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PRIVATE AND PUBLIC DEBT IN THE UlfITED STATES. 
The production and trade of a country necessitate 

an elaborate system of debts and credits which in­
crease proportionately to the magnitude of its com­
mercial operations. 

According to the Official Bulletin the minimnm 
private and public debt of the Unit;d States for the 
year 18!}0 was $20,227, liO,546. Of this sum, $6,200,000,-
000 represents the debt of quasi public corporationlS, 
u nder w�ich head are included railroad com panies, 
street railways, telegl'aph, public water, electric and 
!ras companies, etc. , 91'44 per cent of this, or $5,669,-
431,114, being the debt of the railroad com pan ies alone. 

The debts of individuals and private corporations 
reach a tota l of $12, 000, 000,000, divided as fol lows: 

Real estate mortgages............ . .. . .. ..... ...... $6,019,679,985 

Crop liens in the Sonth .. .. . . . ........... . . . . .. . .. . 300,000,000 

Crop liens outside of the South . . . . . . . . . . . . . . . . . . . . . 350,000,000 

National banks, loans, etc.......... ... . . . . . ... .... 1,904.167,351 

Other banks, loans and overdrafts .......... ,....... 1,172.918,415 

National, Stste and local taxes . . . ....... ......... 1,040,473,018 

Other net private debt (estimated)................... 1;212,761,236 

Total private debt ... .. . . ........ ..... .. . . ....... $12,000,000.000 

Total for public corporations (as above) .. ....... 6,200,000,000 

Total.. .. . .. .. . ... ........... ... ... . ... $18,200,000,000 

The public debt, less sinkin/r fund, in which debt is  
included that of the United State!!, States. counties, 
lDunicipalities and school districts, is $2,027,170.546, 
which, added to the private debt, makes a 

'
total of all 

kinds for thp country of over twenty bill ions. 
It issig'nmcant that over 58 per cent of the com bined 

debt on farms and homes occupied by owners was in­
curred for the p u rpose of the purchase of real estate. 
The large profits which were realized by the earlier 
purchasers or original owners of inside and outside 
property in and around the rapidly growing cities of 
the States encouraged an abnormal amount of spec­
ulation in this d irection d urin/r the few years pre­
ceding the late crisis. In the middle, and particularly 
in the Western Statel!, this form of speculation, if it 
was not directly contribu tory to the crisis certainlv 
served to render it very acute when it  came: -

The crop liens of the South are a legacy of the civil 
war. At its close the farmers possessed their land 
and a few mules and tools, but no money. The mer· 
chants furnished supplies in consideration of crop liens 
and mortgages on farm stock. The system thus be­
gun has continued to the present day. 

The loans from banks are obtained on the under­
Btanding that they are for capital. 

',I.'he tax debt and the public debt are incurred "for 
the maintenance of j ustice, the promotion of public 
works and for ed ucation. " 

From the above categorical view of the variolls kinds 
of debt that go to m ake up the total f()r the country, 
it is seen that fully nine-tenths Wel'e incurred in the 
acquiEition of capital and property. Less than one· 
tenth represents" debt necessitated by misfortune. " 

Npxt in importance to the question of the amount 
of debt of the country is the question of the rate of 
interest upon which the various loans were granted. 
The average rate of interest on railroad debts is 4'50 
per cent; on street railways, telegraphs, etc. ,  5'89 per 
cent ; on real estate mortgages, 6'60 per cent; bank 
loans and over·drafts, 6'60 per cent; crop liens outside 
the South, 10 per cent ; crop liens in the South, 40 per 
cent; making an average rate on private debts of 6'67 
per cent. 

The rate on the Unit.ed States public debt is 4'08 per 
cent ; and on States, counties, and municipalities, 5'29 
per cent. The average rate of intere�t on the total in­
debtedness of the country is 6'44 per cent. 

Referring to the rninous rate of interest paid on crop 
liens in the South, the report states that .. extensive 
inquirieli', answered by merchants and cotton buyers, 
who hold cnp liens, point to the conclusion t,hat the 
average rate on these liens must be as high as 40 per 
cent, rarely going as low as 25 per cent., and often 
going as high as 75 per cent and more"l 

The relatively low rate of 4'08 on the debt of the 
United States is partly explained by the fact of its 
exemption from taxation. 

Referring- to the average rate of interest of 6'60 per 
cent on real estate mortgal!es, it should be noted 
that, in the case of farms occnpied by owners, this 
ritles as high as 7 07 per cent and 7'36 per cent on acre 

tracts. 
The percentage of debt to wealth is for: 

Railway companies.... ..... . .. .... . ..... .. . . .  . . 
Street railways and telephone companies ......... . 
Incumbered farms occupied by owners ........... . 
Incumbered homes occupied by owners .......... . 
Taxed real estate and untaxed mincs ............. . 
The whole United States ........ ............... . 

67'48 per cent. 
66'60 

35'55 
89'77 

16'71 

81'10 
is fully iIIustrated.-25 illustrations . . ... ....... . ......... . ......... . . 16656 
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whaleo and ocean ste&mers.-1 Illustration .. . .... .... . ........... .... 16656 to th� total debt of over $20,000,000,000 is about 
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giving detaIls of tbe cutting of the IIIlaos for tbe plates. the . . 
�Ieanlnll of the glass •. the Dreparation of the ewul.ion, the coat- private debt. IS $323, or $1, 594 per family of 4'93 per-
mil. drYlU2. and packmlll of tbe plates.-2I11ustratlono .............. 16651 sons as per the census of 1890. 

VIII. VETF.RINARY SCIENCE.-ln.estlntlon ofBovlneTubercu- I ' 
los\s, with Special Reference t� .ito Existence In Iowll.-An Inter- In connection with the above classification of the 
e�tm2' and unportant paper. K'IVInR' the method of applytDll tbe . · I test and llivll'll the result of experiments, how the atrection 10 ex- VariOUS forms of Indebtedness, public and private it 
tended, what are tbe oymptoms of the dloeaae, tbe relatlun of . . ' 
meat and milk oupply to public health, etc ............. ............. . 161161 1S satisfactory to learn that there was a. total increase 
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of wealth, dming the ten years from 1880 to 1890, of 
$21,395,091,197 ; the increase for the year 1889 to 1890 
bei ng nearly three bil l ions of dollars. 

NEW YORK THE BIRTHPLACE OF OCEAN STEAM 
NAVIGATION. 

Doubtless the majority of the readers of the SClEN­'l:I1fIC AMERICAN have a more or less distinct impres­
�lOn that New York was in some degree associated with 
the development of the first steamboat; but it will, no 
dou bt, be a pleasant. surprise to learn that t his city has 
a threefold claim to be cal led the cradle of the steam­
ship. 'I.'he first practical river stealUer, the first vessel 
propelled by steam to make a deep sea voyage, the first 
transatlantic steamship, and the first 8team wars h i p. 
all owed their existence to the in ventive �enius of New 
York designers and the practical skill of New York 
craftsmen. 
. In d ra wing attention to this interesting coi ncidence, 
we would not detract from the fame and credit  due to 
the earlier inventors of the sixteent h  and eighteenth 
centuries. Blasco de Garay and Denis Papin were 
undoubtedly the pioneer i nvestigators of th e possi­
bilities of steamship propulsion, and, to a certain ex­
tent, they proved its possibi lity; but the mechanical 
forms in which they embodied th eir ideas were crude 
and pORlSessed no practical commercial value. While 
the th eory of stearn navigation was old, centuries old, 
it requi red some master mechanic to e m body this i dea 
in practical, mechanical shape, and thi s  was what 
Robert Fulton, associated with R. Living-ston, accom­
pl ished, when, on August 7. 1807. he saw his first 
steamt'r, the  Clermont, cast off her moorings at the 
New York docks and start on her maiden trip to 
Albany. 

To Colonel Joh n  Stevens, and, indirectly, to a 
monopoly of navigation on the Hudson, granted to 
the owners of th e Clermont, New York owes th e dis­
tinction of having built the first deep sea steamer; 
and th e  credit of bui ld ing the first steam er to make a 
transatlantic passage is shared by New York con· 
jointly w ith Savannah, Ga. The

' 
Savannah having 

been b uilt at New York and engined at. the Southern 
seaport. 

Of scarcely less historic i nterest than the Clermont. 
is the battle sh i p  Fulton the First, which was named 
after the designer, and testifies yet further to his in­
venti ve geni us. 

Like the . other pioneer ships in their respective 
clal'ses, the Fulton was b uilt in New York ship yards, 
and thus clearly establishes this city's claim to be 
called the cradle of the modern steam battle sh i p. 

A cut of the original plans for this vessel wil l  be found 
in the SCIENTIFIC AMERICAN SUPPLEMENT for April 
21, 1894. The dimensions of this vessel prove that Ful­
ton had the courage of his con victions, for her d is­
placement was greater than that of the average three­
decker of that period, and considerably over that of 
the Victory, which carried Admiral Nelson at the bat­
tle of Trafalgar. 

The Fulton the First showed a trial speed of over 6 
miles an hour, which was far above the average, day 
in and day out, speed of the fleetest sailing frigates of 
those times. 

In many details she anticipated the mollern war 
ship; as, for instance, in the provision that she should 
be "furnished with four submarine guns, to discharge 
a hundred pound ball into an enemy, ten or tweh'e 
feet below her water line." The cross spction shows 
that h er engines and boilers were placed low down in 
·the hold, and that the portion above the water line 
was protected by side armor of 5 feet of oak, an amount 
which was certainly impenetrable by the ordnance of 
that date. 

It is unquestionable that, with her greater maneu­
vering power, her 100 pounder guns, and the superior 
protection afforded to the gunners, she would have 
proved more than a match for the best ship of the 
l ine of tltat date. The close of the war of 1812 pre­
vented her from testi ng h er strength against the En­
glish ships ; but tradition h as it that the appearance 
of this 2475 ton monster, gliding swiftly down the bay, 
with no visible means of propull'ion, struck terror into 
the "indomitable heart" of the British tar I 

• I •• • 

Analysis of Emerald. 

The author has operated on the emerald of Lin;Io­
goes (Chanteloube, Haute Vienna). He gives the fol­
lowing results: 

I. 
Loss at a red heat...... .. . .... .. .............. 1'46 

Silica . .... . . ................ . ........ . . ..... . .. 66'06 
Alumina........ .. .. ........................ 16'1 
Glucos� (? should be glucina) .. . .... ... . ...... 14'88 

Ferric oxide........ .. . ..... ........ ... ........ 1'2 

Mn.O ... . .................. ................. .. 
M�nesia...... . .. .. . . .... . . ... . . . . . . . .......... 0',5 

Lime ........ . ...... .. . . . . ........... .. . . ....... 0'17 

Phosphoric acid ... ...... .................... 0'11 

Alkalies .......... .......................... .. 
Titanic acid ..................................... traces 

II. 
1'41 

65'80 

16'40 

14'21 

0'9 

0'61 

0 14 

0'09 

traces 

100'11 99'67 

-Po Lebeau. 
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erde Note.. Hair 'Worms and Tbelr Hosis. 

All cyclometers should be provided with some means BY HARBY KOOBll. 
of correction. It is nothing unusual to find them At Betch worth, Surrey, jUl!t where the road crosses 
from three to five per cent out, owing, very likely, the River Mole, I picked up a specimen of Pterotichus 
to the varying diameter of the wheel, depending madidus, Fab. , from which, upon being placed in the 
on whether the tire is fully inflated or not. A new cyanide bottle, a Gordius aquaticus, L., endeavored to 
cyclometer is on the market which registel·s not ouly escape. About three i nches of it extrude, and, j udg-
10, 000 miles, but has also a special dial for indicating ing by its girth, an equal or greater length remains 
the miles made on a single tri p. Another dial marks inside, yet the abdomen of the beetle is but nine milli-
the fraction of a mile. meter!! in length. 

November 22 the doors of the AgricuJt.ural Hall, Nearly every observer of the slighte8texperience h as 
London, were thrown open for the nineteenth cycle some acquaintance with h air worms, even if it is only 
exhibition, in the name of the Stanley Club. An a hazy recollection of the horse hair legend of his 
eager crowd of visitors was ilIlmediately admitted to school days. Numerous notes are scattered through 
mark the improvements, alteration!', and in nova- the early volumes of Science Gossip and a further one 
tions that were proposed for cycles and their ac- u pon the variety of the hosts Gordius infests may not 
cessories for next season's mounts. be unacceptable. The family Nematoidal, to which 

The Simpson lever chain was one of the first of the Gordiaceal belong, contai ns many species of more 
the exhi bits to receive long and careful attention. than ordinary interest., first on account of their curious 

The auto-cars, the bi-tricycles and the motor cycles cycle of development, and then their value in the 
next received a d ue share of rapt attention, public economy of nature, for not only are they in a measure 
interest after these exhibits had been visited becoming beneficial in checking over-production in certain in­
m ore general and spreading itself out impartially over sects. but more or less dangerous when introduced in­
the various mechanical devices thought out by the to the h uman system. Their life history may be 
different firlIls and brought together u nder one roof briefly described as follows: The eggs are laid in long 
by the enterprise and perseverance of the Stanley strings; upon hatch ing, the young larva bores through 
show promoters. the membrane, and for a short period lives a free 

There are, com paratively, b ut few three-wh eelers on aquatic Iife. .1t then becomes parasitic upon various 
exhibition. and even these few, beautifully constructed fly larVal, etc.; th ese hosts i n  their turn are devoured 
and finished as they are, receive but scant notice. by other creatures, and the worms become incepted in 
There is no doubt about the matter that the bicycle is. their intestines, where .they remain some months, 
the machine for both men and women. finally making their way into the intestinal cavity and 

One of the many i nteresting features introduced e.scaping per ano in due course. 
was the display of many forms of dress considered It is rather singular, however, that, whereas h air 
suitable for cycling. worms are most commonly found infesting beetles in 

The extensive photographic collection in the gallery England, they prefer the orthoptera (grasshoppers 
attracted attention. It is becoming more and m ore and allied insects) in America. In both countries 
popular for the snap shot photographic apparatus spiders h ave been noted as hosts, in America the 
to be numbered among the ordinary necessaries of h uman being, and an instance has come under my 
the cycling tou rist's outfit, and the enlargemeqt,s own notice where there was strong presum ptive evi­
exhibited as the result of snap 'shot photography dence the worm had been voided by a sparrow. Vari­
[lertainl y suggest that the art is one t hat is to be- ous writers cite fishes and frogs, and several mention 
[lome of far more widespread interest than it iI!, even caterpillars, but the parasites observed in lepidopter­
at the present stage of photographing enthusiasm. ous larVal probably belonged to the allied genus Mer­
One of the great attractions of the Stanley has proved mis. In America. Mermis acuminata, Leidy, has been 
to be a mach ine shown by the makers of the Gladiator, observed in the larval of the codJin moth (Carpocapsa 
boasting a 2� inch tread. pomonella, L. ) and a similar parasite has been seen 

The relay ride from Washington to New York in larVal by several of our London workers. 
City was ended Monday morning, December 2, in In enumerating the hosts of Gordius aquaticus, the 
New York, at 4:48 o'clock, when Lieutenant Libby common' European hair worm, several difficulties 
and Private Pilkill delivered to Lieutenant Donovan, arise, for whereas, as I have already mentioned, car­
on Governor's Island,  the m essage from General Miles, nivorou!l beetles are chiefly infested this side of the 
who started it from Washington, Sunday, at 7 o'clock Atlantic, the observers do not always seem to have 
ill the morning. determined their species. Several references of this 

The roads were execrable, the riders say, and it was surt will be found in Science Gossip (vol. i, page 198, 
often almost i m po!'l'ible to remain in the seat. vol. xii, page 71, vol. xv, page 281, etc.) If any of our 
Each rider Clarried ten rounds of ammunition and the present readers can furnish something more definite, 
reg ulation army pistol. The uni form consisted of a we shall be able to get along with our Hst. I have 
blouse, cam paign hat, gauntlet. gloves and bloomers. come acrOl!S 110 mention of coleoptera being infested 

The race was suggested by General Miles, who is in America, in any note to which I have access; but 
making severe tests of the bicycle in the hopes of hav- the following are some of the authenticated instances 
ing it generally adopted in the army. It would have among the orthoptera: 
been difficult to have selected a harder ride than was G. aquaticus has been found in t.he cricket (Gryllus 
taken by these men, and the wheels, in each instance, neglectus) and in Acheta abbreviatus, Serville-the 
stood up remarkably welI. short winged fleld cricket foun'd in woods beneath 

• I • I .. logs and stones; Gordius robustus, Leid y, infests 
IU:annfactnre of Lead Pencn s. Stenopelmata fasciata, Thomas, olle of the stone or 

The Monde Economique. quoting from a work re- camel crickets usually found beneath stones and 
cently issued by Ernest Faber on the manufacture of along the margins of woodland streams and logs, 
lead pencils, published on the occasion of the business and in damp woods (Blatchley), and Orchelimum 
of Johann Faber, of Nuremberg, being turned into a gracile, a grasshopper confined to low moist meadows; 
limited company, says that there are twenty'-six manu- A. Gordius (species f), eight and a half inches long, 
factories of lead pencils in Bavaria, twenty-three of has been taken from a pupa of Xiphirlium ensiferum, 
which are at Nurem berg. These employ 9_000 or 10.000 Scudder, whose perfect body measures but half an 
workmen, and t urn out 4, 400,000 lead pencils every i nch in length. The life history of this orthopteron is 
week. In the above number of workmen are not in- of exceptional interest, the ova being deposited from 
cluded turners, boxmakers, etc. The factory of Johann several up to one hundred and seventy" in the tur­
Faber alone turns out 1, 280,000 pencils per week. The nip-shaped galls produced by a small fly belonging 
protective customs duties of the United States prohibit to the Cecidomyidal on certain species of willow (Salix 
the importation of cheap pencils, and this country cordata, etc.)" 
itself turns ont almost as many pencils as all the  I h ave now but to mention Caloptenus spretus, 
Bavarian factories put together. The best cedar wood Thomas, the Rocky Mou ntain locust, which is in­
of the States (Cedrus virginiana) will soon be exhaust- fested with G. aquaticus, Linn., and G. varius. Leidy, 
ed, but at present, having the monopoly of internal although repeated dissections by various American 
production, a considerable amount is exported to India, observers (Riley, Whitman, ere.) have shown that not 
Mexico, Japan, and A ustralia, at extraordinarily low I more than a s mall percentage of the locusts are in fest­
prices. The duties in Italy (100 lire per 100 kilo- ed, yet when we consider the loss incurred annually in 
grammes), in France (180 to 300 francs per 100 kilo- the United States from locusts alone is estimated at 
jCralIlmes), and in R ussia (35 co pecks per pound) are £8,000,000, anything which tends to mitigate the 
I\lso hindrances to importation. In France, it is stated plague becomes of importance. 
that schools and government offices, and even rail way The question, How are we to account for the pres­
companies, are forbidden to buy German pencils. ence of these aquatic parasites inside terrestrial in-

In the United States excellent lead pencils  are now sects? upon consideration, is not of easy solution. Of 
being made of paper, which i� wound spirally u pon t he course they are introd uced with their food while in a 
lead. minute immature state, b ut whether as ova or larVal I 

• ,.' • think there is room for discussion. It will be ni>ticed all 
Tile Black.mltll. the insects mentioned are associated with damp places 

In our description of t h is celebrated painting, in that are more or less subjected to floods ; but I don't 
our last week's issue, we regret to note that the address think that sufficient reason for believing they have all 
of Mr. F. E .  Galbraith, the owner of the painting, was fed upon the various aquatic fly larVal in which the 
omitted. The picture can now be seen at No. 19 West hair worm larVal are said to pass their first period of 
Twenty-fourth Street, New York, where we under- larval l i fe, though in the case of grasshoppers Packard 
stand it is to remain for some time. thinks they swallow them as larVal. I am inclined to 

believe there are several points in the life history of 
these parasites yet to be cleared up; perhaps some of 
our microscopists can elucidate them.-Sclence Go!!sip. 

• .  e . •  
Arcllmologl_1 Dl.coverles. 

Another ancient Greek hymn set to music, recall­
iug the discovery made in the latter part of 1893 (vol. 
iii, page 866, of Current History, published by Garret­
son Cox & Com pany, Buffalo, N. Y.), has been brought 
to light by the French excavations at Delphi .  It is 
inscribed on t wo large slabs of stone, which have been 
unearthed in the building described by Pausanias as 
the" Treasury of the Athenians." 

The find of 1893 included fourteen fragments of va­
rious sizes, four of which were distinguished from the 
others by a difference in the notation of the m usic. 
These four were introd uced to the public last year as 
the" Hymn to Apollo " (vol. iv, page 251). The latter 
find includes another large fragment, to which the re­
maining ten of the first discovery can be adjusted, 
th us giving us a second hymn. The decipherment 
and transcription of the words and m usic have, as be­
fore, been intrusted to MM. Henri Wei l  and Theodore 
Reinach. 

The purport of both the h ymns is substantially the 
same. After an invocation of the Muses, the poet 
gives val·ious legends of Apollo's life and works, end­
ing with the slaughter of the Gauls at Delphi in 279 
B. C.; and then implores the god's protection for 
Delphi and Athens and the government at Rome. The 
date is,  therefore, after 146 B. C., when thtl Romans 
took possession of Greece. Apart ftOto the music, the 
hymns are not particularly interesting.' 

.. 

The duration of the musical notes is indicated by the 
syllables that were sung with thelll. Thus, for exam­
ple, where three notes are attached to a word of one 
long syllable followed by two short syllabl es, they an­
swer roughly to a crochet followed by two quavers. The 
pitch of the notes is indicated by various letters of the 
alphabet . In the first hymn the letters were those that 
the Greeks prescribed for use with voices; but in this 
second hymn they are those that were prescribed for 
use with instruments. As the Delphians would not 
likely have written down the accom pa niment and 
omitted the song itself, it is supposed that the instru­
ments and voices were here in unison. 

A dis[lovery of im portance for the history of early 
Christ.ian literature is credited to Dr. Karl Schmidt, of 
Cairo, Egypt. In the li brary of the cloister of Ackmim 
-the same library in which the Gospel and the Apo­
calypse of Peter and Apocalypse of Elijah were found 
-Dr. Schmidt recently came across an old Coptic 
manuscript containing- a record of conversations be­
tween Christ and his disciples. Both the beginning 
and the conclusion have been lost through m utilation 
of the manuscri pt. 

The chief subject of conversation is the resurrection 
of Christ, which is reported in detail and in such a 
manner as to combine the narratives of the four gos­
pels. The obj ect of the writing is to warn the reader 
against unbelief, especially gnosticism. There is a long 
discussion of the resurrection of the body. The work 
shows itself to be an apocryphal missive of the apostles 
to the congregations, and reveals the congregational 
orthodoxy in the early ch urch. Like the Apocalypse 
of Peter, it shows also that the church was not always 
able to resist the telllPtation of following the gnostic 
trend of thought. Its date, approximately, is 160 A.D. 

. .. , . 
Tile Pasteur Institute'. Farm. 

The New York Therapeutic Review says that a 
farm of about 200 acres of land, in the vicinity of Tux­
edo Park, New York, one hour's ride from the city, 
has been purchased for use as an experimental station 
for the Ne w York Pasteur Institute. 

The farm, which is already provided with ten cows 
and the antitoxin horses and mules of the institute, 
will receive in addition many donkeys, goats, sheep, 
dogs, rabbits, gui nea pigs, etc., for which especial 
barns are now being built, and also a laboratory for 
the preparation of the antitoxic serums, vaccine virus 
and other biological products. 

Research will be conducted there upon infectious 
diseases of animals as well as of man. 

The extensive character of the work done at the 
institut.e rendered indispensable the establishment of 
this experimental station. 

• •••• 
Syntlletlc Formation of a NeW' Ketonic ACid. 

The compound in question has been obtained by 
th e action of camphoric anhydride upon benzine in 

presence of  al uminum c hloride. Its composition il' 
CIIH .. O.. It forms white crystals of a nacreous lust.er 
which melt at 135-137° and boil at 320° at a pressure 
of 760 m m. They are almost insoluble in water, spar­
in/ody insoluble in l igroine, but readily soluble in acetic 
acid. alcohol, ether, benzine, chloroform, and carbon 
disulphide. The author h as formed and examined its 
ammonium, barium, silver, copper, cobalt, nickel. 
zinc, and lead salts. He has also obtained its ethylic 
and methylic ethers, its anhydride, amide, and hydra­
zide.-E. Burkel'. 
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A METALLIC TREAD PNEUMATIC TIRE. 
A tire having a metallic tread secured to the tubular 

inflated rim,  obviating the Iiauility to puncturing the 
tire or other inj ury when the wheel passes over sharp 
objects in the road, is represented in the accom pany­
ing i Ilustratiot J ,  and has been patented by Frank M. 
Growney, of No. 986 Washington Avenue, New York 
City. The tu bular r im is sec ured in the usual manner 
to the felly, and t he m etal l ic tread, consisting prefera­
bly of a conti nuous stri p of mild steel, is attached to 
the outer part of the r im by rivets, as shown in Fig. 1, 
the outer sides of the tread bei ng engaged by the sides 
of bands fastened in place by clamping strips. The 

GROWNEY'S PNEUMATIC TIRE. 

bands extend around the sides of the rim, and are con­
nected by the usual lacing with the i nner ends of the 
rim, the laci ng also attaching the inner ends of the 
rim to each other. Fig. 2 is a side sectional vie w of 
the improvement. The rim, as will be seen, is pro­
tected by the side bands, as well as by the continuous 
metallic strip forming' the tread. 

• I . ,  • 
NAJORK'S FOOT MOTOR BOAT. 

Just now, when so many are devoting their time and 
attention to the various means of transportation, try­
ing to d iscover the quickest way of moving us mortals 
from one place to another over both the land and the 
sea; when steam, electricity, petroleum, benzine, etc. , 
have entered the lists against the muscles of the h orse, 
{nd flVen of human beings, 
we are sure that our read-
ers will he i nterested in the 
motor shown in the ac­
com panying engravings, 
for which we are indebted 
to the mustrirte Zeitung. 
This boat is propelled by 
a screw driven by foot 
power, and is operated by 
three people, th e one near­
est the stern also steering. 
The wheel visible behind 
the last operator trans­
m its m otion to the shaft 
and through the latter to  
the propeller. By various  
arrangeme nts of the three 
cranks dead centers can be 
avoided .  For every 60 

movements of the treadles 
the screw revolves 500 
times. In t h is way even 
unski lled operators can 
travel about five m iles an 
hour. A great advantage 
of t h i s  boat is that it can 
also be propelled by oars 
or sails, a n d  the simple 
apJJaratus can be applied 
to any boat that is  suffi­
ciently broad. A s  the three 
operators sit quite high, 
a counter weight of lead 
!;hould be placed in the keel. The Najork boat has 
created quite a sensation in boating circles. 

.. . . 
The (Jilicago P o l i c e  Telep h o n e  Sy.te_. 

Chicago has a com plete telephone and signal sys­
tem, consisting of 887 public and 370 private boxes, 
operating on 81  circuits, connected with the 37 pre­
cinct 8tation� of thb department, in which they are 
located. The system i ncludes p ublic sentry boxes 
placed at street in terseetions, equipped wi t h  a signal 
hox to transmit the number of the station ; a tele­
phone for patrol men to report and recei ve orders 
over ; a chemical register at the station which re­
cords the calls, and the necessary switches for ope­
rating the telephone and testing for electrical d is­
turbances. 

