
A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS; CHEMISTRY, AND MANUFACTURES. 
Vol. LIV.-No. 11.] [NEW SERIE�.l 

,THE DBSEY TUNNEL. 
W e present herewith several illustrations of the new 

tunnel under the river Mersey, between the two 
cities of Liverpool and Birkenhllad, which 'occupy a 
somewhat simill!<J' position in respect to each other as 
New York and Brooklyn. The London Graphic, 

NEW YORK, MARCH 13, 1886. [$3.20 per Annum. [POSTAGE PREPAID.] 

from which our views are taken, says : An .improved since that time the traffic has so greatly increased 
connection between the two ba,nks of the Mersey that the present ferry carried last year 26,000,000 of 
estua�y has been a problem, for. ,yery long time. passengt;lrs and 750,000' tons of goods. Schemes for 
There ,was a ferrY across the " early as:·tJie bridge�'"'pneumatic railways; etc. , have also been 
eleventh century; ,In 1832 the ferry boat. mooted at various times, and as long ago as 1864 a bill 
of which we give an illustration, was launched, and (Continued on page 164.) 
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Jtitutifit !m:ttitau. 
UNSUCCESSFUL IlfVENTORS: 

Inventive talent may exist and yet be utterly use­
lets to its possessor. There are persons whose keen 
observation detects readily the need of improve-
ment in some crude device, or whose capacity suggests 
some new thing or better method, but who are unable 
to devise the one or to give form to the other. Lack 
of persistence, cowardice in the face of discouragement, 
want of mechanical experience, ignorance of natural 
laws, one or all combine to bar the road to success. If 
the time and talent misspent on attempts to achieve 
perpetual motion had been directed to some possible 
improvement, the advance in mechanical art would be 
greater than it is. There are mechanics who ridicule 
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cause the workman carelessly dipped it face· down· 
ward. 

A workman JIlade a hollow mill for turning fixed 
studs on a casting. The hole in the mill was three­
quarters of an inch diameter and two and a quarter 
inches deep. The mIll was made from a round bar, 
two and a quarter inches diameter, as the radial teeth 
on the end were to face up a bearing more than two 
inches diameter at the bottom of the stud as well as to 
turn the stud. All around the hole there was three­
quarters of an inch of solid metal. The piece was 
heated over an open charcoal fire, and dipped perpen­
dicularly in the bath to a depth of about three-quar­
ters of an inch, the remaining heated portion being re­
lied upon to draw the hardened end. But the tool 
cracked more than half way around. A second mill 
shared a similar but worse fate, for on withdrawing 
it from the bath a broken portion was left behind, the 
mill having cracked entirely around. A pinhole was 
drilled in a third tool near the bottow of the hole and 
the hardening was successful, the minute hole being a 
vent. 

Sometimes a piece of cast steel is so massive that 
while it may be heated clear through-the heating be­
ing a gradual process-the hardening, being sudden 
cooling, chills the od'\;side while the inside is still at a 
,considerable degree of heat. In such, cases, a fracture 
may be expected, caused by the expansive force of the 
interior heat on the chilled and brittle merior shell. 
Such an instance was afforded by the breaking of a 
solid steel tap, three and a half inches diameter, in 
hardening. The tap was cut to a pitch of eight to the 
inch, and finished. A piece from the lower end, two 
inches long, broke square off in the bath. The appear­
ance of the fracture indicated that absolute hardening 
had extended slightly beyond the bottom of the teeth, 
the interior portion being apparently unchilled. The 
remedy in this and in similar cases is to drill a hole 
from end to end through the center of the piece. nouncements published in this edition at a very moderate cost. 
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Some would-be inventors go ahead with their work, cessfu:t incandescent electric light by means of second­
and make their calculations with no regard to the ary storage batteries, charged from dynamos, but, ow­
element of friction; but with the most favorable appli- ing to the small amount of electricity obtained in com­
ances this hinderance to motion cannot be eliminated. parison with the power required, these batteries have 
The writer has seen a top, 'Yhich was a metallic ring so far, we believe, oot been proved to be a commercial 
with a thin'web conn!!cting the pintle and point, run, success. 
after being speeded, thirteen minutes on a plate of One of the latest improvements 'i�his direction has 
glass. In this case, friction was reduced to a mini- 'been the production of a primary battery, named the 
mum, but it was acting continuously from the time " Aurora," which is really an improved bichromate so­
the top ·was started until it finally brought it to lution battery, having a power which is remarka.ble 
rest. The elements of weight, atmospheric resistance, for its size, and the advantage of not polarizing, heat­
rubbing of surfaces, and imperfection of workman- ing; or evolving any deleterious gases. Each cell holds 
ship. combine to produce friction, an obstacle that about a gallon of the exciting fluid, which, we are in­
no mechanical device can overcome. formed, is made by a peculiar patented process, and is 

The inventor sometimes misdirects his efforts; the the important factor in the success of the battery. 
means employed to compass a result may be inade- Two large carbon plates are' placed outside of the 
quate or unfit, or the object may be valueless. There porous cup, and in the latter is inserted the zinc, of a 
are bona fide inventions which are not even improve- special form to expose a large amount of surface. In 
ments. It is useless to waste thought, time, and .the porous cup is put water, which in a few hours.be­
money on some mechanical device to' do what can comes charged with the exciting fluid from the outside 
better be done by hand, yet this is frequently done. jar. The zincs are well amalgamated to prevent local 

The success of the inventor is more nearly assured action. We recently attended a private exhibition of 
when he is a practical workman, able to make a draw- a complete system of house lighting by the use of this 
ing, to construct a model, or, at least, to make a battery, as introduced into the residence of Mr. Henry 
sketch and whittle out his idea; for verbal explana- V. Parsell, of this city, and were agreeably surprised to 
tions to the profeSSional model maker are not always notice the power of the battery in sustaining with 
clear. It is true, however, that some very valuable beautiful brilliancy several incandescent lamps, and 
inventions have been conceived by men who were the facility with which they could be lighted. 
not practical mechanics, but how much of the suc- In a room adjoining Mr. Parsell's laboratory, to­
cess was due .to the intelligent skill of the model gether with a fine large screw-cutting geared lathe and Price 10 cents. For sale by all newsdealers. 

PAGE maker and; the manufacturer of the invention is not other highly polished steel tools, were located on shelves 
1. ENGINEERING, ETC.-PrInce's Bridge, Melbonrne; Victoria.- stated in the letters patent. twenty-eight cells of battery. None of the tools were 

With engravlng� . . . ....••••. • . . . . .•. . . ... . . . . . . . . . . . . . . . . . . . ... . . .•..•... . 8487 
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Forces Developed in MoviW Bodies.-By CHAS. T. PORTER.-5 
It is no uncommon event to have a nicely finished In addition to its use as a lighting battery, it was 

fi��:S,U��' '�f'l;�;;i� ·���ii�-,;:.:.:c���i�· 'f�� ii�t�hki��' ��: 8188 tool or other article spoiled in the hardening. This is the "hown that it could be employed as a motive power for 
cupola: for coast defense, etc.-8 filOlres. . . . . .  .............. ... . .... 84W more vexatious because the cause of the disaster fre- driving the large lathe, by means of a small Cleveland 
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facture of Sugar by Dltrusion.-By En. LEFROY CULL .. . .. . . . " ...... 81i02 In such case� it is better to lellNe the piece unfinished dome in the ceiling of the laboratory,painted blue 

III. PHYSICS, MICROSCOPY, ETC.-Action of Li/>:ht.-Etrect of and more uniform and afterward finish it by grinding. and decorated with gilt stars, were hidden from view 
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on a stand for desk use or for reading purposes, as well 
as suspended lamps, were also exhibited. 

We were informed that ahout thirty lamps of vary­
ing candle power had been distributed about the 
house, but the full power of the battery was not capa­
ble of sustaining more than eight sixteen candle 
power lights at a time. 

It was expected that for ordinary use but half a 
.(lo�en lamps would be used at once. 

In comparison with the results obtained, the loss of 
zinc in the battery is exceedingly small. Mr. Parsell 
stated that although th!Ol zincs had been constantly 
immersed and the battery had been working for two 
months, the zincs had lost bllt a few ounces each in 
weight. He had replenished the battery but once dur­
ing that time, having used it every day. 

The advantage of having electricity generated for 
general use in one's house so easily, and with so little 
trouble and danger, as this battery appears to furnish 
it, cannot be overestimated. 

We understand its practicability has been so well es­
tablished by prolonged experiment that a new com­
pany, with a large capital, called "The Household 
Electric Light Manufacturing Company," of New York, 
has been organized for the purpose of putting in elec­
tric plants in private residences and caring for the 
batteries, keeping the same in order. 

The small lamps, their attachments, and the battery 
are supplied by the Stout-Meadowcroft Company, of 
this city. ' 

.. � .... 
Impurities lu Metals. 

