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J titutifit �tUtritan. 
IT WAS THE PONS-BROOKS COMET. 

A correspondent in Iowa Falls, Iowa, writes that he looked 
in vain for the Pons·Brooks comet in tlle northwest. On 
the 14th of January, however, " he discovered directly in the 
southwest a comet about 30° above the horizon, with its tail 
pointing in an easterly direction." 

He wishes to know" if the newspaper acconnts of the Pons
Brooks comet have located it in the wrong place, o r  if the 
one he has lately seen is a new visitor of the comet fam
ily." 

The comet seen in the southwest by our corre�polldent is 
the Pons-Brooks ('omet, the same celestial visitOl' that was 
first visible to the naked eye in the northwest. It has not 
been wrongly located, nor is it a new member of the comet 
family. The comet was faintly percept ible  to the n aked 
eye on tbe 27th of November, but did not  become distinct
ly visible nntil about the 21st of December, when it was i n  
the con stellation Cygnus, high n p  i n  the northwest, appear
ing as a faint nebulous mass with a very short tai l. It, has 
been observed on every clear, moonless ni/!:ht since, moving 
with inconceivable velocity to the southeast, passing from 
Cygnus into Pegasus and into Pisces, where, on the 14th of 
January, it was found by our c0rre,.;pondent. It was then 
at its brightest poi nt and nearest to the earth. Since that 
time it has passed its perihelion , or nearest point to the sun ,  
and i s  now decreasing in  luster a n d  d iminishing i n  s ize, b u t  
still traveling southeast a s  i t  rapidly wings its flight t o  the 
depths of space where no human eye can track its course, to 
be seen no more till its next return in 1955. The comet will 
prohably be visible in this latitude ti l l  the latter part of 
February. 

RELIEF EXPEDITIONS FOR THE AMERICAN COLONY 
AT LADY FRANKLIN BAY. 

The sealing steamer Bear has been purchased at St. Joh n 's, 
Newfoundland, for the Greely Relief Expedition, also at 
Dundee the whaler Thetis. Still another vessel is to be 
selected and bought for the same purpose. The failure of 
the relief expedition of last summer makes it i mperative 
that no t i me be lost i n  ge tting help to the colonists, now 
probably at Littleton Island, about 1600 miles north of Disco, 
Greenland,  and no risk run of a defeat of the undertaking 
by the loss of'a single vessel. 

For the solution of certain meteorological problems, Lieut. 

Weyprecht, the Austrian pxplorer, now dead, proposed a 
scheme of simultaneous observati on to be undertaken join t
ly in Arctic regions by the leading nations of the world. At 
tbe three international Polar Con feren ces, held at Hambnrg 
in 1879 , at Berne in 18�0, and at St. Petersburg in 1881, the 
programme and details WEre settled. At the last meeting it 
was decided to delay tbe beginning of the enterprise from 
1881, as first proposed , un til  1882. Preparat ions had been 
made in this country, however, for carrying out our part of 
the original programme; and in t!Jp ,ummel' of 1881 two ex
peditions set ont, one for the n orthernmost poin t of Alaska, 
under Lieut. P. H. Ray, the other under Lieut. A. IV. Gree
ly for Discovery Harbor, Lady Franklin Bay, 810 50' N. lat .. 
and 65° W. long., 500 miles from the Pole. The other ten 
stations selected were: Fort Rae, n orth of :Manitoba , by the 
British; Cumberland Island, n orth of Hudson's Bay, by the 
Germans; Goodhaab, Greenland , hy the Danes: Jan :Mayen 
Island, by Austria; Spitzbergen, by the Swedes; Bosskopp, 
near North Cape, by Norway; a point near the White Sea, 
by Finland; NovaZembla, by the Russians, who  had another 
station at the mouth of the Lenn River in �iberia; and Dick
son Haven, near the mouth of the Yenisei River, by the 
Dutch. 

The Dutch expedition failed to reach its destination, hav
ing been caught iu the ice in the Kara Sea. Observations 
were made during the winter, however, and the party made 
good their escape when their  vessel. sank, on tbe breaking up 
of the ice the following summer, All the other expeditions 
were successfnl , with the possible exception of the most 
n ortherly one of all, that of Lieut. Greely, at Discovery 
H arbor, from which nothing has been heard. 

The Greely party, numbering twenty-four in all ,  sailed 
from St. John's in Angust, and reached their destination eas
ily; the Proteus, which conveyed them, had no trouble from 
the ice either  going or returning. The colony was provided 
w ith a house, with boats, and with provisions and ,tores 
for two years. Near them was a bed of good coal, so that 
they were sure of a plentiful snpply of fuel. It was agreed 
that a rel ief party should be sent them the following sum
mer, to rt'plcnish their stores and bring away any that might 
be sick. If that should fail to reach them, an effort should 
he made to bring them all away the next summer, 1883. In 
the event that the second expedition should fail to appear, 
the colony were to abandon the station not later than the 
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at least, and possibly stores enough to keep his men alive 
through the winter. This on the assumption that the party 
had weathered tee two preceding win ters in health and 
safety. But where there are so many con tingencieE, it is use
less to speculate with regard to their fate. If tbey came do wn 
to Littleton Island last fall ,  as proposed, they would be 225 
miles from Cape York, whpre tbey might find Esquimflux 
and doubtful assi stance during tht� winter; or possibly they 
might have beell able to reach Upernavik, 550 miles f1ll'ther 
south, if favored with good weathel', health,  strength, and 
sufficient supplies, At several points between Lady Fl'Hnk
lin Bay and Cape Sabine are deposits of provisions and 
stores left by previous expeditions, which may have helped 
them out matel'ially; there is thns a possibility that the 
colonists are somewhere fairly well ' sheltered and provision
ed. It is eqnally possible that they may be all dead from 
starvation, exposure, or disease; or worse yet, painfully 

struggling against every hardship only to perish mif;erably 

before help shall reach them. In any case it is essential 

that the coming relief pxpedit ion be wisely manned and 

amply equipped, and t hat it shall waste no time in getting 
to its destination . 

--��--_"""""'H."'I_" ______ _ 

Rapid Transit in Brooklyn. 

In no other c i ty of tlie country has there been so mnch 
talk about local rapid transit by means of ehwated railways 
as across the n arrow arm of sea which divide,; Brooklyn from 

New York. The success of the New York system led to 
many attempts to obtain charters for d ifferent routes, but, 
except a small portion of all elevated road built five years 
ago, and never operated, nothing has yet been done. There 
has been local opposition, because of the snpposed damage 
a road might occasion to property on the best rontes, and capi
talists are naturally wary of investing in so expensive a 
structure to be built ou tside of the n atural lines of travel. 
After much talk, howe ver, it seems quite l ikely that some
thing definite will be done during the prese'Jt year, on one 
or more of the h'll f dozen different lines that have been pro
jected. The objecting property owners bave seen that the 
New York elevated roads have been of decided advantage to 
real estate iu some sections, even directly on the lines of their 
route, as is conspicuously noticeable in Sixth Avenue, while 
they have wonderfully stimulated building and advanced 
the price of lots in th e whole upper part of New York Island. 
That an elevated road system in Brooklyn would have a 
similar if not as great an effect in stimUlat ing the growth of 

that city in the much larger area of low.priced lands in its 
out lying wards cannot be doubted. 

Brooklyn is pecul iarly situated, as compared with any 
other large city of the Union.  Tbough the th ird of our 
ci ties in population , it has no real business cen ter in the sense 
that other cities have. It i s  spread out over a comparatively 
wide area, from every quarter of whi ch a living tide of peo· 
pIe flows to New York all the early part of the day, to re
turn as regnlarly at night. So widely are its suburbs separat
ed , however, that in only two or three direc tions is there 
sufficient  popUlation on direct routes of travel to encourage 
the building of elevated railways; even on these there could  
not at once be a business done equal to that wbich the 
New York roads are doing, but that the t ravel wonl d  pay at 

the start a good interest on such roads, econom ically built, 

there is no reasonahle dou bt. 
The bridge has n ot had the amount of t ravel that was ex

pected, for its ear service has been inadequate, and the 
terminal s in the two cities are far from

' 
what they should be. 

But with these faults removed, and an efficient  rapid trans i t  
system for  Brook lyn making d i rect connection wi th the 
Bridge system, at leaKt a half million people would be 
materially benefited in the i r  daily life, and the growth of 
Brooklyn, particularly, greatly accelerated. 

Su�ar in '.I'obaeco. 

That tobacco, as ordinarily prepared by some o f  the man
ufacturprs, is frequently sweet ened with molasses, honey, 
licorice, etc. , i� not donbted, but we think it  will be a sur· 
prise to most pcople to learn that a considerable percentage 
of sugar is II n atural constituent of tobacco. Yet such has 
been demonstrated to be the fact by Prof. Attfield, F.R.S. 
Eight samples were obtained from planters in different parts 
of Vi rginia, Kentucky, and North Carolina which gave, to 
100 parts of leaf, from 5'57 to 9'60 parts of tobacco sugar,  
and from 8'23 to 12'80 parts of total sacehal'oid matter. In 

tobacco grown in unfavorable conditions, or without suffi

cient heat, the amonnt of sugar is often but a mere trace, 

while for light colored or bright Virgin ia  leaf it will average 
about ten per cent. 

.4.j � 

first of September, 1883, and make their way to Littleton Anti-Postal lnedicine Law-. 

Island, where supplies would b e  left them, i n  case they were A bi�l to "prevent the use of the mails to advertise nox-

not previously picked up. ious and dangerous medicines," etc. , bas been introduced in 

Tbe first relief expedition was stopped by ice long before the House, the regUlating of the matter to be delegated to 

it  reached the neighborhood of the colonists. It made a de- the Patent Office. It, provides that no advertisement of any 

posit of provisions and' stores at Cape Sabin e, near the south kind or nature, or arlvertismg device of any medical prepa· 

extremity of Smith's Sound, 250 miles south of Discovery ration , compound,  or  prescription ,  or any punch, bit ters, 

Harbor, and returned home. The attempt made last sum- etc. , used as a beverage or as food or medicine,  shall be 

mer, in two vessels, to reach and succor the colon ists failed carried in the mails unt i l  the exact formula thereof, with a 

disastrously ;  one of the vessels, the Proteus, was lost, find no sample, be placed i n  the Patent Office, examined, and sub· 

stores were left for the retreating colonists when they should stantiated by affidavits, and the issue of a certificate there

reach Littleton Island . It is po�sible that on learning of for, at a cost of $20. This would seem to be a very Hweep

the misadventure of Garlington's expedition,  when reaching j ing bill, covering many things not known as patent 

Cape Sabine,  Lieut. Greely may have returned to bis old medicines, and its provisions are almost broad enough to 
quarters at Discovery Harbor, where he would have shelter cover even physicians'. pre8criptions. 
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Care 0.' Sick Patients. 

A writer in the Boston Traveller gives some praetical 
hints in ministering to the sick which are worth heeding. 
To be a g'ood nurse requires a rare combinat ion of excel
lences in the 5ame ind i  vidual - intelligence, physical 
strength, a kind d isposition with firmness , a light hrmd and 
foot, courage greater than that wbich an imates the soldier 
on the battle field, and, above all ,  untiring patience. Given 
these, and the nurse becomes more than balf the remedy ; 
not only inspi ring confidence on the part of the patient, but 
of the surgeon or physician al�o, who can rely tbat his i ll
struct,ions will be caITied out with implicit obedience to the 
letter. 

Such a paragon, however, is rarely to be met with, except 
as an emissary from one or another of tnose admirable insti
tut ions where ladies are trained under ski l l ful ma nagement  
for th is  work; and in a vast majority of cases an i n valid is  
placed in the bands of his immediate friends or relations, 
who, w ith the best i n ten tions, it must be confessed, often 
prejudice his comfort and retard bis recovery by the very 
over-anxiety w hich is bred of affection .  

T h e  writer, a fter penning t h e  above, proceeds to enumer
ate a fe w small points which should  be avoided , as tending 
greatly to the discom fort of the patient, and for the  guid
ance of those who, without previous experience, fi n d  t h em
selves suddenly thru"t i nto this most responsible posi tion.  
Quietude i s  a great tbing, of cou rse , but real quietude 
mean s  the absence of all excitement , and it must be remem
bered that anything out of  the commou will t end to excite 
the mind of a sufferer. Do not, therefore, walk on tip 
toe, for this, in addit ion to its u nusual e laboration of tbe  
gait , in variably canses a certai n  amount of  creaking. Speak 
in low tones, but don't wbisper. A w hisper will often 
awake a sleeper who would not be disturbed ,by an ordinary 
conversation ; and never say" hmh 1" Let your clothes 
and foot covering be of as noiseless and Ilnobtrusive a char
acter as possibl e, and instead of gliding and tottering about 
l ike a rickety ghost, do not hesitate to walk. If you have 
occasion to say anyt h i ng in the room, say it so that the 
patient can hear it  if h e  w isbes, and do n ot let  him be 
aware of your conspiring privately w ith the others, espe
cially at the door. 

That door has mnch to answ e r  for. If it be visible from 
the bed, people open it cautiomly, put thei r  heads in, a n d  
slowly withdraw again. If, as is more frequently the  case , 
it is screened by thEl bed curtain s, myst,erious openin gs and 
shut.tings are heard, unattended with any appare n t ingress 
or egress, and 8otto voce colloquies going on outside. When 
you enter, do so honestly and at once. ' Do not spend five 
minutes in turning the handle,  like a housebreaker, thereby 
producing a series of irri tating little clicks, fi n ally terminat
ing in a big snap, with which the door flies open. If tbe 
latch be at all rusty, a handl e  that is slowly woun d  back in 
this way will o ften Rtick, and either require to be rattled 
back in position , or, if left as it is,  may start back suddenly,  
after a time, of its own accord, w ith a report l ike a p istol 
shot. 

Wh i le talking to bim it is better to sit by the, side of the 
berl and as Il eal' the pillow as poss ible, so that you may con
verse easily, while your face and body are turnerl i n  the 
same di rection as his. By this means yon can m ake all 
necessa ry observation  of his features without enforcing the 
arrest of his eyes to your own, which is so embarrassing and 
disagreeable to Ol!e lying in  bed, and is  almost unavoidable 
when facing him. Keep h im in as comfortable a position 
as possible, by all  means, but  don't be too de monRtrative in  
smoothing the pillo.ws and little offices o f  that  sort. Fidgety 
at.ten tions will worry him and do him more harm than 
downright n eglect. 

....... 
LIDlits of Hearlull,'. 

A ttent ion has been d irected of late to the experiments 
made by M. Panchon on the l imits of h earing, the results 
being commun icated to the French Academy of Sciences. 
The notes were produced by a powerful siren of the kind 
in vented by Cagniard-Hatour, and actuated by steam. It 
seems that the highest audible notes pmd uced in this way 
had 72,000 vibrations per minute. M. Panchon has also vi
brated metal stems fixed at oue e n d  and rubbp.d with cloth 
powdered with colophane. In di minishing the length of 
the ste m the sharpnes; of the note is increased. Curiously 
enough , he finds that the length of stem giving the l imiting 
sound is indepen dent of its diameter; and for steel, copper, 
and s i l ver, the lengths are in ratio to tbe respective veloci
t irs of sound in these metals-that is, as 1'000 for copppr, 
1'002 for steel, and 0'995 for si lver. Colophane appears to 
be the best rubbing substance. 

------------.�,,��------
Manganese Varnishes. 

These varnishes are prepared with the a id of the oxide, 
peroxide . and suboxide of manganese, but especially w ith 
the borate. Tbe last named produces an article of such ex
cellence, says the Metallarbeiter, that it is to be preferred to 
all other preparation s  used for sim ilar purposes. 

Borate of manganese varnish is made as follows : FoUl' 
ponnds of perfectly d ry white borate of manganese, free 
from iron, are finely pul verized and gradual ly stirred into 
twenty pounds of linseed oil, which is  heated i n  a suitable 
vessel. 

By continual stirring the salt is u niformly distributed 
through the liquid, which is heated until the oil has a tem
perature of about 4000 Fabr. It must be remembered that 
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the borate must be free from iron to produce a rapidly dry- A Lead Varnish 'Without Bollinll,'. 

ing varn isb. The Metallarbeiter gives the fo l l owing proportions for a 
Two thousand pounds of oil are heated simultaneously in lead varnish: 7 partR of sugar of lead, 5' parts of litharge, 

the varnish kettle un til it begins to bubble up, when the mix- and 100 parts of l inseed oil. Tbe sugar of lead (acetate of 
ture of  oil an d  borate is allowed to flow in a fine stream into lead) is dissol ved in  water and oxide of l ead (litharge) added 
the kettle, tbe fire is increased , and tbe w b o l e  mass boiled to form a basic acetate. The litharge is first triturated w ith 
violen tly. In ab0ut twen ty minutes tbe varnish is done I a small port�on of tbe oil, then stirred up w ith tlie remain 
and ready to be ladled out. It is filtered bot tbrough cot- del' of tbe 011 and added to the acetate. By stirr ing it bard 
ton, and is  ready for i m m ediate use. for at least one and a bal f  or two hours the two J iq nids be· 

.Strips of wood that had been d i p ped i n to tbis varnisb com e  intimately mi xed. After tbe stirring is ended, tbe 
while hot were, at tbe expiration of 16 or 18 bours, covered liquid is left to stand until it  has separated into t wo distinct 
with a perfectly dry and glassy enamel .  Experi ments prov- layers, tbe lower containin g the acetate of lead and the np
ed that borate  of manganese possessed the property of con- per the varnish . When prepared in this way it is light 
verting l inseed oil in to a rapidly drying varn ish at a com- colored ,  and for ms a thin Jiqu i d  that can be filtered tbrough 

paratively low temperature. A temperature of 1040 Fahr. cotton or felt. Its thinness also permits the dissolved lead 
w ill suffice. If a linen bag containing about an ounce of to separate. 
borate of manga nese be suspended in two gallons of oil ,  and It i s  well known that sulphuric aci d  forms an insoluble 

the bottle containing it be placed i n  a vessel of W'lter an d  SUlphate of lead where ver it comes iu contact with soluble 
kept in a warm place, the oil w ill  be'converted into a drying lead compounds. To th is  varnish is added 1 per cent of 
varnish in 10 to 14 days. sulphuric acid diluted with 5 parts of w atel', and the mix-

Jneehanics Who Rise. 

P. N. ture stirred for IJaif an h our. The varnish then acquires a 
milky appearance, but soon clarifies itself, for the heavy 
sulphate of lead settles rapidly to the bottom. 

There is a large sized nugget of truth in this from Dr. J. M. 
Buckley's series of "Letters t o  Young Men," in the Ne w  
York Ohristian Advocate: 

.. Benjamin Franklin to ld the truth w hen he said that the 
best knowledge a man could give to his son was the mastery 
of a good t.rude. Such a man is cosm opolitan. He can 
make himself useful any where, and he can live anywhere . 
If it should not be necessary always to work at his trade, he 
feels the abil ity within to support Umself. . . . Between 
the average mechanic and the great man ufacturer or mer
chant pri nce, great n u mhers can be found who began as 
mechanics and wh o have taken positions by their mechani
cal ski ll  fu l ly equal to that of tbe average merchant  and far 
superior to that of most clerks and professional men.  . • . 

Always have in view rising above tbe position of a mere 
journeyman. Look at things from a broad, business point 
of v i e w. Consi der that some day you may not be a journey
man, and try to study the relations  of capital to labor, and 
to master the principles of business, so that, if you should 
ever form a partnership w itb a business man ,  YOIl will not 
he at his mercy, and so that, if you ch oose, yon may at any 
time enter UPG� business for yourself, and not fritter away 
your l i fe in a vain effort to overcome by mechanical skill 
financial obstacles." 

Clll,'arette ,sDlokinll,'. 

There has been introduced iuto the New York Assembly 
a bil l  which prohibits the sale of cigarettes or tobacco to 
min ors un der 16 years of age. A law to that effect already 
exists in New Jersey, and its example might advantageously 
by fol l owed in other States . 

In regard to the results of cigarette smoking, physicians 
say it affects seriously the function s of the stomach, espe
cially in the young. It has a tendency to i ncrease tbe action 
of the b eart, causing palpitation. It is a fruitful source of 
indigestion. It has a d ecided tendency to produce catarrh 
in the head. This, it is said, arises from the fact that a 
cigarette being much shorter than a cigar, more of the 
smoke finds its way into the mouth and nasal O1'1\'ans, a 
very much larger percen tage of smoke being inbaled by the 
smoker from a cigarette than from a cigar. Cigarettfl s�ok
ing, it is  averred, has also a decided tendency to produce 
asthma, and renrlers the system more l iable to the attacks 
of pneumonia alld bronchitis. III i ts effects upon the n erv
ous system cigarette smoking is said to be i n  tbe higbpst 
degree pernicious, both directly and in directly . It destroys 
healthy appetite for solid food, and by the constant expect
oration it pmd uces leads to a morbid craving for drink. 
Inj ury or destruction of the nerves of tbe eyes, it is alleged, 
has been i n  hundreds of instances produced by cigarette 
smoking. 

saw •• � ., 
A Striking Tableau. 

Gulian C. Verplanck relates that. La Fayette, just before 
his deatb,  was invited, in company with the Ame rican Am
bassador and several other Americans , to the house of that 
distingUished Frenchman, Marbois, who was the French 
Secretary of Legation here du ring the Revolution. At the 
supper hour the company were shown into a room which 
contrasted quite oddly with the Parisian elegan ce of the 
other apartments where they had spent the even i ng. A 
low, boarded , painted ceilin g, with large beams, a single,  
small,  uncmtained w indow, with numerous small doors, as 
well as the general style of the w hole, gave, at fi rst, t h e  idea 
of the ldlchen or largest room of a Dutch or Belgian farm 
hOllse. On a l ong, rough table was a repast, just as l i ttle in 

keeping w ith the refined kitchens of Paris as the room was 
in its archi tecture. It consisted of a large dish of meat, 
uncouth-looking pastry, an d w ine  i n  decanters and bottles , 
accompanied by glasses and silver mugs, such as indicated 
other habi ts and tastes than those of modern Paris. "Do 
you know where we now are?" said the host to La Fayette 
and h is companions. Tbey paused for a few minutes in 
surprise. They had seen something like this before, bnt 
when and where ? " All 1 tbe seven doors and one win
dow," said La Fayette , "and the si lver camp goblets,such 
as the marshals of France used in my youth. We are' at 
Washington's headquarters on the Hudson fifty years ago." 

A good varnish  can also be prepared by mixing litharge , 
red lead, an d  sugar of lead, without the necessity of actually 
boiling it. 

One part each of litharge and red lead are very in timately 
mixed. One pound of this m i xtme is put in a bag made of 
thick, cl ose linen ; 30 pounds of w ater and the same vol· 
ume (15 quarts) of linseed oil are put in a vessel and heated 
until all the water bas evaporated. [Probably the bag of lead 
compounds is p laced in it and boiled, although our inform
ant fails to  state tb is. -TR . ] The varnish is then filtered, 
while still hot, through felt. This method , like the former, 
i s  adapted to those establishments which make their o w n  
varnishes, a s  i t  can be marle on a n  ordinary cooki ng stove, 
and there is n o danger from fire, anrl it dries rapidly. 

TeDlperament in Relation to the TE'eth. 

When tbe artifici li l i ty of art ificial teeth is n oticeable , the 
dentist has failed ill a most importan t  part of h i s  work. He 
may have su ppl ied dentures to serve the wearer for speech 
and m'tsLicatio n ,  but w hicb, from an resthetic point  of view, 
are incongruous and unsightly . Dr. J. Foster Flagg, Pro
fessor of Dental Pathology and Therltpeutics in the Phila
delphia Dental College, bas sho wn some of the causes of 
these mistakes in what he h as wri tten about t he tempera
m ent in relation to the teetb. Starting from the four basic 
temperaments, bil ious, sangu ine , nervous, an d  lymphatic
following the marked rlistinctions of ea.ch through the vari
ous sUb-clas.,es of m i xed temperaments-he shows how im
portant is a thorough stndy of tem perament for tbe success
ful practice of dentistry. The bilious temperament is 
marked by teeth that. are bronze yellow, large and incl ined 
to angular, set firm and close, with the gums heavy and 
firm , but in clined to angularity ; the teeth of tbe �anglline 
are creamy yellow aud inclined to translucency, well pro
portioned, smooth, moderately firm, with gums round and 
full ; the nervous have pearl blue or gray teeth, with lengtb 
predominating over bread t h -inclined to transparency, and 
with the gums delicate, shapely , and fine; the teeth of the 
lymphatic are pal lid and opaque, or muddy in coloring
large but not sbapely, loose and flat, incisors devoid of de
pression s  and elevations, and the gums thick alld u ndefined 
in shape. 

Whi le a knowledge of the d ifferen t varieties of the teeth 
n aturally belonging to person s of d i fferent  tem peraments is  
thus seen to be important, i n  order that there may be a 
proper correspondence of the teelh with other physical char
acteristics, we suppose there is to be commended a snrt of 
Darwinian selectio n ,  wh ich will 'gi ve each subject who has 
thus to be suppl ied with artificial teeth the ad vantage of the 
best selection in the class to which he or  she belongs. This 
m ay be done, however, without "associating the massive 
too th of the biliolls witb th(� pearl blue color of the nervous, 
or the long, n arro w  teeth of tbe n e rvous with the bro n ze 
yellow of the bi lious," as is n ow occas i onal ly done by some 
who, while they may be good dental mechanics, are cer 
tainly not dental artists. 

IDlproved Water Gauge Cor Boilers. 

Steam boilers a re usually provided with a glass tube COIl
nected with the  boiler in such a man ner as to show the 
height of the w ater within .  Be ing heated i ntensely by the 
water wituill, they frequently crack if a d raught of cold 
air strikes them from without. This may be prevented, 
says the Industrie Blatter, by using two concentric glass 
tubes. Between the inner and the outer tubes an elastie 
strata of air is imprisoned that protects tbe in ner one from 
d raugbts, the outer one from the heated water. Both tubes 
are packed at each e n d  in brass couplings that connect with 
the boiler, and both form but a single i nstrument. 

4 f., .. 
Volcanic Ashes troDl,Java. 

To estimate the possible quantity of ashes reqnired to 
gi ve the red tint  observed in the sky, let us assume that an 
inch of ashes is spread through ten cubic yards of air. 
This gives a dilu t ion of 155,000 times. Astronomers tell us 
the cause of the red light reaches 60 m iles high in the air. 
At the rate of diffusion of the ashes that is assumed, this 
w ould reqnire a mass of ,42 m iles cube, or a pile of ashes 1 
mile h igh, 42 miles wide, and 1,700 miles long. 

Montclair, N. J. M. 
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IMPROVED CAR COUPLING. 

The dra whead, A, is attac hed to the platform of the car 
by irons, F, au d draw head rod. G, which is provided with 
buffer springs, and passes through the rear end of the draw
head, and is secured centrally to the  rod, D. The conpliug 
link. B, is formed w ith ho.oks, a a, with w hich tue  bails, C, 
engage w hen the cars are coupled, an d it is also formed with 
inclined portions, b, which serve to e levate the outer ends of 
the bails as the coupling link: enters the d ra w h eads, so that 
tue bails wi l l  drop over the hooks and effect tue coupling. 
To preven t the coupl ing link from entering too far w h e n  tue 
cars are run together, the draw heads are made with inclined 
portions (sbown in the secti onal part of Fig. 1) in the I hroats ,  
which stop the elttrance of the inclined ends of  the l i n ks. 

MoARTHUR'S CAR COUPLING. 

The extreme elids, e, of the link are made flat and reach 
under the incli l led portion of the heads, thus holding the 
link in a horizontal or nearly horizontal p osition.  The bails  
are held at a higher le vel than the  floors of the dra w  heads 
by the blocks, f, formed upon the outside of the head s, so 
that the ends of the link can pass unde r them. 

Attached directly to the bails are uncoupling chains thut 
pass either to the top and down one side of t he car, tbereby 
permitting the bail to be raised either from the top of the 
car or from I h e  ground ,  or over a pullry and thence along 
the platfor m  through an eye, as illustra ted in Fig. 1 .  When 
it is desired to hold the bail in an elevated posit i o n ,  the ring 
at the end of tue chain is caught over a peg. The operation 
of the coupling will be easily seen from the foregoi llg de
scription in connection with the cuts, Fig. 2 being a longi
tudinal secti on. The device is automatic in its action, and 
there is no necessity of going between the cars in coupling 
or uncoupling. This invention has 
been patented by Mr. C. McArt hur, 
whose address is P. O.  Box 135, 
Jamestown , Pa. 

Straightening Hardened Steel. 

J ,i�utifi, �tutrinlu. 
A. Dead Sea Serpellt. 

A recent bulletin of the United States Fish Commission 
gives an interesting correspondence relative to a very pecu
liar fish-someth i n g  perhaps betw een an eel and a shark
that was caught, but not kept, by a Maine fisherman i n  1880. 
It h as been frequently referred to as " sea serpent, " w as 24 
feet long and 10 inch e s  in diameter, w ith tail l i ke an eel and 
ski n  like that of a shark, but  fi n er. There were t w o , fins, 
one on either side, a l i ttle back of the head , with a dorsal fin 
betwcen t h em. The fish was dead w he n  caught" hut had 
torn the nets badly. P rof. Baird expressed great regret that 
it was not landed an d kept as a remarkaLJle speci men. 

.. � . ,  . 
STEAM LOG SETTING APPARATUS FOR SAW MILLS. 

The engraving suows an apparatus by whi ch the sawycr 
is enabled to gear the log shifting devices of the carriage, 
by a shaft operated by stea m ,  located alongside of the car
riage, to enable him, by operating a band lever, to shi ft the 
knees of the head blocks forw ard or backward at wil l .  

The carriage ways or tracks, head bl ocks, sl iding knees, 
racks, the adjusting shaft, and pinions are of the ordinary 
or approved construction.  

To turn the adjustin g shaft a n d  pin ions by steam at the 
will of the sawyer, for setting up to the saw from t i me to 

I time, and for shi fting the knees back when a new log is to be 
i put on, there is arranged a lon g shaft at the side of the carI riage, at the back, supported its length by swing bearings, 

which are tripped automatically by a t rip plate fixed on the 
carriage to allow the double pulley to slide on shaft, said 
hearings bei n g  weighted,  again assume a normal vertical 
position under the shaft, w h ich prevents the shaft from 
cen trally swagging and wabhling. 

On short mills this sbaft is revol ved cont inuously by a bel t 
from any snitab l e  dri vi ll g  pnlley, w hile on long mills there 
is arranged an au tom atic belt shifting de vice, wLich shi fts 
the belt from a l oose to a fixed pnlley just before the setting 

IMPROVED CAR COUPLING. 

A large space is formed within the  drawhead to receive 
the pill, A, and allow it to move up and d own in coupling 
and uncoupling the cars. The forward a n d  upper sides of 
t h e  space are curved in  the arc o f  a circle, and the forward 
side of the pin is correspondingly c urved. Upon the for
ward side of the pin is formed a shoulder which rests against 
the draw h ead at the upper side of it� throat, when the pin 
is  down, in  order to prevent the p i n  from risin g  when in use. 
An arm, B, is i n serted in a socket in the u p per rear part of 
the pin. The rear part of the arm is curved downwa rd, and 
has a semicircular hole formed througb it to receive the 
shaft, D, which passes through a round hole in the d raw 
head. The hole in the  arm, B, is made larger than the shaft 
so that the latter can have a sl ight rotary movement w ithin 

device gets back to sawyer, engagi n g  the set works, w h ich STAMP'S CAR COUPLING. 

again automatically shifts belt  on t.o loose pulley after the 
l og h as been set and the carr iage started forward again.  the hole .  The hole in the draw head is  made larger than 

On this shaft there is  arran ged a double pulley which th e  shaft, so that the eutire dmught strain will come upoll 

travels along it with the carriage, the pulley having a th e forward part of tue dra whead. To the end of the 
feather or key running in the groove of the sh aft, so that it shaft, D, is attached a crank, E, tue s u a ft of w hich is made 
may revolve with tue sbaft so as to d rive the friction pulleys of such a length th at the arm will be about i n  li n e  wi th the 

j ournaled in the swi ngi n g  frames above, and below a fric- I s�de of the car, in order thaI. it may be operated from th e  

tion pnlley on the log adj usting shaft. The lower p ulley i s  S i d e  of the track. 

driven by a straight belt, the upper one by a crossed belt Beside the arm,  B, is placed the arm, C, which has 3, semi-
for reversing the motion, or vice versa. circular hole in i ts rear end to receive the sh aft, D. This 

The p ivoted frames carrying the friction wheels are sns- arm is curved forward, and is made of  such a length that its 
pended from the hand lever at the top of the fi rst knee rods, forward end will rest upon the inner end of  the link. Wi th 
so that by shifting the lever i n  one direction o n e  of the this construction , by a slight movement of the crank the 
friction wheels w iil  be made to drive the friction w heel on outer end of the link can be raised m o re or l ess, the en· 
the adj usti ng shaft i n  one directioo,  and hy shifting i n  the larged hole in the arm, B, allo w i n g  this  to be doue without 
other direction the other wheel will drive it the other w ay ; moving the pin , A.  When the cars are run together the e n 
w h i l e  i n  the middl e position bot h w heels w i l l  be d iscon , : teri u g  l i n k  strikes t h e  pin and pushes it back far en ongh to 
nected and the w heel on t.he lop; adj nsting suafL w il l  be in- , free the shoulder from the drawhead , and then forces the 

pin up ward and passes i ts  lower 
end,  when the pin d rops turough the 
link. In the l ower �id e of thc draw
head is 3n opening large e n ough to 
permit the passage of the pin and 
its  arm, tuus facilitating re pairs. 
In the upper part. of the drawhead 
is a cylindrical recess, F, extending 
nearly to th e  (top.  In case the parts 
shonld break, and no dupl icates bc 
on h and, the metal above the recess 
can be broken away and coupling 
made with an ord inary p i n .  