J c itutific �mtrit.au. 
Silver frOID Silve r Oro_Ide. 

Silver is usually recovered from silver bromide 
wastes, incident to photographic processes, by m ixing 
them with nine -tenths their weight of calcined sodiullJ 
carbonate, and fnsing in a crucible, whereby carbon 
dioxide and oxygen are given off. Metallic silver 
gathers at the bottom of the crucible, and a double 
salt of sodium carbonate and sod ium bromide floats on 
to p as a clear l iquid. On cooling the crucible down to 
a red heat the sil ver sol idifies, and the fl ux. still in a 
liquid state, may then be easily poured off. The si lver 
thus obtained is of a fine white color. The flux usually 
has an i ntense yellow color and still contains about 10 
per cent of silver. The latter may b e  obtained 
(Ph arm. Central h . ,  xxxvi, p. 632) by mixing the flux 
with plenty of water and stirri ng occasionally to facili­
tate sol ution of the flux. The unchanged silver bro­
mide i� allowed to settle, washed by decantation, and 
preserved for a subseq uent operat ion. 

,. . . . . 
Sulph ur Mi lli ng i n  L o u i si a n a .  

The Mineral Collector says: The Stand ard Oil Com ­
pany has finally solved the great problem, on which 
h undreds of thousands of dollars h ave been spent in 
vain, of getting at the i m mense mass of sulphur which 
l ies some h undreds of feet belo w the surface in Calca­
sieu Parish, Louisiana. For thirty-five years company 
after com pany has experimented with this rl epo�it of 
sulph ur, which is probably the l argest i l l  the country, 
and is valued at from $30. 000. 000 to $100, 000, 000. There 
was no doubt about the sul ph u r  being th ere, but un­
fortunately between it and the surface l ay an immense 
quicksand, which could not be removed, excavated or 
bored through. There was n o  way of man reaching 
the sulphur and getting i t  up. A small town, Sulphur 
City, has grown up i n  the neighborhood of the m ines, 
at which lived the operatives engaged in trying to 
solve their problem. As the expenses of these em· 
ployes had to be paid, and as not a pound of sulph ur 
was obtained, the several companies organized to mine 
i t  went, one after another, into bankruptcy, until the 
property fell, a short time ago, iuto the hands of the 
great Standard Oil Company. 

Long before the d iscovery of petroleum in Pennsyl­
vania a party of hunters stum bled on a petroleum 
spring in Calcasieu. The Louisiana Petroleu m  Com­
pany was organized to mine for it, and while mining 
discovered that side by side w i th the oil was one of 
the most valuable deposits of nearly pure sulphur in 
the world. The sul ph ur was 400 feet below the sur­
face and extended below 800 feet further. There was 
no doubt or q uestion about this, but, unfortunately, 

NAJORK'S FOOT MOTOR BOAT. 
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sulph ur, melting it, and the l iquid sulph ur water is 
then pumped up. A little exposure to the air, so as 
to evaporate the water, leaves almost pure sulph ur. 
The experiment has been a success beyond expecta­
tions. 

. , . ,  . 
AN IMPROVED BICYCLE BRAKE. 

'l'he illustration represents a very s imple and inex­
pensive brake, which by a sl igh t modification may be 
ad apted for use as a foot brake, and which is designed 
not to cut or wear the material of which the tire is 
made. The i m provem ent has been patented by Wil· 
liam L. Stewart, of Wilmerding, Pa. ,  and the iIlustra-

STEWART'S BICYCLE BRAKE. 

tion represents the device separately and as applied 
on a wheel. The brake frame is of m etal, and carries 
t..'o flanged rollers on which is tightly stretched a rub­
be,' band, the brake being attached to a stem w h ich 
extends up the steering head. When the brake stem 
or rod is  forced downward in the usual way, the band 
bears with eorresponding pressure on t he wheel tire. 
The in ventor has also provided a construction by 
which one of th e rollers carrying the band is adjust­
able, and may be moved out wardly, if desired, to in­
crease the tension on the band. 

• • • • • 
I n c ubat i o n  of Di seases. 

According t.o i n vestigations made by the Clinii'al 
Societ.y, London, the  period of incubation for diphtberia 

does not, as a rule, exceed 
four days, and is more often 
t wo, though it may also 
extend to five, six or seven; 
the infection may take 
place any time in the 
course of the disease, aild 
mild cases may spread it. 
In the case of typhoid 
fever, this may vary within 
wide limits, twelve to four­
teen days, b ut not infre­
q uently less, and, as the 
disease is usually introdu­
ced into the system by 
food and drink, it is not 
carried from one person to 
another, but several iliay 
get it from the same son rce, 
contaminated water and 
milk being the us ual 
causes. Epidemic influ ­
enza, or " grippe, " has for 
its incubation period a few 
hours to three or four days, 
generally striking sndden­
I y  and without warni [j�, 
and a patient may carry 
infection thoughout th e 
whole course of the d isease . 
Mumps have an incubation 
period of from one to two 
weeks and the chances of 
i n fection diminish daily. 

just above the sulph ur was a auicksand 160 feet thick. I In the case of measles, the period is usually short, 

O n e  effort after the other to reach the sul phur failed. i being coun ted from the date of the eruption, which 

The d rill struck an u ndergroulld well, th en a gas w ell. I decides t he di8ea�e Germ an measles have a long 

After several deaths the A meri can Sulphur Com pany incu batioll period, and the infecti dty -diminishes in a 

gave up the enterprise. Then a Belgian engi neer un- day or two after the disappearance of the rash. 

dertook the work and endeavored to neutralize the .. , • • .. 
quicksand by freezing it solid and boring it through, 
and erected valuable refril!erating mach inery for that 
purpose, but the q uicksand would not stay frozen and 
that system of mining had to be abandoned. 

Within the last fe w weeks the Standard Oil Com-
pany has got control of the property . It set about 
mining in a fashion the very opposite to toot of the 
Belgian engineer. I nstead of using freezing as ( h e  
means o f  gett ing at t h e  sul p h u r, it i s  trying heat . Su­
perheated water is forced through ten inch pipe on the 

A S ubstitute for Gold. 

A French journal describes a new and promISIng 

I"ubstitut.e for gold. It is produced by alloying ninety­
four parts of copper with six of antimony, the copper 

being first melted and the antimony afterward added ; 

to this a quantity of magnesium carbonai e is added to 

increase i ts specific gravity. The alloy is capable l f 
being drawn out, wrought .  and soldered just  a� gold 
is, and is said to take and retai n as fine a polish as 
gold. Its cost is a shilling a pound. 
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A N  ELECTRIC INCUBATOR. 

A successful man u fact urer of incubators, Mr. George 
H. Stahl, of Qu incy, Illinois, has recently placed on 
the m arket. an incubator which is h eated and regu­
lated by electricity. In this incubator, which is  
shown in the accompanying illustration, it is  said 
that t h e  tem perat ure can be adj usted to be held for 
weeks with i n  a fraction of a degree of the desired 
point. The incubator casing has the usual double 
walls  i n closing a fill ing of m i n eral wool, and the heat 
is suppl ied from the w ater tank at the top, the h eating 
and setting u p  of a c irculation in the water being ef­
fected th rough a s m all conn ected reservoir at one 
side. I n  th e old style incu bators the heating of 
the water was effected by a lamp, there bei ng a 
lamp regulator controllin g  the flame, and a valve 
regulator acted upon b y  the h eat of the water 
before en tering the tank, w h i l e  both regulators 
were actuated by a n  im proved t h ermostat. 

In t h e  electric incubator, or " Electric Hfm," as 
it  is called, the water is  heated b y  a resistance 
box, the <)urrent through w hich can be regulated 
wi t h  extreme n icety. The same manu facturer i s  
n o w  also building a n  incu bator with a combina­
tion h f'ater in which oi l ,  gas or electricity may be 
used. 

.. . . . .. 
A Ne,v {Jar F e n der. 

The invention of Mr. Wm. H. Altick, of Lan ­
caster, Pa. , is w arranged t hat the i nstant the 
front padded bar strikes a person, an inside gum 
roller con n ected w i t h  the safety netting d rops 
automatically on the track, thus rend ering it 
i m possible for the obj ect struck to {Jass under t h e  
fender. If  a person w h e n  struck sh ould fai l to 
fall into the netting, and fall in front, the add i­
tion al pressure of the moving car agai nst t h e  body 
would cause the fron t  cush ioned bar to d rop also, 
and would push the bod y alon g t h e  track until 
the car was stopped. 'l'he person might be bruised 
or otherwi8e inj u red, but the danger of being cru�hed 
under the wheels would be obviated. 

.. . . � .. 
A POLE RAILWAY. 

We give a picture, from Blac k and White. of a pic­
n i c  party celebrating the opening of a pole railway in 
t h e  province of Nova Scotia. It is  a novel line, thirteen 
miles in length, and is ·the th ird of its k i n d  in the 
province. For the most part i t  i� uti l ized i n  briuging 
the deposits of silica found i n  the lakes down t he 
mountains to shipping ports. The way is of spruce 
poles. T h e  engine h as s u fficient power to draw four 
em pty cars np the h eavy grade of the rai l way. By 
taxing' the motor to its u tmost, and by a liberal use of 
sand on th e  rails, eigh ty excursionists were taken up 
t h e  incl ine on t h e  occasion represented. 

T h e  pole railway is probably the most economical 
form of steam roadway that has been produced. It is 
of American origi n and bas been i n  vogue in different 
parts of the country for the past quarter of a ceutury. 

It is especially ad a pted for use i ll forest regi ons, 
where lumberi ng is the princi pal i n d ustry .  

A first class, su bstan t ial road b u i l t  of poles w i l l  cost 

J t ieut if it �meritau. 
any w h ere from seventy-five t o  t w o  h u nd red and fifty 
dollars per mile, according to local circulllstances. The 
ex pense, of course, is greater when the road has to be 
carried acro�s rav ine�, as indica ted i n  our engraving. 
The poles employed for ra ils s hould not be less than 
nine inches in diameter at the smaller end, and should 
consist as far as possible of the heart, or they w ill de­
cay before they wear out. 

In the best roads, a bed is hollowed out in the butt 
end of the pole to receive the small end of the one ad­
joining, so as to make a secure j u nction. The bed is 
made abou t nille inches in length and deep enough to 
permi t the smaller end to come up flush with the 

STAHL'S EXCELSIOR ELECTRIC INCUBATOR. 

larger. The poles are s i m ply laid on top of the ground, 
except when the surface is  very un even, dirt t h rown 
on each side and trampled down to form a solid bed . 
After they are in place, they are s l i g h t l y  tri mmed down 
with an adz. When a crook of an y kind occurs in the 
poles, i t  is  of course turned down i n  layi n g  the track. 
No cross ties are necessary, as the locomotives and cars 
are so constructed that they exert no lateral preRsure. 
A fter a fe w trai ns have passed over the road thf're is 
n o  fear of the poles becom ing d isplaced. Curves are 
made up of a s uccession of sh ort poles, care being ta ken 
th at the joints com e opposite to each other. The 
switching i s  readily accom plished in the ordinary way. 
Wh ere h eavy grades are encountered, it is the practice 
in some localities to place the locomotive in the mid dle 
of the train, and at th e particularly steep grades to 
cut away half the train, push up the other h alf. un­
cou ple, and return for the remaining cars. In this 
manner, trains of six loaded car" h ave been taken over 
grades of 700 feet to t h e  mile with the use of only one 
locomotive. The wheels of th e cars and locomoti ves 
have very broad treads deeply grooved, so as to fit th e 
curvature of the poles., 

Tile Invisible Spectrum. 
It is known to a.ll students of sdence that the band 

of colored light produced by a prism, th rough w h ich 
sunl ight is passing-, appears to stop w ith dark red rays 
one way and with deep violet rays in t he opposite di­
rection. M uch interest has been awakened b y attempt­
ed study of this color band th ought of as going below 
the visible red end and above t h e  ultra violet. In a 
recent lecture before the Royal Instit ution, Dr. William 
Huggins spoke of these poin t s  and the methods of 
study of them now in use, as follows : 

.. Beyon d the violet end of the spectrulll there is a 
whole gamut of invisible rays, which only reveal them­

selves by their effect in promoting chem i cal ac­
tion. Sim ilarly, beyond the other end of th e visi­
ble scale-the deep red-there is a gamut of in­
visible or d ark rays, which are only perceived by 
their heating effects. SOlli e  idea of the i m port­
ance of the ' ultra red ' m ay be /! at hered from the 
fact that i t  has been traced to a distance nearly 
ten times as long as the wh ole ran ge of the visi­
ble or light ·giving region of the spectrum . To 
learn the ch aracter of these m ysterious dark rayf , '  
then, it is clearly necessary for science to fit itsel f 
with some n e w  sort of eyes that can see what 
ord i n ary eyes cannot-namely, h eat rays and 
chem ical rays. The ph otographic plate has an­
swered admirably as an eye for the chemical rays, 
and brought out sOllie wonderful facts. B u t  with 
th e i n visible h eat rays the prohlem W(l8 more 
d i fficult. Somet h i n g  in the nature of an extremely 
delicate th ermometer is here req u i red, w hicb � 
pick o u t  all the fine absorption lines NI toMer 
spots in the spectrum.  T h e  beauti ful instrument 
known as t h e  bolometer has recently been used 
by Professor Lan gley in feeling for th ese absorp­
tion l ines, w h ich,  being regions from which t h e  
ra ys are stopped out, are, o f  course, colder th an 
th e  rem ain d er of the spectru m. The bolo­
meter, l ike all the fi n est applications of science, 

is an extremely simple thing. It is a stri p of fine 
wire, th rough which a feeble current of electricity 
is always flowi n g .  T h i s  wire is slowly passed along 
the invisible gamut of the s pectru m ,  and as soon 
as it comes to one of the absorption lines the spot is 
shown by a minute fall of temperature in the wire. 
This  has an instantaneous effect on the flow of the 
electrical current. More current will pass through a 
cool wire than a warmer one, and the alteration is 
promptly shown by a delicate mi rror galvallometer, 
which flashes its  m i mic sign a l s  onto a slo wly revolving 
photographic rib bon. In this way Professor Langley 
h as been able to pick out and locate h u ndred s of dlM'k 
absorption lines in the great invisible spectrum which 
l ies beyond the red. Not only is the absorption of rays 
by the solar atmosphere shown by this m ethod, but 
the absorption lines of the earth's atmosphere are 
equally ap parent. Dr. H uggins anticipates that the 
meteorologist will soon be applying the system to 
weather forecasts." 

• • J • 
NEARLY all the glass eyes used in the world are 

made iu T h uringia. Germany. 

OPENING OF A POLE RAIL WAY IN NOVA SCOTIA. 
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The Rewards or Philosophy. 

Herbert Spencer's fir!lt im portant work, .. Social 
Statics, " was p ublished in 1850, when he was j ust 
thirty. The great work of his l i fe-the " System of 
Synthetic Philosoph y "-was taken up in earnest ten 
years later. 

The sacri fiees i nvolved in the preparation and pro­
d uction of the gigantic work th us heralded to the 
world were little short of heroic. Those who know 
Mr. Spencer by h is books alone may have thought of 
h i m  merely as de voting himself to philosophy out of 
the abundance of his material wealth and comfort. 
The truth is far otherwise. No man ever lived a more 
ascetic l i fe or denied himself !!lore for the sake of the 
task he h ad undertaken for h u manity. I n  his evidence 
given before the Commission on Copyright he tells us 
in plain words, though in the most severely im personal 
and abstract manner, the story of his hard and noble 
fight d uring the unrecognized days of his early man­
h ood. Not a fight for bread, not a fight for fame, re­
member, but a fight for truth. For h is first book, 
.. Sodal �tatics, " in 1850, he could not find a publisher 
willing to take any risk ; so he was obliged to print it 
at his own cost and sell i t  on com mission. The edition 
consisted of only seven hundred and fifty copies ; and 
it took no less than fou rteen years to sell. Such are 
the rewards of serious thought in our generation ! 
Fi ve years later he printed the original form of the 
. .  Principles of Psychology. " Again no publisher 
would undertake the riilk, and he published on com­
mission. Once more 750 copies were printed and the 
sale was very slow. . . I gave a way a considerable 
num ber, " says Mr. Spencer pathetically, " and the re­
mainder sold in twelve and a half years . "  D uring all 
that time, we may concl ude from the seq uel, he not 
onl y made nothing out of those t wo in l portant and 
valuable books,  but was actuall y  kept out of pocket 
for his capital sunk in them. 

, I  Before the in i tial vol ume, ' First Principles, ' was 
fin ish ed," he observes, . .  I found myself sti l l  losing. 
D u ring- the issue of the second volume, the -Principles 
of Bi()logy.'  I was still losing. In the middle  of the 
third vol ume I was losing so m uch that I found I was 
fri ttering a way all I possessed. I went back upon my 
accounts, and discovered that i n  the course of fifteen 
years I h ad lost nearl y £1, 200-adding intereqt, more 
than £1. 200. As I was evidently going on ruining 
m yself, I issued to the subscribers a notice of ce ssa­
tion." 

He had been l iving, mean while. in " th e  most eco­
nomical way possible ;" in spite of w hich he found he 
h ad trenched to that large extent on his very small 
capital. Spartan fare had not 8uffired to make his 
experi ment successful. N evertheles�, h e  continued to 
publish, as he h i mself b ravely phrases it. " I  may say 
by accident." Twice before in the course of those fif­
teen weary years he h ad been able  to persevere, in 
spite of losses, by beq ue�ts of money. On this third 
occasioIl, j ust as he was on the very point of discon­
tinuing the prod uction of his great work, property 
which he inherited came to him in the nick of time to 
prevent such a catastrophe. An y other man in the 
wOrld would have invested his money and fou�ht sh v 
in future of the siren of philosoph y. Not so Mr. Spe�­
cer. To h i m  life is thought. He went courageously 
on with his forlorn hope in publishing, and it is SOllle 
consolation to know that h e  was repaid in the end, 
though late and i ll, for his  single-minded devotion. In 
twenty-four years after h e  h ad beg u n  to publish h e  
ha,d retrieved h i s  position, and iwas abreast o f  his losses. 
Think of that. you men of business. Twenty - four 
years of hard mental work for no pay at all, and at 
the end of it to find yourself  just where you started ! 
Since t.hat ti me, it is true, M r. Spencer's works have 
brought him in, by degrees, a satisfactory revenue ; 
but consider the pluck and determination of the man 
who could fight so Iong-. in spite of poverty, against 
such terrible experiences. -Review of Reviews. 

. . . . .. 
No Water Vapor In llIars. 

As the result of observations made at the observa­
tory on Mount Hamilton. W. W. Campbell cam e  to 
the conclusion last year that no aqueous vapor is con­
tained in the atmosphere of Mars. This, says Know­
ledge, is quite a different opinion from that to which 
Janssen was led by his  ob8et'vations, published in 1867, 
which have been recently rep ublished in the Comptes 
Rend us. In 1862, Janssen discovered the spectroscopic 
bands caused by aqueous vapor in our earth's atlllO­
sphere, these having been previousl y  observed by 
Brewster in 1833. From the 12th to the 15th of May, 
1867, after having first of all made himsel f familiar 
with the bands due to aqueous vapor, he made obser­
vations on the summit  of Etna. On the 13th the cold 
was excessi ve. and the quantity of vapor in the earth's 
atmosphere was very small-not enough to make 
visible the lines in the solar spectrum called group C, 
and still less group D. When Mars was examined, 
groups C and D, although feeble, were distinctly 
visible. It was in conseq uence of this observation, 
confirmed later at Palermo and Marseilles, that Jan�­
sen announced the presence of the vapor of water in 
the atmosphere of Mars. 

j'eitutifie  �lUtri,a.� 
AN AUTOMATIC VEHICLE BRAKE. 

The brake shown in the illustration applied to the 
running gear of a wagon is automatically removed 
from the wheels when the vehicle is moving foward, 
the brake being applied when the veh icle is backed or 
is standing at rest. The illlprovement has heen pat­
ented by Henry N. Davis, of Dow City ,  Iowa. The 
shaft  carrying the brake shoes is  journaled in bearings 
on the rear hounds, shown in transverse section in the 
small figure, and centrally on the shaft is a gear wheel 
meshing with a pinion journaled in bearings on the 
under face of  the h ounds, the latter shaft having a 
handle for use when desired, and h aving also a central 
arched portion connected by a spring with the rear 
axle. The tension of the spring normaHy turns the 

DAVIS' VEHICLE BRAKE. 

shaft to cause the pinion to act on the gear on the 
brake sh aft to apply the hr l kes. which are taken off 
when the veh icle is started by the counteracting ten­
sion of a chain carried forward o ver sui table guide­
ways to attachment to a clevis pivotally connected 
with the doubletree, the bracket or ('I e l' is  being secured 
to a block sliding in the tongue of the  vehicle or on t h e  
forward end o f  the reach. When t h e  horses dra w for­
ward, causing a limited forward movement of the 
chl).in, the pinion and gear are rotated to remove the 
hrake s hoes from the wheels. 

. .  � .  
Suicidal 'Vasp •• 

M. Henry, a Fren �h man, being curious to see th e  
effect o f  benzine OIl a wasp, put some of i t  u nder a 
gla8s in which a wasp was i mprisoned . The wasp im­
lllediately showed signs of great annoyance and ange r, 
darting at a piece of paper which had introd uced the 
benzine i nto his cell . By and by h e  seems to have 
given up the uneq ual contest in d espair, for he lay 
down on his  back, and bending u p  his abdomen, 
planted his stin g  thrice into his body, and then died . 
M. Henry allowed his scientific in terest to overcl)U1e 
hil,; h u manity so far as to repeat the experiment with 
three wasps, only to find t hat the other t wo did l ike­
wise .  He is, therefore, of opinion that wasps, under 
desperate circumstances. commit suicide . 

• 1 • • 
"AIR CUSHION " RUBBER PRINTING STAMPS. 

ThE1 very lo w cost of rubber stamps. and their great 
convenience, have made them, of late years, almost as 
common about a business office as p\:jns, ink and paper. 
The illustrations herewith represent an im provement 
lately introduced whereby the rubber stamp is made 
more valuable by bei ng better adapted to print plainly 
on une ven su rfaces. It is  a patented device of the R. 
H. Smith Man ufacturing Company, of Springfield, 

Mass. , rubber ty pe founders and 
stamp man ufacturers, and con­
sists of the interposition of an 
air cU8hion, as shown in the 
illustration, the cush ion being 
j ust elastic enough to insure, 
with ordinary usage, a good im­
pression on any surface, either 
u n  e v e  n or yielding. The 
cushions will not lose shape or 
resi liency, as they are formed 
by m i n ute cells which do not 

connect with one another, and the cushion is mounted 
on h andsomely nickell'd metal plates. There are no 
pores to fil! up with ink and dirt, or compartments to 
puncture. 

.. . . . .  
RelRedy fo r I n sect Sti n�s. 

It is well known that liquid ammonia relieves the 
effects of the stings of bees. A correspondent informs 
us that a much more effl'ctual antidote is the mixture 
known as ammoniated tincture of quinine. On seve­
ral occasions, when stung by bees, he found that the 
quin inl' mixture would give much quicker and greater 
relief than ammonia alone. 

rDECEMBER 2 1 ,  1 895. 
Delltistry In Japan. 

In a recent letter from Japan to the New York 
Herald, Colonel Cockerill has this to say about the pro­
fession of dentistry i n  Japan : 

A practicing dentist in New York City writes me to 
inq uire whether it be true that the Japanese govern­
ment is about to establish a school of practical den­
tistry, and is in need of American talent in tue profes­
sorships. Not at all . Japan is full of dentistry, and 
the native dentists are flourishing. There is a dental 
department connected with th e medical branch of the 
Tokyo Imperial University. There are fifty-six prac­
ticing den tists in Tokyo, and each office has from four 
to twelve students. These young men as!>ist at all 
operations. One works the drill, another handles the 
syring-e, another passes up the gold foi l, and the 
di vi!>ion of labor is quite scientific. Many of the J apan­
ese d enti"ts are graduates of first-class American col­
leges. They are quite skillful. The Japanese are quite 
fond of h aving their front teeth filled with gold.  They 
frequently have holes bored in good teeth in order to 
have them pl ugged and polished . They think that 
the exhibit of gold fillings in front teeth suggests ad­
vanced civilization . San Francisco turns out about 
one h undred young Japanese dentists a year (?) There 
is a fac tory in Tokyo which turns out all IIIanner of 
dental instruments and dental goods, including engines 
and porcelain teeth . There are four American dentists 
in Japan, but their business has been much shorn by 
the rapidly m ulti plying natiye artists .  

• 1 • • • 
Asafetida. 

This is  a bad-smelling substance, oozing as a milky, 
opaque, fetid j uice from the root of Ferula fetida. 
From the root stock, which in full-grown plants is 
sometimeli six inches in diameter and more than a foot 
long. somewhat resem bling a beet, grow numerous 
spreading triparted leaves of a leathery appearance 
and light green color. O ut of their lll idst rises a stem 
of a luxuriant., herbaceol1 f'  nature, sometimes as high 
as ten feet, carrying at the top a nu merously branched 
compound umbel of yellow flowers, which betrays the 
nat ural order of t.he plant-U mbelliferae. Alt hough 
the odor is so offensive to UR, we are told that the 
people of Bokhara use the small plant as a green vege­
table as we do lettuce, and relish it. The root stock. 
which al wo,ys protl'Udes several inches out of the  
ground , is freed from small rootlets and leaves i n  the 
month of June, select ing the plant8 that h ave not yet 
borne flowers, and a slice of it i s  cut  off. The wound 
is then covered loosely with twigs and leaves, to ex· 
clude t.he sunlight, which retards the process ; and it 
is left this way for a few weeks, at which time 11 th ick 
rl'ddish or brownish gummy substance is  found on the 
exposed part. This eXUdation, a hardened suppura ­
tion o f  a vegetable wound, is removed, put into leather 
bags and taken to Hl'rat, the com mercial center of 
A fghanistan. It is  stated, on good authority, that 
hardly any asafl'tida leaves that city in a pure 
state. a red clay being used as an adulterant.. which 
the pharmacists of E urope and Aml'rica h ave to fllte. 
out when making the tincture. From Herat the 
asafetida goes to India, and is thence brought by the 
Parl'ee and. British traders into the markets of the 
world . 

The rose of Kashmir grows in the same ground with 
the Ferula fetic1 a; th ey drink the same dew, feed on 
the same soil, and the same golden sun ripens their 
frui t.s . B ut while  the one fills the air with fragrance 
and enchants the eye, th e ot lll'r, like an evil spirit, 
destroys our rapture, and calls a chilly halt to our en­
chantment. T h us the good and th e  bad live close to­
gether, not only among the plants, b u t  also among 
men ; and this close proximity of contrasts directs 
the differing thoughts of the thinker.-Merck's Report. 

.. . . . . 
A Word to Mall Subscribers. 

At the end of every year a great many subscriptions 
to the various SCIENTIFIC AMERICAN publicati(>ns ex· 
pire. 

The bills for 1896 for the SCIENTIFIC AME RICAN. the 
SCIENTIFIC AMERICAN SUPPLEMENT, and the ARCHI­
TECT'S AND BUILDER'S EDITION of the SCIENTIFIC 
AMERICAN are now being mai led to those whose !<ub­
scri ptions come to an end w ith the year. Responding 
promptly to the invitation to relJew saves removing 
th e  name from our su bscription books, and secures 
without interruption the reception of the paper by the 
S ll bscriber. 