Mr. W. Chandler Roberts-Austen, F.R. S., Chemist 
of the Mint, delivered lately at the Royal Institution, 
London, the first of four lectures upon" Metals as Af­
fected by Small Quantities of Impurity." He said that 
mEoltallurgy has to deal at once with large masses and 
with small particles, for the influence of the latter upon 
the former is ont of all proportion to their relative 
quantities. and their action may be chemical, or physi­
cal, or both. Minute impurities in metallic copper 
would render, he said, ocean telegraphy impossible. 
Gebel' proved that the " cry" of tin, or the noise which 
it makes when bent, ' can be removed by purification. 
Arsenic in the most Ininute proportion will restore the 
cry of tin, and its action in this 'respect has been known 
at least since the third century ,of our era; arsenic 
makes tin as brittle as zinc. Thr, tact that such small 
proportions of foreign matter so alter the character of 
metals tended more than anything else to confirm the 
alchemists in the doctrine of transmutation, and en­
couraged them-in their attempts to make gold by arti­
ficial means. A little arsenic in melted lead will make 
it more fluid, so that when poured down an inclined 
plane, say, of white paper, the lead will roll itself into 
small shot; with the arsenic absent, it will merely chill 
in a black streak upon the paper. The speakerproved 
this b�xperiment, and invited attention to the fol­
lowing figures : 

• ANALYSIS OF LEAD SHOT. 
Lead, with small quantities of antimouy, irou, etc ..... . . . . . . 99'72 
Copper, ... , . . . . . . . . _ . ,  . . . . . . . . . .. . . . . .. , . ... . . . . . . . . . . . . .. 0'16 
Arsenic . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  0'12 

100'00 
This proves what a yery small proportion of arsenic 

is necessary to produce the effect. 
Zinc, said the lecturer, melts at 4120 C. ,  and standard 

gold at about 9000 C., but if less than 0'2 per cent of 
f?ilica be added to gold, it will soften in the flame of a 
candle. This was demonstrated by experiment. A 
trace of antimony in melted lead will cause it to oxidize 
on the surface much more rapidly than would other­
wise be the case, and by stirring the mass it is soon 
transformed into a kind of pasty oxide. Cadmium also 
promotes the oxidation of pure melted lead, and that, 
too, with a play of the most beautiful colors. Mr. 
Roberts-Austen proved this by illuminating the surface 
of the melted alloy with a beain of parallel rays from 
the electric lantern, and projecting upon the screen an 
image of the surface of the molten lllass: as the films of 
oxide formed they were remo.ved with a little scraper, 
to make way for fresh surfaces, having somewhat the 
colors of shot silks. He stated that it may not be gene­
rally known that copper can be gilt as well by the ap­
plication of an alloy of lead and gold to its surface as 
it can by an amalgam of mercury and gold. On the 
application' of heat the copper absorbs the lead, and 
the gold is left on the surface. This process is recorded 
in a papyrus of the third century, now preserved at 
Leyden. 

The alchemists, he said, through several successive 
generations down to the year 1746, authoritatively 
taught it to be a fact that all metals were composed of 
mercury and sulphur, combined in different ways; and 
those of them who claimed to have made gold almost 
invariably said that they had done so " by the aid of a 
powder received from a stranger." Dr. James Price, 
of Guildford, a Fellow of the Royal Society, was the 
last of the alchemists who believed in the transllluta­
tion of the baser metals into gold; he livei in the 
eighteenth century. Raymond Lully was confined in 
the Tower by one of the English kings, in order that 
he might make gold for the mint. 

J'tttuttftt �mtritau. 
Even the illustrous Robert Boyle believed in the 

transmutation of metals, because in the usual orthodox 
way he had " received from ,a stranger " a powder 
which would change 1,000 times its weight of gold into 
a baser substance, and he did not see why the opera­
tion might not be reversed. He had probably made 
what is most dreaded at the mint, an alloy of gold and 
lead. The lecturer here melted down one hundred 
sovereigns, and cast a little of the molten metal into a 
!'mall bar, to show that the metal was strong and 
malleable and tough. To the remaining greater bulk 
of the molten gold he, however, added a trace of lead, 
and cast the mixture into a large thick bar, which, 
when almost cold, and when held in the palm of the 
hand, brokejnto pieces upon being tapped with a ham­
mer. A small trace of lead, he said, will reduce the 
breaking strain of gold from 20 tons to the square inch 
to 5 tons, as indicated by a testing machine. 

He then stated that palladium will absorb 900 times 
its volum-e of hydrogen gas, and give it out again when 
heated. ,A remarkable discovery has recently been 
made in France, that an alloy of rhodium and lead will 
absorb nitrogen and oxygen, and when heated give 
them off, as gun-cotton does, with explosive violence. 
He placed a small piece of rhodium, containing 17 per 
cent of lead, in a tube, and next withdrew the air from 
the tube by means of the Spr«::rigel pump. The heat of 
a spirit flame was then applied to the end of the tube 
containing t.he piece of-rh9dium and lead, and the alloy 
broke up with a small explosion, filling the end of the 
tube with metallic dust. The gases liberated were 
chiefly the same as tho given off by ignited gun�cot­
ton. 

Pneumonia. 

The prevalence of pneumonia, its rapid increase, and 
fatal consequences in many instances, have led a num­
ber of our abler physicians to carefully investigate the 
peculiarities of this alarming disease, and some of them 
have published the result of their observations in a 
way to benefit the public, not only by pointing out the 
best methods of prevention, but likewise of treat­
ment, in the event of its occurrence. 

Dr. John T. Nagle, Deputy Register of Records of 
the Health Board of the city of New York, has giyen 
much attention to the disease, and has prepared val­
uable statistical tables concerning it. 

" The prevalence of pneumonia, " he says, " may be 
owing to a lack of ozone in the air, or it may be be­
cause there is too much ozone. Sudden changes of 
weather and high winds, particularly from the north 
and east, certainly have much to do with it, and 
draughts of 'all kinds 3.re bad, and should be avoided. 
Smoking may be a predisposing cause, as tobacco is 
certainly' an irritant. Anything which irritates the 
lungs should be avoided. If people would breathe 
through the nose instead of through the mouth, es­
pecially when in the open air or facing 'a cold wind, 
the lungs would be less irritated. 

" One great cause of the fearful death rate among 
children from this disease is undoubtedly the crimi­
nally foolish way in which they are dressed. Many 
mothers seem more anxious to make their children 

crisis in from five to six days, and sometimes causing 
death within three days. Usually but one lung is af­
fected, and often the disease is confined to a, single lobe, 

A person IlIay h'ave "double pneumonia, " or pneu 
monia of both lungs, and recover from it, but Ow 
('hances are against him. When the disease spreads to 
all of the lung lobes, deatll i� certain, as the patient 
cannot breathe, and dies of suffocation. The diseased 
lung, at first inflamed, soon becomes hard and leathery, 
and incapable of performing its natural functions. A 
curious fact is that usually no second chill occurs when 
another lobe is attacked, and there appears to be no 
relation between the amount of lung affected and the 
intensity of the symptoms. All physicians agree in say­
ing that the disease is not contagious, but may be epide­
mic, and it has been noticed that it is developed under 
the same conditions as diphtheria-that is, the condi­
tions which produce diphtheria in'the young are apt 
to cause pneumonia among adults. _ 

Dr. J. R. Leaming, special consulti� physician 
in chest diseases in St. Luke's Hospital, has publish­
ed a little pamphlet concerning't, entitled" Ende­
mic Pleuro-Pneumonia, as seen in New York during 
the past ten or twelve years." In that pamphlet Dr. 
Leaming holds to the theory that the pneumonia 
of the present day, or pleuro-pneumonia, as he calls 
it, is the same as the epidemic which caused such 
havoc among the troops in Canada during the war of 
1812-15. 

That. the weather has much to do with pneumonia is 
apparent. The number of deaths in New York citl 
for the first seven months of last year was as folIo. 
January, 375; February, 486; March, 587; April, 512; 
May, 337; June, 2Z9; July, 150. After August there is 
usually a steady increase until March, the most, fatal 
month of the year. The death rate, too, is very high, 
The statistics so far published, both in hospitals and 
private practice, show an averagA death rate of at least 
20 per cent, or one in five of those attacked. 

The theories concerning the nature of the disease 
itself are many and varied. Some physicians hold 
that pneumonia is only a local manifestation of a gene­
ral disease, others that it is a specific disease caused by 
a specific poison, while still others hold as tenaciously 
to the germ theory. 

Without speculating upon these different theories, 
from what has been said in which all agree, it is plain 
that anything which lowers the vitality of the sys­
tem j conducive to the disease, and should be care­
fully avoided. Overwork, either physical or mental, 
has much to do with it, and this explains why so 
many busine88�n and brain workers become its vic­
tims. Sudden changes of the weather and draughts 
of all kinds are also to be guarded against. In a word, 
live temperately, dress warmly, avoiding all manner of 
imprudences, and you need have no fear of pneumo-, 
nia.-Hall's Jou1'nal of Health. 

.. ... .. 
DECISIONS RELATING TO PATENTS. 

Complainants received letters patent Nos. 64,404 and 
80,269 for improvements in tuck markers, which proved 
to be of little value. Defendant made improyements 
on same which cured the defects and rendered the de-

look pretty than to dress them comfortably. On a vice marketable. Complainants obtained a decree for 
par with this is the folly of low-necked dresses among assessment of damages and profits for infringement of 
women as viewed from a health standpoint. Ladies the above patents. Held by Judge Butler, United 
so 'dressed will rush from a heated ballroom or thea- States Circu�Court, Eastern District of Pennsylvania, 
tel' into the open air, and then wonder that they have Bostock and Wife '0. Goodrich, that complainants must 
colds or pneumonia. Wear seasonable underclothing, show what proportion of profits arising from the sale of 
and don't remove your heavy flannels too early in the the improved tuck markers was due to the original in­
spring or defer putting them on until too late in the venti on, and that, failing in that, they were entitled 
fall. I should not advise people to coddle themselves, to nominal damages only. 
but one should dress according to the season, and Where one party stands by and permits another to 
should cover the body evenly. Add to this a proper take out a patent, and then takes out a patent for a 
regard for the general health and an avoidance of different invention, he cannot set up that he is the in­
draughts, and one need not worry much about pneu- ventoI' of the first improvement. 
monia." [The facts are as follows : Both parties claimed pri-