T h i s  i nvention has been paten ted 
by Mr. Wil l iam Stamp, of Susque, 
hanua Depot,  Pa. 

.. . .... 
Alcohol In a B u shel ot· Grai n. 

It is well k n o w n  that files are not 
usually drawn after being hardened, 
and that the hardening frequently 
springs them out of line. But n ot
w ithstand ing that the files are made 
as uard as they can be by heat an d 
cold water, t hey are readily straight· 
ened after being hardened.  This 
operat ion is performed at once, as 
soon as the files h ave been dipped. 
'l' h e  files are taken from a bat II of 
mel ted lead and cuiJled. while red 
hot in a tank of running w ater. 
This i m mersion for the instant hard
ens only the surfaces. while the 
interior is soft and pliant with heat. 
At t h is t ime the file may be straight
ened by bending over and uuder 
bars. By similar means crooks in 
steel arbors, reamers, and other 
long tools may be removed , even 
after they have heen hard ened and 
tempered. A cast steel �aw arbor 
had received an offset or crook in 
the journal at one e l l d  just inside 
the shoulder. The crook was at the 
worse end, that n ext the sa w,  and 
although scarcely percept ible to I h e  

SCOFIELD'S STEAM LOG SETTING APPARATUS FOR SAW MILLS. 

Grai n s  of the different kinds pro· 
duce alcohol in about the following 
proportions : (Jorn affords 40 p o unds 
of spirits of the specific gravity ot 
0 ·9427, conta i n i n g  45 per cen t of 
absolute alcoh ol for eacb 100 pounds 
of grain ; wheat, 40 to 45 pounds of 
spirits ;  barley, 40 ; oats, 36 ; ry e,  36 
to 42 ; buckwheat, 40. Now, 40 
pounds of such spirits equal 3Yz (3 ·5) 
gal l ons of govern men t-proof spirits.  
Taking corn at 56 pounds per bush . , 
rye ' at 56 pou n ds, wheat at 60, 
barley at 48, oat s at  32, and buck
wheat at 52, these grains sh ould 

eye w h en the arbor was turned on its centers , it was sufficient, 
when the arbor was in the boxes,  tQ throw the periphery of 
a two foot saw considerably out. The arbor at the bearing 
part was very gradually heated,  not enough to chauge color, 
but  to a •• black heat . "  A V·shaped block was placed in a 
v ise be�· i n g  again st  the offset side of the journal, and the 
vis e scre wed np. At the tu ird trial tue arbor came out per
fectly true. A tem pered reamer was straightened in the 
sam e  way, the poin t at which it was crooked being heated 
by an alcohol lamp. The heat was suflieient  to allow the 
steel to give, but not en ough to start the temper. Steel that 
haH a blue temper only, may be straigutened by blows 
w ith a pony bam mer on a smcoth, clean an vil, the face of 
which should be warmed enough to remove the chill. 

afford the follo wing quantit ies of 

operati ve and locked .  A scale is so l ocated with reference p roof spirits per bushel : Corn and rye, each, 1 ·96 gallo n s ,  

t o  a pointer on the first knee a s  t o  gauge th e  movements o f  o r  a l l ll>ost 2 gallons ; wheat, 2 · 1  gallon s ;  barley, 1·68 gal l ons ; 

the knees. The accuracy of the setting is accomplished by oats, 1 · 12 gall o l l s ; and buckwheat, 1 ·82. 

using a Re p pard or some other suitable press roller,  which is .. , . �  ... �---
set to any size desired by the sawyer ; and by pressing on Crystalline Oxygen and Liquid N itrogen. 

the band lever tue l og is brought up to the roller, thus p n t- From a very brief report of a communication made by 
ting the setting in the hands of tue sawyer. With an ap- M. Debray t o  the Academie des Sciences w e  gather that 
paratus of this kind the setting of the logs is sim plified and some new facts relating to the liquefactiou of n i trog e n  have 
at the same time it can be accurately and quickly accom· been brought forward . Oxygen had been liquefied by ueing 
plished, and the services of a setter dispensed w i th. This SUbmitted to great pressure, and w hen this pressure was sud
invention is covered by two patents by Mr. Walter P. Sco- d ellly withdrawn the lowering o f  temperature was so great 
field, of Hawthorn, Fla. j that crystals of oxygen appeared in the liquid mass, and the 

For further particulars, address Messrs. Scofield & Bailey, nitr

,

Ogen in cODtact with the oxygen assumed the liquid 
at the l:Iame place. 3t1\W. 
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Th e Bed Sky ExplaIned. 

The red afterglow that h as caused so much discus� 
among phi losophers is now explained by a corresponq,nt of 
the SCIENTIFIC AMERICAN, who  asserts that tbe phen<trnenon 
is due to the red RpOt from the planet Jupiter. This great 
rosy cloud disappeared several months ago from the atmo
sphere of Jupiter, has had just time, according to this cor
respon dent, to travel to our earth , and is now h overing over 
us, caus ing the ruby coloring of onr skies n ight and morn
ing. Nobody ever has or w i l l  be able to prove t.hat this is 
not tbe fac t. ; therefore, it must be true, says the corre
spoItdent. The question is settled ; it  is useless to talk fur
ther about cosmic d ust ,  J ava ashes, or aqueous vapor. 

.. . . � .  
FEED WATER REGULATOR AND ALARM. 

The device shown in the accompanying  engraving is a 
combined feed water regulator and low water alarm for 
steam boilers ; the supply of water to the boiler is automati
cally regulated, and,  in the eveut of the water falling dan " 

gerously low, a wh istle sounds tbe alarm. The dot ted lines, 
B B, indicate the different water levels in tbe boiler, the 
upper l ille representing the highest water level , and the 
lower l ine a dangerous leveL T wo closed vessels, E F, are 
suspended from a beam, G, upon opposite sides of i ts ful
crum.  When arranged at l ike distances from the fulcrum 
they sbould be made of  d ifferent sizes ; thus the vessel , E, 
sbould have tw ice the capacity of the other, so that w hen it  
is half  full of water it will balance tbe other when full .  The 
beam, G, is fulcrumed near the end of ano ther beam, H, 
w hich w orks on a fixed fulcrum .  The other end of the 
hearn, H, has attached to it a we igh t, K. A closed upright 
pipe, A, is connected above and helow, by branches, with 
tbe steam and water spaces of the boiler. This pipe is con
nected at different  elevations, by flexibly jointed pipes, C C, 
D D ,  with the u pper and lower portious of tbe vessels , E F. 
The arrangement of these pipes and their position in regard 
to the water levels in t he boiler are clearly shown in tbe en

gravin g. The flexibly jointed connections of the pipes pro
vide for a rising and falling motion of the vessels, E F. 

J Citutific �tutritau. 
SPEAKING TUBE MOUTH PIECE. 

The accompanying engravings represent II mouth piece 
for speaking tllbes that is  so constructed t hat the least cur
rent o f  ai r  in the tube w ill blow the whistle. Fig. 1 is a 
longitudinal sectional elevation, Fig. 2 is a plan view of the 
same, Fig. 3 is a front, and Fig. 4 a rear view: The mou t h  
piece is screwed to t b e  end o f  the speaking tube. The cas
ing is provided wi th  removable top and bottom pieces i n  
w hich a vertical spindle is journaled, w hose upper e n d  bas 
a crank handle. A spring,  f, hav ing one end secured to the 
spindle, i s  wound around the spindle, and has its upper end 
fastened on the under side of tbe top p late. From the 
spindle project two arms,  h e, on whose outer ends is an 
upright piece, b, which is provided with a central aperture, 

THOMAS' SPEAKING TUBE MOUTH PIECE. 

'l'he vessel, E, w ill be about half full of water when the level and has its outer surface rounded transversely to fit closely 
of the water in the boiler is at its medium beight.  The against the inner surface of tbe cylindrical casing. A 
alarm ve8sel , F, con necti ng both above and bel ow with the whistle, c, of the u sual construc tion is held ove r the aper
pipe, A, at or abont tbe danger water level in the boi l er, ture. The m ovements of tbe arms are limited by studs on 
wil l tben and at all ti mes, excepting when sounding an the bottom piece of the easing . The piece, b, is held loosely 
alarm, be kept full of water by tbe pressure of steam in thc on the euds of the arms, thereby preventing its curved SUl'
boi le l' , all d  will balance the vessel, E, when only half ful l . face from working w i th too much friction against the inner 

As the water in the  boiler falls below the  medium Jevel surface of the casing ;  and if tbere is any l ost motion be
sufficiently to empty tbe feed regulating vessel , E, of water, tween the piece and the casing, the pressure of the current 

1 I5 
Lathe SpIndles. 

The old time method and tbe present usual way of mak
ing a lathe spindle is to first drill for the center, ream it to 
the taper, turn and fit tbe steel center, and use this steel 
center for one of the points of suspension in tbe tu rning and 
finishing until the arbor is in place in the stock. It has  
been found, however, that after all was done tbe center of 
the head arbor (the re volving spindle) could be seen to be 
out of true in its projecting lengtb . This error was-and 
is-usually remedied by taking a light finishing chip from 
the center wb i l e  it revolved with the spindle in the lathe  
bead boxes ; but  the  source of  the e rror remains-a- lack of  
coincidence between the  center hole and the  spindle bear
ings . 

A better way is this : The lathe spindles now are gener
ally hollow-all engine latbe spindles. They are of steel, 
and as they come from the forger are centered and end
squared . They are then ch ucked, drilled from end to end 
with a twist drill, and reamed to size by a half round drill . 

Nothing is dune for the reception of the cen ter, but the 
spindle is swung, and turned , and absolutely fiuished by the 
ho le that goes th rough from end to end. When the spindle 
is finished aud fitted and put i nto its bearings the center 
seat is reamed out wi th the taper reamer, and the steel cen
ter is fitted. It is always absolutely true by this method. 

• •  '1 • 
Beef JuIce vs. Beef Tea. 

Prof. Roberts Bartbolow, of the '  Jefferson Medical Col
lege, says : " Nothing has been more conclusively shown 
than that beef tea is not a food . It is notbing more th an a 
stimnlant . The chemical composition of beef tea closely 
resembles that of urine, and it is more an excrementitious 
substance than a food. 

" In preparing heef juice, the lean part of the beef should 
he selected. Tbis should be cut into thick pieces about the 
size of a lemon squeezer. The pieces should be next placed 
upon a hot coal fire for a moment, to scorch tbe exterior ;  
the meat i s  then transferred to the  lemon-squeezer, which 
has been warmed by dipping in hot wat'"!" and the  juice 
pressed out and allowed to flow into the glass, which h as also 
heen heated.  'I'he juice is seasoned w ith a l ittle salt and 
Cayenne pepper, i f  the patient desires it ,  and taken imme

diately. In this way the nu t,ritious elements  of the meat 
are obtained, and the sl ight scorching develops constituents  
wbich give the  pecu l iar flavor to cooked meat. " This is for 
a diet, tbe principle of which is the administration of those 
elements which are disposed of in the stomach, and do not 
require the aid of the in testi lles in their digestion. 

the alarm cylin der, F, will fall wbile the otber rises, and the of  air in the tube will press the piece against the casing, .. 4 • 1 .. 
bea m,  G, by means of crank rod and lever connections or thus prevent ing an escape of air and causing tbe whistle to Hard-BIdIng Carll. 

by other suitable mechanism, w ill operate the injector or be sounded by the least curren t. Tbe spring holds the A Western car builder not long since put a new passenger 
cock connected with the water supply pipe so as to feed whistle across the inner opening of the bell mouth ; au d  car into service in the suburban traffic o f  his  road, and not 
water to the boi l er. When the water i n  the boiler has when the tube i s  to be used for speaking, the piece carrying long after was taken to task by the general manager because 
reaclJed its highes t level the upper pipe, C, wil l  be immersed I the whistle is swung to one  side by means of the crank th� car was a h ard-riding one. Although it was to all 
at its connection with the  pipe, A, and appearances like a number of other cars of 
the pressure of steam wi ll cause the ves- the same class that had been bu ilt by the 
sel , E, t.o become full of water. It wil l  road, yet there was no question as to the 
then be heavier than the cyli nder, F, aud unsatisfactory nature of  its ridi ng qualities. 
will fal l ,  and in i ts  operatio'n of the beam, Complaints from the patrons of the road 
G, will cause tbe mechanism con n ected became so frequent that the car was taken 
therewith to shut off any fnriher supply of out of service and sent to the sh ops to see 
water to the boi ler .  In case the supply of if the cause of the trouble could not be 
water fails  from any cause, so as to fall discovereif and remedied. The running 
to the lowest safe water level , then;tbe cyl- gear was examined and overhauled and a 
i l l  del', E, will be emptied of water ; and as new set of springs put in. The car was 
tbe water descends so as to bring tbe con- again put on the road, but witbout any 
nection of the pipe,  A, with the pipes perceptible improvement in its perform-
which lrad to the cy l i n der, F, a little be- ance. The complaints were rene wed, and 
low tbe level of the water i n  tbe bo iler the car was again taken to the shops and 
the cy l inder , F, will also be emptied . This a second set of springs put in, including 
wi l l  remove so m u ch weigbt from the end both elliptics and equalizers, but with no 
o f  the beam, H,  on w h ich the beam, G, better success. 
rests, as to calise the weight, K, to t ip  Tbe superintendent and master car 
the beam, H, when tbe l ever of tbe whis- builder made repeated trip� i n  tbe car, but 
tie is opened, an d  attention Culled to the w ithout ob taining even a clew to indicate 
dangerous level of tbe water in

' 
the boiler. the real canse of the difficul ty. As a last 

A rest on the beam, H, prevents ei ther ves- resort, the car was provided wi tb  a pail' of 
sel from falling too low in  the operation trucks that had been running under an 
of the apparatus . The vessels are fitted easy-riding car, and then there . were no 
on their tops w ith cocks to provide for more complaints abuut the hard riding. 
tbe escape of air and also w i th cocks in  The fault was eviden tly somewbere in 
their bottoms for blowing off any mud the trucks, and in order to settle this point 
tbat may collect in them. The inventors beyond dispute , tbe trucks th:tt had been 
state that th i s  apparatus has been in prac- taken out were p ut under a car that had 
tical operation for some time and has always ridden well, and on the first trip it 
given perfect satisfaction.  w as found to ride as hard as the first named 

T b is in vention has been patented in this car. A new wheel�grinding latbe h ad just 
coun try, and a patent has heen applied for JOHNSTON & BROWN'S FEED WATER REGULATOR AND ALARM. been put into the shops, and the wbeels of 
in England, by Messrs. Johnston & the defective trucks were trued up. The 
Brown, of 127 Pastorius Street, Germantown , Philadel- handle. The water that accumulates in the casing flows off cause of the trouble was soon revealed. All, or nearly all, of 
pbia, Pa. throngh the hole, g. the ' eight wheels were fonnd to be out of round, the eccen -

• • . , ..  ----- This inven tion has bee[] patented by Mr. William Thomas , tricity in some of them amounting to an eighth of an inch. 
' .. he New AtlantIc Telegraph Cables. who may he addressed foJ' further information ,  P. O. Bqi This incident shows the i mportance of thorougb ly testing 

Mr. John W. Mackay has w ritten to the London Times 529, Pittston , Pa. the accuracy of whe�s before putting them in service,  and 
saying that the firbt of the two new cables being made is --------,_ .... _____ --� - also illustrates the peculiar and unsuspected difficul ties car 
expected to be laid and ready for husiness in June , and thp Car Brake Contest. bnilders have to contend with in their  efforts to serve their 
other dur i ng tbe year. He says they do n ot contemplate Mr. William Loughridge, of Baltimore, the patentee of a employers and the public. -Nat. Oa1'-Buildm·. 
making a war of rates o n  the exist ing system, but will es- number of car .brake improvemeutR, has com menced a suit 
tablish slightly lower charges anel a more prompt service. in equity in  the United States Circuit Court, Pittsburg; 
Tbe secretary of Messrs. Latimer Clark, Mu irhead & Co. against the Westinghouse Car Brake Company for infringe
says the right has been purcbased to use the Muirhead pat- ment of lUI'. Loughridge's system uf ope rating car brakes 
ents for the duplex working of the cables, wherehy th e patented in 1864 and 1873. A large interest is involved, 
effective power of transmission will be practica l Iy doubled. aud the suit is  likely to be lop.15 lind costly. 

. ' . 1 " 
A WRITER in Hygiene Pratique states that boots and sboes 

may be ren dered waterproof by soaking them for some 
hours in thick soap w ater. The com pound forms a fatty 
acid within the leather and makes it i mpervious to 
water. 
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E ND  OF THE JEANNETTE EXPEDITION, 

[SEE FRoNTISpmCE.] 
The curtain is about to fall upon the sad t ragedy of the 

Jeannette expedition. This enterprise, begun five years ago 
u n der such very auspicious circumstances w ith eve ry
thin g to aid it that human intel ligEjnce and worldly w ealth 
coul d furnish, wi l l  soon celebrate its m ournful failure in the 
funera l of  the gallant leader who sacrificed his l ife, h is al l,  
to th e cause of discovery and science. The bodies of Capt . 
De Long and his com panions are now on the ocean, and in 
a few days will  be received with civic and military pomp, 
and laiq away to rest amid the tears of a sy mpathetic and 
appreciative country . 

The 8th of July , 1879, was a gal a day at the Golden Gate 
of San Francisco. The Jeannette was setting sai l " for that 
strange land beyond w hose bourn, "  it may almost be.said , "no 
traveler ret urns. " Previous Arcti c expeditions had left the 
region north of Behring Strait comparatively unexplored, 
while the seas n orth of Europe and Iceland and about 
Greenland had often been the subject of the ex plorer's atten
tion,  and too often had proved ultimately to be their graves. 
Here was a new field, h o w ever, and the opportunity was 
by no means to be lost. The object of the expedition  was 
to pass Behring Strait ,  touch at Wrangell (or Kellett) Land, 
determine the character o f  this unexplored region, whethe'· 
it were conti nent or island , and, if the latter, sai l due n orth in 
search of that open Arctic Sea so long the object of Arctic 
research ,  and which occ upies, or is supposed to occupy, that 
mysterious portion of the map marked " unexplored. " 

On the side of Beh ring Strait no ship had ever reached a 
higher latitude than 78°, while on the oth er side of the globe 
Capt . Nares, in 1875 , coasti ng along the western shore of 
Greenland through that expansive strait known as Smith's 
Sounel ,  had attained the highest latitude ever reach ed by 
man (of which there is any record) , n amely, 83° 10' 26" north. 
However great this achievement may appear, this hardy 
e xplorer had 410 mi les of ice between him and the Pole. 

The Jean nette, 420 tons , was formerly the Pan dora, o n e  
of  the stea m gunboats o f  the Royal Navy, and was fit ted 
out for this expedition by Mr. James Gordon Bennett of this 
city. The latter deemed it  to the ad vantage of  the expedi
tion that the .Jeannette should be officered and manned 
from the Un ited States Navy, and the fol l o w i ng officers 
whose names are now so fam ous wcre select('d : Capt. Dc 
Long, commanding offi ce r ;  Lieut . Chipp, cxecutive officer , 
Lieut . Danenhower, navigation an d ordnance officer ; Dr. 
Ambler, Surgeon ; Chie f Engineer Melvil l e ;  Ice Pilot Dun
bar ; Mr. Ne wcomb, collector of specimens and taxidermist ; 
and Mr. Coll i ns, meteorologist and scientific observer. There 
were 32 souls on board all told, and the ship was provision
ed for a 3 years' cruise. 

After leaving San Francisco, the Jeannette touched at 
St. Michaels, i n  Alaska , where 40 dogs and 2 drivers were 
added to the shi p's equipment. After leaving the Strait, 
Wrangell Land was the point of destination . This proved 
to be a rather insignificant islan d .  Soon after leav
ing this island an ice pack was met with, and on the night 
of September 20, 1879, the ship was frozen in. Herald Is
land was soon .passed , and then there was a tedious period 
of 21 months of drift. For the first 5 months only 40 miles 
were made, and Wrangel l  Land was often visible 75 m i les 
d istant. After this the dri ft became very rapid. 

During this period of drift several islands were d iscovered 
a n d  named. Jean nette Island w as sighted on May 16, 1880, 
in latitude 76° 47' N. , 1580 58' E. This islan d was quite 
small, and was n ot visi ted. On May 27, Hen rietta Island 
was sighted in latitude 770 8' N. , longitude 1 570 32' E. Th is 
is quite a large island , as is a lso Bennett Island,  i n  latitude 
76 ' 38', l ongitude 1480 20'. On the shore o f  this last i sland 
were found specimens of drift coal and old horns. There 
were no seals or w alrus, al though bi rds were to be seen in 
abundance. 

The tem perature ranged from 44' above zero t 0 58° bel ow. 
Durin g the first summer the mean temperature was 40' above 
zero. During first winter m ean temperature 3ao below ; 
while during second winter mean temperature was 39° be· 
low zero. The greatest velocity of wind recorded was 50 
miles an h our. 

For nearly two years noth ing was hearel of the Jeannette, 
and during all th is period she was drifti n g  helplessly, but 
surely, to destruction. On the 11th of June, 1881 ,  the end 
came, and the Jcannette was crushed to dust beneat h  a 
mountain of i ce from one of those sudden upheavals that 
had so often threatened h er during her  sojourn upon this 
floating island. 

l!'ortun ately, De Long had anticipated the catastrophe. 
He di v i ded the crew into three part ies , which embarked 
i mmediately in the small boats , No . 1 carrying De LOJlg and 
Dr. Ambler, No. 2 being officered by Lieutenant Chipp, 
and No. 3 officered by Chief Engineer Melville, Danen
hower being compelled to give up the command , owing to 
the terrible suffering he experienced from the loss o f  his 
eye. 

The Jeannette met her fate in lat i tude 77° N. , l ongitude 
157° E . ,  near Ne w Siberia Island , 500 m ilea from the m outh 
of the Lena. 

As is we ll kn o w n ,  the three boats separated from one an
other during a fearful storm on the night of September 12th . 
Four days later Melville's boat reached land at Byko, 40 miles 
south of Cape Barkin, near a m outh of the Lena. De Long 
landed at another month of  the Lena at about the same t ime, 
but unfortunate ly the land was comple tely uninhabi ted and 
be foqnd the much 10D�ed for terra firma as little a place of 

Jritttfifi t 1tutri tau. [FEBRUARY 23, 1 8R4. 
rest and safety-as the snows and ice of the Arctic seas. The 
unfortunate Chipp and h is crew have never been heard fro m, 
and the probability is that they, l ike the gallant seamen 
which they were, found their graves in the ocean depths. 

Melville, ever forgetful of self and faithful in duty, has 
no sooner placed the unfortunate Danenhower in a place 
of safety than he starts with a supply of provisions and w ith 
native guides in search of h is missing companions. Week af
ter week he continues the search, and finally discovers tracks 
and instruments, and then he comes across the gu ides Noros 
and Ninderman , who had been sent forward for assistance. 
With untiring effort and the aSEistance of these gUides , the 
party at last were successful in finding tb e  l ocation of the last 
bi vouac. De Long was lying with h is feet toward the fire, 
with h is -diary by h is side, and with his  pencil dropped from 

w orked for acid making . The competition now most strong
ly brought to bear again st the American ore is that of the 
SpaniRh mines Tharsis and Rio Tinto. Ore is shipped here  
in l arge quantities, and actually sold for a less price than in  
Englan d, and i t  i s  a noteworthy fact t h a t  t h e  American acid 
makers are enabled to-day to buy ore for less money than 
their English cousins. 

As to the qual i ty o f  the ores great variation is noticed ;  the 
follpwing table gives the range of the most n otable constitu
ent parts in each ore now in use : 
- �- --.--�� -�-.-------�--�-

Spaui sh ii' Milan I Davis ica pelton ! Ogd:�S� 
PyrItes. . . 1 hurg. 

Per cent . 

.

iPer :ent. Per cent.(er :ent . 1 Per cen t .  

his  fingers. 'fhe delicious rest of  that sleep w hich precedes J 46 ' 00 

death by freezing bad o vertaken him i n the act of making Sul phur . . . . . . . . . . . . . .  1 49
t'OO 

44 ' 00  
t o  

50 · 00 

42 ' 00  
t o  

49 · 00 

40 · 00  
tn 

42 ' 00 

30 ' 00 
' 0  

35 ' 00 
an entry in that sad record of his sufferings. His com-
pan ions w ere round him in more or less close proximity . Arsen ic . . . . . . . . . . . . . J 
On April 7, 1882, the bodies of the whole party w ere buried 1 
in a common grave, with simply a pile of stones and a sin- J 
gle cross to mark the spot of their interm ent. Copper . . . . . . . . . . · · · · · · 1 

silica· · · · · · · · · · · · · · · · · · 1 

0 ' 25 
to 

0 ' 80 

2 ' 00 
to 

3 ' 50 

1 · 5 
to 

4 ' 00 

traces. 

2 ' 25 
to 

4 · 00 

2 · 25 
to 

7 '00 

traces. 

to 
2 ' 00 

to 
lO ' OO 

0 · 20 
to 

0 ' 50 

3 ' 00 
to 

6 ' 00 

1 2 · 00  
to 

20 ' 00  

unknown 

noue. 

15 · 00  
t o  

25 ' 00 

It will be seen in the above table that the Milan and Davis 

Here they rested un til ar�angements had been completed 
for transporting them to America . During the winter of 
1882-3 the bod i es of De Long, Dr. Ambler, Mr. Col l ins, and 
two others, were t ransported to Yakutsk, in Si beria, the other 
bodies being left til l  the following winter, owing to the imp os
sibility of procuring e n ough dogs and sleds for the transporta- ores contain only traces of arsenic, w hile the sul ph ur COll
tion of al l the remains. 'fhe jou rney from Yakutsk was tents are fully equal to the Span ish ores, in fact, acid 

commenced on sleds on November 28, 1883, an d Orenburg, made from these two ores i s  practical ly free from arsen ic, 

the eastern terminus of the railroad to Moscow,  was ll Ot a ll d  ran ks as well ill  the market as aci d  made from the best 

reached till Jan uary 17, 1884, the whole d istance traversed Sicilian sulphur. In the matter of making fertilizers, how. 

by the sleds being 5,761 miles. All along the route of travel, eves, arsenic is  no h i nderance. 
from the m ost obscure villages of Siheria to the gayest cap i . III burn ing the ore sflveral points must lJe taken i n to con

tals o f  Europe, peculiar and special honors were paid to this sideration ;  the ore musL yield its gas easi ly and strongly 

solemn funeral cortege. The Fris ia, from Hamburg, w h ich without sin tering in the kilns ; it must be somewhat granu

has the honor of bearing tbe bodies of these heroes u pon the ir lar, yet not have a tendency to crum ble or break down in the 

last. voyage, is due at New York in a few days. A m ili tary kiln s ;  m oreover, it m ust give a good yield of acid . Most of 

p.scort will receiv e  the bodies and accompany them to the these ores will burn down to four per cent of sulph ur left i ll 

Navy Yard, where they will lie in state. A naval represen ta- the ci nder, and that may be considered good work. No 

tion w ill h ave position i mmediately about the hearses as all tr�uble has y:t been e��erienced in this count? i� making 

appropriate funeral escort, and will probably be preceded by a.md from PYrItes, an d. It IS
. 

safe to sa� that WI�hll1 a short 

Un ited States troops an d State mili tia. The following organi- � , me about all sulphUriC aCid. 
makers w

.
IlI use pynLeR. There 

zations will form in line� Battalion of the army, the battalion I IS one concern al r·ead! �stabl ished �t ElIzabethpor�, N. J. , for 

of the navy, 23d regiment, N. G. S. N. Y. , 69th regiment. f t�lC treatm
.
ent

.
of the . • cmder resultmg from burnIllg the py

N. G. S.N. Y. , G rand Army of the Republ ic, the Geographical ! ntes. Th
.
ls Cinder IS

. 
treated f�r thp; c

.
opper and the s�all 

Society, Ne w York Herald C lub , officers o f school ship St. amoun � of gold
. :wd sJ ! �er ��n ta�ne

.
d III It, b� net extractIOn ; 

Mary , Officers of Navy, and classmateB of Lieut. Com. De the reSIdue, or ?lue b� ily as ,I,t IS ���led, IS used to some 

Long, survivors of  Jeannette and other A,·ctic expeditions. extent by the rolllllg mIlls as a flux m th e  puddlwg fur· 

• 4 • � .. naces. The greater part of the cinder is, however, now 
On the ManuCacture oC SulphuriC Acid Cro m  Pyrites thrown away. This cineler,  by the way, is a perfect flux 

in the Un ited States. for smelting any kind of s il icious copper, silver, or gold 
BY F. L. BARTJ.ETT, PORTI.AND, ME. l ore , and were it not for excessi ve freights would soon fi n d a 

It is n ot generally known that pyrites is now exten sively market in .t he  :vest for smelti �g purp
.oses. On th� w b

.
ole ,  i t 

used for m aking sulphuric acid in this country. It may, may be said With truth that aCId makmg from pyrI tes IS now 
however, be stated for a fact that fully two·thirds of the acid firmly established in the Uni ted States. 

man ufactured at the present time is made from pyrites. • 4 • � ... 
Prior to 1882 only two concern s were using pyrites for ac i d  Weighing Milk. 
making ; n ow at le:tst eighteen firms are using pyri tes ore, To those who have n o  lactometer, or who find difficulty 

whil e m any others are either preparing to use the ore or in reconciling its readi ngs with their experiences in judging 
have the m atter ·under grave consideratioll . Of the larger of milk, it may be interesting to know that a quart of 

concerns now making use of pyrites may be mentioned th e  good m i l k shcJUld weigh about 2 '15 pounds, or nearly 2 

Pennsylvania Salt Co. and the U. S. Chemical Co. , of Penn- poun ds 2Yz outlces. Water, at 60 degrees Fah . , weighs 

sylvania, the Laurel Hill and Bergenpoint Chemical Com. 2 ·08�5 pounds. Of course, ski mmed m i l k  shows a heavier 
panies of N. Y. , th e Cochrane Chemical Co. ,  ·and the Brad- grav i ty , in  propor tion to the amount of cream taken off, as 

ley and Barker Fertil i z ing  ,Yorks, of Boston. th e add ition of  water also ligh tens the milk. W eighing 
Many attem pts were made some eight or ten years ago to mi lk will give the m onthly y ield in quarts m ore ex act ly than 

use pyri tes for acid in different places in this conn try, result- measuring. Probably not one farmi'r in ten has any defi

ing in failure in every case. This was undoubtedly caused , nite idea as to the average y ie l d  of h is cows in pounds or 
not by wanl of knowledge on the subject, so much as by quarts. Those who have n ever tried keeping a record of th e  
lack of proper m aterial t o  work u pon ; z inc blen de and low m ilk yield will find i t a profitable a n d  perh aps a surprising 
grade eart hy py rites were then used, contain ing not more than experiment. One th ousand pou nds of average milk con-

30 or 33 per cent of sulphur, and of this amount not more tains : 
tha.n 15 or 20 per cent was avai lable for acid . Like many Casein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 pounds. 

other chemical industries, t he man ufactur.e of sulphuric acid Fat. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . _ . . . . .  36 pounds. 

is im ported from England, where acid has been made frolll 
Milk sugar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  45 pounds. 

pyrites for the past t wenty years. 
Mineral matter . . . . . . . . . . . . . . . . .. . • . . . . . . . . . . . . . . . . . . .  7 pounds. 

. 4 . '  ... 
As might be expected, the introduction of the use of py- To Determi ne the A dhesive Power oC Glue. 

rites in this coun try at once caused a fal l in the price of Weidenbusch has devised a pract ical met hod for deter-
acid ,  so t hat uow acid may be obtained almost as low in thi s  m ining, approximately , the adhesive power a n d  quality of 
country as in the English market. From the fact that acid glue. He first p repares a set of plaster prisms by mixing 
is so largely us('d in th e manufact u re of chemical s , and mo re gypsum and water together in the proport ions of one to five. especial ly ferti l izers, it fol lows that cheaper sulphuric acid These prisms are 9 ·2 cm.  (about 4 in ches) l ong, w i t h  a cross 
cannot fail to exert an i m mense and a beneficial influence section of 4 millimeters (t in . ), and each weighs 1 ·7 grammes 
upon the chemical man ufactures of the United States as (26 grains) . 
well as upon the agricultural indust ries. The glue solutions were made from 1 part of glue in 25 

SOURCES OF PYRITES SUPPLY. parts of water, and the plasler prisms soaked in them for 5 
Si nce the demand has arisen for pyrites in this country, minutes , then dried in the air. Each is then placed on a 

America has shown herself equal to the occasion by u nearth - horizon tal iron ring in such a posi t .ion as to form its diame
ing several good deposits of pyrites. Especially i s  this the ter, and from its center is suspended a pan in which weights 
case i n the Southern States, where acid is much in demand are placed until it breaks. The strain it can withstand is 
for the manufacture of superphosphates. Several good de- proportional to the adhesive power of the glue.-Deut. In
posits occur in Virgin ia and South Carolina, con t aining ore dustrie Zeitung. 
fully equal to the famous Span ish pyrites. In the Ncw Eng- ------...... +4 ..,.-11 ..... ------
land States are several deposits, but two only are now work- Silk Exhibition. 

ed extensively for pyrites, namely , the Mi lan Mi n e, of Milan , A si lk industrial exh i bi t, to cover the agricu ltural , me-
N. H. , and the Davis Mine, of Charlemont, Vt. ; both of chani cal, an d manufac turing interests of that in dustry. 
these mines are successfully w orked on a l arge scale, and the is to be held in Ph iladelphia, continuing two weeks from 
product. finds ready sale. Considerable ore comes from April 21.  The co·operation is i n vited of culturists, manu
Canada, being m i n ed at Capel ton ,  P. Q. 'l'he re is  also an facturers,  art schools, and all t.h ose who have odd or curious 
inferior ore mined s,t Ogdensburg, N. Y. , which i s  used articles of oid o r  new design s. The Serrill automatic reel , 
to some extent in the West ; there are also deposits in New brou ght from LyollF,  and con structed by a young American 
Hamp&l1ire, at Lisbon� and 'f4etford, not, lwwever. now inventor, will be shown in operation. 