PRICES. 

The Scienti1lc American (weekly), one year . . . . . . . . . . . . . . . . . . .  $3.00 
Supplement of the ScientifiC American (weekly), one year . . . .  5.00 
Architect·s and Builder'S Edition of the Scientific American 

(monthly), one year . . . . .  . .  . . . . .  . .  . .  . .  . . .  . . .  . .  . .  . .  . . . .  . . .  2.50 
Export Edition of the Scientific American (monthly, in Spanish 

and English), one year . . .  . . .  . .  . . .  . . .  . .  . .  . . . .  . .  . . . . .  . .  . . .  . . .  3.00 

COMBINED RATES. 
The 

'
Scientific American and Supplement . . . . . . . . . . . . . . . . . . . .  $7.00 

The Scientific American and Architect's and Builder's Edi-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.00 

The ScientifiC American, Scientific American Supplement, and 

Architect's and Builder's Edition . . . .  . .  . .  . .  . . . . . . .  . . . . . . . .  9.00 

This includes postage, which WE1 pay. Remit by 
postal or express money order or ch eck to order of 
Munn & Company, 361 Hroadway, New York. 
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THE IRON INDUSTRIES OF BIRMINGHAM, ALA. I Company, in Birmingham, an i nterior view of which @'orre9ponilence . 

In a recent issue we p u blished an article on th e Iron we show on our front page, has, by careful manage­
Industry of Birm i n gham, Ala. , in which brief mention ment, been successful in prod ucing pig iron from the 
was made of t h e  u�es to w h ich the prod ucts of the ores of the Birmingham district, showing a percentage Sylva n u" S a w y e r. 

iron furnaces of th at d i stri ct were applied. In con tin- of consi d erably less than 0 '1 per cent of phosphorus To the Editor of th e SCIENTIFIC A:vrERICAN : 

uation of t h e  subj ec t .  we . n ote the ad vancement in and 0 '5 per cent of silicon. Tests of the iron h ave so My attention h as been calle(] to an article  in a recen t 
man u fact ures made aT, that place in the last few far 8atisfied the ch emi sts of such well-kn o wn steel Dll m ber of the SCIENTIFIC AMERICAN concern ing the 
years. prod ucers as t h e  Carnegies, Jones & Laug h l i n ,  Park late Sylvan us Sawyer. 

I t is  n o w  about twenty years since the then little Brothers, and others t hat already-as we are informed No mention is m ade of his connection with h i s  bro-
village of Birmingh am became k n o w n  as the posseS80r -thousands of tons of this pig iron have been ordered thers Joseph and Addison. 
of great wealth in iron and coal. The m ineral and by them from Birm i ngham furnace� The im port- While I would n ot detract from h i s  prom i nence as 
m etallic deposi ts were found to l ie i n  such profusion I ance of these resu lts will be appreciated when the an i uventor, n o accoun t  can properly be gi ven of him 
within her distri ct ,  and in s nch c lose prox i m ity, that cheapness with w hich Southern i r0n can be prod u ced that does not i nclude th elll,  on!' or both of w h om were 
b ut l ittle !'xpense need be i n curred in t heir tran spor . is consid ered. al ways associated with him i n  busi n ess i n  the old 
tation to t h e  furnace for reduction. Our il lustrations show th e ca,ti n g flow o f  the " g-un " days, and were also i n ventors i n  those l ines. 

" d . l ' Addison invented a com bi nation shell  u sed i n  the iate At som e remote period there was evidentl y an n p- Alice " furnace, and a perspecti ve an sechona VIe w 
h eaval of t he earth where n o w  stands the city of of one of the moulds. It will  be seen that the pigs are 
B irmi n gham, with a fract u ring- of the various strata cast in iron moulds i n stead of sand moul d s  as usual. 
of the eart h's crust. T h is u ph eaval an d the subse - One of the main obj 9cts in this method is to prevent 
q uent deposit of soil for m ed the beauti f u l  valley w i th the cruI"ti n g  of the exterior surface of th e pig with 
t h e  elevated ridges on eith pr 8ide ru n n i n g  in a north- extra si l i ca. which would deteriomte t h e  iron in subse­
east and south west d irection. By t h is gmnd proeess quent mel ti ng. 
of nat ure t h e  formerly d ep,ply buried strata of  bitu- • ' . '  • 
m i nous coal and red iron ore werp, rendered aecessi ble. A S u b m e rged F O I·e"t. 

For y ears the ridge u pon t h e  south side of this vall ey Many years ago, eve n  so far bac k t h at the traditions 
has [)pen k n o w n  a� ., Red Mountai n,"  without any of the oldest Si wash extend not thereto, th ere was 
thought of great val u e  being at tached to it. At t h e  som e vast u ph eaval of Mother Ear t h  on the sh ores of 
cl ose of the war, i n  1865, e very g-ift of n at ure was ex- Lake SamallliHh that sent a portion of the Ne wcastle 
allli ned and uti lized, and e nterprisi ng m e n ,  �eeing ev i- hills slidi n g- d o w n  into the lake, with i t s  tall e vergreen 
den ces of such w ealth eroppi ng out of t h e  earth ,  took forest i ntact, and th ere it is to t h i s  d ay. A bout this  
ad vall tag-e of  t h e  op port unity, and, by experiment�, time of the year the waters of t h e  lake are at their  
as('f'rtai n ed the rich ness of the ore. Fu rt h pr d e \"elop- lowest. and t h en the top� of t h e  tallest of t h ese big 
l l Ient sh o wed the mine to b p  pract icall y inexhaustible, submerg'ed t rees are out of the water, but never more 
and accom panied with o verlying beds of coal . t han ten or t welve i n c h es. 

In our ill ustrati o n s  we s h o w  the worl, s in w:I ich Un fortu nately for the  ('uriosity seeker and travel i n g  
t h is ore i �  m a d e  i nto fi n e  merch antable p i g  i ron. pu b l i c  genera l l y  t h e  s u b m erg-ed forest is on t h e  oppo­

war', a com bination fu�e, and other ordnance articles, 
upon which he obtained patents. 

He also in vented the " Sawyer cani�ter, " w h i c h  was 
ad opted by the governm ent, and for wh ich h e was 
award ed $25,000. 

Concerning the rat tan business, A d d i son'� i n vell tion , 
the " tu bular �purred c u tter " for utilizing rattall pi t h , 
patented by h i m  in 1854, revolutionized the rattan i n ­
d ustry of the world. 

They were three remarkable m en, sprung from a 
race of i n genions mechan i cs. 

Granting the h onor d ue h i s  broth ers will not lo wer 
the ra nk of S�" l vall us Sawyer among the i nventors of 
his t ime. 

A llo w me to m ake a eorrection . S y l va n u s  Sawye r  
d ied at h i s  h ome in Fitch burg, Mass. , u ot " Tem pll'­
t on , "  wh ere he h ad long- bean i d entified ; n I� ( )  that he 
was the Ron of John and V.l cy  (Balcom) Saw yer, i n -
stead of . ,  Malcom J." MAlty E .  SAWYER. 

Boston, Mass. , No\'ember 25, 1895. 

The i ro n  of the Bir m i n g h a m  d i strict is  u n excelled for I site si d e  of the lake from the railroad and the �tation i =================== 
t h e  manufact ure of p u d d led bar i ron and for purposes ! of M onohon, and very fe w people ever see the phe- E lectric Powe r i ll New Yo rk {� i ty. 

where it is  essential that its working qua l i ties in I nomenon u nl ess th ey take the time and pains n ecessary The Electri cal Engin eer says that on Jan u a ry 1 ,  1395, 
the fini shect cas t i n gs � h o u ld be characterized by to reaeh it. the Ed ison Eleetric Illum inating Company h act con-
that peculiar soft n ess in turn i ng, boring, fi l ing and Sam Coom bs, the pion eer, is very enth usiastic con- n ected 7, 615 h orse power of elec tric m otors, b u t  at t h e  
drill ing t h at is so pleas i n g  to the art isan and satis- cern ing i t s  beauties an d mystery. H e talks C h inook end of O('tober it h ad no les� than 11, 263 h orse power, 
factory in the final prod u ct. T h e  deman d s  of th ose fl uently, but with all h i s  q uizzing of the red -skin ned an i n c rease of 3, 648 h orse power in the s h pl't peri od of 
w h o  work i n  i ron are varied ; that, which is m ost inhabitant s  h e  has never learned anything that w i ll ten month s ,  T h e  h orse power capacity t h us con neet­
sati�factory to certai n man ufacturers wil l not do for t h row any l ight o n  t h e  history of the forel"t under ed includes, it would seem, a great m a n y  of t h e  fa n 
a di fferent class. Soft iron is useful for many pur- water. T h e  waters of the lake are very d eep, and the 1lI 0tor�, b u t  not all, as it i s  becoming a com m on prac­
pose�, hut th ere are w an y im portant and exten s i ve b l uffs back of t h e  beac h very precipitous, so that the tice for people to plug the small m otors into la m p  
field s  i n  which t h e  soft iron o f  t h e  South has found I only explanation o f  the freak i s  that either b y  an earth- sockets without fuss or n ot ice, and, of course, t h ese do 
no place ; notably in t h e  use of i ron for the llI an u fac- quake or some other means a great blide has been n ot appeal' on the returns. 
1;ure of Bessemer �teel and malleable iron. ' Peculiar started in early times, and it wen t  down as a mass u n ·  T h e  company h as 251 , 487 i n cande�cen t lam ps con­
q ualities are required i n  these two very important til  it found lodg-ment at the bottom of the lake. At nected and 3, 280 arcs. This  would figure out i ll t h e  
fields of iron consum ption, and it has been q uestioned this ti m e  o n e  can see d o w n  i nto t h e  glassy, mi rror-like n eighborhood of 25, 000 horse power, so t h at one-th ird 
if the Birmingham i ron could come into use for these depth s of th e lak e for thirty feet or 1II0re. Near the of the compan y's total conn ected capacity is now rep­
purposes. banks t h e  forest tree!' are i nterlaced at vari ous angles resentpd by motors. This  is a notable showi n g  for 

T h e  only u�e of pig i ro n  prior to t h e  i nvention of and in cvnfusion, but further out in the deep w ater power uses of c urrent. We esti ma ted t h a t  wh erea" i n  
Bessemer, a s i d e  from th at of makin g- casti n gs, w a s  for t h e y  stand straight, erect, and I.imbl�ss and barkl ess, the censu s  year, 1 890, the motors averaged about 1 
t h e m an u facture of w ro u gh t  iron, for w h ich p u rp::>se 100 feet tal l .  They are not petrI fied III the sense of be- horse power each , they m ight n o w  reaeh 5 horse po wer. 
t h e softer grades of pig i ron ,," ere specially adapted, also ing turned to stone, b ut th ey are preserved and appear Mr. Lieb informs us that t h e  m otors average bet ween 
for oth e r  pu rposes in which the presence of such dis·  to h ave st ood there for ages. They are three feet 1 5 and 10 h orse po wer, and that one of the motors i n  
t u rbing elem ents as sulph u r, sili con, a n d  ph osphorus throu gh , some of t h em, a n d  s o  firm i n  texture a s  to be regular service on the mains has a rated ca paci ty of 40 
did not prove inj uriouR. T h e  process discovered t y scarcely affected by a knife bla . e. T h e  great slide ex- horse po wer. It is evident that t h e  stationary motor 
Bessemer of con verting pig iron d ireetly i n to steel tended for Rome distance, and it wou l d  now be a dan- industry m u�t be increasing- at a rapid rate, for t b e�p 
was fo u n d  to depend for su ccess upon the al most g-erous piece of work for a steamer to attem pt passage figures, large as t h ey an', take n o  account of other sta ­
entire absence o f  these d i sturbing elements ; the o \'er t h e  tops of those tall trees. Even now t h e  water tions than the Edison, and d o  n ot incl ude i solated 
value of an iron, for the Bessemer proeess, is ('arefu lly along sh ore is very d eep, and a ten foot pole would si n k plan ts, lIlany of w hich are heavily loaded with m otor 
determ i n e d  by c h e m i sts. The presence of 0 ' 1  per cent perpendicul arly out of sight ten feet from the sh ore d uty in running pumps, elevators, ventilators, etc. 
of phosphorus, or 2 per ('ent of silicon, u n fits it for ! l ine .  
maldng Bessemer steel, alth o u gh it would still be ser- A l l  O \'er this  country are found strata of blue clay, 
viceable for puddling into w rought iron and convert- which in the winter season are very treacherous, and The Preparation of 'Vo o l  for U n d e rclothi n g. 

ing into blistered steel.  given th e least bit of opportunity will  slide a way, car- The meth od of preparation con sists in soaking t li l'  
Until recentl y t h e  irons m a d e  from the red ores of rying everything above with them. T h i s  is  t h e  theory pure, unsul phured, undyed wool in t h e  extract de­

Birming ham contained phosphorus and silicon i n  of the submerged forest of Lake Samami sh. It prob- scrib ed below. 
quantity su fficient to prevent th eir use in the Besse- ably was growing a bove one of these b l ne earth strata, Bark, taken from the stem and roots of th e Daph ne 
ner process, as anal ysis showed the presence of  0 '8 per and heavy rain�, or probably an earthq uake, �et it mezereulIl, a tree growing i n  the n orth ern region s of  

cen t of ph osph oru�. The subj ect of eli m ination : of m oving. The q uantity of eart h  carried down was so Europe, a fter bei ng- d ried in the air  for rather less th an 
ph osphorus from iron had been the study of chem- great that the positions of th e trees on the portion car- a year, i s  C llt up finely and placed i n  40 per cent of 
ists until  1 878, when it  was found that phosph orus ried a way were little affected. It i s hardly to be be- spirits of wine and 60 per cent of water, for g i x  d ays, in 
would n n ite with l ime and float as a !\l ag consisting of lieved t h at the earth sud denl y san k d own at this point the proportion of one part of bark to four par ts of the 
p h o s p hate of  lime. By virtu e  of t h i s  im portant dis- and becam e a portion of th e beauti ful lake. mixture. In this t i m e, the spi rits of w i n e  d mws out of 
('overy it has been possi ble to con vert millions of tons Few such places exist. T h ere is a place in th e famous the bark rp�in,  oil, daphnine, wax, et('. , a n d  a b rown­
of iron into steel. t h i s  being kno w n  as th e " basic " Tum water Canon, n ear Leavenworth, which i� in some ish m ass results. After straining- it off fro m  the ma­
process, a process in w h ich the con verter is  liv ed with respects s i m i l ar. At some early time a portion of t he cerated bark, th e  extract i s  put iuto a copper vessel o f  
magnesite bricks, w ith q ua ntities of free l i me, oxygen great mountain side c a m e  rush ing- d o w n  and buried I sueh a s h a pe and size a s  i s  sni ta ble a n d  con venient, 
being pro vided by the i n t roduction of scrap iron or itself at the bottom of the canon. N o w t!lere is a con- th e n  heated to 35° Rea u m u r, and the wool in a com­
ground lim onite (bro wn ore). This proce�s is used in siderable lake, and in the center stand tall, l imbless pletely loose cond i tion, w t h at t h e  e:xtract may reach 
the .. open h earth " syste lll ,  perfected by Gilchrist trees, different i n  species from those g-rowing along the a nd act on all the fibers, is placpd t h erein, and kept 
and Th omas. canon. for three hours at this tem perat ure, wh ereby it  i s  i lll -

'fhe Birm i n gham iron s, ho wever, were unfitted for At Green Lake, near Georgetown . Col. -a lake which pregnated with the alcoh olized extra ct. A fter this 
th i s purpose, as th e amo u n t  of phosph orus was so i s  10, 000 feet above sea level-is a s u bmerged forest of t ime, the wool i s  taken out of the vessel and d ried on 
great as to necessitate s uch an amount of lime to take pine trees, sOlll e h undred feet tall, but not so numerous wid e meshed h urdles ; it can then be spun an d woven. 
up the phosphorus a s  to be dest r uctive to the acid as i n  Lake Sam amish. This sa m e  theory explain!' The paten tee ('lai lll s t hat, d u ring- weal", the wool 
l ining- of the con verter, an d the amount of silicon was their prese n ce as given above. -Seattle Times. prepared hy this meth od rem ains generally odorles!'l 
too great to ao m it o f  treatment in eith er a basic Bes- _ ' . '  • and possesses au unsurpassable su ppleness and soft-
semer con verter or an open h earth furn ace. 'rhe D I !!iCovery of A rllo n .  I ness, a s  well as a pec u l iar absorptive activity on t h e  

I t  has, therefore, been found that the South ern irons Lord Rayl eigh and Prof. WUl. Ramsay called a t  t h e  h umors a n d  perspiration o f  th e body, which are there­
prod uced in the old way were unfitted for Bessemer or United State� E m bas!'y, in London, recentl y, when fore drawn to th e outside of the text u re, c a m i n g  the 
open h earth processes . Mr. Jawes R. Roosevelt, fi rst secretary, h 'lll d ed to body to keep dry ; that the wool loses its nat u ral 

W hat has proved a fail ure, h o we ver, with ('hemistry them a check for $10, 000, wh ich had been granted by the h arsh n ess and the prepared mat erial d oes not irritate 
as the teacher ha� b een learned-so we are credibly , Sm it h sonian Institution, at Wash ington, as the first the body, and that the sing-Ie fi bers bel'ome ex('eed­
in formed-b y  th e u nion of  chemistry with skillful and j Hodgk ins prize, for their memorand um pn H A rgon , a i n l!'ly elast ic, porous, more capable of absorption and 
correct management of the h eats and of th e burdening new constituency of the atmosphere," embod y i n g  a shrink no m ore, so that the properties beneficial to the 
o f  tne ore over the cok e. I most i mportant discovery in connection with atmo- human body are never lost, even by washing, clean 

The " Alice " furnace of the Tennessee Coal and Iron spheric air. ing and thorough airing of the stuff. 
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THE EARLY HISTORY OF OCEAN pounders. In .June, 1815, her en-

STEAM NAVIGATION. gine was in a condition to be tried 

Although the paddle wheel ante- and on .July 1 she wen t down New 

dates the C hristian era, the earliest York Bay to the Narru ws on her 

recorded attempt to utilize steam first trial trip, and on .July 4 of 

to turn the paddle wheel wa� made the sallle year she made a 53 mile 

by Blasco de Garay, in 1543. Denis passage out on the ocean and back 

Papin experimented on the Fulda in 8 hours and 20 min ute�. The 

at Ca"sel in 1707, and various other war terminating, she was moored 

experiments were tried by .Jona- on the flats abl'east of the navy 

than Hulls, the Count d' Auxiron yard in Brooklyn, where she was 

and the Marquis de .Jouffroy, but used as a receiving ship. O n  .June 

these experiments were of little im- 4, 1829, she blew up, killing and 

portance when com pared with wounding a number of people. 

those of the Americans, Will ialll To America belongs the glory of 

Henry, of C hester Cou nty, Pa. , build ing the pioneer transat lantic 

.James Rumsey, .Joh n  Fitch and "tealllship. This was the steamer 

Robert Fulton. After studying the Savannah. which was built at Cor-

subject of �team navigation abroad, laers Hook on the East River, 

Fulton returned to the United New York City. She was launched 
States in 1806, and with Chancellor August 22, 1818. 

R. Livingston had a boat named She was built by Francis Tickett 
the Clermont built at New York for Dan iel Dodd. Her engines 
by Charles Brown. The hull  was THE SAVANNAH. were made in America. She was 
of wood and was 133 feet long. intended to be used as a sailing 
the breadth of beam was 18 feet, and depth of the I feet wide and 66 feet long, -was provided for it. On I packet between New York and Liverpool, but. was 

hold was 7 feet, and the vessel was of 160 tons burden. one side of the h ull was a copper boiler, 22 feet p u rchased before being finished by William Scarbor­
The ellgines were built in England by Boulton & long, 8 feet deep and 12 feet wide. On the other ough & Company. of Savannah Ga. , and fitted with 
Watt ; the diameter of the cyl inder was 24 inche8, side was the engine, with olle cylinder, 48 inches in  dia- machinery. 
and the piston had a 4 foot stroke. The boiler, meter and 5 feet stroke. The paddle wheel was 16 It is a curious fact· that the paddles were so con­
which was made of copper, was 20 feet long, 8 feet feet i mk]iameter and 14 feet wide, giving a clearance structed as to be folded up and placed on deck in 
wide and 7 feet h i gh, and was ollly adapted for of 6 inches from the sides of t.he channel. It dipped 4 stormy weather ; the wheel was inclosed in canvas 
low pres;:u res. The engine drove paddle  wheels SitU- II feet. Her tonnage was compu ted at 2,4.75 tons-a very supported by an iron frame. She could carry only 
ated amidships ; these wheels were 15 feet in diame- large vessel for that period. Her b ull was designed seventy-five tons of coal and twenty-five cords of 
ter, and there were 8 buckets to each wheel, 4 feet I by Samuel Humphreys, of New York, and cost $144,- wood. Com manded by Captain Moses Rogers and 
long, and t h e  dip was 2 feet. navigated by Stephen Rogers, both natives of New 

The Clermont m a y  be regarded as the world's first London, Conn. ,  the Savannah sailed fro III Savan­

THE WAR STEAMER FULTON THE FIRST. 

successful steamboat. The first trip was made on Au­
gust .7, 1807, from New York to Albany. Her speed 
nearly averaged 5 miles per hour. The next year the 
Clermont was enlarged, and the name of the vessel 
was changed to the North River. 

The first sea voyage ever m ade by a sieam vessel 
was made by the Phomix, a side wheel steamer with 
engines designed by Colonel .Johr::. Stevens, built-in 
1807. The steamer could not ply on the Hudson, as 
Fulton and Livingston h eld the monopoly of the nav­
igation of that river. The I)h(])nix was taken by sea 
around to the Delaware 
River. This was the first 
sea voyage of a steamer, 
and after this time the 
evolution of the steamboat 
was rapid. 

The first war steamer 
wa'! built at New York by 
Robert Fulton. During 
the war of 1812, wben our 
navy was making a glori­
ous record at sea, the sub­
ject of the defense of cities 
and harbors wa" agitated, 
and Fu lton was called 
upon to design a 8teamsbip 
of war, which was called 
the Dernologos, or Fulton 
the First. The hull,  which 
was of wood, was con­
structed by Adam and 
Noah Brown in the East­
ern District of Brooklyn. 
She was launched on Octo­
ber 29, 1814. As launched 
she was considerably mo­
dified (rom the original 
plans. She was 1 56 feet 
long, 20 feet deep and 56 
feet broad. Instead of a 
small wel l for the padd! ' �  
wheel, a long channel, 1J 

T H E  
Stea m llrig N EW-YO RK, 

Riclla1'd Cilurchward .Ma8((:r, 
Will Icav" here 00 1'Izursda y. the 31s .  

ins ! .  at 9 ()'clock, 
FUR NE JY·YOBK, 

and wi l l  cont inuc h\:I' r('gular run �o l�ave 
NORFOLK (verlj other Thursday. 

For Fl'eight or P<lssage apply  lo 
Wm. Rowland 

Oct 22 t8 

A SHIPPING ADVERTISEMENT OF 1822. 

949. The boilers and engines were designed by C. W. 
Copeland. The engine cost $40, 199 and the boi ler $93, -
396. Great difficulty was experienced by the commis­
sioners in getting men to work on her. It was war 
times. Many of the New York shipbuilders were gone 
up the lakes. Material was very difficult to _supply ; 
guns were transported by land from Philadelphia, 
over the " miry roads of New .Jersey," as the commis­
sioners described them. Twenty h eavy cannon were 
th us  brought to New York. As completed she was to 
carry thirty long 32· pounders and t wo Columbiad 100-

THE STEAK BRIG NEW YORK. 

nah, Georgia, on the 25th day of May, 1819, bound­
for St. Petersburg, via Li verpool. She reached the 
latter port on .January 25, having used steam eighteen 
days out  of twenty-six, and thus demonstrated t he 
feas ibil ity of transatlantic steam navigation. The 
machinery was 'tfterward taken out of the Savannah 

THE ROYAL WILLIAM. 

. " ::-= : • . .... - � .  

and she was turned into a sailing packet. For some 
time she ran between New York and Savannah and 
was finally wrecked on the Long Isla.nd coast. For 
interesting details of the first tran"atIantic trip from 
the log book see the SCIENTIFIC AMERICAN SUPPLE­
MENT, No. 636. 

The second ocean steam vessel was the steam brig 
New York, built at the foot of Newcastle Street, Nor­
folk, Va. , in 1821, by Wil liam F. Hunter, sh i p  joiner. 
She was of 281 t.ons burden and 50 horse power. Her 
owners were Geor�e Rowlan d (father of Mr. Thomas 

H. Rowland, t h  r o u g h  
whose cOllrtesy we are in­
debted for the advertise­
ment from the Norfolk 
Beacon of October 28, 

1822, which w€' reproduce), 
C h arles N. S.  Rowland, 
John A l l m and, Captain 
Richad Church ward, and 
William F. Hunter. The 
motion of the mach inery 
was steadied by a large fly­
wheel. The tri p from Nor­
fol k io New York was 
made i n  fifty hOll r�. 

The engravilJ� of the 
steam brig New York was 
made from a ph otograph 
taken from the original oil 
pai n t i ng, which is  the pro­
perty of the  Old Dominion 
Steamship Compa ny,  and 
is now deposited in Sailors' 
Snug Harbor, at Staten 
Island. The sailmakers' 
boy who h elped rig the 
New York is sti l l  living in 
Norfolk, at the ag� of 
ninpty-five, an d  s t a t  e s 
that the rough cut in the 
old ad vertisement was 
wade by local a r t ists  
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diTect from t h e  ship.  
Next to the Savan­
nah and the New 
York comes the Roy­
al William, which it 
is said was the first 
sea-goin!! s t e a  TIl e r 
that ever crosRed the 
ocean, propelled aU 
the way by steam . 
It was bui lt in 1 830-
1831 at Q u e b e c ,  
Canad a. and was of 
1, 6i5 tons burden 
and was i ntended as 
a packet ship be­
tween Que hec and 
Hal i fax . In 1833 she 
was sent to London. 
She arri ved after a 
proslJerous trip of 
twenty-five days; she 
wa s afterward sold 
to the Spanish gov­
ern lllent_  

The following were 
her d i m  e n  8 i  o n s :  
Length of deck, 1 69 
feet ; length of keel, 
159 feet ; extreme 
b r e a d t h ,  47 feet ; 
depth of h old, 19 feet; 
rake of post, 2 feet ; 
rake of stern, 13 feet; 
draught of water, 14 
feet. 

For d etalJed ac­
eount of this vessel 
s e e  SUPPLEMENT, 
No. 801 .  

4 . . ... 
THE ATLANTA EX­

POSITION. 
In our issue of N 0-

vern ber 30 we pre­
sented an interior 
view of the Fine 
Arts buildi ng at the 
Exposition �' ''tlnds. 
We show h erew ith a 
portion of the  ex­
terior, the view be­
ing taken from a THE ATLANTA EXPOSITION-THE FINE ARTS BUILDING. 

THE ATLAN TA EXPOSITION-THE AGRICULTURAL BUILDING. 