Prof. A. L. Loomis, in his " Practice of Medicine, " ority of invention. ComplaLaant obtained a patent 
says : "It is a well-known fact that the disease attacks January '16, 1883. Defendan.'t claimed that he 'made 
the poor oftener than the rich, the private oftener the invention at a time when he was employed by com­
than the officer, the sailor on shore oftener than on plainant in his shop, and it appears that he stood by 
ship, the soldier oft�er than the civilian at th�e same while complainant made appl.i(.;'!tion for a patent with­
post .. It is unknown in the polar regions and com- out making any cla,im, and subsequently took out let­
mon on the Mediterranean, increasing in a direct ratio tel's himself for another and a different invention. But­
from the poles to the eqnator. Elevation above the leI', J., United States Circuit Court, Eastern District of 
sea predisposes to it; north and east winds favor its Pennsylvania, Fraim v. Keen.] 
development; rainy seasons or damp and marshy dis- The employment of mechanical skill to construct a 
tricts do not seem to influence it. Periods of steady machine in accordance with ideas furnished by another 
and extreme cold have little effect except upon the old, gives no right to the invention. The entire llHlrit is in 
but sudden changes are very disastrous. The first pre- him whose inventive suggestiveness conceived the in­
disposing cause is age, the disease being most common vention. McKennan, J., United States Circuit Court, 
in early childhood, from twenty to forty, and after Eastern District of Pennsylvania, Yoder v. Mills. 
sixty. The proportion of male to female victims is as .. , • I .. 
three to one. Any general condition of th<:l body THE old and popular firm of J. Stevens & Co., of 
which debilitates if< a predisposing cause. The com- Chicopee Falls, Mass. , manufacturers of the celebrat­
plications which render the disease so dangerous are; ed Stevens fire-arms and fine machinists' tools, have 
those which diminish the nerve supply 01' weaken sold out their business to the new corporation just 
the muscular power of the -heart. Bad sewerage and formed under thA name of the J. Stevens Arms & Tool 
miasmatic influence are potent causes of the disease. " Co. , with the following officers: J oshua Steven�, 

Pneumonia usually begins with a chill, intense and President; William B. Fay, Joshua Stevens, George 
prolonged, generally at night, and followed by a corre- S. Taylor, Directors: Irving H. Page, Secretary; Jas. 
spondingly high fever and sharp pains in -the sides. E. Taylor, Agent and Treasurer. The above took pos­
'fhe disease is very rapid in its progress, reaching a' session of th<l business January 1, 1886. 
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IMPROVED DESK. 

The invention herewith illustrated consists of a 
standing desk and a sit.ting desk held together by 
suitable devices in such a manner that they can be 
disconnected when desired and used singly. The 
standing desk has an inclined writing top of the usual 
kind, and in its front has drawers at one side and 
pigeon holes at the other. In the center opening is 
a sliding frame containing pigeon holes and book 
shelves. The sitting desk has drawers at one side 
and pigeon holes at the other, and its back is made 
plain. The upper part of the back of the standing 

POHL'S IMPROVED DESK. 

desk has drawers at each side, and between which 
'is a recess formed with shelves. When the desks are 
united, the upper part of the standing one forms a 
top above the other. A half wedge is secured on the 
outer surface of each partition of each desk at the 
rear edge; the desks are held together by a dovetailed 
key (shown at the right in the engraving) passing 
over the wedges. Dowel pins projecting from the 
back of one desk enter holes in the back of the other. 
When united, the desks are placed in the middle of 
the room so that both can be used; when disconnected, 
each can be placed against the wall. • 

T�is desk is the invention of Mr. Henry U. Pohl, of 
Ria watha, Kansas. 

HOP PRESS. 

It is well known that a combination of the screw and 
knuckle joint will produce an almost unlimited power. 
Presses using this combination have been made for 
many years by the well known Boomer & Boschert 
Press Company, of Syracuse, N. Y. , who, having made 
a specialty of their manufacture, have adapted them 
to an infinite variety of purposes, among which is the 

\f!ubject of our illustration. 
; This press is used for the compression into small 
packages of hops, mint, catnip, sage, etc. ,The box has 
two compartments, so that while the material in one is 

BOOMER &: BOSCHERT PRESS CO.'S HOP PRESS. 

under pressure the other is being filled. It is of suf­
ficient depth to hold five or more cakes in each com­
partment, the cakes. being separated by plates, so that 
each cake is subjected to pressure five or more times. 
The box is moved so as to bring each end alternately 
under the plunger by the lever and connecting links 
shown. Each movement of the box leaves one of the 
pressed cakes in a depression in the base of the press. 
When run by their automatic power attachment, it is 
claimed from 600 to .900 cakes can be made per day of 
ten hours by one man. 

�titutifit �tutritau. 
Blastin/( Coal with Lime. 

With respect to the compressed lime cartridges which 
are now used in a good many collieries, it may be 
said that the lime is in a caustic state, made from 
mountain limestone. This is ground to a fine powder, 
and consolidated by a pressure of 40 tons into the form 
of cartridges 272' inches in diameter, having a groove 
along the side. ThesE) are then packed in air tight 
boxes to protect them from the damp, and are sent 
to the mine. Shot holes are drilled in the face of 
the coal, and an iron tube half an inch in diameter, 
having a small external channel or groove in the upper 

side, and provided also with perfo­
rations, is then inserted along the 
whole length of the bore hole. This 
tube is inclosed in a bag of calico, 
covering the perforations and one 
end, and has a top fitted on the 
other end. The cartridges are in­
serted and lightly rammed, after 
which a small force pump is con­
nected with the tap, and a quantity 
of water equal in bulk to the quan­
tity of lime used is forced in. The 
water, being driven to the far end 
of the shot tube through the tube, 
escapes along the groove and 
through the perforation, and the 
calico, flQwing toward the tamping 
into the lime, saturating the whole 
and driving out the air before it. 
The tap is then closed to prevent 
the escape of the steam generated 
by the action of the wat.er on the 
lime, and the flexible pipe attached 
to the pump is disconnected. The 
action of the steam first takes place, 

cracking the coal away from the roof, and this is 
followed by the expansive force of the lime. There is 
no fire or flame, and the coal is got with a very low 
percentage of small.-I. and C. Trades Review. 

'4 .• '. 
IMPROVED CUFF ADJUSTER. 

This cuff holder is so made that the cuff can be 
readily moved in or out, and will be held securely in 

3. 

STUYVESANT'S IMPROVED CUFF HOLDER. 

either position. Upon the outer end of the thin sheet 
metal bar, A, is formed a spring catch to engage with 
the shank of the stud, C. The rear end of this bar is 
fitted to slide in the grooved piece. E, as shown. To 
the outer end of the grooved piece, on the side op­
posite the groove, is secured the 
shank of a button. To use the device 
the spring catch is made to engage 
with the shank of the stud, the 
butt.on is passed through the holes 
in the wristband, and the grooved 
piece is passed up the shirt sleeve 
and confined by a loop. The cuff 
can be held in any desired positiQn 
by adjusting the sliding bar, the 
friction in the grooves being suffi-
cient to hold it firmly. , 

This invention has been 'Patented 
by Mr. Robert Stuyvesant, of 2 Pine 
Street, New York city . 

.. . , .. 
Dlnneapolls Indo.trlal Exposi­

tion. 

The industrial exposition which 
opens at Minneapolis, on the 23d 
of August next is among the first """­
of the large expositions held in the 
Northwest. Both the site and time 
have been well chosen. The re­
markable industrial development of 
Minneapolis, particularly in the fab-
rication of food products, will attract a large attendance. 
Hon. W. D. Washburn is president of the exposition. 

.. II'" 
PARASOL HOLDER FOR CHILDREN'S CARRIAGES. 

This simple device, to be attached to children's car­
riages, is designed for carrying a parasol for the pro­
tection of the person pushing the carriage. On the 
cross bar of the handle of the carriage is a sleeve, 
which can be held in any desired position by a wing 
nut. One side of the sleeve is made flat, and on this 
side is pivoted an arm, the free end of which is formed 

[MARCH 13, 1886. 
with a curved slot through which passes a wing bolt. 
The arm is also formed with a socket for receiving a 
rod , which can'be clamped in any position. The staff 
of the parasol pasSilS through a clamp held to the up­
per end of this rod ; this clamp can be turned and held 
at any desired angle. It will be seen. that by means ot 
this device the parasol can be secured in any required 
position. The parasol and rod can be easily re-

WARD'S PARASOL HOLDER FOR CHILDREN'S CARRIAGES. 

moved when it is necessary to use the carriage withoui 
the holder. 'fhis invention has been patented by Mr. 
Robert Ward, of Lawrence, Mass. 

.. II'" 
BRUSHING MACHINE. 

The engraving represents a machine for rapidly and 
thoroughly brushing garments of all kinds. Rollers 
are journaled in each end of the frame, one roller hav­
ing a crank handle on one end and two belt pulleys on 
the opposite end. Over these rollers pass two endless 
belts which are united by cross rods, each having a 
bend at the middle. The upper parts of the belts run 
on a series of .rollers journaled in the side pieces of the 
frame, and each provided with an annular groove at 
the center. The belts arekept taut by a roller resting 
upon their lower pat·ts. A brush, which can be raised 
or lowered as required, is so journaled in the frame 
that its surface projects slightly above the tops of the 
rollers. This brush is driven by a belt from one of the 
end pulleys. On the outer sllrf!1ce of each side piece 
of the frame is pivoted a lever, the upper ends of which 
are united by a bar and the lower ends are provided 
with balancing weights. Between the upper end!! of 
the levers is pivoted a brush, the shaft of which carries a 
pulley on one end. A belt from this pulley passes over 
a pulley on the shaft on which the levers are mounted, 
and the latter pulley is driven by a belt from the shaft 
of the lower brush. 

The operation is, briefly, as follows: The main drum 

BEKOFSKY'S BRUSHING MACHINE. 

is revolved either by hand or by a belt. The coat or 
other garment is placed on a coat hanger bar, and 
placed on the rollers in such a manner that the hook 
of the bar catches on the bend of one of the cross rods. 
The garment is pulled between the brushes, which 
brush it thoroughly on both sides. The upper brush 
swings up more or less as the garment passes. When 
the coat hanger bar reaches the driving drum, it is dis­
engaged automatically. 

This invention has been patented by Mr. V. S. Be­
kofsky, of J enchuan, Corea. 
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MARCH 13 ,  1 886. ] 'citutifi c !mtricau. 
JAR COVER. GLASS CUTTING GAUGE. 