© 1884 SCIENTIFIC AMERICAN, INC



FEBRUARY 23, 1 884.] Jtieutif i t  �tueri tllU. 11 7  
Ge�man P�cel Po.t. I and dried in the air. It is then moistened with alcohol and 

In respect to the transmission of parcels the German the sulphur washed out with carbou-disulphide, after which 
postal service far surpasses that of most .other nations, and it is dissolved in ammonia, reprecipitated with pure sul

Bread Alcohol. 
an enormous business is done in this way by the post office ph uric acid , collected on a tared filter, and weiglled.  The To the Editor of the &ientijic American: department. Packages of less than 10 pounds w eight are result is generally ratber too high,  but the error is less the 

Referring to No. 2, c .  s. ,  of  yo ur esteemed paper, MI'. N. carried everywhere for 12 cents, including delivery at the easier it is to remove the dye from the fabric, and the le�s 
D. Portland w rongs the " Brandy Bread Company. " Any 

house of the consignee. It is amusing to find that the of the latter goes in to sol ution.  
bread, tile  dough of which is only affected by saccharine establishment of this convenient system has fostered the " If there is a large quan tity of the arsen ious sulphide, it 
fermen tation, might prove sweet, there is no doubt, but the growth of  a large business i n  certain products, those tJarti- is better to oxidize i t  to arsenic acid and estimate it volume
average human stomach could not stand such food. Even cularly noted being but Ler and smoked herri ngs. Butter is trically or  gravimetrically. " 
the  " vinous" part of that mysterious process of fermen tation 

now put up for this sort of transportation of 10 pound cases, [After oxidizing it cal l  be precipitated as arsenic sulphide 
is an act of importance to the bread. One part of the sugar of which immense num!Jers are sent from Nortll Germlwy (As.S,), and weighed as such after removing the free sul-
must be decumposed, gi ving alcohol and carbonic acid, the to the cities ; and boxes of herrings of the same weight are phur with carbon-d isulphide. -TRANs. ] 

. 

development and expansion of which raise the dough and constantly forwarded from the sea coast towns to the interior. Another process, which is very easy and acc\ll'ate for 
giv� it a sponge·like appearance and structure. As this pro-

Last year the number of boxes of herri ngs passing through small quanti ties of arsenic, is gi ven by E. Reichardt (Arch", 
cess is going ou until stopped by the heat of the  oven, i t  is the mail was more than 450,000, and it is said that the fish. Pharmacie). He treats the article with dilute hyd rochloric 
evident tbat a certain quantity of said ingredients escape ing villages of the coast appear to be on fire from the smoke acid (1 to 5), and makes use of aliquot parts of :the solution 
through the chimney. Whether the quantity of escaping of the little fires over which each fisherman cures his her- containing from 1 to 10 mill igrammes of  arsen ic. Sti l l  
alcohol i s  sufficient to pay the expen ses o f  condensation and rings for this con venient market. smaller quan tities can be used, but if more is taken part of  
refinery is  a matter of  experience. The busi ness of the poor fishermen is still further aided it separates in metallic form in  the evolution flask and 

JOSEPH HAMPL, Troop L, 8th Cavalry. by an arrangement under which the sender of the  box, on escapes quantitati ve estimation. 
Fort Clark, Texas, January 25, 1884. payment of a commission of 2 �er cent, can recei ve at once Reichardt's apparatus consists of three thick bottomed 

... 4 • I .. from his postmaster, in cash , the value of h is  consignment, flasks, each about 30 c. c. (1 oun ce) capaci ty. In the tirst 
Movements oC Cyclones. the post office department taking upon itself the risk of are a few small pieces of zinc covered w i t h  water, and To the Editor of the &ientijic American : making collections oil. the arrival of the package at its des- through the cork passes a tube that d i ps in the w ater and 

In July, 1868, with other residents of State Center, Iowa, tination. has a funnel attached to the upper end by means of a rubber 
I w itnessed the progress of a cyclon(l. There had been an ... 4 • I .. tuhe, so that when the funnel hangs down the t ube is closed 
extraordinary fall of rain from 1 o'clock P.M. to 2 o'clock Arsenic in Carpets and other Fabrics. and no gas can escape or liqu i d  ascend .  An other tube con-
P.M. , which, stopping suddenly, business men came out BY DR. F. ELSNER. nects it with the second flask, in which are 1 or 2 c. c. of 
doors, amI thei t· atten tion was called to a water spout in the There is rarely any difficul ty about the detection of ar- argentic nitrate sol ution (1 to 24) , the same quan tity of con-
southern heavens. When first seen it was south , about 50° sen ic in poisonous fabrics, for it is generally preaent in such centrated nitric acid, and 4 or 5 times as much w ater. The 
above the horizon , cone shaped, base up, 3° to 5° iu height, quantities that it wil l not escape the notice of even an in - third flask contains the same. To test the reagents one c. c. 
black and forbidding, rot.ary motion discern ible and of fear- experienced young chemist. In many cases thc quantity of dilute acid (1 to 5) is poured through the fun nel and tube, 
ful ve locity, progressive motion from south west to north- can be judged of approximately by Bettendorf's reaction.  and if this does not effect the silver sol ution for several 
east .  It d isappeared behind a cloud about east, and was This is performed as fol lows : A weighed portion is dis- minutes, a measured quanti ty of the liquid to be tested i s  
visi bl e  about ten minutes . During i ts  progress it careened solved in concentrated hydrochloric acid, free from arsen ic, put  in the firs t  flask. It  must  not be too acid , or  the gas 
l ike a !Jalloon as if top heavy. Part of the time it was a or, if insolnble, is extracted with this acid. As much stan- will go off too violently. If strongly acid, add some pu re 
truncated cone, and then at the smaller and lower base i t  nous chloride as will l ie on a knife blade is put into the sodic carbonate. Silver will begin to separate, and when all 
would lengthen out to a point, and once to an attenuation boi ling solution, and the reduction of the metal or the the arsenic has gone off the solution of silver will become 
that twisted and whipped around like a rope. Its n earest browning of the solution carefully noted , both as regards clear again and the metal all settle. 
approach to State Center was judged to be six mi les, proba- t ime and  intensity. A parallel experiment  is made with the Bromine water is t llen add ed to the silver l iquid iu  excess 
bly too much, as that d istance would require a progressive tin salt and acid by adding at intervals from o ll e  to tell drops and well shaken, t ile  bromide of silver fi l tered ont, and a 
motion of a mile per minute. It seemed to follow the 11'- of an arsenical solution of known strengt h (say 1 in 1000 or large excess of ammon ia  ad ded to the filtrate, then the mag
regular margin of a l igh t colored bank of cloud lying be- 1 in 100) . A little experience will make it easy to judge of nesia mixture, and let stand 24 hours. The precipitated 
yond and below a darker, heavier, and higher bank. the quantity of the arsenic approximately. This method is ammonia-arsenate of magn esia is  washed with ammoniacal 

I bave s ince been on the trucks of several hurricanes- not intended to take the place of more exact metll ods, but water, dried, and ignited at II d u l l red heat. : Of course the 
the Camanche hurricane which started at Camanche, Iowa, only to obtain some idea of the subject, and as an assistance quantity found must be cal cu lated to definite snrfaces. 
and traversed Whiteside and Lee Counties, Illinois ; another in subsequent analysis in the usual way. The latter part of the p rocess is also applicable to large 
was a cyclone of tropic proportions, tllat swept  the sugar It is much more difficul t to detect arsenic is carpets and quantities of arsen ic, as the srrlpllide which is obtained, 
plantations of Louisiana, particularly Bayous, Tiche and colored fabrics general ly ,  wllere it  is frequently presen t  only mixed with sulphur, by precipitation with sulphyd ric acid, 
La Tourche. Two in  the floor-l ike bottom o f  the M issis· in very minute quantit ies. In this case a qualitative test is i s  easily converted into arsenic acid by bromilJ e water, and 
sippi in Tennessec, where the tangled masses of felled tim- never sufficient, even applied to a very small  surface. In can then be precipitated with magnesia, or i n t roduc:ed into 
bel', ten to fifty rods wide, and miles long, are known as quantitati ve tests i t  is necessary to always work with the the hydrogen apparatus after expelling the b romine. 
hurricanes. Another at Ripley, Ten nessee, I was in ; another same quan tity of reagents free from arsenic and with a con- I may here mention st i l l  another process which I employ 
aI, Brow n's Island, in the Upper Ohio ;  and lastly, one at venient solution of the substance. when i t  i s  impossible to get colorless solutions, especial ly 
Gumtow n ,  Warren County, Ohio. In each case I have taken For many years I have been usi ng a p ure 25 per cent snl- for colored varn ishes-the coal tar colors, etc. In these 
some pains to observe aud to learn from wi tnesses the habitR ph uric acid, which penetrates all fabrics i n  12 to 24 hours, cases I i n troduce weighed or measured quan tities i n  very 
of this violen t pbenomenon. In evcry case they harmonize at 1300 to 1500 Fahr. , to such an extent as to remove and small proportions at a time into melted soda saltpeter, and 
with thc general features as given i n  t!J e book$, the water dissolve all poisonous arsenical compou nds. If necessary, use the solution of arsenite of sody for quantitative esti ma
spout of State Center being a miniature of each. All , with Prof. Fleck strengthens the acid by adding some nitric acid tion by one or the other of the above methods.- Ohemiker 
one exceptiou ,  con firm the " Practical Hints Regarding -a\)out 3 or 5 per cen t of aci d  with  a specific grav i ty of Zeitung, No. 103. 
Tornadoes, " by John D. Parker, as in your issue of Novem- 1 '24. Of course this necessitates an evaporation of the  solu- ------.... -+4 .... >-i1 ..... _----_ 
ber 17, 1883. The exception is the cyclone of Louisiana, tion until heavy fumes of  s ulphurous acid appear, so as to 
which was so large tbat several hours elapsed while the expel all the n i tric acid before it can be put  in a Marsh 
calm center was passing. At Baldwin, old brick sugar apparatus. 
mills that witllstood the first storm y ielded l ike potter's clay The rest of the operation, as described recently by Fleck 
to the second, and a guard that woul d have been theoreti- (ReJl8rtorium Anal. Ohern.), is so simple and elegant as to 
cal ly right as against the first would have been exactly justify our giving it in his own words : 
wrong for the second. , .  Before beginning the operation 200 grammes of the 25 

J ORN B. HOLBROOK. 
Lebanon , Obio, February 4, 1884. 

Sk1IIf'U.I Surgery. 

Bruno Knorr shot himsel f, in th i s  city, on the 24th ult. , 
the bullet, of 32 cal iber, piercing his skull just .  on the cen· 
tral line between the eyes. Dr. W. F. Fluher, one of the 
consulting surgeons of Bellevue Hospital, and Dr. Robert 
P. Morris, the house surgeon, probed for the bullet, and 
found t llat it had passed through the brain , taking a course 
slightly upward and to the left. It was impossihle to reo 
move the bul let by the way which it had entered, and Dr. 
Fluher decided that the best thing to do was to cut a hole 
through the skull at the back of the head where the bullet 
was lodged, and get i.t out that way. The d ifficulty was in 
determining the exact location of the bullet. Dr. Fl uher, 
by means of the probe, got the general d irection that the 
ball had taken, and formed his judgmen t by it. The hair 
was cut from the back of Knorr's lIead,and a hole the size of 
a cent was cut through the skull. The instrument used was 
a trephine, which is a cylindrical saw w ith a handle like 
that of a gi mlet. I t  was placed against the skull and 
worked round and round nntil a circular hole was cut. 
The bullet was removed through this hole. A rnbber drain
age tube was then passed through the IHain, its ends pro
jecting an inch through the hole cut by the bullet and an 
inch through the hole made by the trephine .  The opera
tion, which wa.s witnessed by nearly the whole s taff of the 
hospi tal, lasted four hours. On the following Saturday and 
Sunday the patient  was Iitupid and partially unCdn�ciouB, 
but at times he gave monosyllabic answers to questions. 
Monday he was m uch brighter, and could talk and feed him
self. His ri ght arm seems to be PM'\lolyzed. Hopei! ate entertllitleq of his ultimllote recovery. 

per cent acid is tested with 10 gram mes of granulat;ed z inc 
in a Marsh apparatus, putting in a strip of platinum foil. 
Another experiment i s  made by evaporating 10 gram mes of 
the n itric acid w ith 100 grammes of pure sulphuric acid, and  
teRting it in  a Marsh apparat us. The  reagents are  

·
compara

t ively pure if no mirro r i� formed on heating the delivery 
tube-which should be of liard glass and 2 millimeters in 
diameter-for half an hour, while the current of gas does 
not exceed 200 c. c. in 3 minutes. After being satisfied of 
the purity of the reagents, the art icle to be tested is exposed 
for 18 or 24 hours to the action of 50 or 100 c. c. of the sul
phuric acid, then filtered,

· 
the residue washed , and t ile  fil· 

trate evaporated, i f  nitric acid w as used, U ll til this acid is 
all expelled in a porcelain d i sh ; otllerwise evaporation is not 
necessary, and the liquid can be made u p  to 200 c. c. At 
the same t i me a Marsh apparatus i s  prepared, and in to it is 
put 10 grammes o f  zinc that has been tested and 20 c. c .  of 
the so lution just obtained. Tile  gas is passed through a red 
hot tube, a fter the usual p recaution,  to avoid explosion ,  for 
half an hour, and if  an ar�en ic mirror is seen,  then the re
maining  180 c. c.  o f  the solution are preserved for quanti ta
t.ivc tests. If Ilone is observed , 20 c. c. more is added and 
the heating continued another half hour ; this being re
peated with e�ch 20 c. c. until it  is either all used up or the 
mirror appears. 

" These qualitative tests wil l  prove whether a quantitative 
estimation is possible or n ot .  If the m inor first makes its 
appearance whell 100 c. c. of the solution bas been used, the 
quantity wil l  be represented by tenths of milligramme�, and 
its  estimat ion is almost impossible. But if a mirror is d is
t inctly visible in  10 min utes a fter the fi rst 20 or 30 c. c. arc 
put in,  i t  is safe to attempt a quantitative analysis. 

'.' ThlB is made as follows :  The arsenic is llrecipitated 1wt 
with sulpbydric acid gas, the precipitate collected on II filter, 

The Last Transit of Venus. 

In a lecture delivered at Cooper Union, this city, on Feb
ruary 9, Prof. Young, after show i n g  in the  fullest manner 
the many methods of measuring the d istance froUl the 
earth to the sun, and detailing all that had been boped for 
from the observations of the transit of Ven us, coapluded 
that this last was a disappoin tme nt. The atmosphere of 
Venus prevented exact observation ,  and the measurements 
made with the planet Mars, by the astronomer Gills, were 
upon the whole more satisfactory. When the transit of 
Venus came around again in 121 years, i t  was doubtful if 
the event would be hai led with much enthusiasm. The fact 
was becomin g known to astronomers generally that the sys
tem pursued by the French scien tiet Leverrier, that of cal
culating the earth 's distance by the perturbations of the 
moon , seemed to con tain tile best elements of approxima
tion to ab80lute truth. 

Expulsion oC Rats. 
A writer iu Ohamber8'8 Jou1'nal relater; his experience in 

ridding his house of rats. He first tried the well known 
remedy of pouring tar  in to the entrance of ibeir holes and 
also of  placing broken glass by their holes, but  nei ther 
remedy did he find effecti ve. But bound to get rid of the 
rat n uisance, if such a thing was possible, he  tried another 
well known remedy, w hich proved more satisfactory. He 
caugh t a couple  of large rats in a trap ali ve, and then be
smeared them all over, except their  heads, with tar, and l et 
them loose iIi their favori te run. But he says : I could n ot 
follow these two tar-besmeared rats inlo their n umerous runs 
to see what would happen ; but it is reasonable to assume 
that they either summoned together all t.he members of their 
community, and by their crestfallen appearance gave their 
comrades s i lent indications of the misfortunes which had so 
suddenly befallen them, 01' that t.hey frightelled their breth
ren away, for they one and all forsook the place and fled. 
The experiment was eminently successful. From that day, 
in 1875, t il l  now,  1 883, my house, ancient though it is, bas 
been entirely free from rats, and I believe that therl: is nq 
l'emedy equal to tbis one. 
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Hallway Electric Lle;hts. 

An interesting experiment is now being tried on the Me
tropolitan District Railway, Lon don, in connection with one 
of the suburban trains running from High Street, Kensing
ton, to Putney, the carriages of .wh ich are lighted by elec· 
trici l y  direct. In carryin g this out, a Siemens dyn amo and 

a Wi llans thl'ee--cyJ inder engine are placed in a luggage van 
which is attached to the train. Steam is suppliad to the 
engine by means of a small boiler, which is also fixed in 
the van . The carriages lire I ig!JI,ed by means of a total of 
twenty-eight S w an in candescent lamps of 20 candle  power 
each, which give a ve ry brilliant l ight.  The present ma

chinery was designed for a longer train , and, in  addition to 
the lamps in the carriages, there are about thirty in the 
van which are al ways l ighted when the others a re. The ob
ject of this is to ascertain the exact cost of workin g  a suffi
cient n umber of lights for the longer train s, which are 
usually fitted with fi fty ordi nary gas lamps. The experi
ment is being carried out for Lord S. Cecil , general manager 
of the District Railway, and Mr. J. S. Forhes, chairman of 
the London,  Chatham, an d Dover Rail w ay Company. The 
first public trial of the l ight took place recently, and the 
results were considered vf!ry satisfactory. It  is, therefore, 
intended to contiu ue the experi men t for some weeks, the 
train being all the time in  regular work. In the event of 

the machinery proving effecti ve and trustworthy, it  i� pro· 
babl e that a Willans engine aud a dynamo will be placed on 
the engine of the train , so that steam can be supplied from 
the locomotive boil er. This arrangement,  which h as been 
proposed by Mr. W. F. Massey, of Twy ford, will neces
sarily prove cheaper, inasmuch as the small boiler and the 
spec ial at tendant in  the van will not be requ ired . It is  an
tici pated that the cost of lighting a train by electricity direct 
will be much l ess than that of oil l amps. 

• • • • • 

Enalnelln:: Cast Iron Ware. 

O tto Holren z, of Beresdorf, has devised a new process 
for preparing i ron vessels for enameling. He sets out with 
the assertion that the enamel adheres to the white iron bet 
ter than to gray, because the ltitter contains a mix ture of 
uncombined carbon (graphite ) ;  hence, the art.icles to be 
enameled should be cast in iron , the surfaces of which are 
free from graphite. To accomplish this the mould in w hich 
the iron is cast is made of damp sand covered with a sub
stance that will take up carbon and remove it. The best 
SUbstance for this purpose is sulphur, which ccmbines with 
the free graphite to form sulph ide of carhotl , which burns 
as soon as formed. Holrenz, therefore, dusts th e  moulds 
with fine sul phur p owder, eitber alone or mixed with pul
verized quartz or cbarcoal dust. The mixture contains more 
or less sulphur according to the quality of the iron used, but 
al ways has enough sul phur to con vert the surface of the 
iron in contact with the mould into white iron .  -

The castings thus prepared are not pir:kled , as was previ
ously customary before enameling, but the first or basic 
coatiDg is 3.ppl ied d irectly to iron as soon as it h a s  been 
mechan ically cleaned or scomed. 

A similar result is obtained by coating the mould w i th oi l 
or petroleum, whereby a portion of the graphite is con verted 
into a hy drocarbon , and this burns up when the casti ng is 

made. 
Finally, to remove the graphite from lhe surface of an 

article already mist, it is coated with sulphuric 
acid of 60° B. and then ignited, when sul
phuric acid that has penetrated i n to i l s pores 
acts upon the graphite as the sul phur powder 
in the mould does upon the fluid iron. -Deut. 
Industrie Zfitung. 

.. . ... 
Artificial Dlalllonds. 

'1'he importation of artific ial gems, in which 
there has always been a large trade,  has lately 
been greater than usnal, a n e w  lj'rench im ita
tion diamond having proved quite popular. 
It is mad e of stmss, a varie ty of fli nt  zlass 
containing more lead alld in some cases a 
smaller proportion of borax, b ut the glass is 
subjected to a great heat and then plunged 
into cold water, w bereby it is contracted so 

the grain becomes very close and fine. It is 

cut and polished like a real diamond, a leaden 
wheel w ith oil and diamond dust being used. 

These artificial d iamonds are cal led " heli
olas," and are graded to conform to carat 
sizes of real diamonds, sellin g  at. from $20 to 
$50 per gross. A very small bit of foil is 
uspd as a backing, attached to the center of 
the back, reflect ing the l ight into th e  h eart 
of the slone. Sueb imi tation " diamonds " are largely used 
for theatrical and fancy dress purposes, and in rolled plat e 
jewelry of every form, besides being sometimes worn, it i� 
said , by ladies o w n i n g  real diamonds, and others whose finan
cial condition has compelled them to part with their real 
gems. It requires the skill of an expert to determine the 
difference between the  genuine stone and the new imita
tion.  

• I . . .. 
A RECENT French law makes revaccination incumhent 

upon every student received into the lyceums and colleges. 
Since the experiment  was made at the Lycee Louis Ie 
Grand not a single case of variola or varioloid has ap
peared. 

I titutifit � tutritau. 
THE DUPLEX TIDE WHEEL. site direction. With slow motion the paddles will dip edge-

The wheel shown in  our first engraving will w ork with wise into the water, as indicated in Fig. 2 ; with extreme 
equal cfficiency in both directions. The plan is simple, and s peed the centrifugal force will carry them outward in a 
permits all the parts to be easily and yet strongly and dur- straight line frOlD the shaft. In this case th ey meet a coun
ably constructed . It consists of a rigid outer wheel an d a tercurren t nearly equal in vel ocity to th at of the outer rim 
loose inner wheel provided w ith stops, to limit its movement, of the wheel , and will then feather to this  current un til acted 
and with hin ged paddlea held to their work by the connect· upon by th e  bars. By re versi n g  the motion the paddles 
ing rods of the outer wheel. To the shaft are rigidly at- will arrange themselves to their w ork in the opposite d i l'ec

tached the side frames . of the outer wheel , the rims of which tion in one·hal f a revolution of the wheel. The wheel may 
are connected by as many rods as there are paddles. Upon be immersed in the water nearly to t ile  main shaft and ye t  

the shaft, at the  inner side of  these frames, are placed t h e  it will retain i ts  prope ll ing po weI', and for th is reason i t  i s  

THE DUPLEX TIDE WHEEL. 

adapted for seagoing as well as river and coast steamers. In 
Fig. 2 the dotted l ine shows the  path which the paddle is  
free to traverse. Instead of one line o f  paddles there may be 
two or l hree arranged upon pivots in concen t ric circles. The 
inventor has found by experiments  that this wheel is greatly 
superior to the ord inary rigid paddle wheel. 

These inventions b ave been recently patented by Mr.. C. L. i Petersen , whose address i d  P. O. Box 2705, B oston, Mass. 

Patents applied for in England, France, Germany , and 
Canada. 

.. . . . .. 
Steel Spring Motors. 

At a recent meeting of tbe Engin eers' Club of Philadel
phia, Mr. Wilfred Lewis read a paper up 0n the " Resilience 
of Steel, " reviewin g  some of the means employed for the 
storage of energy , and showing the place occup ied by steel 
among them. 

Among the meall S now employed, compressed air, hot 
water, and the storage battery were cited from an English 
writer as being about equal in val u e, and as giving out about 

6,500 ft. lb. of work per pound of  material used. 
Steel springs, accordi n g  to the same writer, were said to 

, y ield about 18 ft. lb. per pound. In this connection the 
project of using steel springs as a m otor for street cars was 
referred to as the most hopeless of all possible mean B of 
locomotion.  

To test the accuracy of this  statement in regard to steel, 
several experiments were made by the writer upon tempered 
specimens, both for tension and flexure. Con trary to ex
pectation, the highest resul l s  were shown by the flexure of 
a small spiral clock spring weighing 2,040 grain s, which 
gave out, when wound up, about 45 ft.  lb. of energy, or in 
other words, 154 ft. lb. per pound. 

The transverse strength of this steel within the elastic 
l imit was found to be about 300, 000 lb. per square inch, and 
its modulus of elasticity about 30, 000, 000. Such extraordi
nary strength , with such a low modulus, was so far beyond 
conjecture that it seemed to give a new h ope for the success 
of the project referred to ; but after making the necessary 
allowances for w eight of car and efficiency of driving me
chanism, it was found that n ot more than about 20 ft. lb. 
per pound of car would be available for locomotion. It 

side  frames of the inner wheel, the rims of which are cow was therefore improbable that such a car could ascend a hill 
nected by rods, and which are kept at the proper distance over 20 feet high. 
apart u pon the shaft by collars uni ted by bars or by a tubu · It was also a matter of doubt whether larger springs could 
lar washer. The inner wheel moves freely upon the shaft, be made to show results which would even 'approach these 
but it s movement is limited by bl ocks (shown in Fig. 2) at- figures, and on this account the experiments about to be 
tached to the r ims of the frames of the rigid wbeel , and tried might be looked for with some interest. 
wbich engage witb the spokes of the inner wheel. To the .. , • • .. 
connecting rods of the inne r  wheel , which is made smaller i Indian Fish-Egg Food. 

than the olher, are hinged the inner edges of the paddles, I We are in debted to Messrs. Fulda Brothers, o f San Fran

which project between the rods of the outer wheel. From cisco, for a fine specimen of  the fish -egg food prepared by 

THE ACME PADDLE WHEEL. 

this it will be readily seen that the wheel will work equally 
well in either direction, the only lost motion being the dis
tance the stop has to travel between the adjoining frames 
when the current is reversed. 

THE ACME PADDLE WHEEL. 
O ur second engraving repreRents a feathering paddle wheel ,  

i n  which the blades are pi voted I1, t  their inner edges t o  the 
frame, and are held to their work by stops placed in the 
frame radially beyond the pivots, thus lellving the blades free 
to revolve in  a full circle as shown in the sectional drawing. 
By this arrangement, when the w heel is revolved In e ither 
direction the paddle w iH revol ve in the opposite direction 
until it is immersed, when it will be pushed through ihe 
water by the bal's, thereby propelling the vessel in the oppo· 

the native Indians of Briti sh Columbia. The 
specimen received consists of a small branch 
of cedar, the l eaves of wh ich are thickly 
coated with dried fish eggs. Our correspond
ent says tbe eggs of the specimen sent are 
from a small fish that abounds in the waters 
of Vancouver's Soun d , and are collected by 
m aking a m attress of cedar t w igs and sinking 
them in shallow places uutil the fish have de
posited their spawn, wheu the twigs are rai sed 
and the spawn allowed to dry. -When wauted 
for use, they are si mply soaked and eaten .  

In this con nection w e  w ill gi ve the following 
item from a correspondent of  the Chicago 
Tribune. who tel l s  about fish and fish ing in 
Sitka Bay, Al aska : 

Drop a hook in any of these immense 
stretches of inland waters, and especially 
amid the Alexandrine Archipelago, and in a 
moment a fish will be at the bait. Rock cod, 
halibut, weighing from 40 to 150 pounds, 
salmon , fill all  the streams and bays ; and the 
herring I A fish story here will be apropo.s. 
During the spring of 1881 the writer was in 
Sitka, and was a witness to one of the most 
wonderful sights in  the bay of Sitka. For 

more than a week the water of  the bay, covering au area of 
fifteen 01' -twenty square miles, was as wbite as milk w ith 
fish spaw n , extending as far as the eye could see. Tbe 
herring were so nu merous that people were gatllering them 
from the water along the beach with their hands and filli n g  
baskets with them. The Indians  placed spruce boughs i n  
t h e  water a n d  when these were taken o u t  not a particle o f  
the origin�l green but what was covered with a thick coating 
of egg�. Au Indian i n  a canoe, with a stick about seven 
feet 10nO" and for a distance of about two feet studded with 
nails, p�ints outward, plied the water with this crude im· 

plemen t, each dip in  the water bringing up from two to 
seven fish, and filling his canoe in somewhat less than forty

five minutes. 
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FEBRUARY 23, 1 884.] j'citutifi c �mtri cau. 
THE EXPLORATION OF THE ATMOSPHERE. A. Colorado Mining Tunnel. 

As a general thing we only judge of the value of measure- Under the t itle of the Bellevue 'runnel Com pany, a num-
ments well by comparison. It is for tbis reason that moun- bel' of gentlemen well known in Colorado, among them 

taineers get a perfect idea of the elevati on of a balloon in tbe Lewi s  C. Rockwell, Lamartine C. Trent, Bradford H .  
atmosphere , if somp one t.dls them that it is sailing at  twice Locke, a n d  Andrew N. Rogers, have associated t bemselves 
th e heigbt of the Pic du Midi, and that Parisians obtai ned to un dertake It work of considerable magnitude and great 

a good est imate of the altitude to wbicb tbe captive balloon promise. 
rose when tbey knew tbat its car was snspended at about They propose to drive a tunnel from a point on 

seven times th e h eigh t of the towers of Notre Dame. It Fall River, a tributary of South Clear Creek, to tap the 
wa;; witb this thougbt of the estimation of  m easurements mines of the western b�l f of all the m i n es of the great Gil
by comparison that we arrallged the annexed fig'll'es, for a pin County group of  gold veins,  and at the same time pro
book that we have just p ublish ed under the title  of the i vide for tbe cheaper transportation of the ores to reduction 
" Aerial Ocean ."  These s peak to the eye very clearly , and I works through the new outlet. 
give a just idea of  the heig ht of the principal mountai ns i n  The past record of these mines and the present output 
tbe world and of the heights that man has been able to reach · under adverse circumstances speak for th emselves. The 
at d ifferent times in b is efforts to explore the atmosphere. number of paten ted lodes i ntersected by the tun nel, or 

We have just mentioned th e towers of Notre Dame, be- within half a mile  of i ts  line, i s  given at 181,  and it i s  esti

side wh ich man is so small ; but what are they themselves mated that their output per day would tqgetber reach 1 , 815 

alongside of those giants of nature that we call the Pic du tons. Very interesting figures have bean col lected by Prof. 
Teneriffe, Mont B I a n c, and 
Gauri sankar, the bighest moun
tai u in the worl d ?  Above the 
horizon al line of tbe sea level we 
have figured the py :-amid of 
Egy pt (133 meters) and the cap
tive ball oons of tbe Paris Exhi· 
bitious of  1867 and 1878 (250 and 
500 meters) .  Higher up are the 
memorable ascension s o f  Robert-
son, the Gay Lussacs, th e Bar
rals, and Bixio, who exceeded an 
alti tude of 7, 000 meters, leaving 
ben eath them the height to which 
towers t h e  loftiest p e a  k in 
America-the volcano Aconca
gua. 
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Winter MortaJIty alDong Fishes. 

Mr. Charles Hal lock, a fisherman of i'epute, who also 
wields t.he pen as effe ctively as the rod, writes : " People 
are often puzzled to account for the mortali ty among fishes, 
which are frequently found dead in large n u m bers, in the 
ocean and inland wat ers al ike, and at different  seasons of 
the year, sometimes in midsummer, and sometimes in the 
spring after the ice breaks up. There should be n o  mystery 
in this. If we turn to the elements of natural history, we 
read i h at fisbes are cold blooded vertebrates wbich l ive ex
clusively in water, and l-e.�pire by means of gil ls instead of 
lungs ; and that in process of breatbing, the oxygen n eeded 
is secured from tbe air w b ich is mingled with the water. 

" If a body of water is hermetically sealed by ice, the oxy
gen it contains will become exhausted in time, and the fish 
will die. But . ice is purous, and unless it becomes solidified 

by i n tense sevltl'ity of cold, air passes through it into the 
water belo w .  Also i n  temperate climates, there are usuaJly 
throughout the winter occasional  periods of thaw i n g, by 
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which process air is absorbed ; 
the ice along shore is also melted, 
and air  boles are fou n d  in the 
body of the ice, to wb ich the 
fish ins tinctively resort, as ani
mals would do to · crevices or 
open window s i n  t h e  closed 
apartment, and are thereby re
vi talized. U odeI' such condi-
tions nu mortality occurs. 

" Sometime� t h�re is an un
seasonable rain fall in the w in ter 
st'awn wh ich overflows the ice 
of ponds or l akes ; or the feeders 
of those l akes may be swollen 
hy a flood and overflow the ice ; 
and it is tbus not u ncommon for 
fish to find their way to the overAbove are figured the ascensions 

of the Zen ith (8, 600 meters). 
Above tbese aerial limits-above 
Gaurisankar-the atmosphere i s  
not formed sol ely of  rarefied 
gases ; for, up above this peak, 
up bigber than tb e regions reach
ed by these balloons, tbere tioat 
cirri formed of extre m ely deli
cate needles of ice, wbose forma
tion plays an i mmense role in tbe 
meteorology o f  the regions  be
lo w. 

gou Croce SpIn.!li et �,ve l  
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tiowed surface through the air 
boles,  or the open water along 
shore,  s eeking for a ir. If a hard 
freflze follows , these fish, be
coming beuumbed and unable 
to find their way hack, are frozen 
in and remain embedded un til 
the icc finally melts in tbe spri n g  
a n d  leaves their released car
casses floati ng on the surface of 
the water. 