393 
point to best bring 
out the details of 
ornam entation. The 
edifice, designed as a 
permanent IS t r u c­
t u r e , stands upon 
the h ighest part of 
the grounds between 
the Government and 
New Y o r k  State 
buildings, and ha s  Ii 
frontage of 245 feet, 
incl uding the t w o  
side wings, o n e  o f  
which shows i n  our 
view as proj ecting 
beyond the m a i n  
building_ The depth 
of mai n structure is 
100 f e e t  a n d  the 
height of the center 
fagade is 50 feet. 
The building is clas­
sical in design, with 
a porti co roof sup­
ported by a single 

row of  Coriut hian 
columlls. A h i ghly 
ornam ented f r i  e z e  
enriches an other­

wise plain but beau­
tifull y  proportioTlf'd 
front, and the broad 
steps are flan ked on 
either side by l i fe­
sized figures of lions 
i n  bronze. 

We also show in  
a n o t h e r view the 
Agricultural build­
ing, as seen from the 
bank a c  r o s  s the 
Clara Meer_ T h i s  
structure is 304 feet 
long, 150 feet wide, 
and is 1 10 feet high. 
T h e  contributions 
f r o  m the various 
States of the South, 
of the soil prod uets 
of farm and plan ta­
tion, is of exceedi n g  
interest. A l l  o f  the 
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various grades of cotton are sho wn, exhibiting their mated. If the thousands of horse power available in 
m erits fo" color, fineness, and length of staple. traction engines that are now id l'l could be successfully 
Sugar and molasses in all forms, from the raw cane to harnessed , it would prove a most powerful auxiliary 
the fini�hed sweets. Fruits and grains are shown in to the farmer, as such engine, fitted with a proper 
great varieties. Specimens of plums and that wonder- track, according to the design of the inventor, should 
ful Southern grape. the Scuppernong, are especial ly be made to plow ; then, by ml;lans of a suitable ma­
tempting. It is worthy to note, also, that the exhibit chine, to seed and harrow, run the self-binder at har­
of wines from the Southern grapes denotes a near-by vest, and, lastly, do the thrash ing. 
source for this great market that may cause trepida­
tion in the distant Californias. 

The arrangement of the exhibits displays artistic as 
well as convenient location for the visitor. To the 
Northern man or woman this building and its interior 
presents great attraction. 

.. . . � . 
THE ELECTRIC RAIL WAY STREET SPRINKLER. 

Mr. L. W. Campbell is the inventor and patentee of 
a new design in rail way street sprinklers. The accom­
panying i llustration shows its appearance 
when in use . It is a combined track and 
street sprinkler, and the "first effort wit h ·  
i n  our knowledge t o  combine the two 
ideas. It is  so constructed that it will, at 
t he plea�u re of the motorman, sprinl{le 
a single or double track alone, omitting 
the sirles, or it will sprinkle one or both 
sides, including the track, if desired. It 
will sprinkh� a street of any reasonable 
width, say a street so narrow as to barely 
allow the car to pass, to a street one 
h u ndred feet wide, without any change 
in the structure of the m achine. The 
Car says th e Rapid Transit Street Sprink­
ler Company, of Waco, Tex. , are the 
makers. 

. .. . .. � 
''' Ily P I'opel l e l' S h a fts H I·eak. 

It is g-etting to be pretty well under­
stood that the freq uent hreaking of pro­
pel ler shafts is  not d ue to th e defecti ve 
material of the shafts themselves so much 

• • 1 • •  
Progress oC the Panama Canal. 

It was announced recently that the French company 
in charge of the work on the Panama Canal is  now 
collecting 2, 000 more men from Jamaica and other West 
Indian islands to add to the 1, 800 now at work, and 
that it is intended eventually to increase tbe force 
to 6, 000 men. The New York Evening Post declared 
that it had received i nformation wbich it considered 
trustworth y that the money to finish the work on the 

THE ELECTRIC RAILWAY STREET SPRINKLER. 

as to the excessi ve strain s  to which they are subjected, present plan has all been furnished, and that nothing 
owing- to the working and straining- of the hul l  of  the can prevent the opening of the ca nal at the appointed 
sh ip in a seaway. The Rail way Engineering and Me- time. except accidents and obstacles not now antici­
chan ic  states that careful  m easllrements taken on a pated. 'l'he managers even expeet that the work wi l l  
steamer in heavy weather showed that the propeller be  completed in s ix  years. Th is is qu ite in  line with 
sh aft was at times sprung out of line 1M inches in a the report made by Sir  Henry Tyler, the late president 
length of 112 feet. Measurements on deck showed the of the Grand Tru nk Railway, who has been visiting 
same amou nt of deflection. 'fhe  ship  was stiffened, Panama. He says that it is propo!'ed to con�truct two 
and the shafting gave no further trouble. large dams, one across the Upper Chagres River and 

• , • • .. one on the Lower Chagres River. T wo lakes will thus 
INGLETON'S IMPROVED TRACTION ENGINE. be formed, the upper one supplying water to the 

Many unsuccessful attempts have been made to de- hig-her portion of the canal, while the lower one will 

sign a practical automatic  track for use on traction be mainly used to furnish water for the navigation of 
enginps, whereby the latter could be made to serve all the lower part. Ten locks will be built, enabling t h e  

the req uirements o f  t h e  farmer, but. apart from their canal to  reach a h eight o f  170 feet above t h e  sea level. 

being- generally too cumbersome, it has freq uently been Sir Henry holds that there is no insuperable difficulty 

found di fficult to turn the engine aroun d or make a in thp completion of the canal in six year�, at a cost of 

curve within a reasonable space. $100, 000,000 by util izing the work alread y done for a 
The il l ustrat ion represents an i m proved t rack-laying- distance of sixteen m i les from Colon and four m i les 

device, which h as been patented by Ed ward Ingleton.  from Pan ama. On the other hand, MI'. Colquhoun, 
of the Ingleton Steam Plow Company, of Pottstown, 

I 
t he correspondent of the London Times, who h as re­

Pa. , for use on tractiou eng-ines. The i l l ustration cen tl y inspectpd t he route, estim ates t h at, even sup­
shows the appliance both in and out of operation. The posing one-third of the work to have been concluded, 
track is  pivoted to the mai n 
Inl p of the engine, and is so 
fitted that it can rise or fall 
without altering its length. 
It is connected by a rod or 
pitman to a crank keyed on 
each end of the steerage roller, 
so that the vertical move­
ments of the track are gov­
erlJed automatically by the 
steeri ng of the engine and 
tbe lateral movement of the 
f;'Ont end of the latter. The 
moment the engine is steered 
from its �traight course the 
cranks on the steering rol ler 
come off thp dead center, and 
allow the back end of the 
track to rise in the same pro­
portion as the front, or steer­
i ng axle, has turned. This  
brings the center of  the 
weight back under the main 
axle, and the engine can 
swivel around in as short a 
space, and without strain-
ing the track, as i f  the track were not there. The 
appliance is designed to g-reatly increase the use­
fulness of the traction eng-ine, from w hich it can be 
detached in a few minute;., as d esi red. The steering 
and adjusting of the track is  done by Ing-l eton's steam 
steerage, not shown in the engra ving. When not re­
q uired in use, the  cranks on the stpering roller are re­
versed and the track is then h eld dear of the road. 

The im portance of being- able to use a steam engine 
in all the laborious work of the farm. and thereby re­
duce the number of horses and men r�qui red in c

'
ulti ­

vation, with the attendant cost of feeding through 
many months when in idleness, cannot be overesti-

INGLE TON'S IMPROVED TRACTION ENGINE. 

it will  cost more than $200. 000, 000 to complete the en­
t ire undertaking . He declares that the Chag-res River 
and the C ll lebra cut of tbe prpsent Panama Canal 
plans are i n surmoun table obstacles. -The Outlook. 

. . . .. . 

PATENTED artificial skin is now prod uced in Ger­
man �'. It is mad p by removing the outer and inner 
m u cous m em b rane� of  the i ntestines of animals and 
partly digesting them in a pepsin solution. The fibers 
are then treated with tannin and g-all ic acid, the re­
sult being- a tisslle which can be applied to wonnds 
like a Flahral skin, and is entirely absorbed in the 
process of bealill�. 

[DECEMBER 2 1 ,  1 895. 
All IlDproved Motor Cor Sewing Machine •• 

Sewing machines adapted for useful general work are 
invariably driven by a treadle to wh ich either one or 
both of the feet may be applied. The ordinary tread Ie 
answers well for the stitching of exceptionally stout 
materials and for the purposes of various mach ines 
driven with the foot by men such as turners or print­
ers, but for average sewing machine work it h as the 
draw back of req uiring more effort than is necessary . 
This extra fatigue is a serious consideration in t h e  ca�e 
of females employed all day long at the machine, bllt 
an ingenious mod i fication of the ordinary treadle h as 
now been introduced by which th e labor of the worker 
will be greatly economized without any sacrifice of 
efficiency. As is well known, the ordinary treadle is 
horizontal when at rest and has to be forcibly depress­
ed by the foot in order to turn a flywheel by means of 
a crank. In the new system the flywheel and crank are 

retained, but the horizontal treadle is re ­
placed by a vertical one which is hinged 
to the under side of the table on which 
the machine rests, and hangs down al­
most to the floor, where it ends in a h ori ­
zontal platform for the foot. The worker's 
foot is not, moved up and down to drive 

the machine by presfling the treadlP, h u t  

prod uces t h e  same effect w i t h  less labor 

by a gentle swinging of thE- foot back­
ward and forward . The muscles ch iefly  
employed are the  flexors and exten �ors 
of the knee joi nt, and the weight of the 

foot and leg is ,  of course, su pported by 
the platform on which the foot rests. 

An im portant advantage is that the ('on ­

tinual lllovement of the thig-h, inevitable 

under the present system, is 1'0 dimin­
ished as to be h ardly perceptible. The 
, .  Hygienic Motor " is the appropriate 

name of the new invention ; its  principle 

is sound and the details are extremely 
sim ple. The ordinary treadle is em­

ployed to most advantage when the flywheel is 

comparatively heavy and the operative standI' at the 

machinp ; but for seamstresses who sit all day long at 

the machine the to-and-fro movement of the foot is less 

exhausting t h an the alternate upward and downward 

movement which has hitherto been requ i red. Th e  

n e w  system can b e  readily adapted to any o f  t h e  exist­

ing kinds of sewing machine. 
• ' . I • 

The Absol.&e DlmeJialoDIl of Stellar Sy .. teID8 • 
In a recent number of the Astronomiscbe Nach ricbten 

(No, 3314) Dr. T. J. J. See has a very important paper 
on the " theory of the determination, by means of a 
single spectroscopic observation, of the absolute di­
mensions, masses and parallaxes of stellar systems 
wh ose orbits are known from micrometrical measure­

ment ; with a rigorous method for testing the uni­

verE'aJ ity of the law of gravitation."  The ordinary 

determination of the orbit of a double star furnish es 

us no idea fiS to its distance from us, and h ence no 
measure of  the absolute dimensions or  masses of  the  
system. The measures of the parallax upon which we 

depend for our estimates of  distance are extremely dif-
ficult and the resu lts arp i n  
most cases unsatis fal�tory. 
The measures are taken from 

neigh boring faint  stars, which 
are assumed to be so much 
more distant that their annu­
al displacement wil l  be im­
perceptible. This  assum ption 
is not always safe and the re­
sulting parallaxes can only be 
regarrled as relative. 

Dr. See shows how, by a 
very simple and elegant m eth­
od, we may determine the ab­
solute dimensions of the or­
bits of brigh t rapidly revolv­
ing binary stars, by single 
spectroscopic measures of 
the motions in the line of 
sight of the com ponent stars. 
From the dimensions and 
other known data of the or­
bits, the act ual masses of the 
stars and their distances 
from us can be easily calcu­
lated. But the mm:t im por-

tant result of this method is the llIeans it furnishes of 

testing- the q uestion w h ether the Newtonian law of 

gravitation applies to stel lar systellJs as well as to the 

solar system. Dr.  See shows how we may calc u late the 

motion in the line of sight in all parts of th e binary 

orbit. These calculations are based upon the law of 

gravitation anrl a sing-Ie spectroscopic measure. If such 

measures be continued upon a nnmber of pairs, while 

th8 �t<trs complete their revolutions and the comp utpd 

and observed motions in the line of sight agree 

th rou ghout, within reasonable limits of error, it will 

constitute a stron g proof of tbe universal it y  of the 

Newtonian law. -H. C. W. , Popular Astronomy. 
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THE ECLIPSE OF THE MOON, SEPTEMBER 3, 1896. 

BY WILLIAM R. BROOKS, M.A., F.R.A.8. 
The accompanying photographs of the lunar eclipse 

of September 3, 1895. were taken at this observatory 
with the equatol'ial telescope of ten inches aperture 
with photographic corrector. The pictures are direct 
enlargements in the telescope, the diameter of the 
image of the moon in  the principal focus of the tele­
scope being one inch. 

Fig. 1 shows the moon before totality, and Fig. 2 as 
it  is passing out of the shadow after totality. 

The n ight was very clear, and all the phenomena 
conn ected with the ecl i ps e  were the most beautiful 
ever witnessed by the writer. 

Smith Observatory, Geneva, N. Y. , Nov. 20, 1895, 
. . . ' . 

TlIE TOTAL LUNAR ECLIPSE : ITS ASTRONOMICAL 
VALUE. 

Celestial phenomena h ave ever excit�d in the un· 
lettered mind a wonoering interest ; an interest which 
in  the early ages was seasoned with a large anmixture 
of superstitious dread. Eclipses of the sun and moon, 
more often than not, were interpreted as prophetic of 
approaching disaster and brought m uch unrest to the 
minds of men. 

Science has changed all that ; and tbese periodic 
phenomena are now eagerly anticipated, and closely 
observed, for the  astronomical data which they af­
ford. Formerly t h e  chief use to which the total 
lunar eclipse was put hy the astronomer was the de­
termination of longitude. 

'.rhe moment of total eclipse is the same tor every 

BEFORE TOTALITY. 

J ,itutifi, �mtti'Ju. 395 
mosphere is much longer than when they fall nor- dark ridge was built up about eq uidist,ant all along 
mally to the earth, as they do d uri ng the  day time. the electrode, and became more definit.e till t h e  band 
After being reflected from the moon they again pass widened out on either side. and concentrated at a 
through the earth's atmosphere before they strike the point immediately opposite the cathode. Very pe­
spectroscope. In this way the earth's spectroscopic cul iar movements could be made to take place in this 
lines are obtained of greater distinctness than is pOBsi- band by making and breaking t he circuit rapidly. 
cle in ordinary observations. Photographs showing these changes are gi ven by the 

'.rhe total eclipse has been used to determine the author. A drop of litmus used to stain the milk 
amount of heat thrown out by the moon . D uring showed that an acid and an alkali were formed at the 
�clipse, for obvious reasons, the moon cannot give off anode and cathode respectively. evidently accou nt­
reflected heat. Any heat that we then receive must ing for the deposition of caseine at the former. Tbe 
be h eat that bas been absorbed from the sun, and i s  action would appear to be similar to that wbich takes 
now being radiated. Tbe observations show that as place when milk is  exposed to air for some d ays ; lactic 
the light fails so does the heat ; which proves tbat acid is  formed, wbich throws down the easeine.  By 
lunar heat is reflected, not radiated. electrol ysis, however, the action can be started and 

Many historical dates have been accurately fixed by stopped as desired , so that any portion or all of the 
means of calculations based upon the lunar ecli We. ca�ejne can be removed from the m ilk. 
" The first olvm piad, the beginning of the Christian Next a small vessel was d ivided into three corn part­
era, and the death of Augustus are some of th e events ments by mpan� of two porous partitions, and the 
wbose dates have been settled by the occurrence of effects recently described by M.  Andreoli were tried. 
lunar eclipses." About 10 cub. cm. of milk were poured into the center 

The value of the lunar eclipse is discussed in fuller di vision. while the anode and cathode compartments 
detail in the November issue of Popular Astronomy by contai ned a solution of sodium chloride. On the pas­
Caroline E. Furnes�, of Vassar College Observatory. sage of the current a deposit was formed in the center 
The paper clo�es with an interesting descri ption of the com partment on the side  of t h e  partit ion separating it 
methods of observation adopted by the students of from the anode. When all three com partments con-

this college d uring the ecli pse of September last. tained mi lk ,  t h e  deposit occurred on the sides of both 
• ' . '  • part itions furthest from the anode .  Under these cir-

The Electrol y.l. oC M i l k .  cUl II stan('es it seems that an action takes place in  the 
In a somewhat lengthy paper by Mr. C. E. S. Phillips, I mil k in t.he  center com partment. No deposit took 

the author, after referring to some of the te�ts adopted place upon metall ic plates immersed in the mi lk in 
for a�certaining the purity of milk, proceeds to de- either case. Some experiments upon the preservation 

AFTER TOTALITY. 

ECLIPSE OF THE MOON, SEPTEMBER 3 ,  1895.-PHOTOGRAPHED BY WILLIAM R. BROOKS. 

station on that half of the globe which faces the moon ; scribe experiments undertaken to discover whether of milk by means of this �lectrical withdrawal of a por­

and the observation of thi:;  time of total ity enables us electroly sis would offer a more expeditious and relia- tion of i ts caseine were made. but with no success so 

to calculate the difference of longitude bet ween any ble method than those in use. On electrol yzing a sam- far. Mr. Swin burne mentions, however, that milk can 

t wo points of observation. Such com putations however pIe of milk bet ween platinum electrodes, the anode be sterilized electrol ytical ly. 

lack exactnes�. owing to the fact that it is d iffic ult to became coated with a white, s pongy-looking material In conclusion, the author states that platinum is th e 

determine tbe precise moment of totality. The vary- which Increased until so thick upon the plate that it most. suitable material to use for electrod es in the elec­

ing density of the earth's atmosphel'e causes a varying ultimately became disengaged and floated to the sur- trolysis of milk, as the lactic acid formed attacks most 

intensity ill t b e  sun's rays that pass through it. There face of the milk;  it  was obser\'ed on making experi- other metals. Alu minum can, however, be used i n  

is consequently n o  sh arp, clearly defined edge t o  t h e  ments i n  this way that the white deposi t  consisted certain cases for t h e  positive electrode, but it  is eventu­

umbra or shadow, and it is difficult to tell exactly principally of a mixture of caseine and fal, that the ally dissol ved , and couseq u ently of l ittle use for quan-

when the edge of tb e moon has passed into it. milk gave off a characteristic odor d u ring the elec- I titati ve work.-The Electrician. 

The most im portant observation is that of the oc- trolysis, and it was found to be slightly alkaline after • ' .  • 

cultation of the stars. or their pa"sa�tl behind tbe the operation. Field EXl,erl rnents U'Ub Potatoes 

moon. At ordinary times the brilliancy of the moon is  The liberated caseine floating upon the milk seemed made by the N"w Jersey Agricultural Oollege are, 

such that only the brightest stars can be seen as {hey to show that, owing to alkalinity of the sol ution, it h ad briefly, as follows : The results of recent field experi­

approach it. During eclipse, and owi ng to the fact I become insoluble ; it was, however, eviden tly due to ments with Irish and sweet potatoes are at least E u g ·  

that t h e  moon h a s  no atmosphere, stars o f  very fa�nt 'I t h e  l!fti�g power of t h e  g�s bubbles �1inging t o  i�. By gestive. Manure increases
. 
th

.
e �cab and sOil

.
rot. Lime 

power can be observed up to the moment at whIch contmumg the electrolYSIS further It was pOSSI ble to increases the scab, but dllllllllshes the soli rot and 

they pass hehind the planet. In determining the extract practically all the solids from the milk used tends to make sweet potatoes round. Kainit diminishes 

place of t,he moon by this method the occultation of I (30 cub. cm.), leaving a transparent solution behind ; the scab, but increases the soil rot. Sulphate of cop­
certain stars is observed simultaneously at di fferent at the same time no appreciable deposit of any kind per diminishes both scab and soil rot. Corrosive sub­
observatories, widel y !>eparated. took place at tbe negath'e electrode. Tests made with l imate diminishes greatly the scab and soil rot. SuI· 
. This  siderial occultation, which, for the reasons litmufl paper d uring electrolysis showed that the action phur is. all things considered, the best remed y for 

above given, is very exact, is used for calculations of was extremely local ; it was, however, noticed that the the scab a.nd soil rot that the experiments suggest. 

longitude, aud to establish  t he diameter of the moon, froth on the  negative electrode prod uced by a too For the Irish potatoes. it is suggested that the 
its  distance from the earth ,  and its right ascension and rapid electrolysi�  was strongly alkaline flowers of sul phur, costing t,wo or three cents a pou ud. 
declination. The formation of caseine on the positive electrod e be used with the freshly cut seed in the hopper of th e 

A total ecli pse affords a special opportunity of mak- was then studied in a m i niat u re cell u nder the micro- planting machine. 
ing a spect.roscopic examinat ion of the earth's atmo- scope. On making the circuit ,  hubbies of I!'as appeared For sweet potatoes the sulphur '1Jjght be mixed with 
sphere. The sun's rays, d uring ecli pse, pass th rough upon each electrode, more of course at t.he negative fi ve times its bulk of fine earth, .mel a spoonful of 
the atmospheric en velope obliq uely on their way to one, but at the anode a yellowish deposit grew and the mixture placed in the hill just before betting out 
the moon. Their course at this time through the at- spread uniformly out toward the opposite electrode, a the plant. 
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RECENTLY PATENTED INVENTIONS. 

Raihvay Applia ncel!l. 

C A R  F E N D E R. - Th eodorE' Cocheu, 
Brooklyn, N. Y. T h e  platform o f  thi� fender, covered 
with WIre netting, is pivotally held in brackets under the 
forward end of the car, the fender extending forward 
horizontally at a Rlight distance above the track. At the 
front end of the femier, and extending somewhat beyond 
It, is a guard rail, with rearwardly extending side rods, 
which are adapted to be pushed inward by an object 
C' Illing in contact with the gnard rall, and a catch is 
t,lllS released by which the fender is dropped down npon 
the track, the lower side of the fender having shoes 
adapted to ride npon the rails. The fender may also be 
dropped to its lowermost position by the motorman or 
gripman pressing upon a foot lever. 

CAR COUPLIN G. -Jallles D. McDonald, 
Port Morien, Canada. This is a coupling adapted to 
couple with another one like itself or with the old fash· 
ioned link and pin coupling, holding the link in a man· 
ner to guide it accurately into an opposing coupling, and 
the link being automatically faRtened. �pring buffers 
are arranged to take up part of the shock and prevent a 
link from being badly bent, and the device automatically 
sounds a gong or alarm when a coupling is made or the 
cars are uncoupled. 

CATTLE GUARD. - Harvey M. Jack, 
Palestine, Texas. This improvement compri8es sections 
of metallic frames and plates secured between the rails 
and along each side of the track, to guard a gap in the 
fence and keep cattle off the track, the plates having 
pricking points designed to prick the legs of the stock at 
or above the top of the hoof. Adjacent to the points or 
prongs are inclined surfaces on which the feet of stork 
will slide to bring the prongs in contact with their 
legs. 

Electrical. 

MEASURING INSTRUMENT. - Herschel 
C. Parker, Brooklyn, N. Y. To accurately indicate the 
volts and amperes of an electric current thIS inventor 
provides a coil of wire pivotally mounted between the 
poles of a permancnt ma,,"llet, and adapted to move an 
index moving over a scale gradnated to indicate eitber 
volts or amperes, or both. The coil is adapted to be 
placed in circuit with a resistance, to ascertain the volt­
age of a current, and to ascertain the amperage it is in· 
cluded in a shunt or branch circuit from the main cir· 
cuit, the resistance being then cut out of circuit with the 
coil. 

T I M E  A L A R M A TTACHMENT. -Max 
Wolff, New York City. Combined with the alarm post of 
a clock or similar mechanism, according to this improve­
ment, is an electrical circuit including a generator and an 
alarm, and having fleXIble terminals connected with the 
post and normally out of contact with each other. The 
terminals are twisted by. the turning of the alarm post, the 
terminals being thue crossed and brought into contact with 
( ::ell other to close the circnit. 

IlIecb anical. 

F RICTION GEAR. -Ch arles and Harry 
llnrgon, Malin Bridge, England. 'l�hiB is an improve­
ment for transmitting motion�from a line of shafting to 
flexible or jointed shafts by which shearing or clipping 
machines are driven. A peripheral friction gear is em· 
played. the driven pinion being on a counter shaft parallel 
to the main shaft, the driving pnlley and pinion being also 
parallel to the main shaft, and of sufficient breadth 
to permit lateral deviation of the driving pulley. The 
first member of the flexibly .jointed transmission shaft 
is conpled to the pinion shaft by a universal toothed coup­
ling which allows one shaft to assume any angle relative 
to the other throngh a range of 180". 

MiscelJaneoul!I. 

TIRE INFLAToR. -Donald McKenzie, 
London, Canada. This is a device for automatically inflat­
ing the pneumatic tires of bicycles and velocipedes, and 
comprises an air pump of novel character arranged upon 
the inner part of the wheel rim, and having a pivoted arm 
with snitable tread projecting ontwardly from the tread 
of the tire, to come in contact with the gronnd at each 
revolution of the wheel, and thns antomatically keep 
the tire fully inflated, 3 safety valve preventing too high 
pressure. 

V E H I C L E  STARTING MECHA NISM.­
Auguste M. G. de la Rochefontenilles, Paris, France. 
According to this improvement clutch boxes loosely 
mounted to turn on the rear axle and emhracing the 
wheel hubs with spring-actuated clutch dogs are flexibly 
connected with one arm of an elbow lever whose other arm 
is connected with the dranght mechanism, the alTange· 
ment relieving the horses of the sudden strain necessary to 
put the vehicle in motion, and the starting mechanism 
ceasing to act when the wheels have acquired the velocity 
they would have with the dranght applied directly to the 
axles. 

ELEVATOR AND DUMPING DEVIC E. ­
Ferris J. Nowlin, Guilford, Ind. To elevate Ii loaded 
vehicle and dump the contents into a car or as required, 
this inventor has devised a portable device readily ope· 
rated by horse power, the vehicle being returned by 
gravity to receive another load. The improvement com· 
prises a sill frame and an upright frame with inclines, in 
combination with a two·part sectional hinged traveling 
frame operated by link bars and rope and pulley can. 
nections. The whole apparatus may he loaded on wagons 
for transportation or compactly stored. 

SAFETY CATCH FOR EI,EVATORS. -John 

BOOK BOARDING ApPARATUS. - John 
Ring, Washington, D. C. This invention provides a 8im· 
pIe mechanism for book binders' use by which to accu. 
rately bind and stop the boards and books in proper re­
lation in piling. It comprises a base frame with front and 
rear gnideways, a carrier in the front guideway havmg 
an adju.table end stop, there being underlying snpports 
adjustable on the front gnideway and having extensible 
sections, while side stops movable in the rear guideway 
have adjustabie stop portions, with other novel features. 
It is deSigned that with this Improvement an inexpe­
rienced person shall do more and better work than a 
skilled workman in the old way, the machine automati­
cally gaging the books and board� as the piling proceeds. 

PROTECTING METALLIC SURFACES .­
Marion D. Fleming, Butte, Montana. For the protec­
tion more especially of pipes from corrosion by mineral 
waters or air contaminated with corrosive impurities, ac­
cording to this invention, the metal is freed from grease, 
and two coats applied of a composition containing pow­
dered silica. powdered litharge, powdered asbestos, pow· 
dered plumbago, liquid shellac and alcohol in propor� 
tions specified. 

