 
ESTA BLI SHED 1S46. 

'fhe 1II0st Popnlar Seleutlfle Paper in the World. 
O u l y  $3. 0 0  a Yen,', Incl u ding Postage. Weekly. 

;)� N u mber. a Y ear. 
Thl .. wI dely ci l'cll l a ted and splendidly lIlustrated 

paper is pub l ished weekly. Every number contains six
teen pages of useful infoImation and a large number of 
original engravings of new inventions and discoveries. 
representing Enginee.ring Works, Steam l\l achinery, 
New Inventions. Novelties in MechaniCS, Manufl.lctures, 
C'hemistry, 1:!:}ectricity. Telegrapby. Pbotography, Archi
tecture, Agriculture. Horticulture, Natural Hist.ory. etc. 
Complete List of Patents eacb week. 

T e r m s  of SU b8Cl·iptiou .-ORe copy of the SCIEN
TIFIC A \ lERICAN will be sent for one year-52 numbers
postage prepaid. to any subscriber ill tbe United States 
or Canada, on receipt of th " ee dol l ll l'8 by the pub
lishers ; six rnontts, $1.50 ; tbree month •• $1.OU. 

ClubJij.�Special rates for several names. and to Post 
Masters. \Vrite for partlculars. 

'l'he safest way to remit is by Postal Order, Draft, or 
Express Money Order. Mont�Y carefully plnced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad .. 
dress all letters and make all orders, drafts, etc., pay. 
able to 

�'O'NN &; COo. 
36 1 B ro a d way, N ew York.  
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Scientific American Supp lement. 
TblS Is a separate and distinct publication from 

TH Ir. SCIE�TIFIC AMERIC�N. but is uniform therewith 
In S ize, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with transla.ted descriptions. 
THE SCIICNT IFIC AM ERICAN SUPPLEMICNT is publisbed 
weekly, lind included a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all tbe prinCipal departments of Science and tbe 
Useful Arts, embraCing .Biology. Geclogy, Mineralogy, 
Natural History, Geograpby, A rchalology. Astronomy, 
Chemistry , EJectricity, Light. Heat, :\-l echanicaJ Engi
neering. Steam and Railway Engineering, �1 ining. 
Ship BUilding, Marine Engineering, Photf)grHphy, 

The transmission of Speech by all known 
forms of Electric Speakin g  Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequeuceb 
thereof, and liable to suit therefor. 

BASE BALL. - A DESCRIPTION OF Tecbnology, Manufacturing Industries, Sanitary En
the Ilreat national game of the United �tates, by an gineering, Agriculture, Horticulture, Domestlc Econo .. 
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E�TIFIO AMEHICAK SUPPLEMENT, No. 693. Price and valuable information obtainable in no other pub· 
10 cents. To be had at thts office and from all news- lication. 
dealers. The most imp6rl:ant Engineering Works, Mechanisms, 
INV ENTORS and otners desirin� new articles manufac- and Manufactures at home and abro&d are illustrated 
tured and introduced, address P. O. Bo.x 86. Cleveland, O. and described in tbe SUPPLEMENT. 

THE INTERNATIONAL CYCLOPEDIA 
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SIX REASONS . .  I t  is Up With tlte Tlmes."-PRESTDENT SEELYE, Smith College, Mass. 
" It is Remarkably Accurnte ."-EDWARD EVERETT HALE, Boston, Mass. 
" I t i s  the I D E I\ L  CycIopedi,"."-PROF. JACOBS, Evansville, Wis. 
" It. Wide Range of !'olubject. i s  of I n estimable Value." -PROF. CHAS. WHY 

F. SMITH, Vanderbilt University, TenL . YOU SHOULD " It {�ive .. Both S i d es o f  Important Que8ti o u 8  and Decides NotbtulI". "
REV. HOWARD CROSBY. New York. 

BUY IT. " N o One Caa Make a Mistake i u  Purcha.i ug This Work."-PRESIDENT 
GATES. Iowa (,olle�c. 

Sold for Ca8h or on our Ea8Y Payment Plan. Delivered Free of Expense. SALESMEN WANTED. 
Address Subseription Dept., DODD, MEAD & COMPANY, Publishers, 753 & 755 Broadway, New York. 

Price for the S[lPl'I.EMENT for tbe United States and 
Canada. $5.UO a year, or one copy of tile SCIENTIFIC AM
EHICAN and one copy of the SUPPLEM II;NT, both maHed 
for one year for $7,UO. Single copies 1 0  cents. Address 
and remit by postal order, express money order, or check. 

llI U N N  & Co . . 3 6 1  B roadway, N. Y . .  
Publishers SCIENTIFIC AMErtICAN. 

• 

Building Edition. 
THE SCIENTIFIC A"ERICAN ARCHITECTS' A ND 

BUILDERS' EDITION Is Jssued montbly. $2.50 a year • 
Single copies, 25 cents. .B�orty large quarto pl1ges, equal 
to about two hundred ordinary book pages i forming a 
large and splendid Il'l agazine of A rchi tecture, rich .. 
ly adorned with elegant plates in colors. and with other 
fine engravings j ilJustrating the most interesting ex
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation 1n each number 
of a variety of the latest and best plans for private resi
dences, city RT!d country. including tho�e of very nfod .. 
erate cost as wen as the more expensive. Drawings in 
perspective and in color are given, together with full 
Plans, SpeCifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for it the I�ln'!lest el l'cn lat ion of any 
ArchlteCmral publication In tbe world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

PRINTING INKS. 
THE " Scientific American " is printed with CHM ' •. 

ENEU JOHNSON & CO. 'S INK. Tenth snd Lom 
bard Sts., PhUa., and f7 Rose St., opp. DOBne St .. N, !. 

© 1889 SCIENTIFIC AMERICAN, INC.