We h ave figured in our plate 
a few curiosities of the u p per re
gions. Here, at 2,474 m eters, i s  
the hospital of the great Saint 
Bernard, an d ,  much higher up 
(at 4,289 m eters) ,  the city of 
Portugalete, in Bolivia ; and,  
finally, sti l l  h igher yet (at 4, 770 
meters), the w onderful rai l w ay 
of the Peruvian Andes, in the 
cars of which the passengers 
someti mes fai nt through puna or 
mounta.iu si ckness. 

If we are astonish ed at the 
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. ,  Again, when tbe winter is 
ushered in by extremely cold 
weather, and the water freezes 
rapidly, fish will congregate at 
open spaces for air, keeping 
near t h e  su rface, and before they 
are a w are of it ,  tbe ice forms 
around tbem and i ncloses them. 
I h ave seen large blocks of clear 
ice cut from the surface of deep 
ponds for dom estic uses, con tain
ing many catfish and l.mllheads, 
w hich are bottom fish with hi

efforts made by explorers who 
h ave, in balloons, reached heights 
exceeding 7.000 meters, w hat 
shall we say of the brothers 
Schlagi n t w eit, w ho, on the 18th 
o f  August, 1855, reached the al
ti tude of 6, 766 meters in the 
Himalaya Mountai ns.  This is 
the greatest height to wbich man 
has ever ascended on a moun
tain. 

2 �OO 14.7lt'" 
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bernating hahits ; but the winter 
unex pectedly overtook them be
fore they were ready to assume 
their torpid state and bury them
selves in the mud . Ordinarily, 
they would have avoid�d such a 
cat astrophe. 

Althougb these bol d cl imhers 
were victors in all the combats 
that they engaged in with the 
blind  forces of nature, one o f  
them succumbed to t b e  coward
ly aggression of m e n ,  he baving 
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" Some fish are more subject 
than · others to mortality from 
tb is cause. Pickerel, for in
stance, prefer to keep on the 
shoals near shore among tbe 
aquatic plants and weed s.  In 
w i n ters of al ternate thawing and 
freezing, they would be even 
better off tban in the deeper 
waters, because the ice would 
occasion ally become b r 0 k e n  
along shore, and the plants them-

been assassinated by Mussul
mans. HIGHEST POINTS REACHED BY AERONAUTS. 

selves supply oxygen ; but cala
m ities come when most gu arded 
against,  and pickerel m ay be in-Just ahove the n ame of the 

brothers Schlagintweit will be seen those of Croce-Spinell i  
and Si vel, apropos of their  fi rst ascen sion to  a great heigbt 
on }\{arcb 22. 1874_ They ,  l ike wise, in their desire to obey 
tbat subl ime rallyi ng cry of aeronauts-Excelsior I-were 
obliged to perish as victims to their devotion to science. 
La Nature. 

The " Dismal SwalDp " of' Virginia. 

From a survey j ust made, Mr. Richard Lamb, C . E .  for 
the managers of l he Dismal Swamp Land Co. , estimates 
tbis swamp to have 14, 000 acres of land that may be reo 
claimed at a cost of $36, 000. The whole basin is about 50 
square m iles in area, and Lake Drummon d,  the deepest por
tion, has a general water surface 22 feet above mean high 
tide. The geology of the swamp i s : First, a stratum of 
peat 01' vegetable matter from 10 to 15 feet deep ; n ext, 2 
feet of yellow clay ; then 4 to 5 feet of blue clay, and, finally, 
a bottom of quicksand. 

The water in tbe quicksand formation maintains the level 
of tide water. 

J. Alden S m ith on the saving which would result from tbe 
use of a tunnel as cumpared witb tbe present metbods, 
which carry the cost to $5 per ton . Prof. Smith puts tbe 
saving at $ 1 . 90 per ton, or nearly 38 pel' cent. Tbe tun nel 
would ('ut  tbe principal lodes of Bellevue, Quartz, Gunnell, 
and Eureka bills, the total length to reach It point under the 
latter being 3�� miles. Mr. Locke estimates tbat the tunnel 
could be ad v a nced at the rate of a mile a year.-Eng. and 
Min. JoWl'. 

.. I • • •  

NEW subscribers to the SCIENTIFIC AMERICAN and SCIEN
TIFIC AMERICAN SUPPLEMENT, who may desire to have 
complete volumes, can have tbe back numbers of e ither 
paper sent to them to the commencement o f  th is year. 
Bound volumes of the SCIENTIFIC AMERICAN and SCIENTI
FIC AMERICAN SUPPLE;MENT for 1883 may be had at this 
office, or obtained through news agents. 

A ll the volumes of the SCIENTIFIC AMERICAN SUPPLE
MENT from its com mencement, bound or in paper covers, 
may be had as above. 

closed hy the ice freezing rapidly to the bottom, or even 
embedded by a severe and rapid freeze at the begi nning of  
w i n ter. The chubs, suckers, and trout escape. because they 
keep in the deeper wat.er not exhausted of its ail', or gather 
around the mouth of  inflowing streams, where small Rpaces 
are usually kept open all winter by the ClII'rent. 

" Th e  snccess wbich almost i nvariably ·attends winter 
fish i ng through the ice is due to the fish being attracted to 
the holes in quest of air. Some species of fisb consume far 
less oxygen tban others, and will  therefore survive con di
tions whicb would be fatal to those. This will partly accoun t  
f o r  t h e  immun i ty of chubs a n d  suckers , while the pickerel 
died . " 

AT the last meeting of the Pari s  Acad e my of Sciences it  
was stated that a person who for the past two years has 
been e x perimenting near Nice with sul pho-earbonates and 
sul phur, as It remedy against the phylloxera, states that in 
five hectares of infected vines i t  is no longer possible to 
find allY pbylloxera. 
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1 20 
Health 01" Cities. 

Longevity and premature decay are doubtless influenced 
by the food and general habits of the people, and by tem
perature and other local atmosphe ric conditions, a l t h ough 
aU thesc may be largely mod ified and brought under �on trol 
by attention to sani tary laws and appli ances. Artificial 
atmospheres are, in fact, created in large cities according to 
the ch aracter of the buildings, the air space allotted in them 
to each in m a te, and the mode of ventilation and warm ing, 
as well as by the  width of the streets, the sewerage, and 
other san itary arrangements. Moreover, the  hereditary 
constitutions of the ci tizens become i n  after generations 
affected_ by the condi t ion  of the cities in which they and 
the i r  forefathers have lived. 

The facts and figures bt'fore us point to many of the 
causes for so great a variat ion in the death rate as has been 
sho w n  to exist in d ifferent cities. A high death rate will in 
most cases be found to  be the eompan ion of defective house 
accommodation,  ventilation,  water supply, sewerage, or 
scave nging.  Thus, for in stance, St. Petersburg, with a 
po pula t i on of nearly a m illi on,  and the high death rate of 
35 ·2 pel' 1 , 000, is w ithout se w erage, and its w a ter supply is 
taken from the river Neva, more or  less contaminated by 

percol ation  from the subso i l .  Cairo, with a death rate of 
37 per 1,000, is supplied with water from the Nile , having 
no sewers, and the sewerage filtering t h rough the s uhsoil 
into the Nil e above the water intake. Vienna, w i th a death 
rate of 29 ·2 per 1 ,000, has an average of 60 people in each 
house, or  tw ice as many as in  Paris,  while the ratable value 
of the h ouses in  Vien n a  is  only one sixth more than those in 

Paris.  Pekin, w it h  a death rate of  50 per 1 , 0 )0, is  without 
proper sewerage, water supply, street, cleansing, or other 
proper san i tary arrangemen ts.  

----�-�- .. 4 • • ..  
Sna ke Bite .. a n d  Hydroph obia. 

In a reccn t lectn re in Ne w York, Dr. Woodbridge said : 
" In case of a bite of a venomons serpent,  the old h i s toric 
method of  sucking the w oun d with the lips is one of  the 
first  things to be resorted to. If  the poison is in the circu
lation, the use of strong brandy or w h isky, in quan t iti es 
powerful en ough to prodnee i n toxication , must be resorted 
to. The bite of a mad dog should be cauterized at once, by 
a penci l of lunar caust ic  or by application o f  irons heated 
w h i te.  The peeul iaril.y of hydrophobic poison is that it re
mains in the  spot where t h e  bite occurs for several days or 
wceks,  and n o t  unti l  th is  p oison ferments does i t  become 
dangerous. Dr. Hewett,  It surgeo n of London, allowed 

himself to be bitten n o  l ess than eighty t imes by rabid dogs, 
each time successfully cauteriz i n g the wOllnd. He fell a 
victim to h i s  temerity, ho wever, for one day he w as found 
dead with a pistol shot from his own h an d .  A statement 
was left i n  his  papers that he  had n eglected the caut erization 
too long, and feel ing the first symptoms of hydrophobia, be 
preferred to die with o u t  the long agony . "  

... . .  t ., 
IMPROVED DRAUGHT EQUALIZER, 

TIte engravin g  represents a d raught equalizer for three 
horses, 80 constructed that the draught is direct, and each 
horse exer ts  a like draught. The arms, A C, are fastened to 
opposite 8 ides of t h e  tongue, and the p ivots in the i r  ends  
are  at  equal d i stances from tbe tongue. To the free end of 
the arm, A, is pi voted a dou hle tree, B ,  to one end o f  w hich 
a singl e tree, G, is held permanently , and to the opposite 
end fl single tree, F, i s  held adjustably by a pi n w h ich is 
passed throu g h  a cl i p  o n  the singl e  tree and through one of 
a spries of  holes in the end of the double tree. The d ouble 
tree i s  pivoted about two-fifths of its length from the outer 
end. '1'0 the free end of the arm, C, is p i voted a double 
tree, D,  on  t h e  outer end of w h ich a single tree, H, i s  h eld 
by a pin passing throngh a cl ip  and one of a row of  holes on 
the end o f  the t ree , D. The inner end of  this doubl e  tree is 
con n ected by loops, E, with the middle of the double tree, 
B. The double tree, D, is pivoted about one-third of its 
length from its i n n e r  e n d. T h e  m iddle horse may have a 
leverage of two-thirds o ver the horsc  on the other side of the 
tongue, w hi le  the horse at tached to t h e  tree, H ,  
w i l l  have a compound leverage o v e r  t h e  middle 
horse. 

By means of  the holes in the ends of the two 
double trees the leverage can be varied to suit 
cond itions. The direct d raught of the tongue is 
in the cen ter  of the two draugbt. poi nts. To 
turn, the h orse at F eases up while the horse at 

H pul ls, and the turning in this  d i rection is 
accomplished w i thout  the aid of the neck yoke. 
Tbe device is simple in  con structi on, and can be 
quickly and cn sily ndjusted to vary i n g  condi
tions. 

This i n vention bas been patented by Mr. John 
Bowers, of Brookville, Ill inois. 

. .... . 
Pa,int for Iron. 

The Neueste Erjinderung describes un anti
corrosion pai n t  for i ron. It stat es that if 10 per 
cen t of burnt  magn esia (or even baryta or strontia) is mixed 
cold with ordinary linseed-o i l  pain t, and then enough min
eral  oil to envelop the alkaline ea rth, the free aci d of the 
pai n t  w ill be n eutral ized , while the i ron will he protected 
by the  permanent  alkal ine action of the pa i nt . Iron to be 
buried in dam p earth may be p ain ted with a m ixtUl"e 0 1" 1 00 
parts of resin (colophony), 25 parts of gutta-percha, and 50 
parts of paraffin , to which 20 parts of magneSia and some 
mineral oil have been added, 

IlIPROVED TRUSS, 

The prin cipal feature of the i mproved truss, hereby illus
trated, is the insertion of a " universal joint " into the back 
pad. This gives an even, self-adjusting pressure upon the 
back of the w earer, thus enabling hi m to wear the truss for 
long periods of time without d iscomfort. 

While applicable to all kinds of trusses, it is especially 
val uable in connection with a di rect acting, one side, single 
rupture truss, as distinguished from a truss which reaches 

Fig, l.-BACK PAD. 

across and aroun d  the body. Such one side, single trusses 
have heretofore never had any back pad , and the pressure 
and pai n produced upon the m uscles of  the hips have often 
obliged the patient to cease wearing his truss when he, per
haps, needed it m03t. W ith th is  device all pressure upon 
the hips  is avoided. 

No. 1 shows the back pad attached to the ordinary truss, 
and No. 2 the univer�al jo int inserted ill the back pad. 

An im provement in front pads is shown in the accom 
panying engraving, Fig. 2. This pad gives an inward and 
upward pressure, sim i lar to that produced by holding one's 
fingers over the rupture. It also furn ishes a gradual resist

ance to all mot.ions of  the abdomen ; follo wing the abdo
men inward at a mild pressure, when it is drawn in, and 

Fig. 2.- FRONT PAD. 

giv ing a very st.rong resistance when the abdomen, through 
any variation  i ll the p osition of the  body, is pressed out
ward. This pad can, therefore, be depended upon to hold 
a rupture securely under almost any circumstances, and with 
comfo rt. 

The pad is retained in the same place on the abdom e n ,  
a n d  t hrows a n y  change o f  bearing from a n y  possible move
ment of the body upon the variable motions of the spring. 

This spring is attached to the end of the hoop o ver a slan t
ing plate, which gives it  a forw ard d irection, and is  hel d i n  
pl ace a n d  guided b y  a guard on the  back o f  t h e  pad. In the 
upper end of the pad is a ring fitting loosely on to t.he end of 
the hoop, thus allowing the spring to throw the pad easily 
forward and backward , accordi n g  to the pressure applied. 

No. 1 is a rcar view and No. 2 a front view of t h e  device. 
These improvements are covered by two paten ts, and are, 

there fore, separately applicable to different kinds of trusses. 
The inven tors are Messrs. Darling & Schulz , care of H. A. 
Schulz, corner De Kalb and Central Avenues, Brooklyn, 
N. Y. 

.. . . . ..  
Catching the '" AI. " 

Tile  peculiar manner in w h i ch this  celebrated Japanese 
fish , which belongs to the Salmonidre (the Sal mo alt ivelis of 
authors), is caught is thus described by Mr. Pierre Louis 

D 

BOWERS' DRAUGHT EQUALIZER 

Jouy : After whipping t he otream with flies, as fo r trout, 
and secu ring a fish, a fine gut li n e  is passed through the 
nostri l s  and fastened to a l i n e  held in the h an d ;  traili n g  be
hind , t he fish t hu s  fastened, which is simply a decoy, are 
several bright hooks which flash i n  the sunlight and attract 
other fish. The decoy is  now gently led up stream, and the 
fish, in  da rting after i t, get  snagged 011 the hooks.  Horse 
hoof parings, u sed as lures, are said to be successful WIth 
" ai " i they are also caught with weirs. 

[FEBRUARY 23, 1 884. 
ObJeetions to Light Draught I"o r Ves!iels. 

Having stated a fe w of the apparen t  advan tages of light 
draught, it  is  but reasonable to give consideration to the ob
jections as wen which may be urged agains t such a mode 
of construction. 

One is, that sllch a craft will not hold her w ind ; she takes 
such slight hold of the water that when close hauled she 
w il l  slide off to leeward and l ose more than she makes, aDd 
in  fact with a wind any way bnt  dead aft she wil l  go no
body knows where. For a sailing vessel this w ould be a 
fatal difficulty, and even for a s teamer one not to be d i sre
garded. But it is �urely one easily surmounted. A mova

ble keel is  entirely within po wer of management. O u r  ves
sel of 160 feet, drawing five feet loaded with 2, 500 tons, can 
readily add five feet to that draught when in free water. 
That keel may be, for ease of action , i ll three or more di

visions, each corresponding to our presen t  center board. 
The small heigh t of free board, and the consequen t lia

b ility to be swept by the seas in rough weather were inci
dentally mentioned in our former article. We have n o  idea 
that in working against such a sea as we mnst expect to en
counter at times, especially if we are driving a steamer with 
speed , dead to windward, w e  can carry dry decks. We can
not do it with our present  models, high out of the water as 
they are built. But w hat we con tend is this : that the greatly 
in creased buoyancy whieh w e  have secured will more than 
co mpen sate us for the di m i n ution of height. 'I'hat which 
causes a sea to break on board is  the resistance which i t  en
cOll n ters. An air fill ed globe,  like a balloon , could never 
s h i p  a sea ; it w ould rise instantly over it. That, i n  its de
gree, i s  our full belief concerning the model we have ven
tured to p ropose. 

Rushing down from a sea, and striking the next one ahead 
of her, she wi ll from h er breadth a n d  l ightness hegin to rise 
with the instant,  i nstead of cut ti n g in and down, deeper and 
deeper, as is n o w  the ease. Her bow is buried, as we plan 
that it should be, but as it buoys itself quickly it shakes off 
the  load and goes ove r the wave w hich it has struck, while 
the real deck, com mencing fi fty feet aft, even with its slight 
elevation ,  sees less salt water than at present. 

Bnt the greatest object ion which can he urged against the 
form w h ich is  to give us such l ight draugbt is lhe extent of 
surface which we present to the w ater for friction, and its 
con sequent resistan ce. It  cannot be denied that the propor
tion of " sk in area " to amount of tonnage capacit.y is 
largely i ncreased. It is safe to say that the increase is at 
leflst sixty per ccnt· as compared with vessels of a present 
average model. And if  by means of tbis we have lost speed 
in the same degree, our plan can expect to find hut l ittle 
favor. We must " make time " at whatever cost. But iJc,4s 
by no meaus certai n that we are going to lose any titne. 
Two i mportant points demand our consideration . 

The degree of friction encountered by o ll e  of ollr present 
deep draught ships is to be measured in part by the amount 
of  her " skin area, " but o n ly in part. For a ch ief  factor i s  
the amou n t  of pressure u n der w hich that surface acts. The 
water which she  displaces i n  her progress off3rs resistance 

according to the deplh  at w hich she acts upon it. That 
which she is crowdiug away, fifteen to t w e n ty-fi ve feet 
down, can not  yield as that does at her w ater line. Here is 
where w e  have in our new form a very great advan tage ; we 
are floating, so t o  s peak, o n  t. he very surface o f  the water. 
We go over the seas, and not through them.  The problem 
i n volves so many complex factors and relations that n o  ex act 
results can be worked out except hy actual trial . But it is 
certainly reason able to consider it . 

The second point is this : It is n o w  very well settled as a 

law of hydrodynamics that a large part of the resi slance to a 

ship's progress is due to the  production of waves, from the 
difference in pressure at the bow and stern as compared with 
the sides. At a high rate of spt'ed this  is  reckoned at 30 to 
40 per cent of the total amount. Now, as tbis element resist
auce becomes necessarily much less in our " skim ming d ish, " 
we have made a gain wbich may fai rly pass to our credit 
as against the increase of friction. And it is our own bel ief 

that not only equal , but actually superior, speed 
can be obtai ned by the surface floating craft. 
Th is, h o w e ver, can be de term ined only by trials 
faithfully and patiently made. We hope to see 
this done. A. 

• ••• •  
Bridge Receipts for Tu-o Months. 

The gross receipts of the Brooklyn Bridge were 
$76,420 for December and Jan uary. Upon the 

last Wednesday of January, a day of dense fog, 
the receipts w ere as follows : 

Cars, $1, 476 ; roadways, $286 ; promenade, 
$147 ;  total , $1 ,909. O n  Thursday they were : 
Total; $ 1 , 697 ; cars, $1, 367 ; road ways, $218 ; pro
menade, $112. On Friday they were : Total, 
$1 ,624 ; cars, $1 ,294 ; roadways, $228 ; promen ade, 
$102. The receipts for the sam e three days of 
the previous w eek were as follows : Wednesoay. 
$ 1 , 432 ; Thursday, $ 1 , 207 ; Frid ay, $ 1 , 385-mak-

ing a total  for the three days of $4, 024. The total receipts 
for the three bnsy days of last week were $5,230, an in
crease of $ 1 , 206 over the same days of the previous week. 

The receipts for December and January were as follows : 
December-ears, $30,022 ; roadw ays, $4, 545 ; promenade, 
$2,506 ; total ,  $37, 073. January-cars, $33, 192 ; roadways, 
$4,246 ; promenade, $1,909. The increase for cars in January 

over December w n �  $3,1 70 ;  decrease Ior roadw ays, $299 ; 
for promenade, $5117 ; total increase for January, f2,274. 
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Greek Fire. 

At what period the ancien t Greek fire was invented has 
never been certainly determined. There are many writers 
w h o  place the invention in a far antiquity. Historical details 
have !Jeen ad duced pointing to the period of the earlier wars 

between the Greeks and Romans as the true era of the dis
covery. But we do not find any certain evidence of the use 

of Greek fire until the . sieges of Constantinople, in the sev
enth and eighth centuries, though a J!'alher of the Chri stian 

Ohurch, writing in the fifth century , gave receipts for mak

ing a combustible substance of similar qualities from the 
compounds resin, sulphur, pitch, pigeons' dung, turpen
tine, and the juice of the herb " aUhea1." 

It is related that the true Greek fire was invented by a cer
tain Call inicuH, an architect of Heliopolis, in Syria (Baal
be c) in 678. The secret of the composition of this artIficial 
flame, and the art of directing its action, were imparted by 
Callinicus-who had deserted from the Caliph-to the Em
peror of Constantinople. From this period until the year 
1291 the use of Greek fire was an i m portant element in the 
military power of the Byzantine empire. The progress of  
the Saracens was, more than once, decisively checked by the 
destructive action of this powerful and terrible flame. The 
important art of compounding the fire " was preserved at 
Constantinople , "  says Gibbon, " as the palladium of the 
Stat e ;  the galleys and artil lery might occasionally be lent to 
the allies of Rome ;  but the com position of the G reek fire 
was concealed with the most zealous scruple, and the terror 
of the enemy was increased and prolonged by their ignor
ance and surprise. " 

The accounts which have reached us respecting the pro
perties of the Greek fire are such as to justify the high value 
attached by the Byzantine emperors to the secret of its com
position. It was a liquid, which was propelled by various 
methods against the ships or engines of the enemy. So long 

as it was ltept from the air, or remained in large masses, Ihe 
liquid appears to have been perfectly safe from combustion ; 
but as soon as it was poured forth it burned wit h an intense 
flame which consu med everything around-not merely bul'll
ing upward, but w ith equal fu ry downward and laterally. 
Water not only failed to quen ch it, but made it burn with 

new ardor. To subdue the flames it was necessary to employ, 

in large quantities, either sand or v inegar. Various methods 

were employed for propell ing the liquid fire towlird the 
enemy. Sometimes it was inclosed in vessels made of some 

brittle substance, and these w ere flung at the enemy by 
means of suitable projectile machines. " It was either," 
says Gibbon, " poured from the rampart in large boilers, or 
launched i n  red hot balls o f  stone and iron , 01' darted in ar
rows and javelin s , twisted round with flax and tow, which 
had deeply imbibed the inflammable oil . "  But the effectual 
use of the destructiva com pound seems to have been best 
secured by means of a species of fire ships specially con

structed for the purpose. Copper and iron machines were 
placed in the fore part of these ships. Long tubes, fantasti
cally shaped , so as to resemble the mouth and jaws of savage 
animals, formed the outlet for a stream of liquid fire, which 
the engine-literally a fire engine-propelled to a great dis
tance. Han d  engines were also con structed by which the 
destructive compound could be spurted by the soldiers, 
Beckman tells us. 

The secret, as we have said, was carefully kept by the 
Byzantines. The Emperor Constan tine suggested the an
swers w hich in his opinion wel'e best fitted to elude the per
tinacious questioning of the barbarians. " They should be 
told that the mystery of the Greek fire had been revealed by 
an angel to the first and greatest of the Cons tan tines, with  
the sacred injunction that this gift of Heaven-th is peculiar 
blessing of the Romans-should never be communicated to 
any foreign nation ; that the pri n ce and subject were alike 
bound to rel igious silence under the temporal and spiritual 
penalties of treason and sacrilege ; and that the infamous at
tempt woul d provoke the sudden and supernatural vengea nce 
of the God of the Christians. " Gibbon adds that the secret 
thus religiollsly guarded was " confined for \lobove 400 years 
to the Romans of the East ; and at the end of the eleventh 
century the Pisans, to whom every sea and every art were 
fam iliar, suffered the effects w ithout understanding the com 
position of Greek fire ."  

This, how ever, is not  wholly true. The secret w a s  pre
served, indeed, from tbe Romans of the West , but the Sara
cens managed to possess themselves of  it very m uch earlier 
than Gibbon'S account  would imply. For; at the siege of 
Thessalonica, iu the year 904, the Sarace ns , we are told by 
John Comeniata-threw liquid fire, by means of tubes, upon 
the wooden defenses of the besieged, and by this means 
principally succeeded in capturing the town . 

In the Holy Wars the Mohammedans freely availed. them
selves of the use of Greek fire. Gallant knights, who feared 
little the. swords or lances of the Saracen host, were terrified 
by the uncouth aspect and the hideous noises of mach ines 
which belched forth upon them a torrent of liquid  fire. 
Joinville tells us that " it came flying th rough the air like 
a winged long tailed d ragon, about the thickness of a hogs
head, with the report of thun der and the velocity of light
ning ; and the darkness of the night was dispelled by this 
dead ly i llu m i nation ." 

It does not by any means follow, because the inven tion of 
gunpowder rendered the ancient Greek fire no longer a very 
useful military weapon, that the knowledge of the secret of 
its composition w ould be of little value. We must remem
ber that the use of firear ms rendered the old fashioned en
gines, by meaIlIlil of w hlcb �he Hlludd was propelled, no longer 

available, since those · who worked the engines could no 
longer venture near enough to the enemy. It was to this 
cause , we suspect, rather than to any want of effiCiency in 
the compound itself, that the discontinuance of the use of 
Greek fire should be ascribed. The t ime had not yet come 
for making gunpowder i tself a useful adjunct to the employ
ment  of liquid flame. 

It is not so clear, however, that t h e  an cient Greek fi re 
was much more efficient  than that w hi ch bas recen tly come 
into use. Still, the inquiry into the nature of its compoai
tion is not without intere.st. 

The Princess Anna Comn ena states that Greek fire was 
compounded of sulphur, resin,  and oil. n may be well t o  
dwell on this poi nt , si nce many writers have been d isposed 
to consider naphtha, or liquid bitu men,  to have been t4e 
principal i ngredient of the Greek fire. Possibly, b owever, 
the oil mentioned by Anna Comnena may h ave been n aph
tha, and not, as one would be disposed to infer , any of 
the ordinary vegetable or mineral oil s ;  for the use of 
naphtha in lamps is of great antiquity . 

Gibbon writes : " Naphtha wa.s mingled, I kno w not in  
what proportions, with sulphur and with the  pitch that is  
extracted from evergreen firs-that i s ,  resin-in forming 
Greek fire. " 

It is a moot point whether Friar 13acon ever discovered 
the true composition of t h e  liquid fire. Many supposed that 
he concealed a real ignorance on the subject, when he su p
plied an appare ntly unmeaning answer to  the questions ad
dressed to him. O thers, however, assert that two of the 
components of Greek fi re w ere, as Bacon said, sulphUl' a n d  
saltpeter, a n d  that t h e  third is to b e  detected in the  logo
griph-" Luru vopo vir Can utriet. " We leave this ana
gram to the inge nuity of our readers, mention ing , in pass 
ing, t.hat it contains the  apropos words , " urit voraciter, " 
Lmt that the extraction o f  these words leaves us only the 
combination " lupovun , " from wbich it will not be found 
easy to form a word. Possibly tbere is  a mistake in tran
scriptJon to add to the anagrammatic difficulty. 

Many others have tried to elucidate the question. Friar 
Bungay, Charles du Frene, D ucange , and Join ville-a host, 
i n  fact. , of commentators, historians , a n d  antiquarians
have all had something· to say more or less to the pur
pose. But the satisfactory solutio n  of the  problem has not 
yet been obtained, n or perhaps is it  likely to be. 

It has heen well remarked by a writer on the subject, that 
" gunpo wder !Jlew the ancient Greek fire out of the field. " 
But during the American war of 1860-65, it w as shown that 
gunpowder might be used to blow modern Greek fire into 
cities. Whether the example will ever become a recogn ized 
mil itary precedent is uncertai n . But it  has b.een shown that 
Greek fire may be flung into a city by means of a suita!Jly 
prep!tred shell, and that its dest ructive properties may thus 
be made available when the besiegin g  force is four miles or 
more from the central partfl of the c i ty. C h arles ton was cer
tain ly not destroyed by General Gillmore's fire shells ; in fact, 
there are difficulties connect.ed with the construction of such 
shells ,  which, though far from being insuperable, were not 
wholly mastered by the artillerists u nder Gillmore. But that 
an immense amount of damage was effected is shown by the 
fact that General Beauregard h urled from the mouth of b i,; 
cannon denunciations against G illmore for employing " the 
most villainous compound ever used in war. -' 

That Greek fire will one day be empl oyed as a fearfully 
destructive agent in warfare seems scarcely probable. Yet, 
so far from looking forward with dismay to the prospl"ct 
of such an application for its properties, we may rat her ,  per
haps , consider that prospect as favorable to the interests o f  
peace. We may a pply to th is case t h e  remarks applied by 
Fuller to the use of cannon-" Though some may say that 
the find i ng of such appli ances hath been thp. losing of lDany 
men's lives, yet it will  appear that wars are now fought with 
m ore expedition, and that Victory standeth not so long a 
neuter, bl" fore she express herself on one side or the other. " 
-Knowledge. 
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perimented with, about a century ago, six per cent of sugar 
was the most that i t  was though t possible to get, w hereas 
under modern methods the yield is from 12 to 15  per cen t. 
This de velopment has been made i ll  the face of difficu l ties 
far more formidable than those confronting the champions 
of amber cane. It should not be forgotten that the seed 
alone w ill al w ays pay the cost of the crop , as it y ields at the 
rate of 150 pounds to the ton, and is worth as much as corn . 
It resembles buckwheat in taste, appearance, and proper
ties. 

Prof. Wiley, Chemist of the Agricultural .Department  at 
Washington , was present, and gave an address, on the sec
ond day, on " The Northern Cane Ind ustry . "  He began 
w ith the statement that foreign sugar is being n o w  i mported 
at the rate of 1 , 250,000 tons ann nally, and that, if the home 
production does not doon i ncrease, the importation will rise 
to 2, 000, 000 tons. At present  there are four large sorghum 
sugal' factories i n  the United States, that prod uced l ast year 
an aggregate of 1 ,000, 000 pounds. T he speaker averred that 
the best sirups aud molasses in the world are now m ade out 
of sorghum canes, the value of w hich is stead ily rising, so 
that the whole crop of last year sold at an ave rage of fifty 
cents per gallon . The lingering prejudice against sorghum 
sirup is  due to imperfect defecation ; an evil that may be 
remedied by filt ration, heat, and chemical agents. These 
were min utely described, and the gratifying conclusion 
reached that amber cane s irup, w h en properly treated , can
not be made to ferment u nder any ord i nary conditions of 
temperature and exposure. 

It may be added th at, wh ile sorghu m was introduced into 
America from Ch ina about thirty years ago, it is only about 
fiftee n years since that Mr. E. Y. Teas, w h ile experi me n t ing 
on some cane seed purchased in Paris, noticed a single head 
of the canes raised from it, that differed from the rest .  The 

next spring he plan ted this seed by itself and found that  the 
result  was a very early cane, and tbe sirup made from it  
was of a fine amber color. In  consideration o f  these qual i
ties it was called " The Early Amber. " This new variety 
was introd uced into Minnesota in 1874, by Mr. C. F. Mi l ler, 
who, togethe r  with Mr. S. H. Ki n n ey, h as brought the n orth
ern culture of cane to its present hopeful coud ition . 

'fhe officers chosen by the association for 1884 are : Pre�i
dent, Capt. R. Blakely, of S1. Paul ; Vice Presidellt, Mr. 
Wy m an Ell iot, of Min neapol i s ; Secretary and Treasurer, 
Prof. E. H. Port er, of the State University.  

H. C. H. 

Aboriginal Dwellingl!l ln Arizona. 

An interesting discovery has been made by Mr. James 
Stevenson, of the United States Geological Survey in A ri
zona, where exploration s  have been carried on for some 
time. It will be remembered that some extensive villages 
of caves and houses built in the sides of cliffs w ere found 
in th e  same district a year or two ago, an d  more recent i n 
vestigations have shown the  existence of several others, 
differing in certain w ays from those first o!Jserved. 