EYEGL ASSES OR SPECTACLES. -Al bert 
E .  Butterfield, Portland, Oregon. By means of this im' 
provement a full sized lens may be used in spectacles or 
eyeglasses for distant vision, while other lenses are so at­
tached to the distance lenses that they may be brought 
over them, rendering the same glas8es fitted for near 
work. When the glasRes are to be nsed for distant vis· 
ion the auxiliary glasses may be carried entirely out of 
the way, the adjustments being effected without the ne· 
cessity of removing the glasses or spectacles from the 
nose of the wearer. 

WINDOW FASTENER. - E win� Eachf's 
and Robert M. Kerr, Konisville, Ky. A rotatable bolt is, 
according to this improvement, mounted in the meeting 
rail of the lower sash, the bolt having a crank arm on its 
inner end and a handle on its outer end, and a slotted 
plate is secured over a recess in the meeting rail of the 
upper sash, the slot extending downward frllm the npper 
edge of the plate and having an upwardly curved lower 
end. The fastening is simple and inexpensive, may be 
qnickly applied and does not detract frcm the appear· 
ance of the sashes. 

AXLE LUBRICATOR. - Jesse D. Lyon, 
Higginsport, Ohio. This invention provides a simple 
and durable device for Inbricating the axle from a reser· 
voir held on the hub, the reservoir being formed at the 
end of the hub by the hub band and a cap. The oil is 
fed to the spindle by capillary attraction, aided by the 
motion of the bearing surfaces and by centrifugal action, 
-:lue to the rotary motion of the boxing. 

BEDSTEAD IRON. - Edwin F. T illey, 
New York City. For rigidly attaching tubular or other 
iron bedposts to the side rails this bedstead iron is made 
in two sections, one having a rib on its outer face and 
adapted to be secnred to the side rail of thc bedstead, 
while the other section has a groove receiving the rib of 
the first section and a second groove receiving the post, 
the two sections being bolted together. 

C OVER FOR COOKING VESSELS. -Wil­
liam C. Mapledornrn, Fort William, Ontario, Canada. 
This cover has an angnlar pivoted handle, the low er or 
horizontal member of the handle engaging the caver when 
its other member is in an approximately vertical position. 
The improved cover is desigued to remove the danger of 
burning or scalding when handling a heated pot or pan to 
pour ont hot or boiling contents. 

NON-REFILLING BOTTLE. - John N. 
Adams and Wilton F. Jenkins, Richmond, Va. This 
bottle has antomatic shifting valve or stopper devices 
which, when the bottle is held with its neck nppermost, 
will close off the ontlet, and when the bottle is tilted will 
shift to allow the contents to freely flow ant. The neck of 
the bottle has a contracted valve seat in which is held a 
gravity valve and keeper, together with a supplemental 
keeper consisting of a spring ring member and a central 
flexible portion. This valve device can be added to the 
bottle without materially increasing the cost of its mann· 
facture. 

Designs. 

C OAL SCUTTLE. -.foh n W. Feeny and 
Roe Reilly, Elmira, N. Y. This scnttle has a flat black 
rising above the hody of the scuttle, the projecting npper 
end fluring. 

CUFF H OLDER. -LOUis P. KIE'iderer, 
Henderson, Ky. 'rhis device has a wavy shank portion, 
at each end of which is a laterally projecting pin. 

CHUCK FOR HAT BLOCKS. -Ferdi nand 
Herbin, Amesbury, Mass. This chuck has thickened 
side portions with beveled inner sides, there being open· 
ings in the depressed central part of the plate and oppo· 
site peripheral recesses in the thickened side portions. 

NOTE. ·-Copies of any of the above patents will be 
fnrni.hed by Munn & Co., for 25 cents each. Please 
send name of tne patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 
ENGINEERING CONTRACTS A ND SPECIFI · 

CATIONS. Including a Brief Synopsis 
of the Law of Contra cts aud I l lus­
trath'e EX'lIn ples of the General and 
Tech n ical Clauses of Vario ll s Ki nds 
of Engineering S pecification�.  By 
J. B . Joh nson, C. E. New York : En­
�in eering News Puhlish ing Oom pany. 
1895. Pp. 41 7 .  8 vo. Price $4. 

S. Chase, Lansing, Kansas. T o  securely hold the cage o f  Since custom has laid o n  engineers and architect;> the 
freight or passenger elevators in case of accident to the duty of writing specifications anti. contracts, it is weB 
hoisting device this inventor provides a simple arrallge- for them to know something of the legal ground they are 
ment of a cam adapted to engage with its cam surface , forced to traverse. The leading American engineering 
the guide posts for the cage, the cam being on a shaft ' schools have long needed a text book on the subject of 
turning on the cage, while a spring-pressed arm on the the Jaw of contracts and engineering specifications. In 
shaft is connected with the hoi.t;ng cable. Should the ; the absence of any snch text, th,s department of engincer. 
cable break or become sJacLktbe cams would he instantly ing practice has received scant and meager treatment at 
thrown in contact with the !;<t1de post to lock the cage the hands of these schools. This work has been written 
so that it could not descend. : primarily to serve the purpose of a text book. The author 

is professor of civil engineering at Washington Uni· 
versity, St. Lonis, Mo.� and has imparted instruction on 
the subject of the book for many years. The value of 
this work, with its wealth of technical clauses and forms, 
will be apparent to all engineers and architects. 

STENOTYPY, OR SHORTHAND BY THE 
TYPEWRITER. By the Rev. D. A. 
Quin n. ProvidelJce : The American 
Hook Exchange. 1895. Pp. 55. 8vo. 
Price $ 1 . 50 .  

This work gives the details o f  a system the principles I of which can be learned in a few hours, and words may 
be written with a speed equivalent to two and one-half 
times that of the ordinary typewriter. In this system a 

typewriter is used. It is based on phonetics, bnt instead 
of arbitrary letter or word signs, the letters of the Roman 
alpbabet, with figures and stops, are utilized. By a judi· 
cious collocation of capitals and letters, as also flgnres 
and stops, a complete system of shorthand has been de· 
vised. 

THE CENTURY 
ber. 1895. 
Com pan y. 
Price $3 . 

MAGA ZINE. May, Octo­
Npw York : The Century 

Gilt cloth. Pp. 960. 

Such a rich. beautiful, highly instructive and exceed­
ingly interesting volume as six months' bound numbers of 
the Century Magazine make can hardly be realized by 
those who do not see it in this form, but simply read 
the separate numbers as they appear from month to 
month. The bound volumes are also worth a place on 
the drawing room table for a few weeks,. before being 
placed on the library shelves, and all good libraries 
should have these volumes. The most important serial 
is Professor Sloane's Life of Bonaparte, begun in 
November, 18M, a work which ha. thns far given large 
promise of being the most complete and best balanced 
of aB the accounts thus far put forth of the life and char· 
acter of the great Corsican. 

SPECIAL C ONSULAR REPORTS. High -
ways of commerce. The o(�ean l im's, 
rail ways, canals and other trade 
rou tes of foreign co u n t ries. Wa�h­
in�ton : Is!<ued fro ! ! .  the Bureau of 
Stati�t ic8, Department of State, 1895. 
Pp. 763. tlvo, maps . 

RECEIVED. 

PHYSICAL, INTELLECTUAL, AND MORAL ADVANTAGES 
OF CHASTITY. By Dr. M. L. Holbrook. New York : 
M. L. Holbrook & Co. pp. 120. Price $1. 

SCIENTIFIC AMERICAN 
B U I L D I N G E D I T I O N . 

D E C E llI B E R ,  1 8 9 '; . -( N o .  122. ) 

TABLE OF CONTENTS. 
1 .  Elegant plate in colors showing a residence in the 

Colonial style recently erected at East Orange, N. 
J., at a cost complete of $1 1 ,000. Tltree perspec­
tive elevations and floor plans. also an interior 
view. An excellent desigr. well treated. S. W. 
Whittemore, architect, East Orange, N. J. 

2. A Colonial house at Madison, N. J. Perspective ele· 
vation and floor plan.. Cost complete $5,500. 
Architects, Messrs. Child & De. Gall, New York 
City. 

3. A Colonial dwelling at Montclair, N. J. Two per· 
spective elevations and floor plans. Architect, 
W. E. Bloodgood, New York City. A unique de­
sign. 

4. Two perspective elevations and floor plans of a honse 
recently erected at Brick Church, N. J., at a cost 
of $2,700 complete . .  A pleasing design. Architect, 
Mr. F. R. Hassman, Orange, N. J. 

5. View of the new City Hall, Philadelphia, which has 
been erected at a cost of over $20,000,000. The 
building is of white marble and covers four and a 
half acres. Is absolutely fireproof. 'rhe height of 
this building is 547 feet 3l1\ inches, being, with two 
exceptions, the highest building on the earth. 'l'he 
exceptions being the Washington Monument and 
the Eiffel Tower. The next highest bui'ding on 
earth is the Vologne Cathedral, which is 510 feet. 

6. View of the facade of the magnificent new Boston 
Public Library, Boston. Architects, Messrs. 
McKim, Mead & White. New York City. 

7. Residence at Bensonhurst-by·the-Sea, L. 1. Two per· 
spective elevations and floor plans. Cost complete, 
$8,500. Architect, S. S. Covert, New York City. 

8. Perspective elevations and floor plans of a cottage at 
Oakwood, S. 1 . ,  recently erected at a cost of $2,800 
complete. An attractive design. 

9. Miscellaneous Contents : 'l'esting house pipes and 
drains.-A combination bathtub and washstand, 
ilIustrated.-The permanence of modern dwellings 
and public works.-An improved steam and hot 
water heater, ilIustrated.-Moving a large factory. 
-How to fix paper on drawing boards.-A quick 
water heater, illustrated.-Improved toilet room 
fixtures, illustrated.-A single track parlor door 
hanger, illustrated.-An improved furnace grate, 
ilIustrated.-Cements in mason work.-An im­
proved furnace, illustrated.-A regenerative gas 
heater, i1l1!strated.-Improved woodworking rna· 
chinery, illustrated. 

The Scientific American Building Edition is issued 
monthly. $2.50 a year. Single copies, 25 cents. Thirty­
two large quarto pages, forming a large and splendid 
MAGAZINE OF ARcHlTEcTrRE. richly adorned with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modern Architectural Construc· 
tion and allied subjects. 

rrhe Pullness. Richness, Cheapness, and Convenience 
of this work have won for it the LARGE"T CIRCULATION 
of any Architectural Publication in the world. Sold by 
all newsdealers. MUNN & CO., PUBLISHERS, 

361 Broadway, New York. 
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Th.t charge for Insertion und.tr this head is One Dollar a line 

Jor eacn imertion : abour eigil.r, WO'Tds ro a line. Aat'er_ 

tisem.en.u must be received at publicarion office as tan1l aM 

Thursdall morning to appear in the followino week�8 issue. 

Marine Iron Works. Chicago. Catalogue free. 

For pnmping engines. J. S. Mundy. Newark,  N. J .  
. •  C. S." metal polish. IndTanapolis. Samples free. 

Presses & Dies. Ferracut.p Mach. Co., Bridgeton. N. J.  
Dynamo castings. Th e E. M. W ks  .. Ronceverte. W. V a. 

Handle & Spoke Mch y. Ober Latbe Co.,Chagrin Falls.O. 

Screw machines, millinJ! macmnes. and drill presses. 
'(lIH ? Garvin Mach . C;o • •  Laie-ht and Cana] Sts .• New York. 

Emerson, Smith & Co., Ltd., Beaver Falls, Pa .. wi1l  

send Sawyer's Hand Book on Circulars and Band Saws 

free to any address. 
For the original Bogardus Universal Eccentric Mill, 

Foot and Power Presses, Drills. Shears, etc., address 
J . B. & G. F. Simpson, 26 to 311 Rodney St., Brooklyn. N. Y. 

'fh e  best book for eJectTlClaDS and beginners in elec­

tt'lcity is " F.xperimental Science;' by (jeo. M. Hopkins. 
By mail. f4 ; !Junn & 1:0 .. puhHsherE, 361 Broadway. N. Y. 

Wanted-A competent draul!"htsman who has had ex­
perience on smaH machi ne work. Address. fltating ex­
perience and salary expected, A. R. :S., box 'nS, New 

York. 
iT:send for new and complete cataloJrue of Scientific 

and otb er Books for sale by Munn & Co .. 361 Broadway, 

�ew York. Free on applipstion. 

HINTS TO CORRESPONDENTS. 
Naln e s  a l l d  A d d " e8" must accompany all letters, 

or no attention will be paid thereto. This is for our 
information and not for publication. 

R e f" r e  Ilce" to former articles or answers should 
give date of paper and page or number of question. 

I II q II i I'i e" not answered In reasonable time should 
be repeated ; correspondents will bear in mind that 
Borne answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

B u y e rs wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Spec i a l  'V " i l l e n  I " f,, ,'m a l i o ll on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Sci e n U ti c  A ... m· i c a ll S I I J'pJ e m e n t l!l  referred 
to may be had at the office. Pnce 10 cents each. 

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

llIi ::'::k':,�"
o
�e::.t!?.:d�xamination should be distinctly 

(6677) W. H. B. says : W h at pre para­
tion is best for tanning cat and other small hides with the 
fur on, so that the skin will be soft and yet strong ? A. 
SupPQBiug the skins are dry, they shonld be softened 
throughout by soaking in pnre water; soft water is 
best, bnt any ordinarily pure water may be used, and 
care must be taken that the skins are thus soaked only 
a sufficient time to soften them. Then clean off any bits 
of flesh that may remain on the flesh side, rinse all well, 
shake off the loose water, and gently stretch out and tack 
on a board, flesh side up. Then sprinkle with a mixture 
of powdered alnm and salt, abont two· thirds alum and 
one-third salt, enough to just COver every part. As tbe 
skin dries it takes np the mixture, but if any be left on 
the surface the second day, sprinkle on a little more wa· 
ter, otherwise pnt on more alnm and salt, and sprinkle. 
Two to three days shonld be snfficient for such small 
skins, the ideE heing to give the skin all the alnm and 
salt it wil! take up, while in a moist condition. This taw· 
ing process makes the hair firm, a gentle rnbbing and 
beating softens the flesh side, and it is preserved from 
decay, although tawed skins are never calculated to stand 
much wetting. This process is well adapted for all small 
skins, althongh those which are heavier require mOl e 
time, and the flesh sides are sometimes folded together, 
and the skins rolled up. When tbe skins are freshly 
taken off, no soaking is needed, but more care is the.n 
callen for in thoroughly washing off and cleaning them, 
and the first application of salt and alum should be in the 
proportions of one·half each. It requires the judgment 
of a tanner to deal with skins in a dry state which may 
have become partly damaged before drying, and it re­
quires special knowledge also to tell whether a dry skin 
is so damaged. 

(6678) P. W. J. says : Can you give me 
some information regarding the nature o f  alloys ? A .  
The following i s  from Hiom's " Mixed Metals" : . .  When 
two or more metals are caused permanently to unite, the 
resulting mixture is termed an alloy. When mercury is 
an essential constituent, the mixture is termed an amal. 
gam. The general method of effecting combination is 
by the agency of heat, but with certain soft metals trlle 
alloys may be formed by subjecting the constituents to 
considerable pressure, even at the ordinary temperatu re. 
Alloys such as those briefly referred to were doubtless 
first discovered by the metallurgical treatment of mixed 
ores, from the simnltaneous reduction of which alloys 
would be formed ; or in Borne cases, as in ores of gold aud 
silver, naturally formed alloY5 would be obtained by a 
simple melting proce,s. The direct preparation of alloys 
by the simple melting together of the constituent metals 
has been enormously developed in modern times, and the 
attention which mixed metals are now receiving by 
chemists is far greater than in any period of bistory. 
Cumparatively few of the metals possess properties such 
a. render them suitahle to be employed alone by the 
manufacturer; but most of tbem have important applica. 
tions in the form of alloys. Even among the metals 
which can be used independenly, it is often found expe. 
dient. to add portions of other metals, to improve or oth· 
erwise modify their pbysical properties. Thus gold is 
hardened, and made to resist wear and tear, as well as to 
lower its cost, by the addition of copper; silver is like· 
wise hardened by alloying it with copper; and the bronze 
coinage is formed of an alloy of copper, zinc and tin for 
SImilar reasons." 

(6679) E. W .  B. says : Can you tell  m e  
how to preserve bird skins ? A .  Make an incision from 

© 1895 SCIENTIFIC AMERICAN, INC.
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the breast bone to the vent ; \I Ith a small piece of \I ood I Bulllnil or pollshmg apphance. H. A. Webster 551.019 La<lder book. extensIOn. C. J. Burgedabl . . . . . .  551.073 
\lork the skm from the flesh. When the leg 18 reached, ��:ll

nfn�
h
t'i.�: H�W�:!,����,';1 . . . .  : . :  . . .  �i;� t:��: �l��::��c �j.J.\�·

e
f'¥>":vy: : · : : : : : : : : : : : : : : : : · : : �l:� cut through the knee Jomt and clear the shank as far as Burner. See Vapor burner. . Lamp. electrIC arc. �'. N. Pike . . . . . . . . . . . . . . . . . . . . . .  551.1lI6 

possible, then \I md a bit of cotton \1001 on \I hich some ��::::��g lji·n����T.
r
appa;.atus for: w. M·. Russeli.' �:im t:��·e���1��8e�

r
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an:jemcal soap has been put round the bone ;  do the same Button, Fla�/l & Carpemter � . . . . . .  . . . .. 550,957 Lamps. automatic hgbtll�J;C device for blCycle (lr 
With the other Ie!! Now dlVlde spine from root of tail, c

B
a
u
b
tt
le
on
re��:��

n
::;:c����

n
. �.�'. Wr�g

r
�
l
s
c 
.
.
.
.
. ' : '. : : : : : . : :  �l'� 

other. J. H. Lehman. . . . . . . . . . . . .  551,082. 551.1& 
. .  � � t:l.':,��'J�i.
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c. �'. �:. �.����:::::::::. �:� takmg care not to cut too near the tail feathers. or they g:�o';:':!'ke:.
e
�;,,�,;,�y.1�r&'r����s '. :::. :: . . .  :. ': . .  : . .  �:� Latbe tool rest. K. Bauer . . . . . . . . . . . . . . . . . . . . .  550.937 will come out. Next skm the \lings as far as possible ('ar couplllll<. A. Atkinson . . . .  . . . . . . . . . . . . . . . . .  5ijl.249 Launches. apparatus fO! operating vapor. F. W. 

and cut off 'l'he skin \1111 now be entirely clear of the g:� �g�gl:��: l'S: I: E7��ker:::: . .  : ·: :: ::::::::::: : �:i@ L1f��:��g apparatus, 'marin·';: Giie.i &' Bal:e.: . : : �l:� 
��;tn���i:k�:n:;I���: i�e :;;�:�:�����::�Sa:il� ��: s:� �g�g!i�i: r i ���':': '::':'::':: ':':':': ':':':::: ..... : ..... : .. .': �tm t:fc��:�rg::�giilrfni� §i�;�:!�tfi�i�r.. lock: 

551.147 

eyeballs are fully exposed 'fhe "holc of t�e back of the g�'f��:l'.r�.
n�: i[o�·/�ver: .. : :.:: . : : : : : : : : : : : : : : .: .. : �}Wt� tg��: �: �. ��':,

e
J; : : ' . : . . . . . . . . . . . . . . .  :: : :  �l:� head may be cut off and the eyes and brams taken out Car fender. W. Pnrlmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.231 Loom sbuttle box motIOn. T. Lynn . . . . . . . .  . . . . . . . 551,191 

and thetr places filled \I ith cotton \1001. The whole skin g� i�����: ta�e�:11�'hi,t·b · : : · : : . : : : : : : : : : : : : : : : : : :  �l:m L
O
O
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� 551,104 should be rubbed "ell \11th arsenical soap or plain arse' Car fender. S. B. WIllis . . .  . . . . . . . . . . . . . . . . .  551.328 Looms. automatic lCk counter for, H. W. Bos-

nic, and the neck returned to its natural positIOn, when, g:� �:��e;e�����b�:'W-����o�cr�';s�
I��� 

.
. :: :'. : : : :  �l;k� LUb-::?c"iRng attacbment: T: 1i: ·N.:ilon::::::: . . . .  :.: �U� after filling the body "ith a little dry grass or wool, the Car. street. W. Robmson . . . . . . . . . . . . . . . . . . . . . . 551.M7 Lubncator. J. B. MIller . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.086 

Card ll"t or mdex. C. F. Lomb . . . . . . . . . . . . . . . . . .  550.984 Ma"net. electro. S. T. Wellman . . . . . . . . . . . . . . . . . . .  551.020 Job is done. It is very easy, and the skin of a bird is Carpet bolder. Pearson & Keboe . . . . . . . . . . . . . . . . . . . 551.228 Mall collectIOn system. C. �'. Muuson . . . . . . . . . . . . . .  551.087 
much tougher than one \I ould suppose, though. of Case. See TIcket case. Vial caoe. Matcb box. I. 0 Day . . . .  .. . . . . . . .  .. . . . . . .  551,156 

Cash reu;tster and mdlCator. F. H. Sevmour . . . . .. 551.051 Mattress or bed bottom. sprmg. Bundy & Pickett. 651.348 conrse. they vary, the night-jar being very thin, while 8:rl
t���e���:;c'l'.�ri':
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•. �.�:�: .�.����: 551.248 hummmg birds are , fairly tough. All the apparatus Cbalr. See Rockmg cbalr. Meat cutter's cabinet. Hutchinson & Austm . . . .  551.316 reqllircu. is a sharp knife and a pair of scissors, Of, for Cbeck loops, machme for manufacturing, W. E. Metal artIcles. manufacture of bollow. J. A. Pot-
large birds. a strong pair of nippers to diVide the Jones. ('be�;�

I �����r. E. Zeitiuchs" ·::: ·:::. :. '. ::: ' ' ':: ' '.: �l:r:t� Mil},'iig cutter. C: c. iJ;:.yer . .  :::::: . .  · ·::: ·::::::::::.: �1:� For further mformation see works on taxidermy. Chocolate dipper. C. Gousset . .  . . . .  551.276. 551.277 MIllInu; cutter and dies for makmg same. C. c. 

(6680) P. W. P. says : Will you kind ly 
Ch��n�

or bOI�mg 
.tI�n�.�

d 
. .  
bodles •. �. H. �'�ut�- 551.117 �1I1�K�e�u'tter8: ii;.:;,i;liie·fo;.·miikIDg:C:c: ·i:yjer: �l:� 

give me directions for the amalgamatIOn of zincs ? A .  
ThiS I S  accomphshed i n  several \lays. 1 .  By dipping the 
zinc in dilute sulphuric aCid and then dippmg the end of 
it into a .maH quantity of mercury, after rubbing the 
surface with a brush. 2. Dissolve I lb. of mercury in 5 
I I). of mtromuriatic aCId (mtric acid 1 part. muriatic acid 
3 parts). heat the solution gently to hasten the action. 
When a complete solution of the mercury IS effected. add 
5 lb more of nitromuriatic acid. The solutIOn should be 
fir phed \I ith a brnsh, as immersing the zinc in it is \I aste. 
fnl . 3. 'fo the oicilromate solntion commonly nsed in 
batteries, addl to every pmt of solution 1 drachm of bl' 
sulphate of mercury or a similar amonnt of nitrate of 
mercnry (mercury dissolved m Oltric acid). By employ. 
mg thIS method, the amalgamation of the zincs IS main­
tained continuously after the first amalgamation, \lhich 
Illust be accompil"hed by method I or 2. 

(6681) A. F. R. says : Can you give m e  
directions for indexing ? A. A writer says : Having had 
to llldex twenty nine thonsand \lords, I think I have a 
right to speak about it. In the first place I got hold of a 
somewhat stiffish paper (old ledger paper is excellent) ; 
then I cut it into silps of different size (one inch by two 
inches Will be about right). I put down on each slip a 
word or sentence (depending on the kind of index), with 
page and other reference if such is necessary. When 
every word or sentence which I \I anted in the index was 
noted down, I got hold of t\lenty-six Cigar boxes. which 
I lettered from a to z. I now distributed those slips into 
the boxes. 'fhis done. I pnt the contents of each box 
in a separate paper bag, put the now empty boxes again 
before me, got hold of a and dlstnbuted all .lips bear· 
ing words beginnmg "ith a bet\l een these boxes. thns, 
aa. ab, ac. ad. etc . •  to the end of the chapter. This done, 
I got hold of aa and successively ab, ac, etc . •  and dis· 
tributed those slips further. When arranged alphabeti­
cally, I pasted those slips belonging to a in proper 
order on brown wrapping paper. Having treated a in 
this "ay. I took hold of b, and so on to the end of 
the alphahet. It took me a fortnight (six hours a day) 
to get through with the dIStribution. and after that the 
copying took me several months. 