The cover, which is about the same diameter as the By means of this gauge, panes of glass can be cut at 
rim of the jar, is made of wood rendered waterproof by true angles or on curved lines, exactly and rapidly. On 
varnish or paint. To opposite edges are secured wire ' one end of the main part of the gauge is a clamp for 
fasteners made of iron or steel spring wire, copper holding the tongue in place, as shown in Fig. 1. 
coated, or of brass wire. The form of these wires is Mounted on the tongue is a slide, having a recess in 
clearly shown in the engraving. Tpe cover is placed its top; in the edge of the recess is formf'd a pointer, 
on the jar by bringing one of the spring fasteners into which indicates the po::ition of the slide on the scale 
engagement with the under side of the rim of the jar, on the outer edge of the tongue. On the upper surface 
then pulling the other fastener until it will pass over of the slide is a projection having an aperture for re-
the rim, then pushing ceiving a pin projecting from a block, as shown in Fig. 
down the cover and re- 2. The diamond for cutting the glass is held on the 
leasing the second fast- . lower end of a rod passing through this block, a spiral 
ener, which will engage spring pressing the rod downward. On the main part of 
with the rim. T h e  the gauge is a guard which can be locked in place, there-
cover is removed by by facilitating the cutting of large quantities of glass of 
I1Jlling out one of the the same size. To cut along the edge of the tongue, 
fasteners. The cover can the slide is moved, the spring permitting the diamond 
be made to fit any size to give more or less where there is any unevenness in 
jar. This invention has the glass. To cut the glass on curved lines, the block 
been patented by Mr. shown in Fig. 1 is removed, and that shown on the 
W. F. McFarland;  par- right of the sweep, Fig. 3, is adjusted on the slide 
ticulars can be had from mounted on the tongue. The sweep, which is provided 
Messrs. McFarland & with a diamond carried by a sliding clamp, is then 
Rowles, of Pleasant- swung to .describe the desired circle, the center of the 
ville, Ohio. glass being located by the pointer on the edge of the re­

The United States Cot­

ton Harvester. 

The United ' 8  t a t e s  
Cotton Harvester, in­
vented by Mr. Owen T. 
Bugg, of Georgia, was 
recently exhibited in 
operation at the New York Cotton Exchange. In 
spite of certain disadvantages arising from the slipping 
of the wheels on the polished floor, and the brittleness 
of the dried cotton plants, the trial was pronounced 
successful by the planters in attendance. The cost of 
harvesting the lint by hand is at a low estimate $10 
per bale, while with this machine the inventor states 
that the cost will not exceed $1 per bale. Should he 
be able to realize these figures in practice, the innova­
tion will be of great importance to the entire cotton­
growing district. 

.. I e , . 
• Honor to W holD Honor Is Dne. 

Mr. Alvan Clark, of Cambridge, Mass. , the famous 
telescope maker, has received from the Czar of Russia 
the honorary golden medal of the empire, " in acknow­
ledgmep.t of the excellent perforlllance� of the great 
object glass.'.'. made for the chief telescope in the Pul­
kowa observatory. This medal is seldom bestowed, and 
only for extraordinary merits. 

cess in the slide on the tongue. 
This invention has been patented by Mr. E. O. 

Boyle, of Chateaugay, N: Y., who will furnish all 
further particulars. 

. . . , . 
AN ENGLIBH STERN WHEEL STEAllER FOR THE NILE, 

Stern wheelers have of late come very prominently 
before the public in consequence of the success which 
attended those built by Messrs. Yarrow & Co. for the 
Nile expedition. It will be recollected that in the' lat­
tel' part of 1884 the Government determined to imme­
diately advance upon Khartoum. Had steamers been 
available at the time, suitable for the navigation of the 
Nile, they would undoubtedly have been adopted; but 
such not being procurable, the authorities resorted to 
the now well-known rowing boat system. There was, 
however, a stern wheeler partly finished in Messrs. Yar­
row & Co.'s yard at Poplar, which was being construct· 
ed for a South American firm, and this the Goyernment 
purchased. Immediately after she was shipped, the 
War Office ordered an exact facsimile to be put in hand 
and finished with all speed, and it will be remembered 
Messrs. Yarrow & Co. completed her in the remarkably 
short period of seventeen days. These boats were 100 
ft. long by 18 ft. beam, drawing 18 in. water. One of 
them was put together above the second cataract near 
Wady HaIfa; and was ultimately named the Lotus. 

This design of steamer having proved so great a suc-

H U LL OF STE RN.W H E E L  ST EAM E R  F O R  T H E  N I L E .  

cess, Lord W olseley desired the Government to imme­
diately contract with Messrs. Yarrow & Co. for eight 
more, which were forthwith proceeded with, and 4lne 
of these forms the subject of our illustration, which has 
been engraved from a photograph taken in Egypt. 
Some of them were fitted up as gunboats, and some 
for transport purposes. A large gun was placed on 
the upper deck, forward, commanding, from its ele­
vated position, a good range over the river banks. 
There were also eight Nordenfelt guns, having shields 
in front of them, in various parts of the vessel, placed 
so as to receive an all-round fire. Forward, on the 
lower deck, is a shot-proof house capable of accommo­
dating eight riflemen, and high above the rest will be 

BOYLE'S GLASS CUTTING GAUGE. 

seen .the conning tower, from whence the navigation:bi 
directed. 

In order to secure economy of fuel, which is very 
scarce in Upper Egypt, the engines were compound 
surface condensing, and the boiler, which was of the 
locomotive type, was arranged either for burning wood 
or coal, it being provided with a fan and closed ash 
pan, to be utilized at times when an extra supply of 
steam was needed to ascend any specially rapid part of 
the river. Under ordinary conditions of working, how­
ever, a forced draught was not used, so as to avoid the 
wear and tear of the boiler. 

The general arrangement of the cabin accommoda­
tion is clearly seen from the engraving. 

There is one point about the construction of the hulls 
which is deserving of special notice, namely, the man­
ner in which they are designed, with a view to being 
put �gether with the greatest possible rapidity. To 
full�plain the system, we refer to the accompanying 
engraving. The hull is divided into several transverse 
sections, each section having water-tight bulkheads at 
both ends. When afloat, they draw 6 in. , and are of a 
size suitable for easy shipment in a vessel's hold, and of 

AN ENGLISH STERN WHEEL STEAMER FOR THE NILE. 
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being readily handled and transported overland. The 
sections were conveyed to their destination at Oe.iro, 
there lowered into the river, and immediately united 
together afloat. The angle iron which joins the trans­
verse bulkheads to the skin plating is of larger size 
than the rest of the frames, to admit of a number of 
holes through which bolts may be passed to join the 
sections together. It will be seen that the floor plates, 
being 15 in. deep, are of such a height that although 
the water will pass through the holes in the bulkheads, 
it cannot rise to so high a level as to flow over into the 
interior of the section, which therefore remains afloat. 
This enables the bolts' to be passed through and to be 
tightened up, uniting the sections firmly together ; 
when this is done, the small amount of water left can 
be easily pumped out. 

This mode of. construction has been found to be 
highly suc,cessful, and, as a matter of fact, one of the , 
hulls of th�se boats was connected up completely in 
five hours. There seems to be no deficiency in strength 
incurred by this system, because the nature .of the 
strains thrown upon these stern wheelers is of such a 
character that there is always a compression through­
out the entire hull, tending to keep the sections to­
gether and not to separate them. 

It is a fact not generally known, says the Engineer, 
that for a certain indicated power a stern wheeler gives 
a somewhat greater efficiency than a side wheeler. Not 
only does the design enable an exceptionally light hull 
to be built with ample strength, but the position of the 
wheel is specially favorable, because, as pointed out by 
Mr. Wm. Denny, it acts upon the water at a point where 
it has a definite forward motion, i. e. ,  at the top of the 
following wave. It also lends itself to an arrangement 
of steering gear by means of three or four rudders 
placed between the wheel and the hull, which secures 
a maneuvering power impracticable with any other 
mode of propulsion. This is, however, particularly the 
case when going astern, which is an essential condition 
necessary to be complied with in shallow river naviga­
tion. The disadvantage t.o this system as compared 
with screws is that the engines are, for a given power, 
of greater weight on account of their slow movement. 
This would no doubt be a consideration in navigating 
those rivers where skilled labor is available and repairs 
easily executed ;  but in those parts of the world, as on 
the Upper Nile for example, where such is not the case, 
the slow moving machinery is, beyond all doubt, far 
more trustworthy and less liable to derangemqat or 
early depreciation from wear and tear. MoreovEll!'the 
entire machinel'y is accessible for repairs while the boat 
is afloat, every part being above the water; while,on the 
other hand, with a screw propelled 
steamer, should its propellers or 
shafting get bent or broken, which 
in such navigation is likely to occur, 
it inololves lifting the stern of the 
vessel out of the water or placing 
it in i' dry dock-conditions which 
it is impossible to comply with in 
many foreign places. 

•• • •• 
A Curious Savings Bank. 

Some years ago, an old wooden 
br�dge spanned the Schuylkill 
River at ' the foot of Penn Street, 
Reading, Pa. In the course of time 
a more substantial structure was 
deemed necessary, and the timbers 

TRE )[ERSEY TUNNEL. 

(Oontinued from fl1'st page.) 
for the construction of a tunnel under the Mersey 
was introduced into Parliament. Commercial panics 
and the opposition of vested interests, however, pre­
vented its passing until 1871. Even then the work was 
languidly supported, and it was only in 1879, when 
an arrangement was made with Major Isaac, that the 
work began to advance. Since that time the organ­
ization has been so perfect that progress has !leen un-

SEOTION SHOWING RELATIVE POSITION OF RAILWAY 

TUNNEL, DRAINAGE AND VENTILATING READINGS. 

The Ventilating Fan draws the Air from the Tunnel under the ' River at 
• any Desired Point. 

ceasing, and among 3,000 men constantly employed, 
no death has occurred for which a coroner's jury has 
blamed the company or the contractor. 