The most curious of the newly d iscovered towns formed 
a group of  pits , about sixty-five in number, sunk in the 
volcanic foot hills of the San J uan Mouu tai n s. Each d well
ing consisted of a central cavity, oval in shape , ann about 
twenty feet in its shortest diameter, w ith arched roof, a n d  
surrounded by three of four smal ler  apartments communi� 
cating w ith the cen tral hall by passages, but entirely isolated 
from the adjoining h abitat io n s. Access to each of these 
groups of rooms was obta ined tb rough a squ are sbaft, wh ich 
had holes cut i ll its w al ls to serve as steps, and a groove in  
one side which answered for a chim ney fl u e .  The shaft 
ent ered at  one side of the main hall, and the upper end was 
surrounded by a fen ce of loose stones, to guard aga inst the 

entrance of un welcome guests. 
About fifteen  miles from this singular to w n  was found 

another, consisting of a large number of huts, built of stone, 
in a sort of horizontal crevice in the perpendicular wall of a 
deep canon. The h ouses stood in a singl e  row, with the 

.. , • , • back agai nst tbe rocky wall, the fronts and sides only being 
Minnesota Sorgh um A mber Cane. constructed of large stones lai d in clay. A n arrow path ex-

Tbe Minnesota sorghum cane growers have just held tended along the front of the houses, and the deserted 
their fourth annual meeting at tIle State Uni versity in Min - groups formed almost a continuons line of houses for about 
neapolis. The perseveran ce of the association is remarka- fi ve miles along the side of the can on. Many simple uten

ble, considering the d isastrous resul ts of the past two years. sils of wood and stone were found in the huts, but no in
It seems to be agreed that,  for a successful crop either of corn scription s  or other indications of  high civ i lization . 
or of cane, there must be an average temperature of 70° for .. , • , • 
90 successive days. The average for the summer of 1883, Iron In New South Walel!l . 

in tbe latitude of Minnesota, was but 67°.  Iu our s : vertising col umns will be found a remarkable 
But a new and ex perimental industry ought not to be dis- invitat ion addressed to the iron masters of Europe and 

couraged because of such a calamit.y of climate, by which Am erica by the Go vernme nt of New South Wales. This 
all crops not harvested before the exc

.

eption allY early sep- 1 prosperous colony is very rich in iron and coal of excellent 

tember frost suffered as well as the cane crop. The prol-:t:m qual i ty. The Government has within a fe w years con

demanding first attention is that of s ecuring' a mat ure crop ; I .structed over 1 ,200 miles of railroad, and more than 500 
in regard to which the  perfection of seed, thoroughness of I miles are in course of construction, all the materials for 
culture, and elimination of suckers from the mature stems I which, except the sleepers, have been imported at a heavy 
may be considered the most important factor8 . Hybrids charge in the way of freight, etc. , from England. These 
should be sou ght that are earlier and more hardy even than charges should operate as a large " protection, " and afford 
the celebrated " early amber can e. "  great inducements t o  enterprising men t o  embark i n  the 

Among interesting facts brought ou t was that, as a sirup manu facture of iron  an d steel in the colony. It is s tated 
making plant,  the amber can e m ay now be cons idered as that 1 , 250,000 tons of iron and steel, inclusive of permanent 
nearly perfect. As a sugar maki ng pl ant, however, it is to way material , have been impor t ed into New Sou tb Wales 
be noticed that i t  yields t w o  sor ts of sugars. The crystalliz- and Victoria within the last ten years. The Government 
able variety is what we desire , as there is hardly any de- has determined to m ake a bold expe rillle nt to naturalize the 
mand in mark et for the uncrystallizable.  .Experimen ts ex- iron industry in the colouy. and has, i n  tlw terms of th e  
cite the hope that am ber cane may yet b e  made t o  yie ld 10 n otice w h ich we publisb to-day, eal led f o r  ten d ers for 
per cent of the best sugar and but 2 per cent of tbe i nferior 150,000 tons of steel ra ils (or any port i on thereof) to be man 
Bort, It well known that when tbe sugar beet was first ex- ufactured in the colony from New South Wales ores, 
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ENGINEERING INVENTIONS. 

A method of operat ing trains on cable rai l 
roads has been patented by Mr. Panl H. Mayor, of 
Owego, N. Y. This invention covers a special combin
ation of the cable and locomotive systems of propul
s ion ,  and is mainly designed to IJe applied to steep 
grades, but is also applicable to varying grades, where 
an incl ine  i s  in terrupted by levels, con lrary grades , et .... 

An alarm sigl lal for hot journals has been 
patented by Messrs. Oliver H. P. Cornelins and George 
H. Turner, of Turner, Ore. A thermometer i s suitably 
placed in contact with a jonrnal bearing, with which i s  
connected a w ire from a battery, so th at when the mer· 
cury reaches a certain point a circnit will be cl osed and 
an alarm signal sonnded. 

. 

An improved pitman box has been patented 
by Mr. Fenner Darling, of Franklin ,  Mass. The inven
t ion consists prinCipal! y of an inner sleeve placed upon 
the wrist pin, the sleeve being adapted to be revolved 
interm itten tly by the movement of the pitman, s o  the 
wrist  pins of the pitman boxes are rel ieved of part of 
the wear and retain tbeir cy l indrical form. 

An i mproved car d oor fastening has been 
patented by Mr. Jacob Rhnle, of Pi ttsburg, Pa.  A hasp 
w i th a hook end and a slot at the opposite end is held 
on the door by passing i ts hook end through an eye 
bolt in the door frame and pass ing a staple in the door 
through the slot in the opposi te end of th e hasp, where· 
upon a bolt or the hasp of a padlock ig passed throngh 

the staple on the door. 
An improved 001' coupling has been patent

e d  b y  Mr. Frank L. McQ,uis ton , of Greencas t l e , Iowa. 
The i nvent i on provides for a drawhead having attached 
a crossbar provided with bear ings , in which sJide� a rod 
with stop pins and a spring, and carrying a coupling pin 
bent to pass horizon tally t':trol1gh the drawhead, the de
vice being appli cable to a car with ord i nary couplings by 
using a link made wi th a half twist. 

A coking furn ace has  been patented by Mr. 
Arthur R. B. Hiltawski, of Zaborze, Upper S ilesia, Ger
many. Between a series of coking chambers are gas 

cham bers,  into which gas is passed from the coking 
chamhers, tbe gas chambers hav ing openings in their  
bottoms leading · to tran sverse channels, connecting 
with longitudinal channels  below the gas chambers, 60 
the gases will circulate un til  exhausted, and thus aU be 
conaumed as tbe coal is converted into coke. 

A roastin� furnace has been patented by 
Messrs. Newman A. Foss and John M. Gray, of Clen
den i n .  Montana. The object is to i mprove roasting and 
sJagging furnaces, for which pnrpose a long tu be of 
boiler i ron, l ined w i th fire brick , is arranged between the 
receiving chamber and the chimney, and smaller i n  dia
meter from the furnace to the ch imney, with inside 
ledges, down which tbe ore falls in passillg from one 
section to the other, having a more complete expos
ure to the heat. 

MECHANICAL INVENTIONS. 

A circular saw ing machine lIas been patent· 
ed by Mr. George J. Kan/9;, of Em porinm, Pa. This is 
an improved construction and arrangement of parts for 
that class of circular sawing machines in wh ich the 
saw frame is au tomatically swung into position by a 
cam, and the feed roller i s  also antomatical l y  operated. 

A sk�in laci n g  and tying attachment for reels 
has been patented by M.r. George Grimshaw, Jr.,  of Pa
terson , N. J. By this improvement t i me is economized 
the skeins are less liable to become tangled in dyeing: 
tbe thread can be more read ily wound, and w i ll be freer 
from knots than when the skein has been laced in tb e  
ordinary manuer after having been reeled. 

A boring gauge has been patented by Mr. 
Thomas J. Bush, of Lexino:ton, Ky. Thi s  invention re
lates to three former patents of the same patentee, and 
consists in adapt ing the gauge to be held and the 
meanb for hold ing it upon a ra i l road tie parallel with 
the rail ,  so the i ntersecting diagonal holes for receiving 
the bent bolts may be bored in the tie at the s ide of the 
rail instead of crossing nnder it. 

A ratchet wrench has been patented by 
Mr. Charles Wechsler, of Minneapolis ,  Mmn. The 
wrench head is provided with a system of concentrical
ly arranged angular sleeves or slides, of decreas ing s ize 
to the ceuter, b llt which extend through the head to 
form a right hand wrench on one s ide and a left hand 
one on tbe other, these sleeves or slides baving recti
linear slots, guided on pins, so they may telescope 
freely, and this head is comhined with a ratchet handle. 

A machine for washing, scouring, and 
burring wool has been patented by Mr. James E. S in
clair, of Baltimore, Md. Thi s  machille co vers all t h ree 
of these operations in preparing woo) for carding, the 
tibers being tirst thoronghly separated and agitated in 

cold water, and from th�nce pumped in to a scoming 
apparatus, wbere only a br i ef treatment with h.ot wRter is 
necessary, whence the wool is pumped into a bnrrin g and 
picking apparatus, where it is rin�ed in cold water and 
burred and picked, and then discharged from the ma
chine in condition to be dried and then carded. 

• • •  
AGRICULTURAL INVENTIONS. 

A horse hay rake has been patented by Mr. 
James M. Clark , of Greeley, Colo. This rake ill adapt
ed to be dumped by the rotation of the axle, and an im
proved means is provid�d for holding and operating the 

devices for controlling the action of the rake. 
A hay stacker has been patented by Mr. 

James H. Johnson , of G ... encRstle, Mo. The object of 
I his invention is to faci litate the operation of stacking 
hay, which is effected by a movable apparatus, whereby, 
when a horse is attached to the hoisting rope, a load
ed fork is raised into an upri ght PCSitjOll, and the hay 
discharged upon the stack. 

An improved plow bas been patented by 
Mr. J. T. Ellyson, of Pleasant Pla i n ,  Iowa. In com
binatlon with the mo uld board and a fianged bar se
cured thereto is a slo tted forked plate carrying a roller 
disk, and scraper at i ts forked end, and tbere is a bolt 
on the fianged bar,for adju stably fixing the slotted up. 
per end of the plate. 

'eitutifi t jtutri eau. 
An automatic register for grains, Reeds, and 

other substances has been patented by Mr. John Wher
ry, Jr. , of Putuam, Ill .  'rhere is a grain register in a 
two-compartment case, with an adj nstable guide pl ate 
connected by levers and rods, with hinged bottoms hav
ing elastic bars e"gaging with weighted scale beams, 
so arranged as to meltsure grain, seeds, etc., as they 

come froni the thrs.hing machine or bin. 
A pea th rasher and cotton opener has been 

patented by Mr . Calvin H .  S i mmons, of Munford, Ala. 
There i s  a perforated sheet metal or woven wire con
cave, with spikes or teeth, and a revolving shaft with 
other teeth ,  preferably bent or cnrved reversely, to hold 
straw. l int,  etc.,  away from the bottom Knd wal ls  of the 
case, keeping the perforations open, throngh which the 
peas , grain , etc., escape. 

A thrash ing machine has been patented by 
Mr. Andrew T . Hawley, of Alton, III . It is intended to 
prevent waste of grain and thoroughly sepllrate the lat
ter from the straw. There is a heavy beater adjoining 
tbe thrashing cylinder and revol ving in an opposite di
l ecti on , wi th a light beater above and in rear of the 
heavy one, bnt revolv ing opposite thereto, so tbe straw 

will be Tecei ved from the  cylinder by the heavy beater 
and thrown npward, and as it falls be subjected to the 
l ight beater. 

.. . . . ..  
MISCELLANEOUS INVENTIONS. 

An imp roved button has been patented by 
Mr. Will iam W, Beach, of New York city. This inven
tion con sists of a bu tton with a transverse aperture in 
the sbank, into which may be received or through 
which may be passed the point of a pm. 

A horse detacher has been patented by Mr. 
W il liam M. Wall.er, of Ful ton, Ky. Th i s is an improv
ed device for detach ing the trace and �haft of the car. 

riage, w i th a foot lever arrangement for working the 
same and a brake. 

A coin h olrler has beEln patented by Mr. 
Cbarles C. Johnston, of Jackson. Miss. It consists of 
two semi-cylindrical sections or cas i ngs hinged to each 
other at the adjoining ends, into which sections the 
coins are placed, and is simple in construc tion and 
cheap . 

A h i ve cart 01' han d cart, specially adapted 
for shifting hees from place toplace, has been patented 
by Mr. Ch arieR R. Thompson ,  of Fort Omaha" Ne b. The 

handl e s  of the cart serve as levers for l i f ting the bee 
hive on low hnng carriers, so a heavy hive may be l ifted 
and moved without calling for much ontlay of strength. 

A rippi ng attachment for sciEsors bas been 
pat�nted by Mr. Francis S. Lo.,kerman, of Manokin,  
Md. A casing is secured to the  nnder s ide o f  one of 
the  bandies, and there is a ripping blade pivoted to and 
adapted to fold withlll said casing, in connection with 
which a spring may be nsed or not as desired. 

A bi nding attachmen t for sewing machines 
has been patented by Mr. Robert Hilgner, of New Or
leans, La. This  Invention covers a special construc_ 
tion and combination of parts to make a sewi ng ma
chine bi nder as an attachment for guiding a binding to 
be se wed upon the edge of a garment, 

A fire escape has been patented by Mr. 
Robert P. Clark, of Philadelphia, Pa. A cage is sus
pended by operatinlt ropes from a horizontal traveler, 
said ropes passing over guide pulleys and being IIttach
ed to drnms revolved in OPPOSite directions by connect
ing gear wheels, and operated by a crank, so the cage 
may be moved either verti cally or b orizontally. 

-

A clay pulverizer has been patented by Mr. 
Lorenzo D. Ferguson , of Nashville, Tenn. The pulver
izing machine combines plain rollers and toot hed cylin
ders running at different speeds, so that the clay will 
not form in cakes or sheets as passed through, but will 
be thoroughly pulverized, for making bricks or tine 
ware .  

A huller, cleaner, an d separator has been 
pat.ent ed by Mr. Wi l llam W. Jackson, of Bethany, La. 

This inventiou combines a fan, inclined sieve, rotary 
toothed hnlling cylinder and stationary toothed case, so 
devi.ed and constructed as to make a si mp le and effect
ive machine for stripping or clearing the hul l s  or pods 
from peas, beans, etc., and separa ting the same. 

A supporting rod for w in d o w  and door 
cnrtains has been patented by Mr. J olm A. Browne, of 
Ph iladelph i a, Pa. A socket is fixed to one side and a 
screw plug to the otber side of the cs.sing, in line with 
each other; then one end of t.he rod is ins erted in the 
socket and on the other end is fixed a socket nnt, which 
is screwed upon the screw ping. 

An adj nstable finger ring has been patented 
by Mr. Benjamin Lewkowitz, of New York city. In 
combination w i th a stone frame with inclined pock
ets on the sides is a removable shan k. its euds pass ing 
into the pockets, the shank being held in place by 
screws passin!!; throngh the edges of the pockets and 
adapted to bind on the edges of the shank. 

An improved gra in drier has been patented 
by Mr. William H. Applegate, of A tlantic , Iowa. There 
are special constructions of grain passages, discharge 
valves, and heating apparatus, with proviSion for the 
escape of moistnre, and for the air heated from beluw 
to ascend about the grain passages, also for the escape 
of any dust, and for maintaining a free air inlet. 

A fire escape bracket has been patented by 
Mr. Charles Mnrdock, of New Rochelle, N. Y. This is 
an i mprovement for nse in connection with the fire es
cape patl'Ilted by the same patentee last year, and 
covers a special construction of bracket to be attached to 
the window casing or wa l l of a building, to admit of Its 
being folded down to or swung away therefrom. 

An improved elevator has been patented by 
Mr. Ri ley L. Davis, of Mooresville, N. C. This is a 
novel arrangement and comb ination of parts for eleva
tors with adjustable scaffolds on the lazy tongs Jlrinci
pie, additional pairs of lazy tongs being used, their 
kn�es connected iTl a tiexible mauner, and the platform 
having slotted pendent guides. 

A lasting machine has been patented by 
Mr. Augu stns W. Pearson , of Nyack, N. Y. In a suit
able frame fronting the operator, jaws are made to 
seize · the upper, as beld up iu proper cODnection with 

the)ast, pull the upper over and hold it on the last, 
while an automatic tack feeding arran/1.ement and ham
mer fix the upper under the . desired straiu to the last, 
in cl ose imitat ion of hand last ing. 

A fi re escape has been paten ted by Mr. 
Thomas B. Peacock, of Topeka. Kansas. It is an In
expensive apparatus, conSisting of a car suspended by 
a rope, combined with a ring and pnlIey ad�pted to 
bear against a suspensiou rope ; and with a lever and 
pnJJey also adapted to bear against tbe rope, so tuat a 
number of persons can safely and rapid ly escape from 

a burning building. 
A scaffolding bracket has been patented by 

Mr. Mark N. Knight, of Skowhegan ,  Me. It is formed 
of two pi eces of timber with notched edges, one having 
at its upper end a p i voted link through which the onter 
piece of timber can be passed, or which link l'asses 
throngh a slot in I,he other p i ece of timber, making a 
bracket simple and .troilg for staging and scaffolding 
in rooms and Oll huild ings. 

A pneumatic coal cleaner has bElen patented 
by Mr. Amour Sottiaux, of Strepy·Bracqnegnies, Bel
ginm . Iu connection with a case having an open side 
alld receptacles acros� its bottom, with means for in
trodncing material at its upper part, is a contrivance 
admitting air at varying pTessures, by which, as coal 
drops, it may be separated from dust, and from stones, 
schists, or slates. 

A ferti l izer distributer has been patented 
by Mr. Augustine Reger, of Somerville, N. J. The in
vention consists of II paiJ with a perforated bottom, on 
which is a cover with apertures in its lower edge, 
throngh which the fertilizer esclipes to and drops 
through the perforated part of tbe bottom ; a cone is 

also provided for, to be tixed to the nnder side of the 
bottom, with its apex at tue bottom. 

An improved g love has been patented by 
Mr. S.  Oscar Parker, of Li ttleton , N. H. This inven
tion provides for a peculiar cutting of parts and arrange
ment thereof , so tbere will be a double thickness of 
leather on the wri st over the pnlse, and there is a but
ton piece for the opening at the wrist which strengthens 
the glove and givas it a better appearance, with other 
advantages. 

An improved book case has been paten ted 
by Mr. William A. Smith, of Wil mington , Del. This 
invention provides special devices for locking books in 
book cases, and may be fitted w ith equal fac il i ty to an 
open front case or to book cases having thei r  fronts 
closed with eit.her s l iding or folding doors. The lock
ing frame is of vertical bars or monldings connected by 
horizontal cross bars or mouldings. 

A steam cooker has been patented by Mr. 
Hudson Maxim, of Pittsfield, Mass. The steam from a 
generator is carried in a spiral or back and forward un
der the generator, to be highly superheated, whence its 

opeu end is passed in to the bottom of the cooking ves
sel, the heat being thoroughly utilized therein, and the 
arrangement being adapted for cooking vegetables, 

meats, etc., very rapidly. 
A telephone call bell switch has been pa

tented by Mr. Louis Townsend, of Evansville, Ind. A 
peculiar torsional spring tube is combined with the 
telephone support ;  and lhi s  spring tube is embedded in 
the walls of which the box is composed ; there is, also , 
a peculiar construction of the con tact points, the tele
phone snpport always having a solid electrical connec
tiou with the-circu it  wire. 

A fastener for fence w ires and boards has 
been patented by Mr. Charles l!l. Griffith, of Storm 
Lake, Iowa. This i nvention Is pr incipal ly for provid
ing an improved means of attaching wire or board 
fences to trees, and cove rs a device of slotted plate 
combined with screw bolt, head , and bit, tor holding 
the members of tbe fence at a distance from the post 
or trees . 

A clock pendulum has been patented by 
Mr. Levi Orser, of Mobile , Ala. '[,h is Invention covers 
a rolling or rocking suspens ion de vice , mad e In @nch 
manner as to give two cnrved l i nes or points of contact., 
upon or between wh ich the pendulum is held by ita 
own gravity wbell the cl ock is in its proper position, 
and there i s  a guard to prevent the parts from misplace
ment when the clock is turned out of its normal posi
tion. 

A spring bed bottom has been patented by 
Mr. Bntler R. Platt, of PhtinwelI , M i ch. �'he invention 
covers a spec ial construction and combination of parts, 
in that the connecting portion of each pair of spri ngs 
ha.s two bends which serve as points of attachment for 
the hooks of the coupling, preventing them from slip
ping, and so the springs cannot be forced out of verti
cal pOSition , also giving a lar�e surface area for the 
su pport of the bedd ing. 

A circuit closer for telegraph keys has been 
patented by Mr. Samuel J. Spurgeon, of Houstouia , 
Mo. �l'h i s invention is an improvemen t on a circuit 
closer patented by t.he 8ame inventor last year, and 
covers a circu i t  clo.ing spnng or lever pressed against 

the bott.om of the key, the circuit closing lever being 
pressed downward to break the circu i t  when tbe key 
but l on isdepressed by a bu tton and stem held loosely 
on the b utton of the key. 

A draught equal i zer has been patented by 
Mr. David F. Robbins, of Berlin, Minn; The object is 
to provide meall s  for attaching four horses abreast to a 
harves ler, so that each horse will draw its proper pro
portiou, and to this end a cross bar is attached to the 

tongue with pulleys at its ends, aronnd whicb passes a 
cbain, one end connected with a whiffielree, and th e 
other with an ordinary 3·horse evener. the con nections 
being made as for properly proportioned levers. 

A sash cord fastener has been patented by 
Mr. William A. Sinsel, of Waukesha , Wis. It provides 
means for a cord being tirmly held witbout being tied, 
independently of the means for securing the hold in� de
vice to the sash, and the device bas a hody. a cap there

for, and a screw, forming a cord clamp and means for 
holding tbe 8ame to a sash. The same inventor has 
also obtained a patent for a' window sash, in which, ac
cording to oue of the specified modes of con struction, the 
sash may be removed from the window casing without 
removing 'the window stop. 
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The Ohm'ge for In8ertion lender thi8 head i8 One ])olla,. 
a line fO/ '  eaC/b insertion : about eigltt word8 to a lin�. 

AdverU8ement8 mU8t be I'eceived at publication OjJiCf 

a8eally a8 l'itursday tn01"'ing to a'PP"ar in nezt issue. 

Iron and Steel Drop Forg;ngs ot every description. 
R. A. B elden & Co . ,  Danhury, Ct. 

Best in the world . Patent chllck jaws, emery wheel 
machinery, and automatic macblnes to grind stral£1ht 
and sharp. Planer. v eneer, logwood, leather, paper mill , 
plate, cottonseed,and other long knives. A mer!canTwlst 
Drill Co., Meredith, N. H. (Estab l ished 1865.) 

Best Popular Science Works, 15 centij. J. Fitzgerald 
publisher, 20 Lafayette Place, N. Y. Catalogue free. 

The purest fragrant natural tobacco for the pipe or 
cigarette Is Blackwell ' s Durham I,oug Cut. With no 
collodine in it, and only traces of tbe nitrates and nico_ 
tine, it is chemically the purest tobacco in the world, 
to say nothIng of its de licious fiavor and fragrance. 

Wanted , a thoroughly competent superintendent for a 
cotton mill, 160 looms. Address. with references and 
salary expected, Rosalie Mills. Natcbez, Miss. 
7 in.Telescope, $120. M.T . •  B35 Linden St.,Camden,N.J. 

Wanted patented articles to introdnce on Pacific Coast . 
Geo. E. Madison, 609 Bush Street, San Fran ciSCO, Cal. 

" The Sweetland Chuck." See ad. p. 108. 

If YOll want the best Helve Hammer i n  the world, 
Bend to Bradley & Company, Syracnse. N. Y. 
HoietingEng i n es for Mines, Q,u arries , Bridge Bui lders 

Railroad Construction, etc. S end for catalogue. 
' 

Copeland & Bacon, New York. 

Q,ninn's device for �topping leaks in boiler tubes. 
Address S. M. Co., South Newmarket, N. H. 

. .  How to Keep Boi l ers Clean . "  Book sent free by 
James F. Hotchkiss, 86 John St. New York. 

Iron Planer, Lathe, Drill,  and other mach ine tools of 
modern design. New Haven Mfg. Co" New H aven, Conn. 

Pumps-Hand & Power, BOller Pnmps. The Goulds 
Mfg. Co. , Seneca Falls, N. Y., & 15 Park Place, New York. 

Fox's Corrugated Boi ler Furnace, iUus. p. 354. Hart
mann, Le Donx & Maecker, sole agents, 1M Pearl St.,N. Y • 

For Freight and Passenger Elevators send to L. S. 
Graves & Son, Rochester, N. Y. 

Best Squar ing Shears, Titlners' , and Cauners' Tools 
at Niagara Stamping and Tool Company, Buftltlo, N. Y. 

Lathes 14 in. swing, with and wi thout back gears and 
screw. J. Blrkenbead, Mansfield, Mass. 

The Best.-The Dueber Watch Case. 
If an invention has not been patented in the Dmted 

States for more tban one year, lt may stil l  be patented In 
Canada. Cost for Canadlau plttent, $40. Various other 
foreign patents may also be obtained. For in.tractions 
address Munn & Co., SCIENTIFIC. AM ERICAN Patent 
Agency, 261 Broadway, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N .  Y. Steam Pum pin g Machinery of every descrip_ 

tion. Send for catalogue. 
Nickel Plating .-Sole mannfacl urers cast nickel an

odes, pure nickel salts. polishing compositions. etc. Com
plete outfit tor plating, eto. Hansou & Van Winkle , 
Newark, N. J., an d 92 and 94 Liberty St . . New York. 

.Lists 29, 30 & 31, describlllg 4,000 new and 2d-hand Ma
chines, ready for distribution.  State just what mllchin es 

wanted. Forsaitb & ('0., Manchester, N. H., & N. Y. city. 
For Power & Economy, Alcott's Turhine, Mt.Holly, N. J. 

"Abbe" Bolt Forgin e: Machines and " Palmer" Power 
Hammers a special ty. Jj'orsaith & Co., Manebester,N.H. 

Railway and Machine Shop Equipment. 
Send for Monthly Machluery L(st 

to tbe George Place Macltinery Comoany, 
121 Chambers and 103 Reade Streets, New York. 

Wanted.-Pat,ented articles or machinery to make 
and Introduce. Gaynor & Fitzgerald, Ne.:w Haven.  Conn. 

Water purified for all purposes, from household sup
plies to those of l arll(est cities. by tbe" !mproved 1l1ters 
manufactured by the Newark Filtering Co., 177 Com
merce St . . Newark, N. J. 

Presses & Dies. Ferracute Mach.· Co. ,  Bridgeton , N. J. 

Split PlI l leys at low prices, and' of same strength amI 
appe"runce as Whole Pulleys. Yocom & Soli's Shaftin" 
Works. Drinker Ht., I 'bll adelphia . Pa. 

Snpplement Catalogue. -Persons in pursuit of infor
mation on any speCi�l engineeri n2. mechan ical . or seien .. 
tl1lc subject. can have catalogue of contents of t h e  SCI

ENT I F I C  AM lnU C A 1\  t;UPPL KM Ir. N T  sent to them free. 
Tbe S u p p r, m M E N T contains lengtby articles embracing 
the whole range of en�lneering, mechaniCS, and pbysi
cal science. Address Munn & Co . .  Publlsbers, New York. 

Machinery for Light Mannfacturing, on hand and 
built to order.  E. E.  Garvin & Co., 1 39 Center st., N .  Y. 

Straight Line Engiue Co. Syracuse. N. Y. Best in 
.designl materials, workmanship, governing; no packing. 

Improved Skinner Portable Engines. Erie, Pa . 

C urtis Pressure Regulator and Steam Trap. See p. 78. 
Woodwork'g Mach'y. Rollstone Macb . Co. Adv. , p . 78. 

C. B. Rogers & Co. ,  Norwich, Conn. , Wood Working 
Machinery of every kin d.  See adV .. page 77. 

Lightning Screw Plates, Labor-saving. Tools , p. 92. 

Ajax Metal Company, Phila. Clamer's Ajax Metals for 
railroad , roIlIng mm. engine bearings, cocks, and valves. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Columbia St., New Yors:. 

Emerson's 1884�Book of Saws. New matt�r. 75,000. 
Free. Address Emerson. Smith & Co., Beaver Falls. Pa. 

Hoisting Engines, Friction Clutch Pulleys, Cut-off 
CoupJlngs. D. Frisbie & Co ..  Philadel phia, Pa. 
Gould & E berhardt's Machinists' Tools. See Mv. ,p. 1 10. 

Barrel, Keg, Hogshead, Stave Mach'y. See adv. p .llO. 

Pays well on small invesfment.-Stereopticons. Magic 

Lanterns, and Views Illustrating every subject for public 
exbibitlons. Lanterns for colleges, Sunday-sohool s. and 

bome amusement. 116 page l!Iustrated catalogue free . 
McA llister •. Mannfacturing Optician, 49 Nassau St .• N. Y. 
For Mill Macb 'y & Mill Furnishing, see iIlus . adv. p.l08. 

Upright Self-feeding Hand Drilling Machine. Excel
lent construetlon. Prat.t & Whitney Co., Hartford, Conn . 

Mineral Lands Prospected, Artesian Wel ls  Bored , by 
Fa. Diamond Drill Co. Box �, PottSVille, Pa. !:lee P. 110. 
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For best low price PlaneI and Matcner, and latest 

:noproved Sash, Door, and BlIn 1 Machinery, Send for 
Jatalo/rue to Rowley & Hermanoe, Williamsport, Pa. 

S team Pumps. See adv. Smith, Vaile & Co., p. 107. 

Catalogues free.-Scientific Books , 100 pages ; Electri
�al BookS, 14 pages. E. & F. N. Span, 35 Murray St., N. Y. 

The Porter-A l len High Speed Steam Engine. South
work Foundry& Mach. Co .. 430 Washington Ave., Phll.Pa. 

Steam launch or factory engine 4 in. by 4 ill . ,  $90. 
Stamp for 28 p. list. Steam launches, new and second 
hand. Snyder Engine Co., l06 Liherty St .. N. Y. 

Gears.-Grant, 4 Alden St., Boston .-Water motors. 

NEW BOOKS AND PUBLICATIONS. 

BLEACHING, DYEING, AND CALICO PRJNT
ING . Edited by John Gardner, F. l. O. , 
F. C.S .  P. Blakiston , Son & Co. , Phi la
delphia. Pr i ce, $ 1 .  75. 

Tbis hook presents mainly a condensed summary of 
what has heretofore been presented in more elaborate 
works. It will make, however, a convenient manual 
for pfactical workete who do not wish to give the time 
and trouble required for more extended research, and 
contains a good selec t ion of approved recipes, indicat
i n g  the familiarity of th e editor w i th the more recent 
English and Frencb methods. 
THE MODERN HOUSE OARPENTER'S COM

PANION AND BUILDER'S GUIDE. By W. 
A. Sylvester. Ouppl es, Upham & Co. , 
:Huston. Price, $2. 00. 

This is a staud81'd book of its kind, and bas reached 
i ts tbird edition. It is written for workmen , by one 
wbo commenced his preparation for the task In the 
memorunda made during early experience at the trade.  
Explanations of the mathematical queslion s ari sing in 
ordinary carpentry and bllilding are fully given , with 
great plainness of s tatemen t  and ample ilIuHration. 
'rhe book is one which allY apprentice may study dili
gently with pI'ofit, and whicb most master builders 
m ight find it of advllntalre to freqnen tly consult. 
HJNTS ON THE DRAINAGE AND SEWERAGE 

OF DWELLJNGS. By William Paul Ger
hard, C . E .  Wil liam T. Comstock, New 
York. Price, $2.50. 

Every top i c  of importance tl'uching dwelling house 
san i tation here recei ves some attention. D1nstrations 
are given of many di1l'erent kind. of Closets, traps, 
s i nks, piping, etc . ,  with practical direction s for secur
ing good plum bing and detecting that w hi c h  is bad. 
'l'he book is a valuable contribution to the literature of 
the people, on the subjects of which It treats, is  plain 
aud direct in i ts statements, and every householder can 
Jearn something therefrom relative tAl improving the 
sani t'try conditions by which he is surrounded. -
GEOLOGICAL SURVEY OF ALABAMA, 1881-82, 

WITH AGRICULTURAL FEATURES. By 
Eugene A. Smith,  Ph. D. , State Geolo
gist. 

Thi R i s  an eminen lly practical book, con taining a 
great deal of what might be styled basic informntion 
for all present or would-be agriculturists in tb e State 
of Alabama. So far as tbe geology of the State is con
cerned, there are, perhaps, no points of especial sci
entific interest to be developed. There is only a small 
portion of tb e State, in its nort heastern section, where 
the ele vation above t b e  sea equals 500 feet, and the geo
logist'� work is prinCipally confined to an analysis of 
SOiJ8 which have come into their present place In a per
fe ctly natural and easily understood way. But the dif
ferent lands of the S tate are well mapped out, their 
formation und chemi cal composition graphical ly repre
sen ted, the d ifferent varieties of natural and artificial 
manures requ;red in various localit ies full y  di �cussed, 
and analytical detai l s  of present productions given in 
the most. att ractive atyle. '1'be State presents great in
ducements for agr i c u l turists, pal'ticularly in cotton 
growi ng, having an area greater than that of , the Slate 
of New York, without oue-quarter of the population . 

lIesh and. smok� well; the squaws, ,;ho always do this I (12) J. B. F. M. asks : 1. Is the Blake , 
worl<, belllg obliged to work the skills with great thor- I transmitter as good as any? A. For general purposes, 
oughness. 