TO INVENTORS. 
An experience of near]y tlftv years, and the preparation 

of more than onp. tlUndred thousand apphcatIOns for Da­tonLS at home and abroad, enable us to understand tbe 
la ws and practICe on both continents, and to possess un­
equaled faClhtl�s for procurmg patents everywhere. A 
synopSIS of the patent laws of the UnIted States and all 
foreign countries may be bad onu;ppltcatIon, and persons 
contemplatmg t he securmg of nRtents, eIther at home or 
abroad. are inVIted to wrIte to thiS office for prICes, 
whICh are low, In accordance wltb tbe tImes and our ex­
tenSive faClhtles for conductIng the bUSIness. Address 
MUNN & CO .• office SCIENTIFIC AMERICAN, 361 Broad. 
way. New York. 
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Cleaner See DISb cleaner. Grain cleaner. Motor. See Explosion motor. 
Cleat for electrIC wlnnu;. J. R. Hempblll . . . . . . . . . . 551.032 MUSICal mstrument. J. Brand . . . . . . . . . . . . . . . . . . . .. 551,254 
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Clothes Ime. J. R. Pbelps . . .  . . . . . . . . . . . . . . . • . . .  551.045 NIckel ores or other materials containIng nickel 
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Coal dust feeding apphan�e. F. De Camp . . . . .  . .  551,074 Nut wrench, vebIcle axle, J. Hastings . . . . . . . . . . . •. 550.969 
Coal powder frow.t.eat, etc., apparatus for manu- Osr lock, W. E. De Rlar. . . . .  . . . . .  . . . . • • . . . . . . . . . . . .  551,265 

coaia���1:1: c.-C"K�a��elu�d ::. : . : : : :  . .  : : :  . .  : �H�� �:��ml.;:�����CmJpaI:i.
Hummer . . . . . . . . . . . . . . . . . . 551.188 

Cock for steam enlllDes, automatIc drip, Wrijlht & Paper board scormg machine, Brown & BIrnie . . . .  551,257 
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CotIar, horse. G. H. Mackay . . . . . . . . . . . . . . . . . . . . . . 551.085 Paperhanger's bencb borse, C. J. Burgedabl. . . . . .  551.012 
Comb. See Back ('omb. Paper fixture, tOIlet. E. Morgan . . . . . . . . . . . . . . . • 5.11,040 
CombinatIOn lock, J. Bamert . . . . . . . . . . . . . . . . . .  551,300 �:�����������IW. T.ait���'. �\ .�: �.���.��.:::::::: .. : �:� gg�:::��h.'fo':.cg;��h�H'ii:c� &O
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. . . . . . : : :  �l:� PenCIl .  lead. A. Kaiser . .  . . . . . . . . . . . . . . . . . . . . . . .  551.288 
Commutator compound, antIsparkle, J. R. DaVIS. 551.263 Pendulums. deVICe for adjustIng tbe beat of 
Compass, L. SUleIx . . . . . . . . . . . . . . . . . . . . . . 551,295 clock. F. F. RIchey . . . .  . . .  . . . . . . . . . . . . .  001,234 
Condenser, steam, H. A. Wbeeler. . . .  . .  . . .  . 551,299 Photomechantcal prmtInJ;t processes, screen for, 
<':ondensers, cleaning surface, Tweedy & Saun- E. G. D Devil le . . . . . . . . .  . . . .  . . .  . . . . . .  551,266 

derB . . .  . . • .  . . . . .  . . . . . . . . . . . . . . . . . . . . .  551.012 Photographic apparatus. automatIC, J. Ferrer y 
Copy and book bolder. F. D. Kees . . .  . . . . . . . . . . 551.32'1 Gtrbau . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.206 
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551.099 �:�:�;e f��::�U����:�·. machIne forformIng,J. 
openmu;. cleanmg and preparmg. J. Bardsley .. 551,108 Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 551.205 
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Img. Planter, band. O. :3lmons . .  . . .  . . . .  . . . . . . .  551.006 
Crank, wlndml<. F. J. Bernard. . . . .  . . . . .  . . . . . . . . . .  551.177 1'lants. flowers. or trees. stake for, T. N. Parker . .  551.000 
Crusher. See Stone crusber. Planter, seed, G. E. Heath . . . . . . . . . . . . . . . . . . . . .  551,187 
Crusher and pulverIZer. Lenz & Paynter . . . .  551.127 Plow. J. J. Dewberry . . . .  . . . . . . . . . . . . . . . . . .  551.07R 8�i 'ti�n�r�rJ:. ,. 
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Cultivatmg and planting apparatus. E. E. Hart- Pocket. safety. J .  P. McGUIre . . . . . . . . . . .  . .  . . . .  550.997 
zen . . . .  . .  . . .  . . . . . . .. 551,207 Pole, vehIcle, G. S. Clark . . . . . . . . . . . . . . . .  • 550,945 

Curtain pole and shade bracket. J. A. GIIDlIan Pole tnan�les. reu;lster for. De Neergaal'd & Wli-
et al . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . .  551.080 hjelm. . .  . . . . .  . . .  . . . .  . . . .  551.089 

Curtain rod bolder. sasb. A. Krab . . . .  . . .  551.12! Press. See Balm" press. Hydrauhc pres •. Prmt-
Curtains and shades, combmed support for. A. ing press. Soap press. 

Akeson . . . . . .  . . . . . . . . . .  . . .  551.199 Press. F. J. Dudley . . . .  . . . . . . . . . . . . . . . . . . .. . .  551.351 
Cutter. See Mlihng cutter. Plpe cutter. Rotary Prmtmg macbme. H. A. W. Wood . . . . . . . . . .  .. 551.198 

cutter. Prmtmg Pft�ss. R. Mieble . . . . .  . . . . . . . . . . . . .  550.992 
Cycle transmitting mecbamsm. G. Beekman 550.938 Propel ler attacbment. boat. A. H. Loebs. . .  . . . .  550.983 
Dental bracket. T. H. Lewis . . . . . . . . . . . . . . . . . . . . . . . 5'>1.190 PulverIZer and blower. W. M. Russell .  . . . . . . . . . .  551.097 
Derrick head. D. ('ram . . .  . . . . . . . . . . . . . . .  . .  551.155 Pump rod. compensatmu;, G. H. Beebe . . . . . . . . . . . . .  551.176 

�r:: ��n'!,��WI':li1;-l �'.���� ::: . .  : ': ' : : . :  . �un ���re."X�"J��;'�k s .  &
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DISh cleaner oasket, M. Stone . . .  551,059 QUlltmgo frame, J .  J. Click . . .  . .  . . . .  . . . . .  . .  . .  551.306 
Display stand or cablUet. A. W. McGowan . . . . . . 551.138 !tack. See Hay rack. 
Door bracket. shdlDl'. E. Y. Moore . . . . . . . . . . . . . . . .  551.132 Rai l Dond. electrIC. W. H. Wigu;lO .  . . .  . . .  . . . . .  551.021 
Door. storCl and screen. O. C. Mueller. . . .  . . . .  550.995 Railway crosslOg safet) I<ate. G. W. PhllliPPI . . . • 551.001 
Drau"btmu; sbeet. mounted. W. E. Sawtelie et al. 551.003 Railway. electnc. R. Lundel l . . . . . . . . . . . . . 551.334 
DrawlDg kDlfe. W. H. Honld . . . . . . . . . . . . . . . . . . . . . . . 550.964 Railway. electrical conduit. J. D. GrlDen . . . . . . . . . .  550,965 
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Drill, w. J. Pearce . . . . . . . . . . . . . . . . . . . . . . . . .  551.227 Railway SWItch. !'amuel & AnRerer (r) . . . . . . . 11.518 
Drums. Boot removlDg device for heatIng, E. RaIlway SWItch. underground electnc. A. Rosen .. 

Fales . . . . . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . .  551.271 bolz . . . .  . . . . . .  . .  . . .  . . . . . . . . . . . . . . . . . • 551.145 
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lI. J. LiVergOOd ' : : : '  . .  : :  �:m l!��r s{;'���:W.';�::y . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.331 

Eu;j( bOlhnl< apparatus. Fundm"er & NessI . .  .. 551.27' Reel. See Wire reel. 
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: : : : :  :551.053: �:� ����:�:��:�: ��g��!���·�w!N�'�fIer · · ". :  :::: gs:J:� 

F.lectrlc plant SWitch. A. H. Lucas . . . . . . . . . . . . . . . . 551.170 Register. See Casb reU;lster. 
ElectriC SWitch. J. E. CrI�2al . . . . . . . . . . . . . . . . . . .  551.203 Regulator. See � eedwater regulator. Gas regn-
Elevator controlling deVICe. J .  D. Iblder . . . . . . . . . . . 551.034 lator 
End gate. wagon. A. R. MA�U1re . .  . . . . . . . .  . . . . . . .  550,987 RIvets, etc .. into soles, machine for forming and 
Engme. See Steam enl<me. drlvmll. T. Gare . . . . . . . . . . . . . . . . . . . . . . . .  551.118 
Entrails. macbme for cuttInfl; and c!eanIng, G. A. Roaster. See Coffee roaster. 

Lowry . .  . . . . .  . . . . . . . . 550.986 Rock or coal drill. E. S. McKmlay . . . . . . . . . . .  . . . . 551.139 
Explosion motor. Kmgsland & Sanuer . .  . .. 551.006 I RocklDl< chair. G. S. Colburn . . . . . . . . . . . . . . . . . . . .  551.109 
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Erelet. Force & Parenteau . .  . . . . . . . . .  550.9.'\8 Saddle u;lrth fastener. A. P. Harland . . . . . . . . . . . . . 551.3H 
Eyelet beads, macbInery for and metbod of cov- Sash cord gUIde, P. Doscb . . . . . . . . . . .  . .  . . . . . . . . . . [,01.307 

Fan�
r
c�h���

c
: tr���

e
��

eau . . . . .  : : . : : : : : : : : : . : :  . .  :: �l:Til �::� �o��.
e
J: �: 1;,h�!!'�� :::::::: .: .:::: . . . .. .  : . : : :  �U�� 

FaBtenIllg deVice. W. R. Woodwortb . . . . . . .  . . . .  551.050 Sawbuck, A. Clymer . . . . . . . . . . . . . . . . . . . . . . . . . 550,946 INDEX OF INVENTION S : Feedwater regulator. J J. Lawler . . . . . . . . . . . . . . . .  551.338 Saw. crosscut. R. E. Polndexter . . . . . . . . . . . . . . . . . . . .  551.1« 
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tJnUed State. were Granted 

Ii'ence WeaVlDg macbme. WIfe. C L. & M. Ewmg .. 551,204 ScooP, weigbing, N. S. Douglas . . . . . . . . . . . . . . . . . .  550,953 
(j'ender. See ( 'ar fencler. Screen. See \Vmdow screen. 
Flftb wbeel. vehicle. '1'. A. Watson . .  . . . .  . . . . .  . 551.017 Screw slottmu; machine. Hakewessell & Henn . .  551 119 
File. temporary. W. H. McMillan . . . . .  551.2'23 Scrubbm" macbme. R. Hol!belns . . . . . . . . . . . . . . . . . . .  550.971 
�1���.
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. . . . : ��m� ���'!,'r��o�ub�:y!;g
c���I���

r
etc .• apparatus for 

[See note at end of list about copies of these patents.] Fireproof tloor and celhnR. W. H. Brown . . . .  551.258 constructlD". H. P. McDonald . . . .  . . . . . 551.M2 

December 10, 1895, 
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Hill . . . . ':: ." .: �}:iri Sew
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n
� �.����.��: 551,200 

AdvertlSlDg cabmet. C. H. Tebbetts . . . . . . . . . .  551 009 Flal< or banner. M. Ernst . .  . . . . . . . . . . . . . . .  . . •  551. 1 58  Sewmg macblne buttonbole attacbment. E J. 
Aeratmg deVIce, beer, M. H. Hart . , 550,968 FleXible Jomt, D. W. Magee . . . . . . . .  . .  . . . . . . . . 551,194 rJ'oof . . .  . . . .  . . . . . .  551,010 
Amalgamatmg gold and sIl\"er WIth mercury, C. p Food extract, mUk, C. Morfit . . . . . . . . . . . . . . . . . . . . .  551.134 Sewmg machine chaIr attachment J. A. AdkIns .. 551.247 
Am�iu��!�

I
Pc-:r. Bowes If Pbllbrlck : : :  . . . .  : :  . .  �l:rfl �'owl decapItator, H. J. Huddle . . . . . . . . . . . . . . . . . . 551,283 Sewmg macbme needle threader. C. W. Kutz . . . 551.325 

Anchor, Langley & Honess . . . . . . . .  551,125 ���:ce. S1;
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Kurtz . . , . . . . . . . .  . . . . . . . . . . . . . . . . .  551.210 , Furnace or stove grate. E. Fales . . . . . . . . . . . . . . . .  551.270 Sbell for hlgb explOSives. J. G. Justm (I ) . . .  . . . . . .  11.517 
Axle, carriag-e, R. Mannesmann . . . . . . . . . . . . . . . . . . . . .  551,291 J:i'urniture base. A. C. Jobnson . . . . . . . . . . . . . . .  5.20,�7 Shutter slat lock, WIndow. W. Z. Brown . . . . . . . . . . 550.940 
Back comb. W. S. Becbtold . . .  . .  . . . . . . . . . . . . . . .  551.1 70 Garbage. apparatus for removmg. W. Goetz . . .  550 963 iSlCkle bar. J. Smltb . . . . . . . . . . . . . . . . . . . . . . .  6.'\1,236 
BalanCing mechanIsm, J. WarrIngton . . . . . . . . . . . . .  5r)1,149 Garbage crematmg apparatus, C. A. Wentworth . .  551,342 Siltmg apparatus, E. R Draver. . . . .. 551,008, 551.309 
BalIng press, Brown & Gehrt . . . . . . . . . . . . . . . . . . . .  551.302 Gases at elevated temperatures, apparatus for Signal bOX, successive non.interferlng, W. H. 
Banjo. H. C. Dobson . . .  . . . . . . . . . . . . . . . . . . . . . . . .  550.951 treatml! substances with. L. Mond . . . . . . . . .  551.221 Klman . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  551.123 
Bank registering. W. G. Horton . . . . . . . • . . . . . . . . . . . .  550,912 Gaseuus and lIqUId compounds, apparatus for Signaling apparatus, B. J. Noyes . . . .  . . . . . . . .  5,;1,090 
Bean ·pICker. E. E MIller . . . . . . . . . . . . . . . . . . . . . . . . . 550.993 separatlDg constituent part. of. F. Wmd- Skate with automatiC fastenmu;. H. F. Morsbach .. 551.136 
Bearmg. ball. Thomas & Twvman . . . . . . . . . . . . . . . .  551.239 hansen . . . . . . . .  . . .  . .  . . . .  . .  . . . . .  . 551.023 Slate. H. E. Sbeldon . . . .  . . . . . . . . . . . . . . .  551.00,'; 
Bearmg. track. F. H RIChards . . .  . . . . . . . . . . . . . 551,196 Gate. See End gate. Raliway crossing safety Smeltmg furnace. electric. J. A. Vincent . . . . . . . . . . 551.014 
Beds. mattress holder for. E. Calkins. . . .  . .  . . . .  551.259 gate. Soap press. J. A. 'rllden . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.062 
Belt '\rlVlDg. I. Jackson . . .  . . . . . .  . . . . . . . . . . . . . .  551.164 Ha'e. A. yates . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  551.245 SolderlDl' machlDe. M. Jensen . . . . . . . . . . . . . . . . . .  551.122 
Bicycle canopy. O. M. SchmId . . . . . . . . . . .  . . . . .  551.()''\O (jJass faced tile. bnck. etc ... W. Duxbury . . . . . . . . . . . 550.954 Sole levehng machine, F. W. McArdle . . . . . . . . . 551.222 
Bicycle saddle cllp. E. Ward . . .  . . . . . .  551.0:6 Glove, baH player's. A. B. vecker . . . . . . . . . . . . . . . . . . 550.949 Sprmll. See Holster spring. 
BICycle seat for cblldren. detachable. E. W. WII- Golf club. W. T . .  Jenmue'S . . . . . . . . . . . . . . . . . . . . . . . . . . b50.976 8prmkler. See Ftre sprmkler. son . . . . . . .  . . . . . .  . . . . .  . . .  551.068 Hrain cleaner. O. M. Sweet . . . . . . . . . . . . . . . . . . . . . . .  551.238 Stamp, rubber band. W. IJ. Barnard et al . . . . . . . . . .  551,026 
Bicycle support. M. E. Blood . .  . . .  . . 551.314 Grate. G. W. & H. S. Bennett . . . . . . . . . . . . . . . . . . . .  551.252 Stand. See Display stand. 
BICycle tube. pneumatic, H. N. Wayne . . . . . 551.018 Grate bar. Ludm�ton & PerCIval . . . . . . . . . . . . . . . . . 551.35.'1 Steam. apparatus for UtlllZlUg exhanst. C. Garver 551.031 
Bicycles. adjustable and removable bandle bar Grmdmg macbme. P J. Westpbal . . . . . . . 551.243 Steam bOIler. W. McDonald . . . . . . . . . . . . . . . . .. 551.137 

for. M. B. Ryan . . .  . .  . . . . . .  . . . . . .  . . .  . . . 551.113 Huns. means for 10cklnR barrels to frames of Ste,m eng·me. W. F. & E. W. Cleveland . . . . . . .  551.262 
Bit. See Bndle bit. breakdown. E. E. Bennett . .  . . . . . . . . . .  551.251 Stereotvpe castmg and sbavmg machine. J. C. 
Blackboard. W. Antony . . .  . . .  . . . .  . . .  . . . .  . 551.106 Harness attacbment, W. A . Brunemeler . . . . . . . .  5M.30a Breuer . . . . . . . .  . . . . . . . . . . . .  551.071 
BOIler. 8ee Steam engme bOIler. Harvester. bean. W. Snure . . .  . . . . . .  . .  . . . . . . . .  551.055 Stereotype plate bolder. A. W. Marshall . . .  551,037 
BOi lers, combtned high and luw water alarm for, Hat fastener, F. W. Grundmann . . . .  . . . . . . . .  5I}1.31� Stone breakers. means for lubrICating bearings 

G. �'Jesher ' . . . . . .  . . . .  .. 5.>i.159 Hay rack. metal. G. A. & G. 1']. Nldy . . . . . . . . . . . . . . .  551.225 or. P. W. Gates . . . . . . . . . . . . . . . . . . . . . . . . .  551.310 
BolMter sprmg, Kubnle & Keeler . . . . . . . .  . . . . .  . 550.980 HID.2't:'. srrmg. M. S. Ifleld . . . . . . . . . . . . . . . . . . . . . . . 551,030 Stone crusher, jaw, C. L. Carman . . . .  . . . . . . . . . . 551,304 
Bond or conuector. A. G. Carl.�on . . . .  . 550,94� Hod, W. Mul len . . . . . . . . . . . . . . . . 550.996 Stop motIOn mechanism for machines for prepar .. 
Book holder. W. G. Brownell . . . . . .  . . . . . . . . . .  551.179 Holdback. thill. P. S. Van Wauner . . . . . . . . .  551.013 lUI' shvers. W. p. Canmnl! . . . . . . . . . . . . . . . . . . . . . . .. 551.028 g�g: �:��Je, 

F H BlIO;rIDJZer "  : . .  . . . . . . .  . . . .  ��:� ilg�:e r�::. <t>�a�����'ll, Is�dder hook. 
. . . . . .  551,039 ��g���r;ea��;e���

t
� .A\Wlfl���· 551,114 

BorW�it�t�e�
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or wood artICles. 551.171 �m:��h��?JgO�8J�gt��.I��r.f��e�8:· 
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l
�moti':.: :: '::. : : :  �l:H� Bottle. Sterry & Murphy . . . .  . . .  . 551.3.'19 Howel and croze. cooper's combmed. Foertscb & St ramer. tlUld W. R. Park . . . . . . . . . . . . . . . . . . . . .  551.044 

Bottle. mternal bal l valve. F. R. H. Tbomas 5-'1.102 Wllbelm. . . . . . . . . . . . . .  . . .  . . . . . . . . . . . .  551.160 Street sweeper. W. Haywood . . . . . . . . .  . . . .. .  551.208 
Bottle. non-tillable. J. L Wolf . . . . . 551.06'9 Hub caP. F. Kramer . . . .  . . . . . . . . . . . . . . . . . . . . .  551.290 SWltcb . See ElectriC sWltcb. ElectrIC plant 
Bottle stopper. F. S. Pernn . .  5.,1.3.96 Hydraulic pres�,.F. J. Dudley . . . . . . . . . . . . . . . . . . . .  551.3.'\0 SWitch. RaIlway s'wltcb. 
Bottle stopper. antlfeflllmg. Flscber & Mlcbeau 551.273 Indicator lock, "" . F. Beasley . . .  .. . 551.154 SWltcbboard system. multiple. Spencer & Wales. 
Bottle woshml< machme. A. Rouse . 551.1J48 Insulated electric wire jomt. R. S. Kelscb . .  551.166 Jr . . .  . .  " . . . . .  . . . . . . . . . . . . . . .  . . . 551.006 
Bow for btrmged lDstruments, P. Stark 551.058 (nsulatmg purposes, compositIOn of matter for. SWitch stand. F. F. Clllver. . . . . . . . . . . . . . . . . . .  . . . . . . 551.076 
Box. �ee MatCh box. Sll<nal box. R. N. Pratt . . . . . . . . .  . . . . . .  . . .  551.230 Syrmge. E. L. Day . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  �1.264 
Bracket. See Dental bracket. Door bracket. Jar cover. A. Hememann . . .  . .  551.120 Syringe. F. L. Woodford . . . . . . . . . . . . . . . . . . . . . . . . . .  551.070 
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�;'aw M. G. "chlnke. . . .  . . . . . . . . . . . .  551.004 Knl���
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����e. Pocket knife. ��l�����
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ald . . .  : : : . : : :  . .  : : : :  ggl:l:3 
BrIdle bIt. A '  Eastwood . . . . . . . . . . . . .  551,267 KnIttIng macbIne loop extelJd.lD� mechanism, J.  �1elephone l Ines. barmonic selective signal for 
Bronzml< hqmd for stenCil prmters. 8. H. Sbarp . .  551.327 L. Branson. . .  . , . . . . . . . .  . . .  . . . . . . . . . .  . .  . .  551.Mtl party. J. A. J .lgbtblpe . . . . . . . . . . . . . . . . . . . . . . . . . . .  550.982 
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Telephone receiver. A. C. Brown . . . . . .  5.1;1.347 
Telephone transmitter. J. & H. M. Goodman . . . . . .  551.275 
Thill couplmg. Crosby & Keener . . . . .  . . . . . . . .  551.111 
Thill COUpllOU;. Hunter & Lo�an . . . . . . . . . . . . . . . . . .  551.315 
:f,�:n ���g���-3. \l: �;������. : : : :  . . . . : : :  .. : : : : :::: �:Ws 
Thul support. J. Q. Lemmon . . . . . . .  . . . . . . . . . .  551.126 
�������:.��b.vJ�E'd�i;Iio�m �llIer . .  '. :' : '. :  .:::: . . . : �:� 
Tire for bicycle or other wbeels. sprIllIl. Beale & Jewell . . . . .  . .  . . . . . .  . . . . . . . . . . . .  . . . . . . .  5511;;2 
Tire. pneumatIC. E. F. Murdock . . . . . . . . . . . . . . . . . . . . 55l.C88 'l'lre wbeel. J. S. Copeland . . . . . . . . . . . . . . . . . .. . 551 075 Toluenesulfocblorlds, makmg, P. Monnet. . . . . .  .. 551.1 1 Toy. detonatml<. J. S. Tobltt . . . . . . . . . . . . . . . . . . .  . 551 148 Track cleaner. A. S. BICkley . . . . . . . . . . . . . . . . . . . . . . . ool.2U9 Trimmer. Hee Cue trImmer. 
:f,�g�:h: DS::,

I
'W�t����ii tri:iu�'b: " " " " " "  .551.168. 551.169 

'Trousers, etc .• 'fly fastener for. J. Waldner . . . . . . . .  551,103 �::::�:. �.:;��f�:f.
s
'E�

t
�ie:;.A:.���.���: : : : : : : : : : : : : : :  �l:� Tube. See Bicycle tube. Tubes from meta] hc Ingots, mechanism for mak-

Ing. R C. Stiefel . . . .  . . . . . . .  . . . . . . . . . . . . . .  551.340 
Turbine, wind, J .  F. Jansseno . . . . . . . . . . . . . . . . . . . . . . 551.165 
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� �:��: �'. ���"luii .:: '::: . .  :::::::::::::::::::::: '.:: :  �l;MI 
Valve �ear. G. W. Wrtgbt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  551.024 
Valve instrument, W. HarrIS . . . . . . . . . . . . . . . . . . . . . .  550.967 
Valve mechanism, steam engIne, C. Scbmid . . . . . . .  551,04:9 
Vapor burner. H. Ruppel . . . . . . . . . . . . . . . . . . . .  , . .  551.172 Vapor generating and applymg apparatus. O. S. 
veh������ M: ·Scli;tidei::::::::. : : '::: '::::::::. ::::: �l:� �:�!��: ���I��::ai�

r
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. : : : : :  �l:rli 
Vessels. means for ralsIDg sunken, G. H. Cbap-

pell. . .  . . .  . . .  . .  . . .  . .  .. . . . . . . . . . . . . . . . . . . .  551.329 
Veterinary obstetrICal forceps. C. Barber. . . . . . .  .. 551.301 
���\�:
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Wagon box. F. S. Inl<oldsby. . . . . . . . . . . . . . . . . . . . . .. 551.31S 

;::g� ��:�c�D�ii�':['1l��
b
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Wagon rear couplinu;. F. S. Ingoldsby . . . . . . . . . . . . . .  551 318 Wa"on rnnning gear. F. 8. Inlloldsby . . . . . . . . . . . . .  551.320 
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Water closet seat. H. W. Scatterllood . . .  . . .  . . .  551.100 
Water elevators, air compressor for, G. D. War-
Wa�:� wheei. 'Parent &; 'Gre;;,er: ::: . . . • ::: :::::::::: �l:� 
Watermg troulZb, automatIc, J. A. Brown . . . . . . . . . . 551,027 
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�::l: ' ·tirau·"i.t·liig·wbeei.' 551.250 

Fifth wbeel. Mllllllg cutter wbeel. Water 
wheel. 

Wheel rim and tire. T. B. Jeffery . . . . . . . . . . . . . . . . . . . 551.035 
;:����. %�����
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Window. W. Wallace. . .  . . . . . . . . . . . . . . . . . . . . 551.242 
Wllldow cleamn" devIce. 8. Goldner . . . . . . . . . . . . . . .  551.188 
Wllldow screen. F. E. Ramsdell . . . . . . . . . . . . . . . . . . .  551.095 
Wjre COllIng machme, Meyer & Commons. . . . . . 55O,!?tll 
Wire. machine fur formIng ]oops lD ends of, F. B. 

Manvil le. . . . . . .  . . .  . .  . . . . . .  . . . .  . . .  . . . . . .  551.335 
WIre, manufacture of galvanized. tmned, and 
Wi�'���N�: (�.RJ��
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Wtre stretcber. J. S. Hemenway . . . . . . . . . . . . . .  . . . .  550,970 
Wrench. See Nut wrench. Pipe wrench. 
Wrench. Gay & Heal d . . . . . . . . . . .  . . . .  . .  . . . . . . . . 551.311 
Wrencb. J. H HIll . .  . . . . . . . . . . . . . . . .  . . . . . . . . . .  551.163 
¥�:�i�t1cb�!���".;Ck:Duj.i,ee· & 'Kiiig: . : : :  . : : .. :: �U� 

TRADE M A RK S. 
AntiseptIC. H. W. Faber. . . .  . . . . . . . . . . . .  . . . . . . . . .  2'<.'55 
Apples. peacbes, pears, berrlefl, and grapes, fresh, 

J. R. Fay . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  27.«4 
Bags. I<ram. H. M. & �'. P. Mann . . . . . . . . . . . . . . . .  27.426 
BaklDg powder, Cameo Bakmg Powder Company .. 27,452 
BICycles. Kenwood Bicycle Mannfactnrmg (om-

pany . . . . . . .  . . .  . . . . . . . . 27.'70 
BlCb�:�J:�:111���i:� �:���'g-\Ta�

r
��:� g�!

t
�::��I�: 27,472 

BIcycles and tricycles, Black Manufacturing Com-
pany . . . .  . . . . . . . . . . . . . . . . .  . .  . . . . . . .. . .  27.'71 

Bitters, M. Blumer . . . .  . .  . . . . .  . . . . . . . . 27.436 ��':,���':i ��f.�'m��!:::n�J.s����rber,;::: ·::: · . :: il.�� 
Boots and shoes. HInkle. Barbour & Companv . . . . .  27.423 
Boull lo!!. tablet. of concentrated. R. Bertrand . . .  27.438 
Bread and biSCUitS, 6. F. Brunyes. .  . .  . . . . . . . .  27,447 ('anned l<oods. Hambnru;b CannlDg Company . . . . . .  27 413 
(,heese. C. Baumert. . . . .  . . . . . . . . . . . . . . . . .  27.«6 
COtf:iie�
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Company. .  . . . . .  . . . .  . . . . . . .  . .  . .  . .  . . .  . .  . . .  27.453 
Flour. wbeat. Blanton Milhnll Company . . . . . . . . . . .  27.448 
Flour, wheat. Gardner, Seymour & Company . . . . . . .  27.449 
Flour. wheat. G. C. Gochnauer . . . . . . . . . . . . . . . . . . . . .  27.450 )j'lour. wbeat. Pugh & Kendll' . . .  . . . . . . . . . . . . . . . . . .  27.451 
Hm. J. P. Balter . . . . . .  . .  . . .  . .  . . . . . . . . . . .. 27.432 
Gm. Imported. S. Rtrelt & Company . . . . . . . . . . . . . . . 27.431 
Gloves and mItten8, both leather and knit, and 

kmt goods generally. Kalamazoo KDlttmg 
Company. . . . . . . .  . . . . . . . . . .  . .  . . . . . . . . . . . . . .  27.421 

InsectiCIdes. E. S. Brewster . . . . . . . . . . . . . . . . . . . . . . . . .  27.458 
Insecticides. C. R. Ober. . .  . .  . . . . .  . . . . . . . .  . . . . . .  27.459 
t=��t!,��l·�nr�g�t�,��
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W·Pato,; : .  :.27.420. i+:1U 

Mmeral and carbonated waters. Taft & Greenleaf. 27.434 
Mmeral water. C. W. Steele . . . . . . . . . . . . . . . . . . .  27.133 
MusIC form, sonJZs In sheet, T. A Metz. . . . . . . . . 27,415 
Peptone of oeef, J lebil<'s Extract of Meat Com-

pany. . . . . . .  . . . . . . . . . . .  . . .  . . .  . . .  27.439 to 27 «2 
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Puncb. arrack. C. A. Lmdj'ren & Company. .  . . . . . 27.430 
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Scales, WeIR bing or measurmg. Butfalo Scale Com-
pany . .  . . . .  . . .  . .  . . . .  . . . . . . . . . . . . . . . . . .  . 27.464 
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Soap. Cbrlstopber Llpp. Company . . . . . . . . . . . . . 27.460. 27.461 
�teel bars. T. C. Burrows . .  . . .  . . .  . . . . . . .  . 2'<.(73 
Stlfl'emnu; material. T. Hanna . . . .  . .  . . . . . . . . . . .  27.'18 
Stoves and ranges, Echpse 8tove Company . . . 27.467 
Tet[:W�:!��c'l,

n
e
Ol?a

b
bt,!l:lrlge��n�

tl �e��I.
c ��bst���. 27. 154 

TO�':.�Ot���m;r
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ttes •. s.���.