The initial boring experiments showed that there 
was an almost uninterrupted stratum of red sand­
stone beneath the bed of the river, and through this 
the tunnel has been made. Though no actual inun­
dation occurred, the percolation of wat.er, owing to 
the porous nature of the sandstone, proved a source 
of considerable difficulty. This was removed; how­
ever, by the gigantic pumps erected at both ends of 
the tunnel, of which we give illustrations. They were 
kept constantly going, and were capable of delivering 
300 gallons per stroke. On the 17th of January, 1884, 
litlle more than four years after the undertaking had 
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head in less than four minutes. At either end liftE 
capable of raising a hundred persons at a time have 
been erected, so that there will be very little delay in 
getting from the streets to the .railway which lies so 
far beneath them. The tunnel is already in full work­
ing order, and trains run freely through it. On the 
Cheshire side it ios joined by the Great Western Rail­
way system. All that now remains to be done is the 
connection of the tunnel railway with the Lancashire 
railway system. / '  

/ .. . . , .. ./ 

----:// Well Flodlo&". 

In: the London Times of February 9, 1885, appeared 
'the following paragraph: " The Allgemeine Zeitung 
gives some interesting particulars of remarkable suc­
cess in indicating the presence of water springs � 
the part of a man named Beraz, who seems to be a re­
cognized authority in such matters. The scene of his 
performance was in the Bavarian highlands, at a height 
of more than 1 ,300 ft. above the level of the sea. The 
commune of Rothenberg, near Hirschhorn, suffered 
greatly from want of watE'r, and invited Beraz, last 
autumn, to endeavor to find some source of supply for 
them. He inspected the locality some afternoon ill 
the presenc>e of the public authorities and a reporter of 
the Allgemeine Zeitung, and announced that water was 
to be found in certain spots at depths which he stated. 
, The first spot was in the lower village, and he gave 
the likely depth at between 62 ft. and 72 ft. , adding 
that the volume of water which the spring would give 
would be about the diameter of an inch and a quar­
ter. After incessant labor for four weeks, consisting 
mainly of rock blasting. the workmen came on a 
copious spring of water at a depth of about 67 ft. 
What he declared about a water source for the upper 
village was very singular. He pointed to a spot where, 
he said, three water courses were perpendicularly 
under one another, and running in parallel courses. 
The first would be found at a depth of between 22% ft. 
and 26 ft. , of about the size of a wheaten straw, and 
running in the direction from S.E. to N. W. The 
second lay about 42 ft. deep, was about the size of a 
thick quill, and ran in the same direction. The third, 
he said, lay at the depth of about 56 ft. ,  running in the 
same direction, and as large as a man's little finger. The 
actual results were as follows : The first wate. course 
was struck at a depth of 27% ft. ,  running in the direc­
tion indicated, and having a diameter of i in. The 
workmen came on the second at a depth of 42% ft. It 
had a diameter of ft in. The third was found at 02% 
ft. below the surface, and having a diameter of f in.­
all three running iil the direction Beraz. had indicate!L . 

Unfortunately, no hint is given of 
his mode of procedure." 

We have just received from Herr 
Beraz the following translation from 
the Allgemeine Zeitung, which we 
give verbatim et literatim : 

, ·,of the old bridge were carefully 
taken apart, and reserved for use 
in repairing and rebuilding the 
smaller county bridges. While pre­
paring some of this old timber for 

Mr. C. Douglas Fox, 
Engineer to the Mersey Tunnel. 

Mr. James Brunl�e8, 
Engineer to the Mersey Tunnel. 

Mr. A. H. Irvine, 

" In spite of the most expensive 
machinery of pumps we did hitherto 
not succeed in securing an abun­
dant water supply for our highly 
situated nunnery, Altomunster, 
near Roehrmoos, Bavaria, which 
has now-for the last thousand 
years-almost uninterruptedly been 
inhabited by conventuals ; conse­
quently we had to struggle with a 
most painful scarcity of water, even 
during seasons of moderate dryness. 
Finally, we applied to the well 
linown spring finder, Mr. Beraz, 
at Munich; and the result ob-

Resident Engineer, Mersey Railway. 

ENGINEERS OF THE NEW KERSEY TUNNEL. 

its new use, a few days ago, it became necessary to been regularly taken in hand, the workmen on 
saw off several feet from a heavy piece, which was to the Birkenhead side shook hands with those from 
be used as a girder in a small bridge under contempla- Liverpool. So accurate had been the calculations of 
tion. When the end portion dropped to the ground, the engineers, that the centers of the borings were 
the workman was astonished to hear a jingling sound less than an inch apart . .;£,h. e rapidity with which 
as of gold and silver coin. A summons of such gqpd the work had been carried 01.1; was greatly due to the 
omen insured a speedy investigation, which resulted use of Colonel Beaumont's horing machine, which is 
in finding eagles, half eagles, silver dollars, halves, and driven by compressed air, and scoops out a tunnel 
quarters mixed together in careless confusion. The seven feet in diameter; large quantities of explosives, 
source of supply was found in a section about eighteen however, were also employed in the excavations. The 
inches in length and five inches deep, which had been tunnel, which is laid with a double l ine of rails, is 
hollowed out of the log with auger and chisel. An well drained and ventilated. The ventilating . tunnel, 
inch thick cover had been fitted over the opening . so 7 feet 2 inches in diameter, is . placed parallel to the 
cleverly and seaJed with so much care that detection, main tunnel, and at a distance of about 20 feet from 
other than accidental, was hardly pot'sible. The it. The ventilation is accomplished by means of fans. 
treasure had heen confined in a home knit woolen Two of these, each 40 feet in diameter, placed, one at 
stocking, and as the saw cut off the toe, a part of Liverpool, the other at Birkenhead, ventilate the sec­
the contents was discharged. tion of the tunnel which lies under the bed of the 

The value of the deposit, though reported to be river, while two smaller fans purify the air in the 
considerable, was not made public. The money was two extremities of the tunnel which lie beneath the 
probably hidden awl;l.y a number of years ago, as land. When these four fans are all at work at once, 
specimens of three, five, ten, twenty-five, and fifty they can draw out of the tunnel 600,000 cubic feet of 
cent scrip, niceJy fol ded up in a piece of writing paper, air per minute, thereby changing the whole air of 
were among the contents. Not a line indicated the the tunnel once in every seven minutes. In conse­
ownership. The question of possession is consequently quence of the great depth of the river, and the com­
divided as to whether it should go to the . workman parative shortness of the line, the gradients are some­
who discovered it, the owner of the timber, or the what severe, but this drawback is obviated by the 
county. The finder probably inclines to the first sug- use of exceptionally powerful locomotives, which will 
gestion. perform the journey between Liverpool and Birken-

tained by his intercession is so 
brilliant that we deem it our pleasant duty to pub­
blish it for the benefit of communities and establish­
ments in want of water. On August 12, 1885, in the 
afternoon, Mr. Beraz indicated to us, in each of our 
three highly situated convent gardens, a spot covering 
a subterranean spring; two hours later he reported in 
writing on his observations. Spot No. 1 covers a well 
80 cm. wide, whose strength would be sure to fill a 
pipe of 1% in. diameter; spot No. 2, a well as large 
as a thumb; and No. 3, one as large as a finger, all of 
which would surely be found at a depth of between 28 
and. 30 meters, and flowing in the direction from E.S.E. 
to W.N.W. No external symptom had ever fed us to 
suppme that water was to be found on these spots. 
Our calamity compelled us immediately to begin at the 
spring No. 1, indicated as the strongest; rock blasting 
rendered our work very difficult for several weeks ; at 
last we found, at a depth of 29% meters, the well indi­
cated, pouring forth crystalline wa.ter into the shaft. 
Careful trials by means of the existing pumps have 
proved the volumen to be 1% in. 

" We now really enjoy a good supply of pure water 
for household, agricultural, and piscatory purposes, to 
such a degree that it gives us much pleasnre to propa­
gate the name of Mr. Beraz in order to make. it known 
to the parties still suffering from the want of drinkable 
water. 

" Convent Altomunster, December 9, 1885. 
" M. Maximiliana Hirschauer, Prioress, Ord. St. Birg." 
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Closing the Straits oC Belle Isle. breaking the plastering, as it always does through 

To the Editor of the Scientific Ame1'ican : walls, partitions, and ceilings when the under-
Potting Boilers In Rowboats. In a recent issue of your paper, Mr. John C. Good- mentioned preoaution is not taken, I specify that the 

To the Editor of the Scientific American : ridge suggested a novel way of elevating the tempera- holes for the steam or hot water pipes are to be bored 
I notice a sub-committee of the Committee on Com- ture of the New England States and the Dominion so much larger than the pipe (a quarter of an inch is 

merce of the House of Representatives has been ap- maritime provinces. The polar current, running south- sufficient) as to allow of inserting a sheet iron or, bet­
pointed to recommend some special legislation in re- ward through the Straits of Belle Isle, interposes a cold tel' still, a tin tube, leaving a space of say one-eighth 
gard to yachts. Would it not be well to get some offi- wall between the North American continent and the of an inch all around the pipe, with two or three little 
cial decision as to what constitutes a " vessel " under Gulf Stream. By building a dam across the straits tacks or stone or iron wedges between them to keep 
the law making rules for the government of " vessels and sh�ting off this current, Mr. Goodridge imagines the hot pir;e from contact with the outer metallic ring. 
propelled in whole or in part by steam," which I think that tlm'Gulf Stream would hug our shores and give I Bright, clean tin is the best thing that can be used, 
is the phraseology of the-law ? us a climate similar to that of Great Britain. as, when not in contact, it never heats. So true is 