• I yes; it, however, lacks power for long distances. Tho (2) A. C. R. asks : What IS the best, c lJeap- H pkins transmitter, by actual test, has proved the 
est, and most simple way to dry c lay@, where it  is desir- �t for long distances. 2. Is the induction coil in the 
able to have all moisture evaporated, and from to ten lake transmitter composed of more than one sized 
twenty tons per day being reqnired , the clay being about ire, and what sizes and amoums are used ' A. Yes, 
the consistency of stl1l' pntty when taken from pit '  A. wo layers of  Nos. 16 and 18 insulated copper wire are 
Tbe firc brick makers dry the clay that is to be baked' ound in a coil I in. diameter by 172 in. long for the 
for making fire sand, by placing the lumps as dug out rimary, and over that Is wound from lIve to six layers 
of the pit upon a haL 1I00r of fire tile, which is tbe No. 34 silk covered wire for the secondary wire. The 
cover of a series of lIues to a furnace. A coil of steam r istance of the secondary coil is usually 150 ohms. 3. 
pi pes might. he used , but it  is expensive. Another way, If larger call was used than ordinary, would it give 
which is very ecouomical as to heat, is to build a brick bett results! A. No, except for long lines of great 
room as large as may be convenient for your require- resistance; then a larger call is better. 4. What is the 
II\ents with shelves all fouud upon which the clay can be �pring made of that carries the platinum point? An 
pi led. In the center of tbe room place a heater or large alloy of tin and brass something like German silver, to 
stove; b ave tbe pipe turn down upou the 1I00r and give it softness and elasticity. 5. What kind orcarbon 
around the sides at the room before entering the chim- is used ' A. Fine French battery carbon highlY polish
ney, so as to save all the heat. In such a room tbe ed. See SOIENTIFIC AMERICAN SUPPLEMENT, Nos. 163 
temperature may be raised to 250°, which will dry very and 150. 

fast. Ventilate slowly. Experience w i l l  give yon the (13) A S P 't I h b t '  t best practice in regard to ventilating. As a general . ' . . wr� es : ave een r!lOg. 0 

practice it is fOUl:;.d best to close the room tightly for a electroplate wlth two J ars, Grenet batt ery, 7 m. hlgh, 
few hours so as to heat the contents to the highest de- object a bout 172 in. �quare. I get a deposit of copper, 
gree and then open the ventilators. The air for the but it �akes a long time and consumes too much zinc. 
furnace may be taken from the outside of the room What lS the fault? Can I not get good e1l'ec�s with that 
through a pipe battery? A .  Use two or three cells of graVIty battery. 

(3) J T 
. 

k H I 't b t '  The Grenet i s  not well adapted t o  electroplating. 
. . as s :  ow can UUl e y cas l Og a -

piece of mushett steel to the end of a piece of cast itOn (14) W. W. M, says : I have a glass wheel, 
11 square by 7 in. long ? The steel is 11 square by k in. the remnant of an old electrical mach ine. It i s  
thic kness. A.  Make a core print t o  correspond with the about 2 ft. i n  di ameter a n d  % i n .  thick. Can i t be util
steel; lay the steel in the mould , gate beneath to allow Ized in making a Holtz mach i n e ?  If so, w hat tbi ckness 
the iron to escape, and pour and waste perbapo .one or would be bes t  for the add i tional whee1 7 A. It i s  a c nri 
two ponnds so as to heat the steel ; then plug up the ous fact that plate glass is worthless for a Holtz ma
waste gate and fill the mould. chine. The natural surface of ordinary blown glass 

(4) C. A. K. asks : What kind of l i quids or seem� to be necessary to the successful workin� of the 
gas are lIre extinguishers charged with, especially the mach�ne. Your plate would auswer for a fnct lOllal 
new hand grenade of Chicago, Ill.?  A. Fire extin- machm". 
guishers-are generally charged witt!. carbonate of lime (15) J. H. B. asks : 1. Is not pro perly se - . 
or carbonate of soda and water, with a combining qu'an- cured cistern or rain water the best Cor drinking and 
tlty of sulphuric acid in a position to be discharged into cooking purposes ? A. We do not c onsider that ci stern 
the water at the required time. We do not know the water in its best condition is equal to water drawn 
construction of thp. Chicago hand grenades. from sand or rock beds, but is no doubt better than the 

(5) H . B. O. says : In answer to D. , D. L. , water of many wells .  2. Is there any danger arising 
query No. 10, Dec. 22, I lliean my mica as follows : Take from the use of water in brass or copper vessels ' A. 
t)lem out of stove. lay on a smooth board, and with a Brass and copper vessels that are kept scrupulously 
sti1l' bristle brush dipp ed in concentrated ammoll ia  clean are suitable for cooking in or holding water for 
brul!,h the surface unti) it feels smooth and glossy, then drinking. Brass pipe for conveying water is now much 
wash off the dirt and rinse wi th 80ft water. If t b e  mica used, and is not considered more dangerons tbou lead 
is not shelly, they will be as bright as new. Sh elly or pipe. 3. What e1l'ect, if any. has the rubber pipe upon 
mica of poor qUlility can only be cleaI\ed QY stripping. water secured through it, snch as our lawn and side

(6) W. H. writes : Will you tel l  me the rea- walk hose ? A. Rubber hose has no deleterious e1l'ect 

Mn that an ax at one comer and sometimes both cracks npon water. 4. Where is the best water found when 

in tempering it, and how to prevenU Also a good re- exposed to the BUn and air, and s tanding In open ves

ceipt for small springs, snch as main spring to glln sels-at the top or bottom o f  the vesseU A. We do not 
locks, and other small spring.' A. To prevent the know that there is any di1l'erence in the quality of 
cracking of an ax in hardening, have the itOn poll split water drawn from the top or bottom of an open vessel, 

to receive the steel bit ; not the bit to rece ive Ihe poll.  ptOvided both vessel and water are clean. 

Heat the iron as well as the steel, and plunge into clear (16) W. W. asks : What is the best mate
cold water until chilled. Use the best of cast steel for ri al to mix with gas tar to form a durable waterproof 
gun lock main springs. Forge to size. Do not use a coating for tin, shingle. or pap ·" rooH A. Boll the tar 
1I1e on tke springs. Heat over a charcoal lIre, harden with lime, �tir In pO'll'dered slate, and then apply. 
in water, and draw the doubled-over portion to a blue. (17) F. T. K. G. writes : I V\'as much inter-

(7) J. W. H. -In quiry No. 8 ,  SCIENTIFIC ested in the art icle en titled .. The re-enforcement of 
AMERIOAN of Dec. 1,  1883, concerning quantity of water dellcient water supply in wel ls ,"  which appeared in the 
for boiler. In our reply we should have said cubic foot SCIEI{TU'lO AlIlERlCAN of November 10, but it does uot 
instead of gallon. The inquiry and amwer a. correct- explain how to ma,nage where there are large quautlties 
ed stand as follows: How many gallons of water are of gran ite bowlders, which is the caije in many parts of 
required for a steam boiler per horse power, say at 60 the couutry. A. The deepening or re-enforcing of wells 
pounds pressure! A. At the Centennial Exhibition and locat.ed in bowlder strata is not ea�y work. It requires 
tests, 80 pounds steam per hor'e power per hour was much jndgment and patience to bore out the sand and 
taken as standard; this Is a little less than half a cubic lIsh Out the bowlders as they are laid bare. '1'he straiu
foot of water, but it depends much on the cbaracter er pipe shonld be mucb larger than tbose used for wells 
and condition of the engine through which the steam is In clear sand strata. Sounding the substratum of the 
worked. The quantity of water may vary from one- well w i t h  a small iron I'Od pointed an d driven down 
third of a cubic foot to two-thirds of a cubic foot and several feet at differe n t  placeo close together and near 
even one cubic foot in a very bad engine. tbe center of the well w i l l  generally reveal i ts con dit ion (8) S. R. asks : Will any fello w  reader ac- as to the number and size of the bowlders, and wil l  sug
quaint me with a ny cheap liquid that will keep an even gest the size of the st rainer, which should be large 
temperature (or nearly so) the year ronnd? What are enough to allow the bowld ers to be drawn u p with a lIn
the non-conducting properties of oils or water glass t ger grapple. The sand may be taken ant as in the pro

(9) H. S. , of Russell, Kas. , asks the specific cess before descri bed. Tbe bowl d ers can be l oosened 
gravit" of pure milk by a lactometer? A. The speclllc with !I hook and taken up with the lInger grapple.  If the 
gravity of milk varies with the di1l'erent breeds and age bowlder catch under the edge of the tube, bore down 
of cattle, the season of year, and kind of feed. We near it aud below i t  and work the bowlder toward the 
have records of specillc gravities ranging from 1 '035 center with a hook, where it. can be caught wi th the 

HIN'l'S '1'0 CORREHPONDENTS. to 1'04, the variation being due to the proportions of grapple. 

No attention wili be paid t.o commun icati ons unless casein, sugar, salts, and fat. The excess in casein, (18) E. D.  C. asks for a rule by wbich he 

accompanied with the fnll name and address of the sug", and salts produces tb e heavier specillc gravities, can solve the following problem : 
writer. while the grades containing an excess of fat globules 

Names and addresses of corresponllents WIl l not be (cream) are of the li ghter specillc gravities. The 0 

gi ven to inqu irers . lactometer measuring only the always s light variations 

We renew our request; thaL correspontients, in referr i n g  between t h e  weight o f  milk and that o f  water, must be ii: 
to former answers or anicles, will be l, i n d  enough to very accurate to a1l'0rd any guide, and we have known :a 
name the  date of the paper aUlI the page, or the number farmers who reported a di1l'erence of 20 degrees In the 

..... 
ii 

of the qnesti o n . milk by a lactometer in four weeks' chauge from feed .. 
to good pasturage in the �pring. The actual amount 

Correspondeuts whose i nquiries do not appear aft.er of water in milk is very regular at abont 87 or 88 per .� 
a reasonable time should repeat t.hem. If not tliell l'u b '  I:< 

Ball weigbing one ponnd. ' 

lished, they may conclude that, for good reasons, tbe cent, tho
�

gh itll c��
a

:u 
or butter producing qualities � 

Editor declines them. vary muc more WI e y. 
. D 

Persons desiring soecial information whi ch i s purely (10) H. W.,  of FrankfOl t , Ky. , asks about . . . 
of a personal character aud not of general int erest vent i lating a drying room 8 x 12, and 6 ft. high, in . QuestIon : 'Ylth what . force WIll th� ball weighing , , 

h'  h h 400 ft 1 
. . f h tin - t one ponud strlke an upright at D, havlUO' t raveled the shou ld  remi t  from $1 to $5 accordillg to the subject w IC t ere are . In.  pIpe or ea g, p, esen ar- . . " 

as we can n o t  be expectel\ t� spend time and lahar t� rangement not working well ? A. The steam call should ten foot m?line ? �. A. body acquires the same velocity 

obtain such i nformation with out relUuneration be 5 or Ii in . above 1I00r; the lIat kinds are tbe mos t l in deScen dl?g any mcl med plane as . by falling freely . 
' :m ' t Th tilati ' I t h uld b der th through a dlstance equal to the helgb t of the plane 

Any nu mbers at the SCIENTIFIC AMEmoAN S uppLm- e .  Clen . e ven on. m e  s a e ll;n
. 

e 

I minus th e  friction d ue to the manner of mavin 
KENT referred to in tbese col umns may be had at th e coil so as to spread the aIr as much as posslble , the 

'l'h " 
g down 

office. Price 10 cent .. each outlet also sbould be at several places. so that the cur- t?e plane; I' d
C �

mp
�

ct lu �o
h
ot pounds equals the velo-

Correspondents sending ' samples of minerals etc rent through the room will be nearly equal in all parts . Clty mUltlP
h

l e Y t
f l

e
I 

weig
h 

t. 
h
'l'O

b
gc t the velocity, 

, , . , 
O '  

. I t 1 
t :m I t f multiply t e space a en t roug y 64'333 and the 

label tlleir speci�ens so as to avoid etrOr in their indenti- room of 600 cubic feet and 400 ft. of 1 in. pipe. sqnare root a t e pro uct WIll give the velocity ac-for exam

. 

ination shollid be careflll to d i stinctly mark or I penmgs eqUlva en to square t. are ro c en or a 

I f h d . .  ' .  

lIcation. (11 )  W. T. says :  I am told that a t.hermo· quired in feet per second.  In your case "'2 X 64'333 = 

meter in which, on being inverted, the mercury breaks 11'334 feet per second , 11 334 X l lh. = 11 '333 foot 
in ruUliing to the top of the tube ii not reliable ; that pounds. I n practice this has been exceeded under fav
Instead It should form a vacuum In the bulb. Is this orable c ircam stances 4'426 times, so that yon may ob
right? A. Theoretically, and with an absolute vacuum ! taln in practice any value in pounds for a one pound 
above the mercury, the latter should, when inverted , I ball .  from 11 to 44 pounds. 

(1) G. H. B. , Cleveland, 0 . ,  asks how skins 
are dressed to render them soft enough to make clothes 
of, and what is the Indian process' A. Most of the 
bu1l'alo robes and other heavy �kins are e i ther lightly 
tanned in bark l i quors, or tawed with alum and salt, 
and well worked !lnd dressed with oil. Most skinH can 
be easily prepared for single skins by rolli n g  UP with 
salt and alum sprin kled on the lIesh si de, first having 
been well scrRped; this wants to be repeat.ed several 
times, and the skins lInally well worked. The Indians 
rub the braiDS and fat or animals thoroughly into the 

1111 the tube. But when the latter is very small a sl ight I MINERALS, ETC. -Specimens have been re
eause. a l ittle rou!!hness, or obstruction too di�;nutive . ceived from the following correspondents ano 
to be seen with the naked eye, may cause a partmg, and I ' . • ' 

the instrumpnt still be practical ly useful. It is very de- exam IDed,  wltll the results  stated : 

sirable to have a thermometer as perfect as possible . I J. N. T.-The specimen is probably infusorial earth, 
The break in the column d0es no hlll'll\ provided it does bnt It  is too gritty to be of much use for polishing pur-
not separate in the proper use of the IDstruDleDt I poses. It bas no commerclal value ill New York. 
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I N D E X  O F  I N V E N T I O N S  

For wllicll L etters .Paten t oC 'tlle ·Vlllted 
States were Granted 
February 5, 1 884, 

A N D  E ll CH RE"-RING TH"-'l' DA '.I'I(. 
[See note at end of list about copies of these patents.] 

erial cable, W. R. Patterson. . . . . . . . . . . . .  . . . . .  292,8t7 
ir, apparatus for producing compressed.  J. 

Schweizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292,9l\1 
Ir compressor, hydraulic, C. H. Hili _ . . . . . . . . . . . . . . 292,B14 

,Alarm. See Burg l ar alarm. 
Album, S. Meers. . . .  . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298.054 
Alidade, J. E. Hand . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293,018 
Animal trough, C. Remington . . . . . . . . . . . . . . . . . . . . . . .  29�,858 
AnnunCiator switch and telephone circuit. C. E. 

Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293,197 
Asphalt mlxlnjli machine, W. H; H. Knight , : . . . . . .  293,180 
Automatic register for grains, seeds. etc.,  J. 

Wherry, Jr . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,129 
Axl e,  car. G. W. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . .  298,201 
Bag. See Feed bag. 
Bulance, F. Meyer, Jr . . • • • • • . . . . • • • . . . • • . . . • . • • . • • • •  292,935 
Baling machine, D. Tarr . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  292,872 
Ballne: press, G. W. Robburts . . . . . . . . . . . . . . . . . . . . . . . .  29'1,952 

Barrel heads, machine for pl aning, E. & B. 
Holmes . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,B16 

Barrels, windlass for compressing, E. & B. Holmes 29'1,817 
Basket splint machine, S. Oakman . . . . . . . . . . . . .  ; . . .  292,942 
Bed bottom, spring, W. A. Horrall . . . . . . . . . . . . . . . . . 29'l,B1B 
Bed bottom spring, B . R. Platt . . . . . . . . . . . . . . . . . . . . .  298,0'77 

Beer cooler, V. Wilhelmi . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29'J,971 
Bel l ,  call ,  A. W. Barton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292 ,889 
Belting, l eather, H. Kerr . . . . . . . . . . . . . . . . . . . . . . .  ; . . . .  293,1 78  
Bicycle, W .  Rennyson . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  293,081 
Bicycle, H. Strait. . . . . . . . .  . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . 292,961 
Billiard tabl e cushion, H. W. Callender . . . . . . . . . . . . 292,990 
Blower, furnace, P. Richards . . . . . . . . . . . . . . . . . . . . . . . . 298,os. 
Board. See Ironing board. 
Boat. See Submarine boat. 
Book case, W. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,101 
:8ook case or stand. revolving, J. Danner . . . . . . . . . .  298,161 
Boot and shoe fastening, E'. Chase. . . . . . . . . .  . . . . . .  293,145 
Boot and shoe last,lng jack, F. Chase . . . . . . . . . . . . . .  293,146 

Boot and shoe sales, compound for preserving, M .  
Schiltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292,906 

Boots and shoes, machine for uniting the sales 
and uppers of, F. Chase . . . . . . . . . . . . . . . . . . . . . . . . . .  293,147 

Boring gage, T. J. Bush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298.144 
Bottle register, E. H. Rogers, Jr _ . . . . . . . . . . . . . . . . . .  293,089 
Bottle,  siphon, Hanson & Johnston . . . . . . . . . . . . . . . . .  293,014 
Box. See Folding box. package box. Shoe 

box. 
Box heads, machine for cutting, M. E. Converse . . 292,991 
Bracelet, J. C . Harrington . . . .  _ . . . . . . . . . . . . . . . . . . .  293,016 

Bracket. See Fire escape bracket. Scatrol ding 
bracket. 

Braiding m!lchlne, W. Hedtmann et al . . . . • • • • • . • . . .  293,020 
Brnke and Speed regulating mechanlsm,comblned , 

T. R. Morgan, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 298,059 
Brake shoe, J. J. Lappiu . . . . . . . . . . . . . . . . . . . . . . . . .  292,B27 
Brake shoe, G. B. Ross . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29'1,861 
Brewing, M. Mueller (r) . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . 10,447 
BridIe attachm ent, J. J. Sutphen . . . . . . . . . . . . . . . . . . .  293,10B 
Brush, cotton marking, G. P feifer . . . . . . . . . . . . . . . .  298,075 
Buggy spring gear, J. R. Hawkey . . . . . . . .  ' . . . . . . . . .  292.811 

Buggy top, D. Nunne lley. . .  . .  . . . . . . . . . . . . . . . . . . . . . . .  292,941 
BuUding wall compound, J,. Haas • . . . . . . . .  ' . . . . . . . . . 298 ,010 

Bung, J. Kirby . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . .  292.826 
Burglar aJarm, electric, Hanson & Christen-

sen . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . 292,806, 292,807 

Burglar alarms, e l ectric gas lighting attach-
ment for, A. L .  BOllart . . . . . . . . . . . . . . . . . . . . . . . . . .  292,786 

B utter packnge, D .  S. Jones . . . . . . . . . . . . . . . . . . . . . . . .  293,035 

Butter worker, A. C. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,148 
Button, W. W. Beach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,780 
Button fastener. E. D. Ste e l e  . . . . . . . . . . . . . . . . . . . . . . . .  292,960 
Buttons and studs, manufacture of, T. W. F. 

Smitten . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  298,102 
Cake and cracker machine ,  Goodman & Winter . . . 292,906 
Car brake, J. C. Dane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.793 
Car coupling. A nger & Porter . . . . . . . . . . . . . . . . . . . . . . 298,132 
Car couplln", J. W. Childs . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,895 
Car coupling, J. M. Harper . . . . . . . . . . . . . . . . . . . . . . . . .  292,910 
Car coupling, W. H unter_  . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,820 
Car coupling, F. L. M cQuiston . . . . . . . . . . . . . . . . . . . . . 298 .053 
Car door, T. Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293,181 
Car door fastener, . 1.  L. Wagner . . . . . . . . . . . . . . . . . . . . . 293,124 
Car door fastening, J. Rhule . . . . . . . . . . . . . . . . . . . . . . . . . 293,083 
Car starter, W. C. Trussell . . . . . . . . . . . . . . . . . . . . . . . . . . .  293, 1 1 9  
Car starter, spring, W. A, Warl lner . . . . . . . . . . . . . . . 298.204 
Car wheel, N. Washburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292.882 

Car wheel hu b, G. Pe!lcock. .  _ . . . . . . . . . . . . . . . . . . . . . .  _ 293.07 1 
Cars; panoramiC sign for, W .  Halkyard (r) . .  . . . . . . .  ]0,445 
Carpet stretcher, N, Wiard . . . . . . . . . .  _ . . . . . . . . . . . . . . 293,205 
Carriage, child ' s ,  T. McKnight . . . . . . . . . . . _ . . . . . . .  _ . . .  ;192.933 

Carriages, etc., weighing attachment for baby, J. 
J. Vinton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,878 

Carrier. See Egg carrier. 
Cart, hive, C. R. Thompson . . . . . . . . . . . . . . . . . . . . . . . . .  293,115 

Cartridge shel l  creaser, E'. E. Nye et al . .  • • • • • • • • • •  292,846 
Case. See Ticket case. 
Cash car system, B. A. & E. 1'. Osgood . . . . . . . . . . . . . .  293,192 
Cash conveyer, O.  B. Hall . . . . . . . . . . . . . . . . . . . . . . . . . . .  298 .012 
Caster, A. Eber l e .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292,797 

Caster, W. K. Elson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  298,156 
Center board for vessels, J . S. Birch • • • •  ' . . . . . . . . . . .  292,890 
Cesspool wel J ,  W. & J. M .  Rowbottom . . . . . . . . . . . . . . 292,958 
Chain, drive, W .  D. Ewart (r). . . . . . . . . . . . . . . . . . . 10.444 
Check row wires, ancbor for, C. S. Locke . . . . . . . . . .  292 ,832 
Check row wires, reel for, C. I!! . Locke . . . . . . . . . . • . . . .  292,881 
Chee,e . machinery for manufacturing, A. H .  

Brintnell. . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  293 . 1 40  
Chopper. S e e  Stalk chopper. 
Cb urn, O.  Henry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  292 ,915 

Churn, IV. H. Royster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293,195 

Clamp. � e e  Screw c l amp. Strap clamp. 
Clay crush er and tile machine, combined, Fate 

& Freese . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 293,000 
Clay pnlverlzer. I,. D. Ferguson . . . . . . . . . . . . . . . . .  293,001 

Clay tem pering machine, J. F. Dornfeld . . . . . . . . . . . .  292,997 
Cleaner. See Coal cleaner. 
Clock pendulum, L. Orser. . . . . . . . . . . . . .  . . . . . . . . . .  298.063 
C l ocks, device for synchfonizing, C. N. 'l'albot . . . . 292,962 
Clocks, music box ottnchment for. J. Schmid . . . . . .  293.096 
Clutcb, T. R. Morjlian, Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293,060 
Coal-cleaner, pneumatic, A .  Sottlaux . . . . . . . . . . . . . .  293,103 

Cock. stop and waste, ,J. H. Kennedy . . . . . . . . . . . . . .  29'�,824 
Cockle separator, J. M. King . . . . . . . . . . . . . . . . . . . . . . . . .  298.039 
Coin holder, C. C. Johnston . . . . . . . . . . . . . . .  . . . . .  . . .  298,oas 
Coking furnace, A. R. B. HiltawBkI . . . . . . . . . . . . . . . . .  293 ,023 
Col l ar, h orse, F. W. Nevius . . . . . . . . . . . . . . . . . . . . . . . . _ 292,848 
Condensing or dryinl{ lI<1.ulds, apparatus for. N. 

B. Rice . . . . . . . . . . . . . . . . . . . . . . . .  ' . .  _ . . . . . . . . . . 292,949. 292,950 

Cooker, steam, H. MaXlm • • • • . • • . . . . . . .  o . 0  • • • • • • •  0 • • •  293,048 
Cooler. See Beer coot er .  
Coop, poultry, W. T. BIelke, Jr . . . . . . . . . . . . . . . . . . - . .  ; .  298,138 
Corset pad . Z. Ledochowskl. . . . . . . . . . . . .. . . . . . . . .  . . . . 292,829 
Cotton l ap,R. Kitson. . . . . . . . . . . . . . . . . . . . . . .  .- . . . . . . . .  292,921 
Coupling. See Car c(lupllng. Shafting coupltng. 

Thill coupllllg, 
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Coupling for propeller and other shafts, J. Kelly .. 292.823 1 Magnet and ar';'ature, electro, Timmis &; Currie . 293.116 Spading machine, D. F. Spangler . . . . . ... . . . . . . . . . . . .  293,104 

Crusher. See ClllY crusher. . Magneto electric machineS •. 'driving gear for. E. . Speed indicator, T. W. Harding . . . . ... . . . ... .. .. . ..  292.808 
Cultivator . D. Bri:r . . . . . . . . . . . . . . . . . . . .. . .. .... . . . . . .  292.979 T. Gilliland . . . . . . . . . . . . . . . . . . .. .... . . . .. . . . .  , . . .  293. 160 Spoke setUng machlne, J .  H. Hulburt . ... . ... .... . .  293.174 
Cultivator.J. Divora . . . . . . . . . . . . . . ..... . · . . . . . . ... . . .  292.996 Mail bag. W. A .  Van Camp . . . . . . .. . .. . . . ... ... . .. . . .  293.123 Spring motor, J. B. Powell . . . ... . . . ... . ..... . . . . . ... . 293.193 

Cultivator. W. M. Harris . . . .. . . .. . . . . . .. .. . . . . . . . . . .. 293,017 Mall bag catcher. W. Angle .. . . .. . . . . . . . . . .. . . . . . . .  292,�75 Sprinl!' motor. Whittaker & Godley .. . . . . . . . . . .. . . . .  292.970 

Cultivator.F. T. Verharen . . . .. . .. . . .. . . . . .  " . . . . . . . 292.877 Manikin. automaton, or j Ointed doll, C. A. Kihl- Stalk chopper, W. H. Mercer. . . . .. .  . .  . . . . .. . . . . . .  293.055 
Cultivator shovel. W. F. Dickison . . . . . . . . . .. . . .. . .  2\12.795 gren . . . . . . . . . . . . . . . . . . . . . . . .. . . ... . .. . . . . . . . . . . . . . .  292.919 ; Staples. toolfor driving, F. W. Nevius .. . . . .. . . . . .. 292.842 

Cultivator, tongueless wheel. T. B. Jewett . . .. . . .  293,030 , Map holder, J. W. H. DOUbler . . ..... . . . . . . . . . . . .. .. 292.002 1 Steam boilers. preventing incrustation in, E. J. 
Curtain flxture, C. H. Miller. Jr . . . . . . . . . . . . . . . .. . . . .  293.188 Mash ooolin" apparatus, J. Woolner . . ... ... .... . .. 202,885 . Holfman , , , , , , , , , , , ,  . . . . . ...... . . . . . . . . . . . .. . . . . . .  293.172 
Curtain roller. C. H. Miller . . . . . . . . . . . . . . . . . . . . .. . . . . .  293.187 M echanical movement, C. A. Bentzen . . . . . . . .. . . . . . 202,976 Steam generator. T. C. Joy . . . . . . . .. .. . . . ... . . .. . . . . . .  29'l,S22 
Curtains. supporting rod for window and door. J. Mecbanicalmovement. M. J. Lawlor . . . . . . . . .. . .. . .  29'J.'l'lB Steam trap, J. C. Hendry .. . .. . . . . . .... . . . . . . . .. . . .. 202.914 

A. Browne . . . .. . . . . . . . . . . . .. . . . .. . . . . . . . . .. . ... . 292,982 Mechanical movement, G. yeoman's . . ; . . . . . . . . . . . . .  292,974 Stone dressing machine, H. D. Wallace; . . . . . . . . . . . - 292,880 

Cutter. See Wirp- cutter. Metal bar • .  macblne for drawing. P. M. Haas .... . . 293.167 Stone. manufactUre of arti flcial. R. C. Wittmann.  293,207 

DeoxidIzing iron ores. apparatus for. J. Bridgford. 292.7,8 M.etal drawing dog. P. M. Haas. . . . .. . ... . . .. . .  . .. .  293,166 Stop box and fre.h air conduit, combined, L. O. 
Desulphurizing furnace. Parson & Northey . . . ... . . 292.944 Metallurgical furnace. J. AltmeYer, . . . . . .... . ... . .  293,131 Howell, Jr .. . . . . . . . . . . .... .. . . . . . .  " . . . . . . . . . . . .  292.027 
Digger. See Potato digger. Mill. See ROlling mill. Store service apparatus. Hayden &Glles .... . . . .. .  292.812 

Doors and gates. automatically operating. Norton Milling apparatus. F. M. Mackey . . . . . .. .. . .. .. . . 293,047 i Store service app"ratus, W. S. Lamson . . .. . . . . . . .. 29'l.023 

& Sberman . . . . . . . . . . . . . ' " ' ' ' '  . . . . . . . . . . . . .  , 292,845 / Mil ling machine, unlversal. C.E. Lipe . . . . . . . . . . . . . 292,918 , Stove. C. A. Hamlin . ... .. . . ... .... . . . . . . . . . ... . . .  292.805 
DovetaIling machine. J. SchmIdt. . . ..  . . . . . . . . . .  . 29a.u97 Mil .lng machines. Index head for. C. �. Lipe . .... . 292,927 Stove. J. A. M.ller . . . . . . . .  . .. . . .  . . . . . . . . . . .  . . .  293,057 
Draft equalizer, \V . P. Grannis . . . . . .. . . . .. . . . ... . 2M.OO8 Mlrror and photographiC album, comblned tOilet, I Stove and heater, open firA. A. R. Morgan . .... . . . . 292,937 
Draft eqnahzer. D. F. Robbins . . . . . . . . . . . . . .  293,086 L. Wolf . . . . . . . . . . . .. . .. . . . . . . . . . . ... . . .. . . . . .  292,884 Stove. cooking or heating, J. A. Miller . . ... . . . .... . 293.056 
Draft regulator for pipes flues, and ventilators, Moldingsl etc . •  application of fabrics to, A. Strap clamp, E.  R. Menzel . . . . . . . . . . . . . . . . • . . . • • • . . . .  292,984 

L. Y. Lenhart . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .. 293,043 Freschl . . . .. . . . .  . . . . . . . . . . . . . . . . . . .  293.158 'I Straw cutter. D.M.Cummings . . . . . . . . . . . . . • . . . . . . . .  293.1 50 
Drier. �ee Fr�it dr�er. Grain drier. l\lotor. See .Electricmotor. Sewingmachine mo- Street s�eeper J. P. Herron . . . . . . . . .  . .  . . . . . . . . .  293,209 
Drill. See Gram dr.ll. tor. Sprmg motor. Submarme boat. J. Joplin" . . . . . . .. . . . . . . . . . . . . ... . . . 292.916 
Dri��k:a��ln�.
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Drinking glass, E. L. Moore . . . . . . . . . . . . . .. . . . . . . . . . . .  293,190 Musical instrument. mechanical, N. R. Marsh- Switch boards, testing apparatus for multiple, C� 
Dust excluder and window fastener. combined. F. man . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . 293,181. E. Scribner. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292,866 

H. Moore .. .. ... . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  292.839 NecktIe fastener. J. Lochman . . . .. . . . .. . . .. . . . . . . . ..  292.929 Switch stand, P. Coleman .. . .. . . . . . . . . . . . .. . . . .. .... 292.897 
Ear ring. B. Hartmann . . . . ... . . . . . . . . . . . . ... . ... . . . . .  292.810 Necktie bolder and fastener, H. F. Miller . . . ... . . . .  292,837 Tag, key. J . C. Russell . . . . . . . . . . . . . . . . ....... . . . . . . .  29'l,954 
Egg beater, W. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . 292,821 Nut lack. E. H. Ringer . . . . .. .. . .. . . . . ... . . . .. . . . ... .. . 293.035 Telegraph. automatic. T. F. Taylor ... . . . . . . . . . . . . . .  293,110 
E"g carrler. G. A. Chapman . . . . . . . . . . . . . . . . . . . . . . . . .  292.986 1 Nut 10ck. G .  W. Tegg. ·, . , ' "  . . . . . . .  . .  . . . . . . . . . . . .  293.113 Telegraph cables, terminal box for. W R. Patter-
Electric circuit protector. J. IV. Dyer . . . . . . .... . . . .. 292.796 Package box. T. Sohmidt . . .. . . . . . . . . . . . . . ..... . .. 202.863 son . .. . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  292.848 
imectric motor. A. E. G. Lubke ... . . . . . . . . . . . . . ... . .  292.930 Packing ior stuffing boxes. A. Beldam ... . . . . ... . . . .  202.783 Telegraph keys. circuit closer for. S. J. Spurgeon. 293,105 
Electrical devices, apparatus ior operating, A . Packing, metalltc rod, E. P. Monroe . . . .... ... .. ... . 293. 189 Telegraph, printing, H. Van Hoevenbergh ... . . . .. ,292.966 

L. Bogart ... . . . . . . .  , . . . . . . . . . . . .. . . . . . . . . . . .. . . . .  292,785 Pad. See Corset pad. Telegrapb system. automatiC, T. F. Taylor . . . . . .... 293,111 

Elevator. R. h Davis . . . . . . .. . ..... . . . . . .. . . ... . . . . . .  292.995 Paging and numbering machine. C. Seybold . . .. . . .  293.199 Telegraphs. markIng stylus for automatIc. T. F. 
Elevator. A. Kieckbefer . . . . . . ... . . .. . . .. . .. . . . . . . .. 293.0,l8 Paint. mixed. H. Little ... . . . . . . . . . . . . . .. . . . . . . .... .. 293.04� Taylor . .. . . . . . . . . . . . . . . . . . .. . . . .. . .. . . . ..... . . . . .. .  293.112 
Elevator, T . McAdoo . . . . . ... . . .. . . . . . . . . . . .. . . .. . . . .  293,050 Paper box. Gowdy & Russell . . . . .. . . . . . . . . . . . . . .. . . .  292.802 Telephone. D. Drawbaugh .. . . . .. . . .. ... . .. . . . . . ... 293.154 
End gate, WAgon, J. D. Mack . . . . . . . .. . .. . . . . . . . . .. 292,931 Paper box. H. S. �lunson . . ... . . . . . . . .. ... . . . . . . . .  293,061 Telephone apparatus, E. T. Gmiland . . . . . . . .  293.161, 293.162 
Engine. See 'Gas engine. Gas motor engine. Paper cutting machine, E. R. Sheridan . . . ... . .. . .  293,200 Telephone cable terminal, W. R. Patterson . . . . . . •  292,849 

Hot air or gao engine. Rotary steam engine. Paper pulp saving machine. J. T. & H. A. Porter . .  292.9t7 Telepbone call bel! switch. L. Townsend . . . . . .. . ... 293,118 
Trac·tion engine. Paper stock. method of and machinery for treat- Telepbone case, P. Benjamin . . ........ . . . .. . . . . . . . . .  293,136 