I
�
g and c

.��':� 27.'29 
Tobacco, smokmg, F. W. FeIgner & Son Company. 27.428 
Toys. mecbanlcal. F. n. Paghuchl & Company. . . 27.403 
Wringers. American Wrlnu;er Company . . . . . .  27.465. 27 166 

DESIGNS. 
Abdommal supporters. pad for. J. H. Kellollg • . . . . .  21.977 
Bad"e. campaign. D. Rotb . .  . . . . . . . . . . . . . . . . . . .  . .  . 24.953 
��:�I�a��':li��W'.

o
r B�n�e�.����·::::. ':. :. ':.'. ::." : ': �:� 

Bottle. J. L. Dawes. . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . .  24.956 
Bottle. 1. Mamaux . . . . . . . .  .. . . . . . . . . . . . . . .  . . . . . . . .  . 21.957 
Bracket. D. C. Bowen . . .  . . . . . . .  . . . . . . . . . . . . . . .  . . . . .  24.967 

�!�g��.\I�'H'6�;;,�·. �· . .  � .. �.e: . . .  : : : : : : : : : : : : : : :  . . . : :  �:Ws 
Carpet. W. L. Jacobs . . . . . . . . . . . . . . . . . . .  21.979. 21,980 
Cbeck hOOK. W. L. Roe . . .  . . . . .  . . . . . . . . . .  ZI.970 
Desk and seat. scbool, E. H. Stafford . . . . . . . . . . . . . . 24.975 

�r��s
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. . . .  
: 
. .  

: : : : : : :  :24.959to �t�� 
Glass bolder. drmkmg. J. H. Gault . . . . . . . . . . . . . . . .  24.\lG2 
Hair bolder, A. BerlIn . . . . . . . . . . . . .  . . .  . . 24.961-1 
Knife cleaner. A. Watkm . . . . . . . . . . . . . . . . . U.!l6ll 
Magnet frame, field, .lackson & Conradson . . . . . . . . .  24.001:; 
Musical Instrument casing, P. Ehrlwb . . . . . .  . 24.965 
Paper weblht. E. P. Frederlck . . .  . . . .  . . . . . . . .  24.955 
Plate. C. J. Abrenfeldt . .  . . . .  . . . . .  24.958 
Smks, etc . •  cornel' �upport for, L. NIChols . . .  . .  24,912 
Spoons, etc . •  handle for, A. F. Jackson . . . . . . . . . . . .  24,954 
Table. L. Von Grave .. . . . . . . . . . . . . . . . . .  24,974 
Wme room fixture. E. Rllll<old . .  . .  . . .  24.976 

,\ Pl·I lI t  .. d (": 0 1'' '  of tbe speCJflcatlOn and drawmg of 
any patent In the foregomg hst or any patent m prmt 
issued SInce 1863. WIll be furnIsheo from tbls office for 
21) cents. In ordenng please state the name and number 
of the patent deSIred, and remit to Munn &; Co., 361 
Broadway New York. 

( Rlu l Ih n ll n n t fO lI r !li  may now be obtaIned by tne me 
ventors for any of the InventIOns named In the fure ' 1l00ng lIst, prOVIded they are SImple, at a cost of $40 eacb. 
If complIcated the cost WIn be a httle more. ]:1'or full 
IDstructlOns address Munn & Co., 361 Rroadway. �ew 
\ ork. Other formlln patents may also be obtamed. 

© 1895 SCIENTIFIC AMERICAN, INC.



I I It U I N A R Y  R A 'l' ES. 
I n "i d e  1.J ;ur e .  p a (� h  i n lilerri ol1 - - -::; c e n r  ... n l i n e  
n n c li:  P ,l a e .  P I I (' II I l I fII P t' ( i u l I .. .. .. ..  $ 1 . 0 0  a l i n e  

IT For some cla.;s;s� ... of Advt:rt-i;sc'mt:ntl::i, ,special and 
Hi{1her ratf.jj are nq It i I'eu. . 

The ·abov� are C l l a.n:e� per agate l ine � abont eight 
worJs per l ine. Th i s  notie€ ::!-hnws the width of the 1 I 11e. 
lind il':! seL in a�aLe typ';;!, �:Ilj.Cl'avillgS may head �dver­
tisemell Ls at the Ballie rate per a�ate line. by measure· 
ment, as t.he letter press. Advertlsement� must be 
received at Publicat ion Office a.s early as '11hursday 
mornine- to appear in the (oi lOwing week's issue. 

Foot Power "*" Screw cutting 

L th Automatic 
a es Cross Feed 

9 and 12 inch Swing. 
New Designs. Novel lfeatures. 

,send for Calalo,que B. 
SENECA FALLS M FG. COMPANY. 
ti9ij Watcr St. ,  Seneca Falls. N. Y 

PATENTS. - AN INTER-
es-t in!! nnd val uable fab le showinc- the number of pal en t s  
I!ra n t ed for the variollS l:!u bjecls upon wh ich pPti t io l l �  
have heen tlled from the bei.dnninlZ down t o  December 
31. 1 894. Contained In �C I E :'; T I FIC A ,M K H IC'AX S l ' P­
PI. E." '''T. No. 1 00�. Price 10 cents. To be had at 
tbis office and from al l newsdealers. 

• POWER & FOOT I SHAPERS . P LANERS . D RILLS. 
... A T H  E S. �tf��NpEp�r.�� 2�T"l!LIJ�ul���r 
SEBASTIAN L ATHl CO . 1 � CULVERT ST. C INC INNAT I . O .  

The Curtis Steam . • • • 
Pressure Regulator 

vatu��
eajfa�

ab�Il�:fJl!:h�:e��r
es�:�!�Ss��� 

to control or reduce steam pressure. Its 
employment means a great saving in oper­
ating expenses. 

DrSend for circular S. A. 
O'ESTE &. SEELEY CO. ,  

29-33 Haverhill St. , Boston. 

Starrett's Un iversal Surface Gauge 

A COL-
l ection of i n teresl inlZ letter� to the ed itor of the SCI EX­
l'IFIC A :\l E H ICAN on the Q uetoltion ot the speed of ice 
boats. d e m o r.st rati n l!  how and why i t  i s  that {,hese craft 
�aiJ faster tha.n the wind which propels them. I l l ustrated 
w ith 10 expbmatory diagrams. COlltai ned in �cn:�l'l'U'IC 
A M E lU(,A � S n pPLE;\"rE!'\T. No. � 1 4. Price 10 cents. 
'1'0 be had at this ottice and frow all newsdealers. 

i.:'.: "" .'.'ll'l!,��� �"� .... -W:�u�t�� · 
. , .. , , ,  . . , Builders of Steel Towers and 'ranks . i - :'::':::: La. Red Cypress Wood 'ranks a specialty. 

l :. " .:. \V. J<:. ( � A L () \V E L "  C I I  • •  . . . . 217 E. Main 8treet, Louisville. Ky. 

A b � (J l u t e h '  G n n l· u lllt· ed. 

Abso l u lt ' l y  t h e  B .. s t.  Exchange 
� W I T CII 8 () A R n S .  

llIustrated Catalogue on application Free. 
. . pr Agwts Wanted. • . 

T H E  U. S. TElEPHONE CONSTRUCTION CO, 
131-133 S. Fourth St .. PHI LADELPHIA. 

I 
H ELLO, CENTRAL ! 

Do you use telephones 'f If so. we can �ive 
you just what you want. Our specialty is Blake 
'l'ram�mitters. There is a . 6  best " in everything, 
and ours are the best. We supply complete 
telephones or all or any of the parts to construct 
a t

�W'&�
n
l'li: �ii\1

e
Ii?6{p¥'lH��'i>'iF�WlF��t 

131 Liberty St .• New York. 
- and scriber to be moved B U Y  back and forth and 

� "'' '_ '� j"M � 
base allowm� s p i n d l e  

� = fromUPrigbt to borizon- T E L E P H O N E S 
��"'�".o laced in any position I tal, to reach over. back ""i '  - ,  of  and underneath 

Price, No. 1, 9 inch . . ... $2.50. No. 21 12 �ncb . . . . . . $3.00 'r tU 1 t  :1 1· (' � n fld-n o t  • .  Ch t'RP t hj n e:�." The differ. No. 3, with two spIndles, 12 ano 18 Inches . . . . , 3.50 ence in cost is little. We guarantt:.e our apparatus and IF nlmtrated C ft l u loyne llfu. . guarantee our customers against Joss by ratellt MuttS. 
The L S Starrett GO Manufacturer of Fme To".ls. Our guarantee and instruments are 1 1 0 '1' 1 \ ; U I I U .  • • " P. O. Box 13, ATHOL. MASS. WES'1'ERN TELEPHONE C01'lSTRUCTlON CO., 

Spl it Die & Tap Holders for bolding 0 
Machme 
Screw � � 

:U�aE�e8 ��7" 
used in 1 1, 
Bicycle ' 
Platt's -Four assortments for 

each holder. holding up 
tO�

d
"!�f�jMt �lf:: 

trated cataWgue. 
WELLS BROS. & CO . •  P. O. Box B. Greenfield, Mass 

I C E · BOATS-TH E I R  CONSTRUCTION 
and Mana�ement. 'Vith workin� drawings,. details. and, 
directions in fu l l .  }1�our engravmgs. showm� mode or 
const ruct ion. Views of the two fastest ice-sal l i ng  boa�8 
lIsed on the Hudson river in winter. By H. A. Horsfal l ,  
M .E. Contained in SCIENT I F t c  AMERICA N SUPPLE­
MENT t. 'rhe same number al�o contains the rules and 
t'e�l1 hitions for the formation of ice-b�at cl ubs, the sail­
iOIl and management of ice-boats. Price 10 cents. 

AI R C O M P R ESSO RS 
for Machine Shops 

All sizes and types. 
Pohle Air Lift Pump, 

The In gersol l ­
Serl[eallt nri l l  Co. 

Havemeyer Building, 
26 Cortlandt St., New York. 

Send for Catalogue. 

4ro Monadnock Block, CHICAGO. 
Largest Manufacturers of Telephones in the United States 

T H E  MODERN I C E  Y ACHT. - BY 
Geo. 'v. Polk. A new and valuable paper. containing 
full. practical directions and specifications for the con­
struction of the fastest and best kinds of Ice ' Yachts o f  
the latest, most approved forms. I l lustrated With en· 
�ravings drawn to sca le. s howing the � o r m .  posit ion. 
and arranlleILent of a l l  the parts. Contallled i n  SC I l!�N· 
Tn' I e  A M EHICA N SUPPL1+:I\l E�T, No. 6�4. Price 10 
cen rs. '1'0 be had at this office and of all newsdealers. 

•. DO YOUR OWN Save money ! Make 

•

.. 

'�'�:
""::'

-

.

-
money printing for 

PRINTING others ! Type·setting 
easy. Printed rules. 

t� PRESS .... r Write for catalollue, 
('a;ds, circul�rs,.&c �f�.

ss
{�'f:�fo�y.

cards, 
, .  Press for prmt!ng KELSEY & CO. a small paper, f4U. Meriden, Conn. 

National 
TYPEWRITER 
IRRESPECTIVE OF PRICE, 
THE BEST. Trial proves it. 
Ask for descriptive booklet u E." 

NATIONAL TYPEWRITER CO,::fI:d��l ... S�;.. 

Tho Typowritor 
EXCHANGE, 

It Barclay St. , New York. 
156 Adams St. , Chicago. 
38 Court Sq. , Boston.  
We will save you from 1 0  to 

'I'vnpwriitp" . of all makes. 
Oatalogue. 

Only Portable 
Electric Propeller . ......; 

U SE ON Y I I lTR O W N  BOAT. No 
special boat needed. Usable In shallowest 

[DECEMBER 2 1 ,  1 895. 

AUTOMOBILE C A R R I A G E S : THE 
PaTl�-Bordeaux· Paris Race of.-Brief account of the 
perfol'mance of the vehicle� that obtained the prizes in I he competitioll insti tuted by the Petit Journal. With 
9 i llustrations. Conta lOed in SCIENTIFlC AMERICAN 
SUPPLEM ENT. No. 1 O�3. Price 10 cents. '1'0 be had at 
this office and from all newsdealers. 

The Shipman Auto­
matic Steam Engine 

NO SKI LLED ENGI NEER. 
Kerosene 011 Fuel. 

1. 2. '. 6 and 8 horse power. 
No Extra Insurance. Effi,­
cient. Ecrmomical. Dwrable. 

S H I PMAN E N G I N E  CO. 200 Summer Street. 
BOSTON. MASS. 

waters, beinJ.! movable in every direc-
tion. S�\���e!� ��o��:,r :

O
o���ht�:. ENG INES • 

no danger. Tb�rougJ1ly s!'fe , Using Natural Gas, 
�Yy

U
���re�Ot��

g
b��:���'iBJ:: g��� f:d·Ja

r
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See SCI. AM., Sept. 21. 1895. rect from the tank. 
Call See and Test It. 1 to ro H. P . •  actual. 

136 L:ben'y St New York Tile Sp.·i n gpeld 

_;::::::;;;:;;::::;;:;::;:;::::::;�::::;;:::;:�;;:;::;:::;::;.';=::;;::;;;::;::_ 
("11 filii En gI ll e C o . ,  

2 1  W. Washington St . •  
Spri u l[fi e l d ,  O .  

:��� WORKSHOP E��::. 
With outfits of Barnes Wood and Metal Working 
�hinfJ»:?,;rca.r.e,�!!fb � IJ;;��i 
pete with Factories that use steam 
�h�

e
�n��t�j�it��!i\t::���:�nJ��� 

made. Have Htood the test twentJ years. Send for catalogue. Address: 
W. F. &. JOHN BARNES 1 999 R u by St., Rockford. 

E M PI R E----
• BO I LER  CLEAN E R  • 

---COM POU N D  
'Vf" n o n ' t  (life}' G l' o l n i t i e !'ii . but our 
Circular will give you the information 
that 'r�.i(liin &�:b}l�l (i�i1 !�I ��� v Tr��A:J!�: lJ{gn�a�:�:J�c¥���bl:t �i� �J::lt�t 

OFI+' I (;E : 
Kemble  Bldg . , 1 9  Whitehal l  St . ,  N . Y .  ------

BOSTON ELECTRIC RAILWAY SUB-
way.-Description of a new subway system under certain 
streets of BOl'lton, by means of which the electriC cars 
wi l l  be diverted from the zmrface of the streets on �ome 
of the beaviest l ines of travel. With 8 i l lustrations. 
Conta ined in �CIENTI(o'IC AMERICAN SUPPLEMENT, No. 1 01'.  \"rice 10 cents. '1'0 be had at this olllce and from 
all newsdealers. 

ENC INES. 
� to 15 H. P. 

Suitable for 
ing or any 
Quiring power. 
Prices, etc., upon ap .. 

plication. 

PIERCE ENGINE CO. 
17 N. 17th St., Racine,Wis. 

GRAND RAPIDS, MICH" 
U. s. A. 

Manufacturers of the � i n t z  �I R �  
ti o l l a. .·",  n n d  Ill nrlll t" C': n M  and 
(; nNo l i u f· f4:l1 lr i n e s .  Es

�
eCiallY 

t1:gtr:g• 
for 

R��:
t
�j��

d 
ma�e;:!� 

tured or natural gas - Boats and 
launcbes. Prices within the reach 
of all. Dr Semd for Catalogue. 

Mefltion this paper. 

Valuable Ho l iday Gift I 
A COPY OF 

Experimental Science 
Experi�J.��1�!!,�9b��t��J� The " C l imax"  Stereotyper 

A· NE'W' P I PE WRENCH 
AND 

Mou lding P ress Combined, 

Seventeenth Edition. 

S cient if i c 8!!!!! C ata l ogue 
R E < : E N '(' L Y  l' U B I, I S H E I l .  

Our New Catalogue contatn1nR' over 100 pages, includ· 
Ing works on more than fifty dill'erent. sul?jects. WilJ 
be wailed free to any address on apphcatlOn. 
ill U N  N &; e l l  . . l'uLI .. hers SCIENTU'IC AMERICAN, 

: un I I J·ondway, New Y o ,.I,. 

Pipe Coverings 
open market 

State ('oilelle of 
pUl'pose conducting a CON-

better resua�
E
�hill 

o
�
r 
?
o
�
e
��g:,�

v
XSbestos �pon�e. 

bette!' results than - Magnesia Sectional Coverin�. 
better results than - - Carey's So-called Asbestos. 
better results than - Manville Wool F'elt Covering. 

We offer it at prices to suit tne times. 
Aoenis lYantea. Mention th,is paper. 

New 'i ork F ire Prool Covering Co., 1 2 1  Liberty St., N. Y. 

SAN ITARY SOAP VASE 
I' U EV .;N "' �  disease. waste, pi lfer. 
ing of soap, cJogglnl! of waste pipes, 

Dealers. 

Grips Quickly and Firmly. GALVANIZED 
as well as other Pipe. and 'Will Not Crush 

it. Won't lock on pipe. Does not 
mar nut or highly polished 

flttin". Other 
fef":� ��'es. 

I Send jor Little Book, Free. 
S A M U E L  HALL'S S O N ,  229  West ------------

'DR I LLI NG MACHINEfll 
, MA N U FAC TU RED BV� 

WILLIAMS BROTH ERS., . ITHACA". N.V. 
OR ON S I LLS;FOR ... OR SHALLOW WELLS,'WITH 

STEAM OR HORSE -POWER , 
,. O R  C ATA LO G U E. 

'''111'"'''''' . 'tyILJ.I ....... BR05.JTHACAdI.." 

A RT E SIAN WE LLS -BY PRO F. 
G. Smith. A paper on artesian wells as a source 01 
water supp ly. Essential �eolo�ical cond i tions of arte­
Sian wells. Some chemical features of artesian well 
supply. Contained in 8cnCNTu'IC A M KIUCAN SuP. 
,,"EM ENT. No. 943. Price lU cents. '1'0 be had at this 
office R n d  from all newsdeliJers. 

for makinll perfect C e l l u l oi .1 Ste­
.·t·o t �' 'U�M to be used in place of metal 
stereotypes. Also for makmg R u b­
h e t" � t n ln Jl�.  Sbould be in use in 
every prlntlnll office. See SCI. AM •• 
Dec. 30. 1893. Send for circular to THE J .  F. W. DORMAN CO. 
217 E.  German St. ,  Balti more, Md.  

Manufacturers of 
Rubber Stamps, Vulcanizers. Stereo­

type Machinery and Supplies. 

SOMETH ING 
LOVELY A N D  USEFUL. 

No home i8 com- Wheel 
I>lete without our Chairs 

Oelebrated 
Oombination Ohairs. 

Pleases evel'ybody. old or young, sick or 
well. A pleassnl. life-Iong remembrance 
of a holiday g-ift. Prices satisfactory. 
Catalogue free. r;JrMentw" this paper. 

STEVENS CHAIR CO.,  No,  5 Sixth Street, Pittsburg, Pa. 
s
t�
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e
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pure soap. 
'[ lie unly Clean, Sanitary, and Sfl/ e 

1I.Nl Jl to use soap. 
A aents n"anted. MONITOR VAPOR ENGINE A N D  

POWER COMPANY, 
Sanita ..  y Soap Vase C o . ,  8 ERIE STREET, CRAND R AP IDS,  M ,CH,G/lli. 

=-IlwISENO FOR CIRCULAR. 

Aqueduct BldI[., ROCHBSTBR, N. Y. CASOLINE LAUNCH E NGINES AND LAUNCH'S 

l � O I'nlle8 aud 1 111 S u pe,·b C u ts added. 

Just the thing for a holiday present for any man. 
woman..�tudent. teacber. or anyone interested :n science. 

In the new matter contained in the last. edition will be 
found tbe Scientific Use of the PhonQf'!raph. tbe curious 
optical il lusion known as tbe Anortboscope. tOg'ether 
with other new and lnterestlll2' Optical I l lusions, the 
�tW���e�l&��tl���:c�Jt

a
�:s�

b
����. ���rsxl�

r
}����� 

g-raphy. inciudinJl Hand Cameras, Cane Cameras, eto.; 
Syst.ems of Electrical Distribution, Electrical Ore �'ind ... 
er, F.lectrical Rocker, Electric Chimes, How to Color 
Lantern Slides, Study of tbe Stars. and a great delll of 
other new matter whICh will prove of iuterest to soien .. 
tiflc readers. 
h�n���J�i��rot��y :�i���taIJga�f��r�����$�: 

W",sella JOT tllU S[Tareli c,,"cHiflT. 
M U N N  & CO.. Pub l i shers. 

Office of the SCI E N T I FI C  A M E R ICAN, 
au, BROA D WAY, N lt W  YOR K. 

© 1895 SCIENTIFIC AMERICAN, INC.
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Founrkd bv � Car"", 178S. 

HENRY CAREY BAIRD &: CO. 
Ix f 1I:STRI.A L PUBLISHERS, BOOKSELLERS &; IM PORTERS 

� 1 0 Wal n u t  "'t . . I' h i l nd .. l p b i a. l'a . ,  U . 1S. A .  

;::r Our New 8.ud Revised Catalogue of Practical and 
Scientific Book:- . 00 pa�es. Svo. and our other Catalogues 
and Ci rculnrs, the whole coverlllJ,! every hraJlch of Sci­
ence applied to t h e  Art8. �ent tree and i'ree of po�tu.l!e 
to any one in any part of the world wtlO wil l  furni�h h is 
addreiiB. 

MA�AGI NG ENGINEER-� 
wanted tor a concern in Berlin. which manufactures 
Electric and Hydranlic Elevators, wbo CjUl prove tbat 

�:it� 
e
�¥

e
�l�����i� ��ni:�oOli� l:bFee 

�lJ����W:y
O
��� 

cheapen t be method of manufacture. Please send ex­
pllclt offers, state earliest time of readiness to beJl'ln and 
salary expected under I. L. 1981, Rudolf Mosse, HamblU'g 

WARRANTED 

OAK ' DESKS. 
� 1'i'.

Cb, _ -_ - _  - _  'lg:� 
54 "  - - - 16.00 
60 "  - - - - 18.00 

IT Send for Catal<>gue8. 

AMERICAN DESK 
and SEATING CO. 

CHICAGO, U. S. A. 

F' � � . . � 8J! {p���!O���. 
BRO O K LYN F I RE B R I C K WORK S. 
SS Va .. Dyke I!\tl'eet. B lt O O K I . Y N ,  N. Y. 

STEREOPTICONS 
Lantern Slides 

... ------WE A�E MAKERS 

IT Write !or Catalogue M. Mcintosh Battery & Opt ica l Co. 
• • C H ICACO • •  

CONTRACTS WANTED. 
T o  manufacture Hardware 8DOOiaitles, Pat'd Novelties 
and Sbeet Metal Stamping. Lang Mig. Co., Racine,WIII. 

A Valuable go ok 
FOR THE HOLIDAYS. 

Halj.Jlorocco, $f; .50. 
This splendid work contatns a carefu l compilatlon of  

the most useful Receiptb and RepJies �iven in tue Notes 
and Queries of correspondent s as published in the :-(� i ­
.- tl l i li c  A I n t· .' j t' a  I I  dnrln� the paat ftfty years : together 
with many valuable and important addit ions. 

b�:�'��ll�d�d : v��a�;� t��;;l 'b�a��h
e
�
t
i�h:���f�8 a�: 

beinp: represented. It i s  by far the most comprehensive 
volume of tbe kind ever placed before the public. 

Tbe work may be regarded as tbe pl'oduct Of tbe .tud­
ies and practical exper ience of the abJest chemists and 
tie���e�� i�h�by:res���!r:e-:V ����h;�g i��g

r
�����s�t;�� 

conCise form conven i ent for ready use. 
Aimost every inquiry tbat can be thouiZht of. relatinlil 

to fonnulre used in t.be variOus manufacturing indus .. 
tries, will here be found aDtjwered. 
Instructions for working many dillerent processes in 

the arts are given. 

I'r�g�gTy ':.�17 fI'g:f I�nlit���: ���h �bWrs g� b���� 
va:!l� in their respective caJlings. 

Those who are in search of independent business or 

�l'.:P�l�1:��,-:�\a��5 � we
.:'J,�ie:l's

a
�r���r:�.ie\Te'::i 

MUJ;?gest1ons. 
Jr' Bend for nucriptive Circular. 

MUNN & CO., Publishers, 
I'!CIEN T I F I C  A MERICA N O F F I CE. 

361 Broadway, N ew Vork. 

� C itut i f i c  !mcrican. 
D A I M L E R  M O T O R C O M P A N Y, 

B U I L D E R S  O F  

HiGhest Grade SinGle and Twin Screw Launches. 
Safest, cleanest and speediest power boat built. 
No 8moke or smokestack, no boiler, no elec­
tricity. No steam or naphtha under pressure. 
Run on one pint of gasoline per horse power 
per hour, and are under way in less than one 
minute. No licensed engineer or pilot. 

Also Stationary Motors. 

pro Sen d  for I l l u st rated Catalogue a n d  P r ice L ist. 
W O R K S, " S T E I N W A Y , "  L O N G  I S L A N D C I T Y ,  N. Y .  

ELASTIC ROTARY-BLOW 
RIVETING MACHINE 
For riveting togetber various articles o f  bard­

ware. bicycle chains. D.Jlricultural implements, 
mechanics' tools, sewing machine attach­
ments, and almost every class of work where 
ri v eting is required . 