I have a rowboat, and conclude to put a one horse But if we consider the cause of the polar currents- this that, when used as a screen around a red hot coal 
engine in her, and do so. Until then she was a " skiff," why they move down from the high latitudes on the stove, though not an inch therefrom, it reflects back 
and the eye of the law knew her not. With this sim- eastern coast of America, but do not on the western all the rays of heat thrown upon it; you can touch 
pIe addition I am notified she has become a ,. vessel, " coast of Europe and Africa--it will be seen that Mr. it with impunity, and it actually feels not even warm, 
a1l!d more officials than she can possibly contain de- Goodridge's philosophy is unsound. but comparatively cold or cool. 
mand that I shall immediately, under heavy penalties It is well known that when warm water is in the act The precaution I advocate is extremely simple, and 
for non-compliance, take out a license for a pilot, engi- of COOling it undergoes contraction till within a few de- in no way costly. It can cost nothing to bore the 
neeI'. and captain. My boiler must be of a particular grees of the freezing point, so that a cubic foot of cold holes through skirtings, stUdding, floors, etc., the frac­
style,. and so must be the safety valve. I must carry so water is heavier than a cubic foot of warm. Hence it tion of an inch larger, and $5 or $10 in any house would 
many " floats, " an ax, water pails, lanterns, and an is found that even under the equator, where the water cover the whole cost of the pieces of tin or iron pipe re­
anchor, and must post up my licenses in some desig- is warm on the surface of the ocean, at the depth of quired for the purpose of insulation. 
nated place, which shall be conspicuous. two or three hundred fathoms it is several degrees be- CHS. BOILLOIRGE, M.A. , F. R. S.C. ,  etc. ,  

I find i t  impossible to  comply with these require- low the freezing point. The cold water being heavier City. Engineer, Quebec. 

ments ; remove my engine, depend upon the " white sinks to the bottom, so that even the Gulf Stream has 
h b " d th f h an· ArctJ·c bed of water beneath I·t. French �cadelDY Prizes Cor 1886. 

as reeze, an e eye 0 t e law closes upon my 
being. In consequence of the difference in the specific grav- The following are among the prizes offered this year 

Should a craft of limited size, carrying neither pas- ity of the polar and tropical oceans, there is a constant by the Paris Academy of Sciences: 

sengers nor freight, used solely for private purposes, be pour of waters from the northern regions southward, Geometry: A study of the surfaces admitting all the 

subject to the rules regulating our steam commercial and a corresponding movement of the displaced equa- symmetrical planes of one of the regular polyhedrons-
marine ? CHARLES DOTY. torial waters northward. 3,OOOf. ; Francceur prize, the work most conducive to 

Alt III F b 17 1886 But why does this cold south bound current run the progress of the pure and applied mathematical sci-on, . ,  e . , . 
• ' .  I .. close along the American shore, while the warm cur- ences-1,0:lOf. Mechanics : Extraordinary prize of 

Tricks oC Microscope Venders. rents are crowded eastward ? In other words, why is 6,000f. for any work tending most to increase the effici-
To the Editor of the Scientific American : the ocean on the west coast of Europe and Airica ency of the French naval forces ; Montyon-700f.-in-

Venders of cheap microscopes continue to play tricks warmer than on our eastern coast ? For the same rea- vention or improvement of instruments useful to the 
upon the unwary. I will give you the secret. They son that the cold Arctic water occupies the bed of the progress of agriCUlture, of the mechanical arts or sci­
use a small particle of sour paste, pretending it is a ocean, even under the equator, while forcing the warm ences; Plumey-2,500f.-improvement of steam engines 
drop of water, and the objects shown are anguilulm, or water upon the surface. Because it is heavier. The or any other invention contributing most to the prog­
paste eels. The following is the method of working earth's diurnal motion toward the east imparts a ten- ress of steam navigation; Dalmont-3,000f.-the best 
the trick: dency to bodies on the �urface to move westward, as work by any of the Ingenieurs des Ponts et Chaussees 

The vender has standing before him on the stand seen, for instance, in the polar currents taking a west- in connection with any section of the Academy. As­
with his instruments a glass of clear water, usually erly course when approaching the equator ; and hence tronomy: Laland prize-gold medal worth 540f.-for 
containing a bit of ice. The instruments consist of a the cold water, being heavier, is always found on the the most interesting observation on work most condu­
short fenestrated brass tube carrying two plano-con- eastern shores of the continents. H ence the cold cli- cive to the progress of astronomy; Damoiseau-10,OOOf. 
vex non:'achromatic lenses, one of which is about 1 '0" mate of Labrador and the warm climate of England in -best work on the theory of Jupiter's satellites, dis­
and the other 0 '5" focal length, and so arranged that the same latitude ; the cold climate of eastern China cussing the observations and deducing the constants 
the visual focus falls on the plane surface of the smaller and the warm climate of British Columbia. Damming contained in it, especially that which furnishes a direct 
lens. Besides the instruments and a glass of water, a the Straits of Belle Isle, therefore, could have no effect de.ination of the velocity of light; Valz-460f.---:-for 
number of clean wooden toothpicks lie carelessly scat- in warding off the Arctic current or bringing the Gulf the most interesting astronomical observation made 
tered on the stand. On a little bench under the table Stream nearer to us. So long as our planet's diurnal �- during the course of the year. Physics : Grand prize 
and concealed from public view, there is a small box of tion exists, so long will a cold Arctic current run south- of the mathematical sciences-3,000f.-for any import­
sour paste, plentifully supplied with anguilulre. ward along the east coast of China and the east coast ant improvement in the theory of the application of 

When a customer steps up, the chances are a hun- of North ·America. electricity to the transmission of force. Statistics : A 
dred to one, as every microscopist knows, that his first But, admitting that Mr. Goodridge is correct, would prize of 500f. for the best work on the statistics of 
question will be, " Does this here show the animalcules it pay to dam the Straits of Belle Isle ? It would not, France. Chemistry: Jecker prize-5,000f.-for the 
in wat@;r_? "  The ready answer is, "Show 'em ?  Cer- for the effect would be the destruction of our fisheries. work most conducive to the progress of organic chem­
tainly ! Fact is, I don't dare to look at the water. I There are few fish, and nQne that are good, in the warm istry. Geology: Vaillant prize, on the influence exer­
keep melted ice water for my use. That generally waters of the Gulf Stream, our fisheries being confined cised on earthquakes by the geological constitution of 
ain't got many." " Has that water got any in it ? "  con- to the cold waters of this Arctic current, which Mr. a country, by the action of water, or of any other phys­
tinues the querist. " We can see, "  says the vender, Goodridge is so anxious to shunt off into mid-Atlantic. ical causes. 
and he picks up a clean toothpick, dips it into the E. STONE HIGGINS. .. 4 • I • 

glass, and prepares to put a drop on the front lens. Ottawa, March, 1886. The Sioger Sewing Machine COlDpany. 

His hand, however, is shaky, and the toothpick drops, .. • • •  .. 
The Singer Sewing Machine Company have in the 

falling generally on the little shelf which projects " Fire CrolD StealD Pipes." 
United States 1, 500 offices, the business being transact-

I· htl f d th t bl H '  
. ed from twenty-two centers, located in th9 large cities. s Ig y rom un er e a e. e pICks it up again, To the Editor of the Scientific American : 

d d t f ·  The Canadian business is similarly managed from an un er pre ense 0 WIping it sticks it into the paste, A pertinent article, under this heading, appears in 
t . t t· I t dh two central offices, one at Montreal and the other at ge s a very mmu e pal' IC e 0 a ere, again touches your issue of January 16 last. 

· ·t to th t d h Toronto. The London (England) office controls im-1 e wa er, an smears t e front of the field or ob- I am of opinion, from practical experience, that hot . t' 1 mense interests, including South America, middle and Jec Ive ens. water pipes in contact with woodwork are dangerous, 
Th . t· th 1 k d '  

. northern Europe. The western Asia business is con-e VIC 1m en 00 s, an IS amazed and delighted, and I only wonder that insurance companies do not 
d t . ht . t ·  , trolled from Hamburg, Germany, under the charge of an s ralg way mves s m a  scope, paying from one refuse to insure where the necessary precautions are 

t t d II f h t t th d Herr Neidlinger, one of the best managers in the Sing-o wo 0 aI'S or w a cos s e ven er less than fif- not taken to isolate pipes sufficiently to prevent dan-
t t ($1 75 d el' service. Most of the woodwork is made at the South een cen s . per ozen). gel', which, as I shall presently show, it is so easy to do. 

This ingenious piece of rascality was the invention During soft weather, steam and hot water pipes be-
Bend, Ind. , factory. 

f h f 1 d h· h This company have several factories. One at Eliza-o a man w 0 ormer y rna e IS eadquarters in Pitts- come very hot from the surrounding air being too warm 
b P d h f ha beth, N. J. ;  one at Montreal, Can. ; one at Killbowie, urg, a. , an w 0, or ye;trs, s derived a large to relieve them of or abstract their heat, as colder air 

f tl . d " l " Scotland; and one at Vienna, Austria, the latter in-revenue rom lIS an SlIIll ar fakes " gotten up for does. On one occasion this winter, a very soft day, my 
th f t t d h ·th - tended to supply the trade of Russia, Turkey, and e use 0 s ree ven ers, w 0 el er pay him a royal- steam boiler had raised the temperature throughout all 
t th . b t . ht eastern Asia. The total number of company offices y on ell' use or uy ou rIg the privilege of using the pipes about the house to such a scorching heat that 
th I t ld b th d'ff throughout the entire world is something over 4,500. em. was 0 y ree I erent individuals that everywhere the woodwork was very hot, and I could not 
th 'T 'd tho fift d II h ' In fact, says the Journal, it is the largest industrial eJ pal IS man y 0 aI's eac for the secret of bear my hand on any portion of it without burning it, 
tho " f  k " b  t th t t b . company in existence. IS a e, u . a ,  no emg able always to find as if I held it on a hot stove. It is only two or three .. . . . • 
paste which contained eels, they were also compelled to weeks ago that a towel laid across the coil in a room Danger oC Chloral. 
purchase from him at a large price some " starting " or on the third floor of the house was actually scorched, At a recent meeting of the Cincinnati Academy of 
cultivating fluid. All soul' paste does not contain the as if by a red hot iron, and this has happened more Medicine the uses of " chloral " as a remedy were pretty 
anguilulre ; vinegar eels are sometimes used, but only than once. thoroughly disculSsed. The experience of the profes­
when the cultivated paste eels cannot be gotten, as True, water heated under atmospheric pressure only sion seemed to be that " chloral'was an uncertain and 
they are too large-one of them frequently stretching attains to a hE-at of 2120 Fah. , or 1000 0. ; but in a five treacherous remedy."  Some persons are more affected 
entirely across the field of vision. The eels raised in story house, with even an open well or cistern in the by a dose of four grains than others are by a dose of 
paste without the use of this fertilizing fluid are much garret above-a height, say, of 50 feet, equal to a pres- twenty grains. Cases were reported where 200 grains 
larger than those obtained by its aid. sure per square inch of nearly 22 pounds-the water, of per day had been given, and one case, reported by Dr. 