Eyeglasses. J. S. Spencer . . .. . . . . . . . . . . .. . . . . . . . . . .  292.959 ing rags for, C. F. Taylor . ... . . . . . . . . .. . .. .. . . . . . 292.873 'I'elephone circuit chan"er. C. D. Ha.klns ... .... . . .  293.171 

Fastelling for wearing apparel, P. Lafiin . . . . . . . .. . .  293.0U Pen. shading, R. H. Beazley . . . . . . . . . . . .. . . . . . . ... ... 292,782 Telepbone excbanges. looping-In mechanIsm nnd 
Feed-bag, ·J. W; Gedney . . � ; .  _ . . . . .. ,; .- . .  .- ;  . .  ; .- . . . . . . .  293,004 Pencil case, J. C. Haring .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  292 ,009 operator's apparatus for. E. M. Wilson . . .. . . . . .  293,206 
}1-'ence, ft.ood, E. S . Garrett . . .  - � . . . . . . . . . .  . ... . . . . . .  . 2913,003 Pendulum escapement. torsion, C. Stahlberg . . . . .  292,870 Telephone exchanges, niflht signal circuit for, C. 
Fence. Iron. T. Rogers , . , . . . . . . . . . . . . . . . . . . . .  292,859. 292.860 Photograpbic camera. G. S. Nortb (r) . . . . . .  : . . . ... . 10.443 E. Scribner ... ... . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . .. 293,196 

Fence wires and boards. fastener for. C. E. Piano beli attachment, W. Hofer . .. .. . . .. ... . . . . . .. 292.815 Telephone. pipe, J. H. Rogers . . . . . .. . .. . . . . .. . . . . . .  292,858 
Griffith . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .  293.000 Pianos, stringing, C. E. Ro"ers . .. ... . . . . . .... . ... . . .  293,088 Telephone, speaking, F. Ware . . . .. . ... . . . . . . .... . . . . 292,881 

Fertilizer dIstributer. A. Reger . . . . . ...... . . . . . . . . .. 292.852 Pipe wrench. J . Jewell . . . . . .. .. . . . . . . . .. .. . . .. . . . . .  293.175 Telephone swltcb. C. E. Scribner .... . . . . . . . . . .. . . . . .  293,198 
Filter, water. J .  E. Heatb . . . . . .. . . . . . . . . . . .. . ; . . . . . .  292.912 Pitman box. F. Darling . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . 292,094 Telephone system, gas and magnetic. J. H. 
Finger ring. O. 'l·hie . . . . . . . . . . . . . . . . . . . . ... . .. .. . . . .  292.963 PlaitIng machine. R. W. Ferguson . . . .  " " " " " ' "  292.905 Rogers . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . .. . . . . . . . 292,857 
Finger ring. adjustable .  B . Lewkowltz . . . . . . . . . .. .  29a.OH Planer knife. E. Ben j amin . . . .. . . .... . . .. . ... . . . . .. . . 293. 185 Telepbonic and telegrapblc circuits. signaling ap-
Fire e8cape. D. Bennett . . . . . . . . . . . . . . . .. . ..... .. . . .. 293,137 Plow, J. T. E llyson . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  292.998 paratus for. L. S. �·airbanks ... . . . ... . . . . . . . .. . . . 292.999 
Fire escape. T. Brooke .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  292,981 Plow. W. E. Venable . . . . . .. . . .. . . . . . . . . . . . . . . . . .. . . .  292.876 Telephonic ' transmission. apparatus for. J. F. 
Fire escape. R . P. Clark . . . . . . . . . . . . .... . . .. . . . . . . . . . .  292.989 Pocket knife, F. W. Kaldenbach . . . . . . . . . . . . . . . . . . .  292,917 Mebren· . . . . . . . . . . . . . . . . . . . . . . .. . ... . .  , . . . . .. . .. . . 292 .885 
Fire escape, J. �I\ Guthrie . . . . . . . . . . . . .. . . . . . . ... . . .  292,803 r pool rack. Farley & Trowbridge . . . . . . . . . . . . . . . . . . . . .  292.903 Thill coupling, E. Hoxie .. . . . . . .... .. . .. . .  � . . . . . . . . .  293 .173 
Fire escape. S. J. Joyce . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  293,177 Post drIver. E. Hiatt . . . .. . . . ... . . . . . . . . . . . . . . . . . . . . .  293,021 Thrasber and cotton opener, pea. C. H. SImmons. 293,098 
Fire escape.  G. M. Kim . . . . . . . . . . . . . . . . . . . . . . . . . . .  292.825 Postal bag rack, C. R. Harrison . . . . . . .. . . . . . . . ... . .  292,011 Tbrashlng macbine, A. T. Hawley .. . . . . . . . . . . . . . . .. 293.019 
Fire escape. T. fl . Peacock . . .. . . . . . . . . . . . . .. . . . . . . . 293.072 Potato digger, L. Habeck . . ... . . . . . . .. . . . . . . . . . . . . . .  292,804 Thrasbing machine band cutter and feeder. B. 
Fire escape; Ricbberg & Brobston . . . . . . .. . . . . . . . .  292.855 Power. See Horse power. Driller.. . ... . . . . .. . . .  . . . . .. .. . . . . . . . . . . . . . .. . . .  293,155 
Fire escape bracket. C. Murdock . . . . . . . .. . .. . . . .. . . .  293.191 Press. See Baling press. Ticket case. A. R. Burdick . . . . . .. . . . . . . . . . . . . . . . . . .  292,789 
F'ire escape ladder, A. M. . Downing . . .. . . . . . . . . . . . .  '93.153 PresA. C. Kimplen .. . . . . . . . . . . . . . . . . . . .. . . . . ... . . . . . . .  202.920 Tile or biock for flnlsbing inside walls. J. Austin. 292.887 
Fire pot and lining, S. T .  Bryce . . . . . . . . . . . . . . . . . . . . . 292,983 Printing machine sheet delivery apparatus. TJ. Tile perforatiuj;{ machine and perforated drain-
Folding bOX, G. Lusty . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . .  292.833 C. Crowell ... . . . . . .  .' . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . .  292.993 tile. drain. H. P. Stallord . . . . . . . . . . . . . . . . . . . .. . . . .  293,106 
Fruit drier; T. J. Pearce.- . ... . . . .. . .. . . . . . . . . . ... . . .  293,073 Printing- machine sheet delivery apparatus; S. D. Tobacco houses, apparatus for heating and moist-
Fruit picker. F'.A. Moore . . . .  .. . . . . . . . . . . . . . . . . .  292,936 Tucker .. .. . .... . . . . . . . . . . .. . . . . . . . . . . . . . . . .  293,120. 293,121 enlng. M. '.robln . . . . . . . . . . . ... . . . . . . .  , '  . . . . . . . . . .  202,965 
Furnace. See Coking furnace. Desulphurizinl! Pulley lubricator, loose. L. E. Kane .. . . . . . .. . . . . . . .  293,036 Tool holder;,),;. D. Moss . . . . . . .  : . . . . . . . . . . . . . . . . . . .. .  292.993 

furnace. Gas retort furnace. i\1 etallurgical Pulley I screw, C. F. Pope . .. . . . . . . . . . . . . . . . . . . . . . . : .-.: 293;078 trool holder, cutt.ingo1f, C. E. B'illings .. . . .  � . . ' ; � : � .  292,784 
furnace. Roasting furnace. Pulley, self-shippIng belt. II: P. tJbristie . . . . . . . . . . .  29'Z,987 Toy, L. F. Fallon .. . .. . . . . . . . . . . . .. . .. . . .  " . . . . . . . . c . .  2!12,798 

Gage. See Boring gage. Pulverizer, soU . Rankin & Knox . , . . . . . . . . . . . .  293,080 Trace hook. O. Lampe . . . .. . . . . . . .... . . . .. . . . . . . . . . .  292,922 
Game apparatus. T. DaVies . . . . .. . .. ... . . . . . . . . . . . . .  292,899 Rack. See Pool rack. Postal bag rack. Tractioll engine, Leach & Old,s . . . . . . . . . . . . . . . . .  : . . .  292.!J24 
Gas engine. J. Charter . . . . . .. . ... . . . . . . . . . . ... . . . .. . . 292.894 Radiator for hot air furnaces. C. S. Hood . . . . . . . . 293.02., Traction engine, J. F. Palmer . . . . . . . . . . . . . 29'J.065 to 202.067 
Gas enl!'ine, King & C :ilf . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293.179 Railway frOIl safety guard • .  J.  Lynch . . . . . . . ... . .. . . .  292,834 Trap. See Steam trap. 
Gas motor engIne. J. Schweizer . .. . . . . . . . . . . . " . . . .  292.864 Railway switch mover, G. W. Horne . . . . . . . . .  " . . . . .  293,026 Traveling bags, safety attachment ·for, F. A. 
Gas puri�r screen or grid. J. Cabot. . .  . .  . .  . .  . . .  . . .  292.984 Railway tracks from spreading, preventing. J.  Nickerson. . . . .. . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . .  292,940 
Gas retort furnace, Stanley & Stedman ... . . . . . . . . . .  29R .l07 Reven .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  293,194 Tread l e  and crank movements" device for pois .. 
Gasoline vapor burne�, T. Johnson . ... . . . .. . . . . . . . . . 298,032 Railways, operating trains on cable, P. H. Mayor . 293,049 ing, J. H. Whitney . . . . .. . . . . . . . . .. . . . . . . . . . . . . . . .  292,969 
Gate .  See End gat e. Rake sboe or runner. C. O. Dennen et al. . . . . .  " . . . .  293.210 Trough. See AnImal tro11"h. 
Gearing. R. Campbell . . . . . . .. . . . .  , . . . . .. . . . . . . . . . . .  292.791 Ratcbet wrencb, C. Wechsler .. . . . . . . . . . .. . . . .. . . . . .  293,1 23. Truck. hand. Burlelllh & Abbott . . .. ... . .. . . . . . . . . .  29'l.790 
Glass. · See Drinking gla ss. Reels, skeIn lacing and tying attacbment for, G. Truck, harvester, A. E. Potter . . . . . . . .. . . . . . . . . . . . . .  292,851 
Glass globe; J. Locke (r) . . . . .. . .  . . . . . . .. . . . .. . . . .. .  10,446 Grimshaw. Jr. . . .  . .. . . . . . . . ' . . . .. ... . . . . . . . . .  293,164 Trunk. H. E. Gilson . . . . .. .. .. . . .. . . . . . . . . . . . . . . . . . . .  293,005 
Glove. S. O. Parker . .... . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  293,068 Refl ector and Illobe for lamps and lanterns. com- Trunk catcb, J. Wayland . .... . . . . . . .. . .. . . . ... . ... 292,967 

[FEBRUARY 23, 1884. 
Oversklrt. lady's, L. Tully. . .  . . . . . . . . . . . . . . .. . . . . . . . .  14,639 
Sconce frame. A. Patitz ... .. . . . . . .. . . . . . . . . . . . .. . . . . .  14,619 

SewIng machine cover, P. L. Donato . . . . .. . .. . . . . . .. 14.602 
Shade bolder. W. B. Stewartson . . . . . . ... . . . . . . . . . .. l4.638 
Skirt, lady's walking. C. O'  Hara . ... . .. . ... . .. . . . . . . . .  14.617 
Slipper upper, M. L. Hlller . . . . . . . . . . . . . . . . .. .... . . ... . 14,605 
Soap. cake of. J. H. Keller . . . . .. . .. . . ... . . ... . . . . . . .  14,607 
Spoon or fork bandh M. H. Kinsley . . . . .. . . , .  . . . . .  1t.60S 
Spoons and table ware. H. Gbee . . .. .... . ... . . . ... . . .. 14,608 

TRADE MARKS. 
CIgarettes. Kinney Tobacco Company .. . . . . . .  10,914, 10.915 
Cigarettes and smoking tobacco. Kinney 'I'obacco 

Company . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,913 
Cutlery and cutting implements for manual use, 

F. W. Beckmann . . . . . . . . . .. . . . . . . . . . . . . . .. . . . . . . . . 10.909 
Feathers in a clean and odorless condjtion. L. H. 

Everts. .. .. . .  . . .  . .  . . .  .. . .  . . . . . . . .  . .  . . . . . . . . . . . .  . . . . .  10.911 
Gin, J. De Kuyper & Son . . ... . . .. . . . . . . . . . . . . . . . .. .. . .  10 ,917 
Hats or head covArings for males, aH. D. D. You-

mans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 .916 
Jewelry. Fowler Brothers . .. . .. . .. . . ... . . .. . . . . . . . .  10 ,918 
Mustard. J. Colller & Sons . . . .. . . .. . . . . .. . ... .... . . . . .  10.910 
Prune j uice extract:or prune juice.M. M.Goldsmith 

& Co .. . . .. .. .. . . . . . . .. . . .. . . . . . . . . . . . . . . .... . . . . . .  10,91 2 
Toilet pin. T. Porter . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . ... . 10,919 
Watches and clocks, Waterbury Watch Company. 10,9'lO. 

10,9�1, 10.922 
Wblskies, pure rye and bourbon. H. Webster & Co. 10,023 

A printed copy of tbe speciflcation and dmwing of 
any patent in the foregoing list, also or any patent 
issued since 1866, will be furnished fl'om th1s Office for 25 
cents. In ordering please state the number and date 
of the patent de::sired. and remit t.o )1 unn & Co., 261 
Broadway, New York. We also fUrnish copies of patents 
granted pl'ior to 1866 ; but at increased cost, as the 
speCifications, not being printed. must he copied by 
band. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore· 
going list. at a cost of $40 eacb. For full instructions 
address Munn & Co .• 261 Broadway, New York. Other 
foreign patents may also be obtained. 

I u s i d e  ]'a�e. each I n sert.ion .. - - '-fi centM a l i u e .  
Hneh: l'naf�� e a c h  i n � e l· t i o l l  .. - .. 5 1 . f) 0  n l i u e .  

(About eight words to a line.) 
Engravings may head ad,!er tisements at the same rate 

Per line, by mea!fUrement. as the letter '{YI'ess. Adver
tisements must be received at publication Qtfice as early 
as Thunday morning to appear in next issue. 

� 
..... !·FI R E  -AN D- VE R M I N·! ..... 

P R O O F  
Sample and Circular Free by mail. 

U. S. MINERAL WOOL CO., 22 Courtlandt St., No Y. 
Gold and silver ores; roasting and amalgamating. bined, B. D. Stevens . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  202 .871 TUIl for harness. shaft, P. McFaddin .. . . . . . . . . . ..... 293.052 ....... -r ........ -r ....... �"T "'W"':"W � .:::::! 

E. O. & C. Francke . . . . . . . . . . . . . . . .. . . . . ... . . . . . .  293,157 Refrigerating disb cover, A. C. Pecor .. . . . . . . . .. . . .  293.074 Type witlng machine. II. B. Richardson .... . . .... . 292,854 IL..I ..L.,. ..&. "  � --='- o::::::. .A..L 
GraIn bInder. Guyer & King . .. .... . . .. .. . . . . . . . . . . . .  202.907 Refrigerating machine, C. B. Lee .. ... . ... . ... . . .. .  292.925 Vehicle running gear. W. A. Dawson . .. . .. . . .. . . . . .  202.900 Q) �glv£�le�

I
:;?Jlt��i�l;-n

b
d
aIge ���� Sc:ft'�,!s:� 

Grain drier, W. H. Applegate . . . . . . . . . . .... . . .. . . . . . 2\'3 .133 Refrigerator. J. Linsley. . .. . . . . . . . . . . . . . . . . .  202.026 Vehicle seat. A. M. Plimpton . . . .. . . .. . . . . .. . . . . . . .. 292,945 � Huller in the world. � Grain drill,A. N. Norris . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . 293.062 Regis
l
ter. se� automatic re�ister. Bottle register. Vehicle, two wheeled. Ii'. Coleman . . . . . . . . . . .. . . . . . .  292,896 � H��i���i:l 

S!��u��fig�sB��f�����1f ��l�,
n�� � Grain scourer, C. M. Gilbert. . . . . . . ... . . . . . . . . . . . 298.159 Regu ator. ee Draft regu ator. Vehicle, two wheeled, Heet> & Schonert .... ... .. . .. 292.913 

band for immediate delivery. Grindstone truing machine, F. TrIer . . . .. . . . . . .. . . .  293.203 Ring. See Ear ring. Finger rin". Vchicle. two wbeeled. Sargent & Farrell . . . . ... ..... 293.0\14 � r Hair spring studs. gage for. J. P. Wathler .. . . . . . . .  293.127 Roasting fumace, Foss & Gray . . . . . . . .. . . . . . .. ; .. ... 293.002 VelOCipede, Hadley & Overman ... .. . . . . . . . . . . . . . . 29'!.908 � 10 Barclay St.,  N. Y.· City. 
Handle. See Saw bandle. i ROIl�ng m�ll, P. M. H�as . . . ... . . . .. . . . . . . . . . . . . . ... .. 29!.165 Vise. bench . J. Tbomson . . ... . . .. . .. . . . .... .... . . .  292 .8H 
Harness Joop, E. R. Nortbcutt . . . . . . .. . ... . . . . . . . . .  292,844 1 Rollmg mlli. D. fl. Ol!ver . . . .. . . . . . . . . . . . .. . . . . . .. . . . . 292,943 Watcb, C. D. L�ger . . . . . . . . . . . . . . . ... . . . . . . . .. . . . .. 293.042 
Harrow. Ill . V . Caldwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  29,.985 Rolling mill reversing mechanism, 1'. A. Weston. 292.968 Watcb balance, compensation, G. E. Hart .. . . . . . . . 293,169 
Harrow tooth. F. C. Merrill . . .. . . .. . . . . . . . . . . . .. .. . . . 292.836 Rotary steam engine, L. D'Andree . . . . .. . ... . . . . . .  292,898 Watcb dial. G. E. Hart . . .. . . . . . . .. . . . . . . . . . . . . . . ... . 293,170 
Harrow. wheel. A. Scheaffer . . .... .. . . . .... . . . . . . . . . . 292.955 I Rubber waste. treating flbrous. A. O. Bourn . . . .  . 202.891 Watch main spring barrel, D. A. A. Buck .. . . . . . . .  293,142 
Harvester, C. S.  -Stickle . . . . . . . ... . . .. . . . . . .. . . . . . . . . 293.202 Sash cord fastener, W. A. Sinsel . . . .. . . . .. . . .  . .  . . .  293.100 Watch movement. D. A. A. Buck . . .. . . . . .. . . . . . .. . 293.143 
Hat case. J. Luker . ... . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 293.183 Sash, window. W. A. Sinsel. . . . . . . .. . . . . . . . . . . . . . . . .  293,099 Watch movement box. E. A. Locke . . .. . . . . . . . . . . . . .  293,Ot6 
Hat pouncing machine, F. F. Campbell . . . . . . . . . . . .  292.892 Saw. G. W. Wills . . . . ... . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  293.130 Watcb plate, G .  E. Hart .. . . . . . . .... . . . . . . . ... . . ... . 298.018 
Hat sizing apparatus, N. Harper . . . . .... . . . . . . . .. . . . .  293,015 Saw handle. R. E. Poindexter . . . . . . . . . . . .. . . . . . . . ... 292.946 Watch. stem windIng, G. E. Hart . . . . . . . . . . . . ... . .. .  293.168 
Hay rakel horse, J. M . Clark . . . . . . .. . . . . .. . .. . . . . . . . .  2921988 Saw bandle, C. Richardson . . ... . . . . . . ... . . . . . . . . . . . .  292,951 Watch winding mechanism, R, F. Mitchell . . ... . . .  292,838 
Hay stacker. J. H. Johnson . . . .. . .. . . . ... . . . . . . . . . . .  293.031 Saw mill dog. J . J. McGillis . . . . . . . . . . . . . . . . . . . . . . . 293.i86 Water closet, J. Kelly . . . .. . . . . . . . . . ....... . .  , . . .. .. . 29�.918 
Heel burnishing macbine. H. Bond . . . .. . . . . . . . . . . .  292,787 Saw tooth, E. Harris . . . . . . . .. . .. .. ... . . . . ..... .. . .. . . .  292.809 Water closet cistern. J. flemarest . . . . . . . . . . ..... . .. 292,901 
Hobby borse. M .  Bohllg . . . . .. . . . . . . .. . . .. . . . . . . . . . . . 293,139 Sawing macblne. band, A . L. Gray .. . .. . . . . . . . . . . . .. 293,163 Weights and measures. manufacture and propor-
HOisting machine , W. L. Beatty et at. . . ... . . . . . . . .  292,781 Sawing machIne. Circular, G. J. Kautz . . . . . . . . .. . . . .  293,037 tioning of. C. A. L. Totten . . . . . . . . . .. . .... . . . . . . 293,117 
HOlder. See Map holder. Tool holder. Scaffolding bracket, M. N. Knigbt . . . ... . . . . . . . . . . . . .  �93,040 Wheel. See Car wheel Iron wheel. 
Hook. See Screw hook. Trace book. Scarf retainer. J. Sandilands .. . . . . . . . . ... . . . . . . . . . .  293.033 Wheel locklng deVice. W. L. McDougall . . . .. , . . . . .  293.051 
Hoop pole splitting machine, J .  Wlnterbotham . . .  292.973 Scissors. ripping attacbment for, F. S. Locker- Wbeel barrow, foldlng. L. H. Goodwin . . . . . .. .. . .. 293,001 
Hopper, feed. J. T. Walter . . .. . . . . . . .. . . . . . . . . . . . . .  293.126 man . . .. .. . . . . . . . . . . . . . " . . . .. .. .... . . . . . . .. . . . . . . . 293.182 Whip socket. F. A. Bradley . . . . . .... . . . ..... . . . . . . . .  29',.977 
Horse detacber. W. M. Walker . . . . . . . . . . . . . . . . . . . . .  293.125 Screw c lamp, F. A .  �loore . . . . . . . . . . . . . . . . . . . ..... . . . 298.058 Window screen. G. L. Reynolds . . .. . . .. . . . . . .. . . . . .. 292,()8') 
Horse power. A. Robinson .. . . . . . . . . . . .. . . . . . . . . . . . .  293.037 Screw hook or ring. C. F. Pope . . . . . . . . . . . . .. . . . . . . .  293,079 Window, ventilated sbow, S. E. Hynd·man . . . . ..... 293.028 
Hot air or gas engine. H. S. Maxim .' . . ; . . . . . . . . . . . . .  293.185 Screwing machine, metal, A. Johnston .. . . . . . . . . . . .  293,1�6 Wire cutter and shaper, B. E. Ball . . . . . . . . . . • . • . . . .  293.134 
House c l eaning implement. L. :b'. Johnston .. . . . . . .  298,034 Seeding machine cup, R. S. Carr ... . . . . . . . . . . . . . . . . . .  292,893 Wire, machine for coloring covered, W. H. Saw .. 
Huller, c l eaner. and separator , \V . W. Jackson . . .. 292,029 Seeding machineB, spring hoe fol', R. B. Sheldon. 292,868 yer . . . . . . .. . . . . . . . . . . . . _ . . . . . . . . . . . . . .. . .. ... . . . . .. . .  293.095 
Hydro transmitter, reciprocatina, \Y. Baxter . . . . . .  292.779 Separator. See Cockle separator. Wire, making, Hall & Watson . . . . . . . .. . . . . .. ... . . .  298,011 
Hypotenuse calculator and indicator, D. ·Patten .. 293,069 Sewing machine binding attachment. R. HUgner . .  · 293,022 Wire rods, apparatus for making, F. H. Daniels ... 292,794 
IndicatiuJZ: lock, E. C. N1chols . . . . . . . .. . . .. . . . . . . . . .  292,989 Sewivg machine frame, S. C. Tatum. Jr . . . . .. . . . .  293,109 Wire springs, machine for forming conical, G. W. 
Indicator. See Speed indicator. Sewing machine motor, J. H. Crandell . . . . . . . . .. . . .  293,149 Fishering . .  ; . . . . . . . . . . . . . . .  ' . .-. . . . . . . . . . . . . .  � . . . . . .  292,799 
Ink or color fountain, stencil. L. R. Rockwood . . .  292,856 Sewing- machine rufHer, J. Heberling . . . . . . . . . . . . . . .  292,813 Wool washing, scouring, and burring machine. -J. 
Invalid lift. G; J. Goodhue, J r . . . . . . . .... . . . . . . . . . . .  292,801 Sewing machine rufHing attachment. J .  S. E. Sinclair . . . . . . . . .. . .... ... .... . . . . . . . . . . . . . . .. . 292,869 
Iron wheel. L. H. Goodwin . .. . . . . . . . . . . . . .. . . . . . . . . .  293.006 Sackett . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 293,090. 293,091 . Wrench. See Pipe wrench. Ratcbet wrench. 
Ironing board . R. \V. Ferguson . . . . . . .. . .. .. . .. . . . .. 292,904 Sewing machIne ruffling attachment, C. C. See- Yoke, neck, C. D. Zellner . . . . . . . . . • . . . . . . . . . . . . . . • . . .  292,886 
Ironing macblne. C. O. Wbite . . . . . . . . . . . . . .. . 292.'l93 bold . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . .. . . . . . . .  292.867 
Ironing machine roller. H. E. Smith . . . . . . . . . . . . . .. 292,g58 Sewing machine tension device, J. rrhomson . . . . . .  292,964 
Jack. See Boot and shoe lasting j ack. Sewing machine tuC'k marker, J. S. Sackett . .. . . . . .  293.092 
Journals. alarm signal for bot. Cornelius & Tur- Shaft coupling. J. Braun . . . . . . .. . . .. . . . ... . . . . .. . .. 292,978 

ner . . . .. .. .. . .. . . .. . . . . . . .. . . . . . . . . . . . . . . . .. . . " . . .  292,�92 Shaft banger. J. Walker . . . . . . . . . . . . . . . . . . . . . . . . . . .  29'<.879 
Knife. -See Planer kn!fe. Pocket knife. Shafting box and oil reservoir. combined. C. B .  
Ladder. adjustable step. E .  Markwick . . . . . .. . . .. . .. 292.032 Moulton . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  292.841 
Lamp, electrIc. Piette & Krizik . . ... . . . . . .. . . . . . .. . . .  293,076 Shafting coupling. P. Brotherhood . . . . . . .. . .. . . . . . .  293.148 
Lamp. voltaic arc, O. A. Moses ... . . . . ... . . . . .. . . . . .  292.840 Sheet folding and delivery apparatus. S. D.  
I.ast. A' .  W.Cox . . . . . . . . . . . . . . . . . . . . . .. . . . ... . . . . .. . . . 292,792 'rucker . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. .. . .. . . ... . 293,122 
Lathe, pulley. G. T. Reiss . . . .... . . . . . .. .. . . . . . . . . . . . . 292.918 Shoe, F. Packard .. . . . . .. . . . ... . . . . . . ... .. . . . . . . . . .... 293,084 
Leg. artlflclal • •  J. Furrer . . . .. . . . . . . .. . . . . . . . . . . . . . . .  292.800 Sbow box and tray, E. Todd . . . . . . . . .. . .. . . . . . . .. . . . . 292.875 
Leggin. J. H. Howartb, Jr . . . ... . . . . . . . . . . . .. . . . . . . . . .  292.819 Silk cleanlnll macbine. J. N .  Leonard . . . . . ... . . ... . 292,830 
r.ife pr.oteotor for railway ralls, E. J. Ho1l'man . . .  293,024 S leigh. W. H. Winne . .. . . . .. . . . . .. . . . . . . . . . . . .... . . .  292.972 
Llftlnll: or hoisting machIne, '1'. Tbomas . . .. . . . . ... 293.114 Sleigh. bob, H. Detamble . . .  . . . . . . . . . . . .  . . . . . . . . .  293,152 
Lock. See Indicating lock. Skate. roller. E. C. PbiJllps.. . . . . . . . . . .. . .. . . .  .. . . .  29'�.850 
Lubricating device for wbeels. G. Peacock ... . . . .. . 293.070 Skate. roBer, J. V. Rowlett .. ... . . .. . ... . . . . . .. .. . . . .  292.862 
Lubricator. See Pulley lubricator. Soap. C. F. Broadbent . . . . . . . . . . . . . . . . . . . . . . . . . .... . 292,890 

DESIGNS. 
Buckle; M. N. Judd .. . . . . . . . . . . . . . . .. . .. . . . . .. . . . .... 14.606 
Carpet, �1 . R. Loudon .... .... . . .. . . . . . . . .. . . . . ... . . . . .  14.610 
Carpet, W. McCallum . . . . . . . . . . . . . . .. . . . . . . . .... 14.611 .  14,612 
Carpet, F. F. Ricker . . . . . . . . . .. . , . . . . . . . . . . .  14.823 to 14,629 
Carpet, O. Rigbter . . . . . .. . . . . . .. . . . . . . . .. .. .. . 14.600 to 14.634 
Carpet, 1<'. E. Smith ... . . . . . . . ..... . . . . . . . . .. . ... . 14.636, 14.637 
Cloak, girl's. C. Sblels . . . . . .. . . . . . . . . . . . . .  . . . . ... . .  . .  14.685 
Coat. chlld·s. C. O'Hara ... ... . . . . . . ... . . . . . . . . . . . . ... . .  14,618 
Costume, lady's, J. Q. Reed . . . . . . . . ... . . . . . . .. .. . . . . .  14.622 
Dish. C. F. Lauber . . ... . . . . . . . . . . . . . .... . . .. . . . ... . . . . .  14.609 
Dish, covered. J. Heap ... .. . . . . . . . .. ... .... . . .. . . . . . . . 14.604 
Floral ornaments, foundation frame for, R. F. 

Reed . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,620 
Lambrequln. J. Q. Reed .. ..... , . . . . . . . . . . . . . . . . . . . . . . .  14.621 
OIi clotb. C. T. & V. E. Me;,er . . . .  · . . . .. . . . . .. .  14,613 to /4.616 

ROOFING 
For bulldlnlls of every description. Dnrable. light. easily applIed, and InexpensIve. Send for sample. N. Y. COA L TAR CHEMICAL Co., 10Warren St . • New York. 
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FEBRUARY 23, 1 884.) 
BARNES '  

Pa t e n t  F o ot and  Steam Power MachInery. Complete outIIts for Actual Works h o p  B u s i n e s s .  Lathes 10r Wood or Metal. Circular Saws, Scroo) Saws,Formers, Mortisers. Tenoners, 
etc. , etc. Machines on trial !f desired. Descriptive Cata
l�ue andPrice List Free. W . F .  & .J O H N  llA lt lli ":IS, 

o. 1 999 1Unin 1St., ItockIO '
_
·'
...:
I,

...:
I
_

I
_

I
_
. _____ _ 

THE DISTRIBU TION OF FL AMES IN 
Gas Furnace •. -An important paper by A De Boischev
alier. describing a new and ell'ect.ive metbod of distrib
uting flames in gas furnaces, particularly adapted to 
cases where tbe air alone takes up the beat Into special 
chambers, regenerators, or recuperators. whUe the gas 
comes In direct. lllustrated with 14 tlgures shOWiilf the 
fa1re�¥�eS�;��:li�(nedn�iFfur���e;.hecg�g!t����� �CI��� 
T I F l e  A'lERICAN SUPPLEMF:NT, No. 3!W. Price 10 
cents. To be had at tbis office and from �II newsdealers. 

B O AT E N C I N E S 
For small steam launches. Send for circular, prices, etc. 
OHAS. P. WILLARD & CO . . 282 Michigan St., Chicago 

THE FIRST TFLEPHON E . -BY PROF. 
Silvanus P. '.rhompson. An interesting paper. d�sorl�-. �\i3 �i��tii{:J'�;i�I���1 t;�:���g:tIIJ�d�sllr. Pfl\��fr�t�J with 7 figures. Contained in SCIENTIFIC AMEltlCAN SUPPLF.MENT, NO. 39; ••  Price 10 cents. '1'0 bc bad at tbls office and from all newsdealers. 

Rider's New and Improved . 
COMPRESSION 

Hot  Air Pnmpin[ En[ine 
New Ilnd Improved Designs. 

I N T E R C H A N O E A B L E  P L A N  
l\IANUFACTURED BY 

IJELAMAT£ R I R O lt  WOR,KS,  
C .  H .  DELAMATER & Co., Proprietors, 

No. 16 C O RTLA N D T  ST., N E W  Y O RK, N. Y. 
And 40 Dearborn Street, Ch icago, I I I .  

EADS' SHIP RAIL WAY FOR THE 
American Isthmus,-Desoriptlon of tbe essential features of Capt. Eads' proposed ship railway, 10r tbe world I s commerce, over the CordUleras of the American Isthmus. CaEt. Eads' former great engineering enter-
����';,�Ia;.rf��t:::!b��t{b": ����tgs�Jb�f.�����I�:y�· le�� :�� C���1��eT����k·()f��fe�t:�J���st�;gtig:6e���� 
Il lustrated with two full-page �ngravlngs showing section of basin constituting the real terminus of tbe railway ; the bastn railway with ship on cradle ; cross section of sbip on oradle in deep water, and details of constructioD. Contained in Scn:NTIFIC AM I1.:H.ICAN SopPI>">! ENT, No. 401i. Price 10 cents. To be had at this omce and from all newsdealers. 

WA N T ED-By an AmerJcan, Ph.D. of Zurich, chemIst to a leading s1lk dyeing establishment in Switzerland, of several ,Years experience, both in analytical and organic chemlstry-a position as chemist. ana]ytical or manufacturing, in America. English, German, and Frenoh spoken. '.rhe best of references given. Address Du. E. KELLER,Seidengasse 14,Zurich, S-witzerland. 