� Write faT nucriptirms alld Prlcu. 
JOHN A D'I' &; SON, 

.s O O  State St.,  N e ,v Hav e l' ,  C O U l l .  

III.· J1,�n".3"rf P ractical E lectricity '111l l U i;u·ucti ve, I ll . e r ..... t i n g ,  U p  10 da l  t '  
N EDOLLAR E lectrical Industries Pub. Co. ,  . 

A YEAR Sample copy lOc. 9 8 Jackson St., CH ICAGO 

" B A B Y "� 
SEW I N G  MACHINE.  

ex­
of t11ls latest wonder, 

a sam p l e  of its sewing, 
sent with our catalol!ue of 
5,<XXJ f!'ricks and Noveltie�, 

upon application. Fastened by Clamp furnished witb 
eacb machine, but not shown in cut. 

PECK & SN Y DE R , 1 30 Nassau St . ,  New York. 

Genuine Hard Porce lain 
FOR 

ELECTRICAL PU RPOSES • 
Prices and Esti mates on Special 

Work Given on  Application. 

BRUNT & TH O M PSON, 
Successor. t o  H E N RY BRUNI & SON, Manufacturers. 

East Liverpool ,  Ohio.  

... . 
\ 

ALCO VAPOR LA U N C H  
E n g i n e  and H e l m Contro l l ed from Bow 
Latest improved and only 12 to 1 Motor 
now ready for the market. 18 to 40 ft. 
Launcbes. 2. 3. 5 at d 1 borse power. 

., S. . ' ' .. " 1 ___ ----

�E R�'�(f!ebpaled�alJBLE llARP 
,,� 
� 
• « 

<ll ilr. F LA C;  ... 

BUNTING FL�(j� 
Fr;:��"�9.&f.s1' ��:�I 
� ... � MlNUFlliTORY lIT •••••• , C.OLOII. 0""_ 

ilTRfN"IH Of IUTfRIAU .. INI'M E R ICA "." .... 
.. � , _  or" === �" UTIAI�Y ""JI.KJllJI5HIP. �BEST PIIODDCED. _ :t4 ,0 • •• ",<t:.:, "n., ... � 

A. TO O"A.ILIT� 0 

447-45\ C H U RCH STREET, EASTO N ,  PA • 
. .:.- • S()IENTIFIC FOIINTA I N  PI'N • 

THE SANDBLAST PROCESS.-BY J. J. 
HoltzaptfeJ. A fuB description of th it! interestinjit pro­
cess and of the aplJarH.tus employed ; with a discu8sion 
of its capabil ities and present and future appl ications. 
With 8 i l i ustrati ( Jn�.  Contained in S C I E S' T I FIC A M E R­
' (' A N  RlTPPLEM E ST, No. I O l O. Price lO cent8 . rl'o be 
had at this office and from a l l  newsdealers. 

PUZZLE PENKNIFE, 700. 
qp;W;i'4 9NF'a81!t. =� �-.IedlDBiek. e1 handle. Pruc the 'button and it Open •• -Worth !!5c . .. ..  knife ud t5.oo .. • punle. A .!!ample ofoul' 1000 Bargainl. mailed poItptJd with C.t. for tOe. ROBT. H. INGKRSOLL .. B.R". 6. COIlTLA.NDT ST. N. Y. CITI. 

Does Your Cash Balance ? Are A l l  Cred it Sales Charged ? 
Tbese a " e two 8eri o n s obstade" T H E P EC K  CAS H R EC I STER and can be overcome by u P!l l n lr  
M a n u factul'ed b y  'I'HE PECK C A S H  ItEG I "; TER COlUPA N Y, SYRA C U SE, N .  Y . ,  U .  1S. A .  

MESSRS. Mml" & CO , Solicitors 
of Patellt�. uave had nearly fifty year�' cOlltil1uou� experience. Any 
one way quickly a.:;certain, free. 
w:t���bl:bY i��:ii��O�� ����blY c�� 
�mmunication� st rictly conflden ... 
tial. A handbook ot' patents and 
bow to obtain tbem sent free. 

PATENTS 
taken tbrou�b MUDD & Co. receive 
special notice in the Scie1l t l fi c  A lHt r. 
inl1l.  'I'his splendid weekl y  paper, 
e'egantly i l lustrated, bus the largest 
Circulation of any scientifiC work.. 
ta a  year. Specimen copie� free. 

Address )1 UNN &; CO., 
New Y ork. 361 Broadway. 

THE IlU PROVED 

PERFECTION CAKE T INS  
Loose bottmns. .. D<m't leak." The gro(}Ve 
prevents that. Reqwire no greasimg. I More than & mil lion American house-

!�ru��Py� �e
e
t�:�� �1��:�e����� 

Tins by mall for 35 cts. Write for cat­
alogue · sllowlng ten styles - Round 
Square and Oblong, and learn all about U The Groove. "  �xclusive territory 
to agents. RICHARDSON M F G .  C O . ,  1 , R ende 1St . . Bat h ,  N. Y .  
-----------------------------

MUSIC BOX l:�tl'8J r.,e::� I'fJ�td 
Tunes unlimited. See I Hear it I�'" 
IcPu WISH to sell ? ioou WANT a BARGAIN ? 1Y..iYIi (etLANTERN� WANTED 

�'J '-\ ANO FOR. SALE �&,I_Io.-_"_���� OR EXOHANGE. 
If fOD care to !"AVE MONEY aD Lantern .. and 
Shdes of our OWN MA.KE or of hers, send for catalogue to 

HAR BACH & CO.r.�rlr�t'E\.'"�B'k 
Improved Acme Jacketed Kettles. 

~ 
PLAIN OR PORCELAIN LINED. 

Special Goods i'i
.t''o"U�,,�� PORCELAINED . ' . .. ' . . .  . 

T H E  l'i'I' I ' A RT & l ' ETE Il SON CO. ! 
Broad & Tatbam StB., BURLINGTON. N. J. 

R E D  C E DA R  TA N KS, CVl,JNDERS and CAISSONS-of Pine o r  Cypress-any SilO. 
. WH,l;iA Mt!! lll J<'G. (:0_. K A I.A \l A Z O I I .  llI l C · H .  

16 MUl'r!IY Street, New York. I 3'11 Vine Street, Pblladelpbla, Pa. 36 Soo,Harket Street, Booton. '/31 MOnadnock, Cbicago. 

399 
PROPOSALS. 

pR��R.S���t P��� ����<fJrA�: of ��8t ���J:!!� 
ter. West Point, N. Y. December U, 1895.-8ealed PI O­
posa1s In triplicate wlli be received at tbls offioe ant o l  
nOOD, Monday. January 1.3. 1S96. for the construct.ion ot u 
Memorial Hall. Plans can be seen IUld forms and spp<:i­
ficattons obtained at tbis ofHce or at the office of Messrs. 

tl�� i�ort<'���r�'���'iit,\;���t;�:d It:: �{� �e':.�'il 
all proposals. J. B. BELLINGER, Captain and A. �. M., 
U. S. Army. 

JlET-&\m2EI:.0D TOOLS FOOT POWER fM)1IO��� =��a:8K::'IACHI.ERY • We� ln B� ..u $he  LEA D I NG f.'::.IP." .1:' VERY LOW PRIOU r  iIoDIhenfil fOr Jarge IIlua. OaWocr. THE WILKINSON CO ••  sa RandOlph St., Chloe,.. 

I CE M . .f C ' H I N E"'.  C o r l i ". E U ll i u e  •. . Ih·p,,""" .' 
n1 l d H nt t l erlil' ill ncbi nery . THE VILTER 
MFG. CO., !j99 Cllnton Street, Milwaukee, Wis. 

VVA-�TE: :D 
Wire specialtle. to manufacture in quantities. Send 
samples for prices on work or tools. 

L. R. H i tchcoc k ,  W atertown, Conll . 

ELECTRICITY PAPERS 
�g: k fig� tg M:�: : ¥�l:,';,'l!gne. II Pric� each 1 0c. 

No. 3. How to Make an Electro lIlotor. 
Bu bIer  PUb.  Co. 

No. 4. How to Make a Storage Battery. Lynn.  Mass. 

W E  D R I L L  W E L L S  
A u ,·whc I·f;'·. A ll Y  I) .-.,t " .  rut· A l l )· "1I 1 ·pOl!le. 

P A LJiOitt dr�inf; l� I��rs expejjt?I��) E��it�i H w. 
A �I E R JC A N  A I � E N C V  I N  I.O S IHI N .  

A n  old established London House bavin� extensive 
European connectiom� would be glad to receive Ad .. 
ditional Agencies. Hil<best references. Address 
R. M. M., 415 Produce Excb"lll,e BulhlinIC. N�w York. 

Hawkins'  "Aids" to Engineers 
E X A IlI I N A TH' ''' !'O. witb Ques tion. and An­
swers, � x 0-2, leather, p;i lt e�e, $2, postpaid. 
���

d
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A 'liJ�� 
& CO., 91 Liberty Street, NEW YORK, N. Y. 

Hahn's Improved Watchman's T ime Detector . 
Tbls Clock Is adapted for \I or 12 stations, 
and the keys are all dlll'erent. Tbe regls-l1��g":�ddfr� Itl::��.!:r�j ��I�!rgla 
style Time Detectors, wblcb mark eltber by holes or an impression on the dial. For elrcularB, address A. N A N Z  & CII .  1 18 CbalUoe,'s 1Stree!. New Y o,·k .  

T � S c ient if i c  Ameri can 
PUBLICATIONS FOR 1 8 96. 

The prices of the different pub�icat\oWl ln tbe United 
States, Canada, and Mexico are III! follows : 

RATES BY MAIL. 
Tbe SCientifiC American (weekly), one year $3.00 
Tbe SCientific American Supplement (weeJ[jy), one 

year. - - 5.00 
'l'he Scientific American. Export Edition In wblcb 

Is Incorporated tbe Spanjsb Edition (montbly). 
one year, - il.rtl 

'l'be Scientific American Arcbltects and Builders 
Edition (montl.ry). one year. - - 2.;.xi 

COMBINED RATES. 
Tbe 8cientlflc American and Supplement _ ' •. 00 
Tbe Sclentiflc American and Arcbltects and Build-

ers Edition, - - 5.00 
Tbe Scientific American, Supplement, and Arcbl-

tects and Builders Edition. - . 9.00 
Prnpr!1'Uonrt tf Uatts for SLr. MfJn ths. 

Tbls Includes postllj[e, wblcb we pay. Remit by postal 
or express money order. or draft to order 01 

M U N N  & C O . ,  361 llrlladway, N ew York. 

© 1895 SCIENTIFIC AMERICAN, INC.
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)m()veriisements. 
n it /UNA R Y  RA'l'ES. 

I n s i d e  P n !r e .  c a c h  i ll !!l e l' t i o n  • •  , ;j  c e n t "  n l i n e 
Back ll n sr e .  e a c h  i U S e l' l i o n  • •  - $1 .00 n l i n e  

nr- For some 'classes oj Advertisements, Special and 
Higher rates aTe required. 

'l'be above are charges per agate l ine - about eight 
words per l ine. This notice shows the width of the line, 
and i8 set in �ate type. F.n�ravinJls may head sever .. 
t i sements at ttie same rate per 8.jZate l ine. by measure­
ment, &8 the letter press Adverti;iements must. be 
received at. Publication Office as early as ']'hursday 
nlOrniJUr to appear in the foll owin� week's I ssue. 

YOU can't tell a balky horse by 
h.s looks and you're just as likely 
to be deceived In a bicycle. There's 
no b etter guide when buying a 
wheel than this famous name-

Monarch 
It Identifies the king o f  wheels-It's  a 
guarantee of strength, speed and re­
liability. A name that you can 
proudly point out to your friends. 

4, models. $85 and 1100, fully guaranteed . For chil· 
dren and adult. who want a lower price " h eel the 
Dedanee i. made In 8 model., lID, $50. too, 175, 

Send tor Monarch book. 

Any Boy 
that will take the trouble to send for a 

"Rugby" Watch 
CATALOGl1E, N o .  6 1 ,  will know mOl'e 
about what we have made for them I n  

WATCHES 
than they wou l d  learn by readillir a 
paae of adverti8ement8 • . 

Our entire new \lne of Boys' Watcbes Is elegant 
In deSIgning and suits every taste. 
The " ltulrb y "  Catalogue will tell the story. 

The Waterbury Watch Co. 
WATERBURY , CONN. 

HALF A CENTUR Y OF CYCLES. -AN 
i l l t e re::ting history of the cycle from its origin tIp to the 
pl'e:'lent time. The first crank.dri ven bicycle. 'l'he , I  hl lne-shaker " and its succes!;ors. 'I'he tricycle. 'rhe 
modern wheel . Cycle bui ldinll a science. Points of im. 
�i't\h
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CAN SUPPLEMENT, No. I 0 1 �. Price 10 cent •. To be 
bad at tbls office and from all newsdealers. 

'GENTS WANTED FoR. FINE TOOLS IN EVERY SHOp. 
It CAT��:R (l.H.BESLY &. (;0: 

AND AGENCY. CHICAGO, I LL.u.s.A.-

The 

ALL AIUTHMETICAL 
PROBLEMS 

solved rapidly and accurately 
by the Comptometer. Saves 
6o per cent oftime and entire­
ly relieves mental and ner­
vous strain. Adapted to all 
commercial and scientific 
computation. Why don ' t you 
get one ? J;Vrite fur pamphlet. 
FELT a. TARRANT M F G .  CO . 

52-56 I L L I N O I S  ST. CH ICAGO. 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

Tl1is Com pany own s Letters­
Patent  N o .  4 6 3 , 5 6 9 ,  granted 
tc  E m i le B e rli n e r  � ()\- e m -
b e r  1 7 , 1 3 9 1 ,  f o r  a c o m b i n ed 

Telegra ph a n d  Telephl)ne, 

coyeri ng a l l  forms of 
M ic ro p h o n e  T ra n smit ters 

or contact Telephon es. 

J t itu t if i c  �tutritan. [DECEMBER 2 I ,  1 895. 
I ENG I NES  n o i l "" � an d  �Iach i n e T o o l  • • New 

• and Second-hand. Send stamp jor paper 
"Machinery d:· SuppL'ies." 'V . P. Davis, Rochester, �. Y. 

Are made in the Largest and 

Best eqUipped Bicycle Factory in the World. 
It requires a corps of scientific men to construct a bicycle that will meet the demands of the modern rider . .  We have the best meu in .the world iu each department-steel experts, mechauical experts. superlOtendent. master mechamc, etc.-tbe largest aud most thoroughly moderu bicycle plant in the world-buy tbe best of high-grade material, regardless of cost. and make every part under our own roof-hence we know we are rigbt in warranting the Waverley to be the best bicycle built in the world, regardless of price. Do you waut the best ? Our catalogue is free by mail. INDIANA BICYCLI! CO., Indianapolis, Ind •• U. S. A. 

DO YOU WANT A LAUNCH ?'" • 
That you can run 
yourself. 

That is Clean 
and Safe. 

Send 10 cent stamp for Illustrated Catalogue of 

That requires 

neither Licensed 

Engineer nor 

Pilot. 

� _____ THE ONLY NAPHTHA LAUNCH. 
GAS ENG I N E  AND POWER COMPANY, 1 85th St. , Morris Heights, New York City. 

S"Wlng :\Iachinell Org:1D8. Ph-nos :-: tI; fell,Too,. At I p '  mevele., Watch .. GU"', 1<uggie • . R"n e .. , I TU RBI N E 4- rIC 0 :o-�a

.

le8 of :\ 1 1  v lrietiee :md ] �\I ot�er :l.rtlciea. I U Ll!tts free. CHtC , GO ScALB Co" ChlC:IgO. 1 1 1 ,  

W A T E R W H E E L  S .  
S E N D  F O R  PAM P H LET • 

.JAME8 LEFFEL &: VO., S".'Dc1\e1d. Oh'., U. 8. A. 

THE MOST POPULAR SCIENTIFIC PAPER IN THE WORLD. 

W'" ESTA B L I S H E D  1 845.  
Circulat ion  Larger than al l  Papers of i ts  C lass Combi ned. 

O ll l y  83.00 a Yea.', inc l u dhllr Pos t O lre to United States,  C o n a .la, a n d lUexi('o, 84.00 a Y ear, 
I n c i lldillir Postage to n i l  ('ou n t r l e s  In t h e  I'ostal U n i on .  
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talned by any sclentltlc publication. Every number 
contains sixteen lar�e pages, beautifully printed, ele-
���lltv!n.?::�:j

e
�; t�� :ri�:£��v�Y, ��r:i::ti�

t
:�� I�: 

��f!��� �J
a
ftCe

es
U��f�V l�s,P�:i���ln�

e
�f�}:;�

t
&e�� 

logy, Mineralogy. Natural History, Geograplly, Archre-
����rm���:tE�*�����r;;,

i
8\llal����J

l
�
c
�fl�·1�����I���::�: 

��iptfi�
i
¥�C�I��fo:�1,

i
l�i�r;;u�����r�n�

n
���de�:l���8;����: 

tary Engineering', Agriculture, Horticulture, Domestic 
Economy, Biography, Medicine, etc. A vast amount of �fn�d ���j�������i�I!��
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with engravings. 
Each is.ue contains a full li.t of Invention. for which 

patents have been granted by the Uni ted States each 
week. giving the name of the inventor. The Notes and 
Queries department, with its full answers to various 
questions in mechanics and general science, win alone 
repay the reader for a full year's subscription. 

The most important En{]ineerinq Works, Mechanisms 
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e
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It abounds with fresh and Interesting subjects for dis­
'.cu8'3ion, thought or experiment. It tends to improve 
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Pre�illent8, OffiCials, Merchants. }1"armcfS. Teacher!';, Edi­
tors, Lawyer.s, Physicians. C!ergymen-Peop!e in every 
walk and profession in life, will derive satisfaction and 
benefit from a regular reading of 'llH E SCIENTH'IC 
Al\n;UICA:N. 

As an instructor for the young It is of peculiar advan .. 
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tbem manly and self-reUant ; subscn be for your work .. 
men-it will please and 88sist their labor ; subscribe for 
fi�rrn 
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dS-lt will be likely to give them a practical 

O n e  copy of THE SCIENTIFIC AMERICAN and one 
copy of 1.'HE SCIENTIFIC AMERICAN SUPPLEMENT (see 
prospectus below) will be sent for one 
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ear, postage pre-
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SCI ENT IF IC  A M E R ICAN SU PPLEM ENT. 
Published Weekly. $5 .00 a Year, inc luding Postage. 

A����c!�,�u1ii�tll�J��lfo�'� Sf���ilh��, �!�:���� 
ber containing 16 octavo pages. THE SCIENTU'IC 
AMERICAN SUPPLEMENT embraces a very wide range 
of contE:nts, covering the most recent and valuable 
contributions in SCience, MechaniCS, Architecture, and 
Engineering, from every Dart of the world. Every 
lIumber contaius sevel!al illustratloDs. consisting in part 
of important engineering,works, in proqress or complet­
ed, both a.t home and abroad. It presents the most. 
recent papers by eminent writers in every department 
of science, and every number contains information use­
ful to engineers In every department of industry. civil, 
mechanical. electrical, etc. 

'1' .. n 1J � l a t i oll � from French, German and other for­
eign journals, accompanied with illustrations of Grand 
Engineering Works ; also · of Naval and Mechanical con­
structions of magnitude. projected, progressing. and 
completed, at borne and in a!l countries abroad. 

·.'h e  mo�r i m tlOl'tall t pnpel"!'ii read at Scientifi
C 

Con­
ventions, by the best and most profound thinkers, will 
be found in 'rHE SCIENTU'IC AMERICAN SUPPLI<�I\I ENT. 
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themsel veli or makinll a :���Yo�fm��h:E��l subject n any department of sci .. 

l"ri ep-$5 a year, in -advance : or one copy of THE 
SCl E:-JTI FIC AM};';llCAN ( see prospectus above) anll one 
COllY Of'l'HB  SCIl,""NTII<'IC Al\JE IUCAN SUPPLl;l\Il<:NT uoth 
mailed for one yeur for $7, paYlllent in advance to tht;} 
puul isher� . • 

To F01'f'hrn � lI b"CI·ibf"l'�.-Unrler tbe facilities of 
the Postul Union, 'llHE SCIEN T J }' ! C  A M�lUCAN is now 
sent hy Post direct from New York, with regularity, to 
subscribers in Great Brit-ain, India, Australia, and all 
oth{!r British Colonies i to Ii'rance. Austria. Belgium, 
Germany, Russia, aIHi all othel: European States ; Japan, 
Brazil ,  and all St.ates of ' �nt,ral and South America. 
'l'erms, when sent to fvreil!ll countries, Canada and 
MexiCO excepted, $� gold, for SCJI+;NT I FI C  Al\IEIUCAN, 
��a s��
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THE SCIENTIFIC AMERICAN BUILDING EDITION. 
Publ ished Monthly. $ 2 . 5 0  a Year. S i ngle Copies, 2 5  Cents. 

This Is a Special Edition of 'rHE Scn��TI FIC AMERI­
CAN, issued monthly-on t.he flrst uay of the month. 
Each number contains thirty-two pageH, forming', 
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",nd with fine engravings ; i l lustrating: the most inter­
estin� examples of modern Architectural Constrnction 
and allied .u\;Jject •. 

A spetjial teature iathe: presentation in each number 
I �tsl�e�� ::g, =r:,n?n��Bjirrian��:it g{

i
�:�; ! moderate criJ1: "8 "en &&--the more expensive. DrawingM 

in perspective and In eolor are given, together with 
Floor Plans, Costs, etc. 
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Li�t:��g�W::nS��:f�!�'til��r:l�?���co�iTI����ayr;�tf�i 
of Grounus, etc., are i llustrated. An extensive Com­
pendium of Manufacturer�' announcements iH alMO 
given, in wbich tile 1II08t rellable and approved building 
Materials, Goods. Machine.s. 1.'ool�, and Appliances are 
described and illu.strated. with addresses of the 
makers, etc. 

'I'he fullness, rlchness, cbeapness, and convenience of 
this work have won for it. the IJlu'U't'ld ei I:'l�ulRti Ull 
of any Architectural publication in the world. 

Bou n d  V 0'1 II ItI Clil of the whole work. from beginning 
in 1886 to close of lS1\'1, may J.ow be obtained at this 
office, or from Booksellers and Newsdealers. Price, 
stitched in paper, 12.00 per volume of six months' num· 
bers. Two volumes per year . .I1'orwarded to any address. AMERICAN. 'llhousands of dwellings and other build­

ings have been erected on the various plans we have 
issued durin� the past few years. C�;q�I:!�d��g�:l!t11���:��
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Arcbitects, Builders, ann Owners win flnd this work one tbousand illustrationp.. 'rhe refidin� matter covers 
valuable in furnishing fresh and useful suggestions. a large variety of useful and excellent tmbjects, inter-

. All who contemplate building or improving horne.s, or csting to every one. No architect, buiJder, contractor, 
erecting structures of any kind, have before them in engineer, or householder can afford to be without this 
this work an almost endless serie,lI of the hI-test and tJl'st splendid work. It is full of useful Information, and its 
examplfs from which to make selections, thus saving Hlustra.tions have a permanent value for suggestion and 
time and money. reference. It never �OWB old or useless. 

trTh .. safest way to remit Is by Postal Order, Dratt or Postal Note. Money carefnlly placed Inside of 
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d, seldom goes astray. but It Is at the sender's rlsk_ Address all 

MUNN &: CO. , Publishers, 361  Broadway, NEW YORK. 

The $5 .00 
POCKET KODAK 

EASTMAN KODAK 00., 
Sample photo and booklet 

fCIT two 2-ant stamps. ROCH E STER, N. Y. 

FIRE GLOBE 
G A S  H E ATER 

For warming rooms with ordinary gas . 
fittings, Tbe heat of the gas tlame •• 
increased 500 per cent. EcoJWmical, �w:,t, �;fdf�,��t 

���e:;O 3t;.iIi 
I'teel, .1.00 ; Brass or Nickeled, ,UO. 
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landt Street, N e w  Y 01'1. C i t y .  
AGENTS WAN TED EVERYWHERE. 

tr Send for Descrtptive Circu!ar_ 

P R I E STMAN S A F ETY O I L  E N G I NE 
,. Phenomenally tow in cost oj operation."-Frank l in Inst. 
!i I"�.l�n\r K�rose ne ,  N OT Gaso l i n e  

!i U R  
. l<; S G I N E E H  

���r�icaMiWPJ�i��f:;lg\'t 
lng, Pumping, Milling, etc. 
P R I E S T  M A N  & C O M PANY . I n c .  
F I'on t lind Tasker Stl' c e t s ,  - - l' h i lluit: l p b i a  

• • •  W E  ARE BUILDINC • • • 
The Celebrated -

"HORNSBY-AKROYD" 
�-----O I L  E N G I N E  

The De La Vergne Refrigerat ing  Machine  CO. 
FOOT E. 1 38TH STRE ET, N EW YORK. 

There is hardly a USE OF POWER 
\ge�:���Cr:�e��

o
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or on the Farm. the 

" C H A R T E R "  w ... ::::;;:::�;::��' Is not now tllllnfi' It Is a180 run-
Yi�a�°o':.�·T�:Sh��I��g��:: ;",.",.==-,,,==:::s 
�h'iie.

Of course It also u.e. Ga.-

CHARTER GAS E N G I N E  CO.,  P_ O. Box 1 48 ,  Sterl ing,  I I I .  
Gas Engine Ignition 

Our Specialty. 
L E E  & C O L  L I N  S .  

Electrical Expel·.s, LUonadnock Bldlr" ChlcDlro. 

THE BICYCLE : ITS INFLUENCE IN 
Health and Di�ease.-By G ; ,M .  Hammond. M . D. A \'al. 
uable and intere8tin� paper in which the t'ubject is ex­
haust ively treated from the fo l lowjn� standpoints : 1. 
The use of the cycle by person� i n  health. 2. 'j'he use of 
tbe cycle b y  persons diseased . Contuined i n  8(,I ESTl (0' 1('  
A MERICAN SUPPI,EM K�T, No. I IlO�. Price 10 cent •• 
To be had at thts Office and from all newsdealers. 

Drawing } 
Instruments 

} 

IlI R l1 u f" ct o ry E.tnbl i.h ... d 1 ' 6 1 . 
LE �D PENCILS, COLORF.D P�iNCIL8, !.;l,ATE 
PENCILS, WRITING �LATES. S·l·J;;�;r. PJ;iNS. GOLD 
P'ENS. INKS" PEN(,I L CASES IN SIL V E lt AND IN 
GOLD, 81'A'l'ION ERS' RUB BER GOODS, RULERS, 
'-'OLORS AND ART1S1'S' MATERIALS. 
78 Reade Street , N ew York, N. Y. 

iU a ll u factory Estahlished 11'61. 

J ESSO P'S S T E E LT H8\�E.fV 
F O R  T O O L S, S AW S  E TC 

W� J E S SOP & S O N S  c �  9 1  J O H N  S T  NEW YORI{ 

PRINTING· INKS. Ta,e SCIE1<TIFI<; A&I!CR�CAN I. P.!it:ted .. Itb CHA >1. JjlN EIJ JOHNSON 1£ CO. S INK. Ientb and Lombard , St8 .. PhIladelphia, and 47 R08e St., opp. Duane. New \'on 
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