The number of educated people who are caught by- course, reaches a much higher temperature, as it does Beck, of the Baden army, where 430 grains were given 
this trick is really astonishing to one who.}labitually in any closed vessel ; and if to this be added the ad- in three and a half hours, the patient sleeping for 
uses the microscope. A street vender !twe tells me ditional pressure or resistance in the rising mains due thirty hours and recovering. The profession also 
that he has repeatedly sold 'scopes to physicians whom to the retardation by friction through long stretches agreed that chloral cannot successfully be administered 
he had fooled into believing that the instruments pos- of pipe with numerous right angled bends, it is easy to hypodermically. There were cases reported also where 
s�ss�d a�plifying power sufficient to enable them to understand how the temperature required to force the death was caused by the administration of ten or twenty 
dIS�lllgUISh blood and pus corpuscles, and even bac- column of water along may be- increased so as to be- grain doses, and where dangerous symptoms resulted 
term. F'RANK L. JAMES, PH.D. ,  M. D. , I come exceedingly dangerous. . I from a single five grain dose. Such a remedy cannot 
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St. LoUIS, Feb. 16, 1886. dll8 tg "Qntilllla.l R�parud(:lll 3DQ ggntraGti�n frQLU skillful hanGS. 
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1 66 
Submarine Torpedo Doat •• 

On this subject Mr. Nordenfelt lately read an inter­
el!lting paper before the Royal Service Institution, Lon­
don, from which we take the following points relating 
to his new submarine boat, illustrated in the SCIEN­
TIFIC AMERICAN of November 7, 1885. 

This fast boat was 64 feet long, 9 feet beam, over 
sponson 12 feet, with 60 tons displacement, and 100 
horse power engines. Speed, 9 knots, capable of going 
150 miles without recoaling. It carried a fish torpedo 
outside, to be discharged mecha.nically. It is intended 
to run on the surface, but blowing its smoke out under 
water, till it nears an' enemy, when it descends and 
moves " awash,". with a cupola alone above water. 
When this is liable to be seen, she descends altogether 
under water by means of propellers. The vessel is kept 
in the horizontal position longitudinally by means of 
rudders in the bow, which by the action of a plumb 
weight bring the boat back to this position should any­
thing suddenly make her leave it. 

'-titutiff e  �mtritau. 
firing 2-pounder for use against torpedo boats if neces­
sary. Finally, Mr. Nordenfelt prognosticated the em­
ployment of such , boats in the defense of channels all 
over the world, declaring them to be most sober, busi­
ness-like affairs, although they might be suggestive of 
the conceptions of Jules Verne. 

It may be well for our naval people and Congressmen 
to consider the points here given before they waste 
millions of dollars upon great hulks for a new navy. 

. . . . .. 
TEN INCH BREECH LOADING NAVAL GU. 

Our illustration, which is from Enginee1'ing, shows a 
ten inch breech loader with Vavasseur carriage, com­
plete with all the latest appliances for rapid firing and 
quick change in the direction of the cannon. When 
we compare OIle of these guns, with all their attach­
ments of le\'ers, cog wheels, screw gears, etc. , with the 
simple great guns of twenty-five years ago, it will be 
seen that mechanical ingenuity has greatly adva&ed ; 
probably the efficiency of the gun itself has been corre-

-- -- -- ------
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tridgel!l of dynamite inserted. Wanting electl'ical 
apparatus, the firing was done by fuse cut to a length 
sufficient to permit the men to escape from the cyl­
inder, which waf! filled with water before firing. The 
simultaneous explosion of the cartridges produced 
the intended effect, and the process was repeated until 
the desired point was reached. 

M. Jardin claims that this method may be applied 
without danger, provided that the cartridges are 
placed as far as possible away from the cylinder, 
which would otherwise be broken� The effect upon 
the soil was comparable to a light earthquake shock, 
at times accompanied by jets of water thrown up 
around the pier; but more frequently, with depths 
of 27 to 30 feet of earth, the gases of explosion es­
caped into the interior of the tube without making 
any outside demonstrations. 

THE CATHEDRAL OF GRANADA. 

A good idea of the architectural beauties presented 

TEN INCH BREECH LOADER GUN WITH VA VASSEUR CARRIAGE. 

Three features are specially emphasized by N orden­
felt: (1) The employment of heated water to give off 
steam as an unfailing reservoir of energy. (2) The sub­
mersion of the boat by mechanical means, which is 
much safer than depending on specific gravity, because 
practically the density of water alters so slowly with 
the depth that a vessel that descends below the surface 
may descend to a great depth. The horizontal position 
protects the boat from dangerous impetus downward, 
and the mere cessation. of working the special propel­
lers causes the boat to rise. (3) The use of rudders to 
keep the vessel always horizontal. There is no dif­
ficulty as to, sufficiency of air and heat. After fourteen 
miles run, when the crew had been inclosed for three 
hours, the temperature was only 32° C.,  or 90° F., and 
a tallow candle even on the floor burnt without visible 
diminution. The turtle back of the boat can be pro­
tected against machine or quick-flring guns by an inch 
steel plate, but it is so oblique to the direction of fire 
that it would, Mr. Nordenfelt believes, resist it with­
out. When " awash," the water would protect the 
vessel. 'fwo Whitehead fish torpedoes are carried, but 
more is expected from an electrical controlled torpedo, 
which would push in any protecting netting, and 
w •• ld. fir� aoo pounds of dynamite. There is a quick-

spondingly improved. In a future number we intend 
to refer to the subject again. 

• •  e • •  
Sinking Tubular Foundations u'lth Dynamite. 

Le Oenie Oivil, in describing the construction of the 
Palma bridge over the Guadalquivir River in Spain, 
notes the use of explosives in sinking several of the 
tu bular piers. 

' 

Work was commenced in the spring of 1884 upon 
the foundations, and compressed air was employed 
on the first pier, which was made up of two cast iron 
columns, each 8 feet in diameter. But progress was 
interfered with by frequent rises in the river to the 
extent of 16 to 18 feet, and by the fact that the 
depth to hard bottom was only about 34 feet below 
the water surface, and the heavy counterweight thus 
required to overcome the lifting effect of the com­
pressed air was awkward to handle under ,the con­
trolling conditions. 

M. Jardin, the engineer in charge, finding it im­
practicable to increase the weight, conceived the idea 
of employing dynamite as an aid in sinking his piers. 
His method was as follows: The cylinder being cleaned 
out and all made ready for a " sink," holes were bored 
horizont�lly out under the cutting edge, and car-

by some of the old Spanish churches may be gathered 
from an examination of the picture of the Perdon en­
trance or doorway of the Cathedral of Granada, here­
with presented, and for which we are indebted to La 
Ilustracion Espanola. The first stone of this g1'eat 
edifice was laid March 15, 1529, with solemn ceremonies. 
The architect was Diego de Syloe; he" died long before 
the completion of his great work. Over a hundred years 
elapsed before it was finished. 

We have in this design the variety and profusion of 
adornments which are so characteristic of the Renais­
sance. , The elegant arches adorned with the richest 
n�ouldings ; the figures of Justice and Faith, which sus­
tain a Latin inscription, written by the confessor of 
Queen Isabella; the airy columns that rise at the sides, 
girdled with floral wreaths and crowned with capitals 
at whose corners appear little faces from between this­
tle leaves; the magnificent frieze and the shaded cor­
nice of its entablature ; the grand shield of arms carved 
on the' two salient pillars; the delicate proportions of 
the second division, which give character to the figures 
of Moses, of David, and the Eternal Father-all that 
Syloe left complete-contribute to render this work one 
of the most faultless creations of ornamental architec­
ture. 
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THE CATHEDRAL OF GRANADA -THE PERDON DOORWAY.-FROM A DRAWING BY ANTONIO HEBERT. 
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PHOTOGRAPHIC NOTES. 

Making Lantern Slides on Dry Pl.s.-From a paper 
read recently by B. J. Edwards before the Photo­
graphic Society of Great Britain, and published in 
the B1'itish Journal of Photography, on the above sub­
ject, we extract the following interesting particulars: 

For contact printing from negatives of a suitable 
size, the gelatino-chloride process will be found es­
pecially suitable; it also has the further advantage 
that it is extremely easy to work. 

This beautiful process was first described by Dr. 
Eder, of Vienna, who exhibited at the Technical Ex­
hibition held in 1881, ' at the Society of Arts, in Lon­
don, a series of fine transparencies made by the new 
process. 

In April of the following year I had the honor of 
demonstrating the process before the South London 
Society at the same place. and I also introduced 
gelatino-chloride plates commercially in this country. 