ENGINEERING E X P E R I E N C E  I N 
Nortbwestern Wlsconsln:-A paper I>y F. W. D. Hol-
:���,�d:�C;:;\���� ���';�;i�c��� o;o�hd� ���d:th�!:te:� Wisconsin. with a reference to certain practical pOints not generally mentioned. Contained in SCIENTIFIO AM.auoAN SUPPLF.MENT, No. 3911. Price 10 cents. '1'0 be bad at thIs office and from all newsdealers. 

$ 1 0  to 81, 000 buys county rights to manufacture and sell valuable invention required in every house, etc. Indorsed by highest autbority. No competition. Pro-
����l'Klt'liER��g�t�rll�U��;t��,dJ:,a,:-: rsl'::3; N� t 
PROGRESS OF 'rHE NICKEL META L

�yr�Ck�YI:�I��� ;t,.Bt!a��·m;!;��.,'}:Jf�v;�k�J;�e ;;;'�'n within a few years past. Use If nickel for colm. Nickel plating. Distribution of nickel ore in the United States. Wrought nickel and its applications. Production of sbeet nicke! . Nickeled Iron in sbeets and its application. 
g�nJ�tnii��� �OC�:;���F�O Ab��!�C:t1h���Kt��l\���Tir�� all newsdealers. 

DONSOMPYIO,N·. J have aposltlve remedy tor the above disease; bylt& uso 
thousands oC cas�1 or the worst kind and ot }On

li:
tandlng 

�::te I
b
:,�l\����d.T�o

d
;o

d
�t�

t
r:lj�mJ ta:t�:�lthe�i�t. UABLE TREATISE on this dise&88, to a�J:uft'erer. Give h. pre .. 41 1'. 0. add ...... DR. T. A. sLoouit;ISll' •• d lit., N. Y. 

RUPTURE 
�ur15�.j��.o��'k�.r���O��[h��e I�Jl�.����..1n:!� Wew York. His book. with Pbotographlc likenesses of bad oases. before and after cure. mailed for 100. 

266th ED IT ION .  

KN(JW 
A Great Medical . Work on Manhood, 
Exhausted Vitality. Nervous and Pbyslcal Debility, Premature Decline in man, Errors of youth. and the untold miseries resulting from indiscretions or excesses. A book for every man, young. middle4a.ged, and old. It contains 125 prescriptions for all acute and chronic diseases, each one of which Is invaluable. 'S0 10nnd by the autbor,whose 
�!Jfi�i�g�YltO�l!ti:��i:i��;� a�������bg;:ri�inb�!��� tiful French musHn, embossed covers, fun gilt, guaranteed to be a finer work in every 8ense-mechanfcal, literary, and professional-than any other work sold in this country for $2.50, or tbe money will be refunded in every 
�?��s'i'i:iPI:'1��n'i�y Jinr:l ��w�aa'cjV8s����i .R!���':d the autbor by tbe National Medical A ssociation, to the officers 01 which he refers. 
all�� ����I�!� �g:��1i�l ti� �fnJfe���r:f�� IJ<m Lancet. There is nO member of society to whom tbis book will not be usaf'll, whether youth, parent,guardian, instruct. or, or clerr yman.-At"(101ta'Ut. AddreOi the Peabody Medical Institute, Or Dr. W. H. Parker, !40. 4 Bu]flnch Street. Boston, Mass., who may be consnlted on al1 diseases requirinf sk111 and e�rI_ 
��li1'edC���n�'lJ\r<},�b:tln�reg�s�t�"slcI� H ElL �ve 
spee.ialty. Such treated successfully THYSELF without .m Instance of failure. . . . 

icitnfifi c �mtri tan. 
SEE DS �OQr-'S 

A I, ] ,  P I,ANTS. ' 
ALL Tested for Vitality, and In Gardens for Purity and Value. Send for C A 'J'A ] ,OC;IJE A N D  PRICE 

1.] ";'1' of Vegetable, Flower. and Fie ld  Seeds of all Tested Varieties, �'lt"E. 
Mall Orders promptly IIl1ed, making a Seed �tore at home. Reduced Prices 1;0 Clubs. 

H I R A M  S i B L E Y  & C O.-, Rochester,  N. Y., C h i cago, I I I .  

ROCK BREAKERS AND ORE CRUSHERS. 
ta���t�:i�;!�tro�nd�:�ftg!rct �� t���r��!��n��i�s�o�e� ��t��: �\��:. ���e ��rh���h��Sg��g: er w1th N t:w .-'. ND V A)� liABLE I1tIPltOVI�J\1E!\TS, for which Letters Patent were granted May 11th and J uly :!Oth, lll8(). to :11 1'. S. J,. Marsden A ll Crushers supplied by us are constructed under the superintendence of Mr. Marsden, who, for the past fifteen year8-, has been connected with 
the manufactnre of B lake Crushers in this country and En�land. 

FA R R .: I ,  l'O IJ N D R  Y A N D  M A C H I N };  C I I  . . ,tl nnllf  .... , A n son i a ,  COllll .  

CO P E LA N U  & llA C C l N ,  A lrent�,  N e w  YOI'I, . . 

ST T H 0 U 8 H T A strong. 2 blade Knife, with . • wrought steel screw driver. 
mechaniC every day he 
file��r;:�;�eil.�� 

ONLY 
$8. 

Harmonicas, Organ ians, Music Boxes, &c . •  
goods in the rdarket a t 25 per cent. 
lower pricesth'an for inferior goods in your own 
town. One price to aU, Do not buy a V 101m 

C. W. STORY, ;JG Central 8t., BostQn, 

OUR NE-W
AMERICAN LEVER WATCH ! 
tto�!

e
A mN�; o�alo;:cn� .ex��r���nk;; h':V:;�tl:� \V21�f�il t��it�e;� Ce l,ebt'&t6d Anchor Lever Movement, Expansion llalallce, Fully Jeweled. '1 hey are made of the best Jnnterial, and In the very best manner so as to 1n8ur� gnod time-keeping qualities. i'he Cases are m ade ot our Celebrated mottl l known as AlulUlnum Gold. This met'al hAS n. suftlclen t amount at 

lold 1n the composition to give the watch a geUUln8 gold Rppearance. lDdeed it cau no t be told trom a gen u i n e  Gold Walch except by the best ludgbS. They are finely engraved or engine turned and are massive and Btl'ong a n d  very handsome making I t J  u s t  the watch for Ral1road men. MeChanics, and all l aborIng men who require a good strong ,vntch ILnd an nccurnt-o t imekeeper . For trading al ld speculative purposes, It Is  superiul' to any watch ever before offered. They can be sold readily for $1 5  an d $20 each, and traded 8 0  as to double those amounts. Farmers 8S well a:�lg;� �:R�ni�y���g�����e?o;:�:��;
o
g�g:�

n t
W:8:�dt�h! watCh free b y  registered m aU, on receipt of 58.00. Or 

we wl11 send i t C. O. D. on recelpt ot $ 1 . 00 on aCl'ount ; 
the balance (';an be paid at the express office . We a180 ��:�u��{ :�:f\11l�n

m
b�!�m���dJ

h
c
a
��:s�

t
�! ·�a�e

e
l��!!: 

dreds ofteetlmonla.ls but havt'l room tor onJy a few. 
WORLD MAN'F'G Co. Menlo Park. Cal. Jan. 8, 1284. 

Gents :-The $8 . 00 Aluminum Gold Watch gives perfect 
BatisfacLion. I eu close $30.00 for 9 more watchos balance to 

be C. O. D. Send at once. Re,spoctCully Benry Bra,lthwait. 

WORLD lfAN'F'G Co. Gunnison, Col. Jan . lB, 18S4. 
Slrs:-Some months RgO J pure:hascd one of your *8 . 00 New 
American Lever W,ttches and I sold It for $26.00. Pleaso send 

me u,nother. Enclosed find cash . Youn, B. J. Green • . 

W B WHITE Woodburn, Ky .• J u ly 23. 1883. Wrltes :-'I'he two 
Ne� Arnot'lcan Lever watches purchased f rom you received all 

right. Snld at oneelor .'6 each
, I S E N D ,A LL O R D E RS TO 

World Mail.!'gCo\ �2� N&ssau·���ee�J �ew York 
It is seldom that we meet with an a·rlicle that so full/!! cOf'responds with its advertised good qualities (�s does the New A merican Lever 

Watch. It has the advantage of being made oj' that precious metal 
Aluminum Gold; its works are of the best make, and tlte general style 
of tlte case rank it 1.oifh the beRt Watches made anywhere. We recom 
mend it to o ur readers as a Watclt that will give enUre satisfaction. 

$5 to $90 per day at home. �.mples worth $5 free. 
r.; Address STIXSO,," & Co., Portland,Malne. 

ON WHALEi:3, PAST AND PRESENT and their probable origin.-A lecture contamed by Prot. Fiower, LL.D. F.il.S. General characteristics of the Cetacea. The two distinct types of wbales. How tbe Cetacea are dlstlngulsbed fnm otber mammals. Rudi-
::'neJ'!:�I\�rg��nct¥o':,�illg�t1�Y,"a?:b���. 0"8:��g�� si��t have taken place In tbe limbs of whales. WIiat pal",onology teaches about the Cetacea. 'l'he probable origin of the Cetaceans. Contained In SCIENTIFIC AM.RICA" SUPPLEM ICNT No. 399. Price JO cents. To be had at this office and from al\ newsde"l"rs. 

Small llTetal Tubiull to Or,ler. Send for cIronlar. Joseph U. Gerow. 44 State Street, Brooklyn, N. Y. 

LOC US'fS AS FOOD FOR MAN. - A  PA-

Eer by David A. J,yle, U. S. A. Showing how extensive-
la�fo��o��Dl!�� b��rit!rna;A arne��:;�'J�I��� �����f� SUPPLEMENT, No. 3!17.  Price JO cent •. To be bad at tbis office and from all newsdealers. . 

,� 
8/ L L INGS &. SPENCER CO.  

HA R !  FO R D  C ON N .  

LEATHER DYEING-COLORS AND 
shades applicable to. A valuable technical paper by Eu:>;. N. Beller. Properties of Ilght. The primary colore. 
�oa�u�e;;ti6o;°cJl S8:8�d'!:� b�g������u� ;��u��bsi�i;e�� Anufne dyes not suItable for leather. Contained in SCI· ENTIFIC AMERICAN SUPPL>CMENT, N ). 40". Price 10 cents. To be had at this office and from al\ newsdealers. 

pH8a�?og,A.rrH:o'r�Rb�I�:nE��ft�:,?!IthHat£l,� bet and illustrations for beginners sent on application. Address Phonographir. Instit-ute, CInCinnati, Ohio. 

B L.A.S�". 

IRON REVOLVERS ,  PERFECTLY BALANCED, 
Has Fewer Parts than any other Blower, 

P. H .  & F. M .  R O OTS, Manufacturers, 
CO N N E R S V I L L E ,  I N D. ' 

S. S. TOWNSEND. Gen. Agt., 22 Cortland St., 9 Dey St., 
COOKE & CO . ,  Selling Agts . ,  22 Cortland Street, 
JAS. BEGGS & C O . ,  Selling Agts, 9 Dey Street, 

NE-VV y<> �:u:.. 
SEND FOR PRICED CATALOGUE. 

BRICK W ORK. -A PAPER BY J. WOOD

�
e
l';t�s���s�r.� �gle�;s�O:ttt,;'�� gi :��c��lg�'g�I���o�t Historical notes on the use of bricks. Bricks made on tbe site of the building. Tbe superiority of bricks over every other material for constructing purposes. How briCkS shou ld be laid. What Is meant by perfect bonding. Importance of the H closer." How brickbats should be utilized .  Contained in Scn:NTu' IC AMI(IUCAN SuP· PLEMIi:l\"T, No. 39'7. Price 10 celJts. �ro be had at this Office and from all newsdealers. 

CEMENT. ITS MANUFAUTTRE IN 

�J
s��nct?f��thr�'o1' wta�arsprk����;pr�veC��l l�:rc�O�: 

.. Rosendale " cement. ':rhe quaries. Character of the 
k7�s . an���e c���:�s� e��r����D:' !�iiX�i�i�lih j�� pa"e engraving illustrative of quarries works. and apparatus. Contained in SCIF.l\"'l' I Ji'IC AMJW]CA N SUPPLK.mNT. No. 401i. Price JO cents. 1'0 be had at this office and from all newsdealers. -------------------------- --------

METERS F O R  PO WER AND ELEC'l'Rl -
clty.-A lecture by C. Vernon Boys. giving in n simple 
��: ::rtig�:,i?o� �hl�:�::r:�:tl�fe��etet�r�e a��a�� uri?ment of watp.r by meters. Apparatus for mensur4 ing electricity. 'l'be integrator lind its principle. How work 1s measured. Meters for electricity. The measurement of power transmitted by belting. 1Ilustrated with tI figures. Contained in SCIENTIFIC AMERICAN SUPPT>E,\( ENT, No. 404. Price 10 cents. To be bad at this office and from all newsdealers. 

MILITARY BALLOONING.-ABSTRACT 

��:tJ':s"e�:i;,�;:�tf�' �a�i�� P�a'lI';nnrO�!�f,e 
o�:e�� warfare. Contained in the SCIENTIFIC AM I<:I t lCAN SupPLKl\lENT, No. 3!J7.  Price 10 cents. To be bad at this office and from al l newsdealers. . 

VINEGAR MAKING. -F ULL DESCRIP-tion of the rI engstenberg system of generating vinegar, 
�::::fg,°:;'p���hereWftts ��nhg���am��i,Sat�;�r otn�� · apparatus. Contained in SCIENTIFIC Al\IERICAN S I l PP"E'I>�NT, No. 396. Price 10 cents. To be had at this office and from all newsdealers. 

ALLE _- E: � CAST INGS FP.�M SPWAL (RN S 
� ' -==--ABL AN D  FI N E  GRAY mON A LSO ST E E L  

DEVLIN Y. C:'-f F I N E TINNING JAPA -- pl\1r . ','J 
AS QI U,( F lfIi !!>H !NG . NNIN G � 

> TiWM LEHIGH AVE [" AMERICAN ,r PHllA ,�_:, 
THE CENTRAL P A CIFlC R. R. FERRY. 
-Description of the ferry boat recent ly constructed by the Central I 'neifie Railroad Co., for service on Pablo Bay, wJth a genera] view of the ferry slip, and tlve tlg· 
��·(i,se��lor�ng����,���i�aIl�n��ii��t�O�qcgpt�����;T,C*�: 
3911. P.rice JO cents. To be bad at this office and from aU newsdealers. 

PA T E N T S .  
M ESSRS. MUNN &0 CO . .  in connection with the pub

licat ion of the �CIENTTFJC AM I�R1CAN, cont inue t.o eX4 
"mine Improvements, and to act as Solicitors of Palents 
for Inventors. 

In this line of busines� they ' ),a ve had thirty-eight 

years' experience, and now bave "nequaled facilities for 
tbe preparation of Patent Drawings, Specificat.ions, and 
the prosecntion of Applications for Patents in the 
United States, Canada, and );'OI'eign Countries. Messrs. 
Millin & Co. also attend to the preparation of Caveats, 

J<'OR S "  I>E, CIRe ll l , A R  SAW � I  I Ll ,. All tbe Machinery, Irons, Saws, Rollers, three Sectfons of �'if!���A'h s:Jft�:;'8�r�:in i��:f�d��3��oiJreN�:�!:t Wheel 20 feet in diameter, wltb 7 foot Buckets, Internal Gear. Will sell the above at low price, loaded On cars. A. M. PERKINS. West Winsted, Conn. 

Copyrights for Books . Lahels, Reisgl les, Assignments, 
ROUND SHOULDERS, OR ANTERO-POS and Reports on Infringement s of Patents. All business t.erior Curvature of the Splne .-By Vhas. F. Stlllman, .M. intrusted to tbem ie. done with spec ial care and prompt-
�ca��ratt�rf�1��rll���:�e SabnOa��������r� ��les�rllg�; ncss, on very reasonable terms. 

PER-FEel' 
:��' �h'�i��f ����itYlrl���:�t�� �rt�e� �"g:::.���a'l:lg�� l\. pamphlet sent free . of charge, 011 application, con· 
�J,3.d ���iIo;�!���� TA;����8-�t t�f:gJi��f:��l':ri6� mining ful l information sbout Paten ts and how to pro4 
all newsdealers. cure them ; directionA c011cerning I�abels: CopyrightE, 

NEWSPAPER FILE Desiglls. Palents, Appeals, Reissnes', Infrill,!?;ements, As· , . '  FO R SALE Half interest i n  a small machine .ignments, Rejected Cases, Hints o n  the Sale of Pa-. , • shop doing good business. Address tentFi, eLC. Tbe Kocb Patent File, for'preserving newspapers. WM. DUNMEYER; Union City. Erie County, Pa, 
::'n".f�J�s,:e���J:���\;;�rl��.��e�h�e%"O���f�A�� 

We al80 send. free q.r charue. a Synopsis of Foreign 
ERICAN and S(JIENTIFICAMERICAN SUPPLEMENT can be RAISING AND MOVING MASONRY Patent Laws, showing the cost and method of securing 
OsuPcPeueodf 1tohrlsth:;}pOewr .PrJHceeOa1vy'1'bPlloarbYdID.aldUe,.0.,r $ln1's2c5rJ

aptttiobne Buildings.-DescrJptlon of some of tbe more approved patents in all the principal counLries of thC'World. ffie � methods of lifting mosslve ,tructures and movIng tbem 
e"vSeCIEry oNnTIFe whICo wiAMsheEsRtoICpArNes'e"rvlentlOel�peNre. cessary for to anotber location, with ful l  page of engravings Illus- D UNN &: C O . ,  Solicitors of Patents, fiE � tratlng several large buildings that have been raised and Address moved to some distance witbout accident. Contained I 261 Broadway, New York. MUn & CO., tp"lc�olJ'�e��O T�M

b':,�O�N a�tg�L��:T8nl��0� BRANCH OFFICE.-Comer of F and 7th S� Pnblishers SoIENTD'IO AMlCRIQAN, newsdealers. Washingt.on, D. C. 
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Insi de l'n ae, eneh i n se l't i o n  - - - 7f) cents n l i n e  • . 
Bacl, IJnue, each i u s e l·tion - _ - $1.00 n l i n e .  

(About eight words to a line.) ! 
Flngmvings may Itead advertisements at tlte same mte I 

per line, by mea$Urement, as tlte letter press. Adver· 
tis!1nents mUfit be received at publicaticm Office as early . 
as 'l'hursday morning to appear in next issue. 

F. Brown's  Patent 
FRICTION 
CLUTCH. 

A S HE ';;'.' U S  I t U  I.'.E I' A C lU NG, 
A S H ES'I'll "; \VI C U. l'AC IUN (;, 

A S H ES'I'O ";  I<'I,A'l' P A C IU N G, 
A lS l mS 'I' U ";  SH EA 'I' I I  r N G S, 

A S I I ES'I' U S  G." SRE'I'S, 
A S H ES,], U S  B U I L D r N G  F E UI'. 

lII.ade of stricti y pure Asbestos. 

H .  W.  JOHNS  M'F'G CO . ,-
87 M a i d e n  L a n e ,  N ew Y o r k ,  

Sole j\'l anufacturers o f  H .  W .  Johns' Genuine 
-" "; II ES'I'OS I, Ul lJ l I) I ' ." l N'l'S, R U l l I" 

l'A I N 'I''';, R(HI I�I N G. S'l' EA IH I'H'E 
A �.!lIt�WI�.�'�W (�:�':I\V��r.4: S' CE,n E N 'I' S, I';'J 'C.  

])escriptive price lists and samples free. 

� ntI:  • .A.. � .A. R.�:rIS, 
Pro,thlcn ee, n. ll  ( Pm·1.: St.), Six minu'.es' walk West from station. 

Ori:.rilull 1111 d O n l y  B u i l der of t h c  H A R R I S  - C O R L I S S  E N C I N E , 
With Harris' Pat. Improvements, from 10 to 1,CXX> H, p. 
S e n d  fo r copy E ng i n eer's a n d  Steam User's 

M a n u a l .  By J .  W .  H I l i ,  M . E .  Price $ 1 .25.  

Leffe l Water Whee ls ,  
W i t h  1 1I I1)o l ' t n n t  Im lu'ov c m e n ts. 

11 ,000 IN SUCCESSFUL OPERATION. 

FINE NEW PAMPHL ET FOR 1883 
Sent freo 1 0  tJun!iile i n terest ed.  

JAMES LEFFEL & CO" 
SlH" i n gfi e l d ,  O h i o .  

110 I , i b e .· , y  8 t . ,  N .  Y. C ity. 

HAB.'l'FORD 
STEAM BOIL�·R 

Inspeotion & Insuranoe 
COMPA N Y .  

W .  B .  F It A N II I, I N . II .  P res ' !. .  J .  �1 . A J, I, I� N . P res· l .  
J .  Il . P I E IW II .  S e c · y .  

BOGA llDUS' PA TENT UNIVERSAL ECCRN· 
Crucil:��� �l!�L�I;�or cf��
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Corn and Cob, 'l'obaccot Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, :Mica, 
etc., and whatever cannot be ground by other mills, 
Also for PaintsJ,Printers' Inks, l>aste Blacking. etc. 
JOHN W. 'I'HO'l'lSON. successor to JAMES BOGAR
DUS, corner of White and Elm Sts., New York. 

W1THERBY, RUGG & RWHA RDSON. Manufacturers 
of Patent "' ood Working Machinery of every descrip
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bal l & co., Worcester, Ma"s. Send for Catalogue. 

T h e " M O N I TO R . "  
A N E W  1 . I '1"J' I N G  A N I) N U N .  

1 , 1  1"1' 1  N G  J N J EC'l'OIt. 
,,1. .. 

Best Boiler Feeder 
in the world .  

Greatest Range 
yet obtained . Doe, 
not Break undel' 
Sudden Changes of 
Steam Pressure. I A I ", ,, P a l � 1 I 1  

E J E CT O R S  
OR 

For Conveying . 
Water and Liquid. 
l·ntcl lt  O l ler", I�u. 

brlentorf'. et,e. 
N A T H A N  M A N U FACT U R I N C  CO M PA N Y ,  Sen d  JOr eatologu.. 9a '" 94 L i berty S t . ,  New York. 

$eitufific . jUttri cln. 
T h e B est i n  t h e  Worl d .  

We make the Best Packing that can be made regardless 
of cost. Users will sustain us by calling for the " JEN· 
KlNS STANDARD PAOKING." 

Our " Trade Mark " Is stamped On every sheet. None 
genuine unless so stamped. p" Send for Price List " B." 

JENRI N S  B It l i S . ,  

'19 R i l b y  Stl'eet, Boston. 

Tij,�uisvllle. K .  �;,Ril�ailr�t��;s,
S
ka��.!h�y�Mo. 

Marlnette,�ls. J .  'fl. Donaldson & Co.,Detroit�Mlch. 
·UJ'UI1IU.�·,;:"-,c-,,",,.,�,l�.. ���%�:i.� c���f�g: r�;::,�':.:n �����Y.�o':

l
bal. 

E L  T I N C  A N D P A C K I N C  C O M P ' Y .  
'I'he O l dcst all d J ,n.rgeot IU all ufactul'el's of t h e  01'ill"IIInl 

V U L O .A. N' I T E  
'W' H E E L S  . 

. -\ II other Id u d s;  J ru i t n t i o l l !il  a n d  I n fe r i or. Our name is stamped in full upon aU our 
standard ll E J .'l' I N G ,  l'A C Ji.lI'i (�,  and H,()SE. Address 

Emery Wheel. N EW Y O R K  B E LT I N G  A N D  PAC K I N G  C O . ,  
JOHN H. CHEEVER, Treas. Nos. 1 3  &. 1 5  Park R ow. o p p .  Astor H o u se, N ew York.  

ESTABLISHED 184] 
JO�N" :JiI <> LL'!\�N":X> .• 

M a l l ll fnc-
I n .'cr 

of 

G O L D  
P E N S ,  

Pen Holders, Pencil Cases. MacKinnon Stylographlc and 
Elastic Fountain Pens. Over one million of our Gold 
Pens now in use, many of them more than twenty years 
old. If not sold by your stationer or Jeweler, send for 
llIustrated price list to 19 West 4th St., Cincinnati, O. 

AC O LU M B IA B I CYCLES 
AND T R I CYCLES.  

New Illustrated ( 36  page) Catalogue, 
giving fuB description of these ma ... 
chines. sent for 3 cent stamp. 

'j' H E  P O P E  lU' F ' H  C O . ,  
597 Washington St., Boston. Ma8s. 

J ", i';- '��TIGHT&SLAGKBARRELMACH INE�Y ,I '!i.� \,.1 I ..J,n.::J A S PE C IA LT Y  []v-
-:I."", . . �::: J O H N  G R E:E NWOOD & C O .  � R O C H ESTER N .Y. 

THE DUPLEX I NJ ECTOR .  
The constantly increasing d�mand for this Boiler 

Feedel' proves its superiority over other machines now 
in use. Send for illustrated circular and price list. 

Manufactured by J A ill ElS J E  N Ii. is, Detro; t,  lllich. � �ATIONAL TOOL eD' 1  
M A N U FACT U R E R S  o r  

MACH I N I ST S  T O O L S .  
WI LLI A M S PORT PA 

PLA. N E R S  A SPECIALTY 

tlPrint Your Rwn ·,Cards! �::Jl 
. with our S3 Prlnt.ing P.·eso. Larger sizes 

for circular�, etc. , $8 to $75. For young . or old. business or plea�urp. Everything 
easy, printed directions. Send two s iamps 
for Vata·loglle of Presses, 'J'ype, Cards, ete .. . ete.;to the factory. Kelsey & . Co. , Meride n ,  Ct. 

F R I C T.I O N  C L U T C H  
P u l l eys a n d  Cut-off-Coupl i ngs.  

JAS. HUNTER & SOX, North Adams, Mass. 

ROO FI N C. 
�'Ol" steep or fiat roofs . Applled by ordinary workmen 
at one·third the cost of tin . CirCU lars and sampies ftee. 
Agents Wanted. '.r. NEW. 32 John Street, .New York . 
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G AS E N G I N ES, 
Silnple. Su bstantial, Safe, Econolnical.  

Half horse power will pump 500 ""Uoos of water 100 feet 
high per hour with 2.1 feet of gas. 

P O W EIt Jl E1' E R ll1 I N E I) BY A C1' U A ] ,  TEST. 
Cull and see them, or for circulars and prices address 

T H E  CO N T I N ENTAL GAS E N GI N E  CO. ,  
N o. 2 3 1  U It O A » WA Y, N E W Y O K R  

U'F'G OPTICIANS. 
Exc l u sively Perfected 

O P E RA,  FI E LD &, 
MA R I N E  G LASSES,  
TELESCOPES. MICROSCOPES, 

BAROMETERS,THER110METERS 
. Magic Lanterns, "Anoka to," etc. 

Send at onCe for I,IST OF UfiiOEFlTI, HOJ, I D A  Y 
GIFTS-gratis. 

VVATEB._ 
Cities, Towns, and Manufactories 

Supplied by GREEN & SRA W 
PATENT TUBE A.ND GUG WELL SYSTEM. 

Wm. D. Andrews & Bro. ,  2 3 3  Broadway, N. Y. 
Infringers of above patents will be prosecuted. 

cotD�TROLL ED 
S HAF TING . 

Ste e l  Cast i n gs 
�i;�':: �h t������S��!�·;��iti�r

t
�8.� 'b��:;�'t3'f,":lit� 

,,,,d If,bOO Gear .Wheels of this steel now running prove 
its superiority .over otber Steel c.'lstings Senel for 
clrcu�,,:�n�M!j?1't!IS�l'BEj, CA STJ 1" G S eo.,  . 407 Library St., Philadelphia, Pa. 

E VA P O R AT I N C  F R U I T  
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Tables of Yields, Prices, PrOfits, 
and General Statistics. Address 

AMERICAN 1IIA.NUF'G CO., 
Wayneshoro, Pa. 

30 to 300 Horse Power. 
Send for Illustrated Circular aud Reference List. 

STATE THE HORSE POWER REQUIRED, 
AND 

ASK OUR PRICES !. 
EspeclaUy ada

y
ted to Direct Connection to Shafting and Mach nerY

#'.:'t�r
a
��:e�.

ay to Deficient 

THE WESTINGHOUSE MACHINE CO . ,  
P I TTS B U R C .  P A .  

Address, i f  more � 94 Liberty St., NEW YonK convenIent, our 14 South Vanal St . •  CHiCAGO, Branch Offices : 401 Elm St., DALL A S, T J<XAS. 

NATIONAL STEEL 
TUBE CLEANER. 
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s cost every time It 
ASbestos
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Address CHALMERS is I'EN {$ VOlt! I' A NY, 
419 IIIl d (U 8th Street, New York. 

AC E N T.S W A N T E D. 

�� CAR:¥ &� M!o)Efi'<J!A 
STEEL WIRE OF�{SCRIPTION @Jcp.B 
23+ W. 29 . ST. EVERY &STE[LSPRINGS. NEWYORK CITY 

VOLNEY W. M A SON & CO., 
FRICTION PULLEYS, CLUTCHES , and ELEVATORS, 

I'It O V IDENCE. It. I. 

SPEAK I N G  TELEPH O N ES .  
i'HE UIE IUC ,\ N  J11IU, 'l'I<:U:PI ION .: COm'A N Y, 

W. H. FOHBES, w. R. DRIV II:R, THI':O .  N. VA ILt 
President. Treasurer. Gen. Manager. 

Alexander Graham Bel l ' s  patent of March 7, 1876. 
owned by this company, covers every form of apparatus. 
including Microphones or Carbon Telephones, in which 
the voice of the speaker causes eJectric undU lations 
corresponding to the words spoken, and which articu la,.. 
�g�s<f�����i�
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tel��fio'i.��Y���n�l��s 
o�T"B�N� El'gi����11:;li��;' ���: 

Blake. Phelps, Watson . •.  nd  others. 
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can be procured directly or through the authorized 
agents of tbe company. 

All telephones obtained except from this company. or 
its authorized licensees. are infringements, and the 
makers, sellers. and usere will be proceeded against 

Information furnished upon application. 
Address all communications to the 

A lflEltl C A N  1 1 1" , 1 .  'l'E LJU' U O Jl> E  COlU L'A N Y. 91> ll l l l l. Sh'eel, U08 t o ll,  III IL.s. 

OF THE $titutifit �mttintU 
FOIt l SS4. 

'I'he nIost POll lllar Sflell t i tle 1'�llel' I II the World. 
O l l l y  83.�O a Yeal', l l l C l ll d i ll 1:"  I . .. o l age. Weeldy. 

�� N U lllbcl'S It Y CIl!". 

'I'" 1 8  widely ci .. Cil l o  t cd and splendidly 1Ilustrated 
paper is published weekly. }�very number contains six
teen pages of useful information, and a large number ot 
original engravings of new inventioDs and discoveries. 
representing Engineering Works, Steam Machinery. 
New Inventions, Novelties tn MechaniCS, l\lanufactures, 
Chemistry, ElectriCity, Telegraphy. Photography, Archi
tecture. Agriculture, Horticulture. N atura l History, etc. 

A II C l n sses of jten. dc l'� flnd in the �CIE � 'fIFIC 
AMEiuCAN a popular resume of the best scientifiC in
formation of the day ; and it is the aim of the publishers 
to present it in an attracttve form, avoid ing as much as 
possible abstruse terms. To every intelligent mind. 
this journal affords a constant supply of Instructive 
reading. It is promotive of knowledge and progress in 
every commuDity where it circulates . 

'l'CI'JIlS of �nbSCl' i l)t io l l .-One copy of the SCIEN
TIFIC AMI�UICAN will be sent for one vear-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada, on receipt of t. h l·cc d HJ J n 1'8 a l l d  Ul'C l I l Y  
C C l i t s  by  the publishers ; six months. $1.00 ; three ' 
months, $1.00. 

C l u bs.-O ll c eXU'R , copy of the SC I E :-\ T I F I O  A!l-lI�RI ... 
C A N  wlll be supplied gl'atis jor every cl1tb oj ji.ve s1tbsc1';bers 

at $3.20 each ; additional copies at same proportionate 
rate, 

One copy of the SCI ENTIFIC AM ERICAN and one copy 
of the SCI E :\ TIFIO A M ERICAN SUPPLEi\mN'l' will be sent 
for one year. postage prepaid .  to any subscriber in the 
United States or Canada, on receipt of seven dollars by 
the publishers. 

'I'he safest way to remit Is by Postal Order, Draft, or 
Express. Money carefully placed inside of enveJopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is  at the sender's risk. Address all letters 
and make all orders, drafts, etc. , payable to 

�UNN &; CO., 
26 1 · .B ro a d way, New Y o r k .  

'1'0 FOl·eh rn SUbSCl· ibcl's .-Under the facilities of 
the Postal Union. the S C I E X TIFIC A HER I CA "  Is now sent 
by post dIrect from New York, with reg-ularity, to sub
scribers In Great Britain. India, Australia, and all other 
British colonies ; to France. Austria, Belgium. Germany, 
RUSSia, and all other European States i Japan, llrazil, 
Mexico. and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gold, for SCIENTIFIC Al\l I�RICA N. one year ; $9, gold, 
for both SCIENTIFIC A�mRICAN and SUPPLE�m"T for 
one year. This includes postage, which we pay. Remit 
by postal order or draft tQ order of 

MUNN & CO., 261 Broadway, New York. 

PRINTING INKS • 'rHE " Scientific American " is printed with CRAS. ENEU JOHNSON & CO. 's mE. Tenth and Lam. bard Sts. Phila., and 47 Rose St., opp. DlUlne St., N. Y. 

© 1884 SCIENTIFIC AMERICAN, INC