Since that tim'il many improvements have been 
made. Dr. Eder's formula for gelatino-chloride emul­
sion was published, with instructions for modifying 
it in preparation so as to produce various tones in 
the transparency. Dr. Eder also published his formula 
for development by means of citrate of iron. Then 
came Captain Abney's ferrous citro-oxalate developer, 
which was much more rapid in its acti.on, but which 
gives only black tones in the transparency. Shortly 
afterward, in the course of my experiments, I dis­
covered that the tone or color of the transparency 
could be varied at will by simply altering or increas­
ing the time of exposure and using a weak or re­
strained ferrous oxalate developer. This discovery 
was published at the time, and at the same time I 
ventured to predict that this or a similar modification 
of the gelatino-chloride process, applied to paper, 
would probably prove the quick printing process of 
the future. That my prediction has already been par­
tially fulfilled is shown by the rapid printing papers 
already in the market and more or less extensively 
used. I have brought with me some of the results 
of my earlier experiments in this direction, which may 
be interesting. 

With regard to the development of gelatino-chloride 
plates for transparencies, the rule above mentioned 
holds good. Short exposure and powerful develop­
ment gives black tones, while full exposure and re­
strained development gives warm or red tones. 

The following formula will give good results with 
any desired range of color: 

. 

STOCK SOLUTION. 

No. !. 
Oxalate of potash . . . .  . .  . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  . . . .  2 ounces. 
Chloride of ammonium. . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  40 grains. 
Bromide of potassium . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 " 
Distilled water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . .  16 ounces. 
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or four drops of a sixty-grain solution of bromide of The plates may be developed with any of the usual 
potassium and proportionally increasing the time of formulre for ferrous oxalate or alkaline pyro, taking 
exposure. In practice it will be found a good plan to care to use sufficient bromide as a restrainer; the iron 
make up two separate portions of developer, strong developer already given for chloride plates answers 
and weak, and commence with the latter. Should well. 
the plate prove to be underexposed, the developer Ordinary tea saucers form capital dishes for wash­
must be poured off and the more concentrated solu- ing lantern slide plates, the transparencies being placed 
tion used to bring out the picture and complete de- film side downward, so that the plate is supported by 
velopment. This method will allow considerable the corners a little above the bottom of the vessel. An 
latitude in the time of exposure. Several pl. may hour's washing in this manner with several changes 
be developed in the same solution; but the d�eloper water will be found amply sufficient to remove the 
gradually loses its energy, and will not keep long hyposulphite from the film. 
after being mixed. .. I • • ..  

To fix the pictures Diake up the following fixing so- How the New . Mexlcans Capture Ants. 

lution: An automatic combination self-adjusting ant trap 
Hyposulphite of soda. " . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . .  1 ounce. and intoxicating machine has been in use for years in 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 ounces. New Mexico and Arizona, which' is worthy of careful 

Pour sufficient of the above, when dissolved, into a civilized attention. The chief ble!'sing of that arid sec­
separate dish kept for the purpose, and immerse the tion is held to be mescal, a fiery liquor distilled from a 
developed and washed plate for two or three minutes, species of cactus, and the principal curse is an immense 
or until fixed, taking care not to expose the plate to black ant that considers himself proprietor of any pre­
light during the operation; then wash well under the mises to which his nest may belong. It is said that 
tap, and apply the following clearing solution : the natives could not live without either the mescal or 

Sulphuric acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � ounce. the ants, for while it is only m escal that can make a 
Saturated solution of alum . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 ounces. Mexican's life endurable with the ants, it is only the 

Pour a small quantity of the above repeatedly over ants that can wake a Mexican from the profound coma 
the plate for about a minute, or until the slight de- into which the mescal plunges him. 
posit of oxalate of lime (caused by the washing water) ' The ancient Mexican method of trying to get rid of 
is dissolved away, and the picture becomes bright and an ant's nest was to fill up the main hatch with fine 
clear; as soon as cleared, wash well in repeated changes gunpOWder and touch it off, keep a fire boiling over it 
of water, and allow the film to dry spontaneously. In night and day for a week, or drown it out with boiling 
working this process, great care must be taken that lye. The only result was that the ants would stay down 
not the slighest trace of hyposulphite of soda comes cellar until the trouble was over, and then cheerfully 
into contact with the developing solution or with the repair the damage done to their dwelling, and "lay for" 
plate, before or during development. Separate dishes the Mexican in the silent watches of the night with a 
must be used for each solution ; the dishes, as well as vigor and alacrity that were truly awful. 
the hands of the operator, should be frequently washed One day a desperate Mexican poured a quart of 
and kept scrupulously clean during the various man- mescal down his throat and buried the bottle in the 
ipulations, otherwise the films are liable to become center of the principal ant's nest in his yard, with the 
stained and discolored. intention of filling it with gunpowder and blowing both 

When quite dry, the transparencies may be varnished himself and his enemies out of the Territory. Having 
with good clear negative varnish applied with heat in buried the bottle to its neck, he went to the trader's to 
the usual way. get the powder. When he returned, he found that the 

The above method of making lantern slides by con- bottle was filled with ants, whom curiosity had prompt­
tact printing from small negatives will be found all ed to drop in, and who, unable to climb out, were in­
that can be desired. In cases where it is desired to dulging in a rough and tumble free fight that did the 
obtain slides for the lantern from larger negatives by Mexican's heart no end of good. Another bottle was 
printing in the camera, the chloride plates are not quickly procured and filled, and by sunset the Mexi­
found so suitable, owing to their compam.tive want of can found himsel proprietor of seven quarts of ants in 
sensitiveness to the weaker rays of light which pass various stages of mutilation and wrath. To shake 
through the lens, therefore it becomes desirable to use these into a bonfire was easy, and thus in a day the 
a more sensitive film. For this purpose it is found colony was broken up forever. 
that gelati'no-bromide plates having the sensitive com- The writer has seen two pounds of rifle powder ram­
pound in the film in an extremely fine state of di- med into an ant's nest and prove ineffective in its de­
vision will, with suitable development, give excellent struction, while by the bottle system the work was 
results, and be sufficiently rapid for ' all purposes; thoroughly accomplished in less than a week by the 

Sulphate of iron . . . . . . . . . . . ��: .�: . . . . . . . . . . . . . . . . . . 4 drachmil. in fact, plates of any rapidity may btf' used, pro- capture of the last ant in the cOIp.munity. 
Citl:i.c. acid . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 "  vided the development be modified to suit the degree . .. I '  • •  
Alum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 of sensitiveness in the film. Care must also be taken Importation or Carrlaltes by Americans. 
Distilled water . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 ounces. to avoid fogging the plates by actinic light previous Mr. Phelps, the new Minister to England, declared in 

The developer is made when required for use by to exposure, or during devjlopment; at least some a recent speech before one of the London guilds that 
mixing equal parts of the above solution. portion of the highest lights in the picture should be " America makes better carriages than England, and 

To print the transparency, the chloride plate is represented by absolutely clear glass, without a trace makes them cheaper." The London correspondent of 
placed film side next the negative, in an ordinary of fog or deposit of any kind, which would detract the Liverpool Mercu1'y disputes this statement, and 
pressure frame, taking care to adjust the plate ex- from the brilliancy of the image. These plates are says that " while America makes lighter and stronger 
actly in position over that part of the negative which also suitable for contact printing by gaslight, and conveyances than England, the landaus and broughams 
it is desired to reproduce. The manipulations may with a plate of moderate rapidity, about eight or ten of New York are most of them built in England; and 
ue safely done by candle light, or weak gaslight, as, seconds' exposure to the light of a good ., fish tail " that, in spite of a heavy duty, carriages are bought in 
although the plates are very sensitive to daylight, burner, at a distance of about twelve inches from the London and shipped to New York." 

" they are' not very sensitive to ordinary artificial or flame, will be found sufficient for negatives of ordinary In response to the last statement, Coach, Harness 
yellow light. printing density; thinner pegatives should be exposed and Saddlery, of this city, has published the following 

The time of exposure to diffused daylight, two or less time or at a greater distance from the light. Ex- energetic rejoinder. It says : " It is true, carriages 
three feet from the window of an ordinary room, posure may also be made by diffused daylight, in the are purchased in London and shipped to the 
will vary from two to twenty seconds, according to the dull light of an ordinary room; it is, however, far more United States, but the statement that ' the landaus 
power of the light and the density of the negative ; difficult to judge the correct time, therefore it is pre- and broughams of New York are most of them built in 
full exposure in a dull light usually gives the best ferable to use artificial light. England ' is sheer nonseI\se. The total appraised value 
results. It is important that as nearly ' as possible correct ex- of carriages imported into the United States during the 

With weak or thin negatives, it is better to cover posure be given, according to the density of the nega- year ending November 30, 1885, was a trifle over $70,000, 
the printing frame during exposure with a piece of tive and the power of the light; underexposed plates more than one-half of which were from France. The 
opal glass or white tissue paper, giving sufficient ex- when developed appear hard, with black shadows and total number of carriages imported is less than one 
posure to compensate for the loss of light. A conve- want of detail in the half tones, while very much hundred. Of these, judging from the values appended, 
nient method of printing by ar1lificial light consists in overexposed pictures are usually thin and flat, with- at least one-quarter were small vehicles. One of the 
burning an inch or so of magnesium ribbon at a dis- out sufficient contrast. leading houses in the city of New York has sold more 
tance of twelve inches from the printing frame; sev- For printing lantern slides in the camera, it will be broughams since the 1st of July, 1885, than the total 
eral plates in separate frames can be exposed at the found a convenient plan to diffuse the light which imported from Europe in a year. The larger number 
same time to lessen the cost, which is, however, very passes through the negative by means of a sheet of of imports are by Americans who purchase vehicles 
trifling. white tissue paper stretched on a -frame, and ar- when visiting England or France. One fact is notori-

To develop the transparency, place the exposed ranged about two inchtJs from the back of the ne- ous : the vehicles imported are, as a rule, plainer than 
plate film uppermost in a porcelain dish, mix ' equal gative; a shallow tmy or box without lid, with an would be accepted from home builders." . 
parts of the above solutions, adding No. 2 to No. 1 , open space for the negative cut in the bottom of the . 4 .  I • 
and pour the mixture rapidly and evenly over the tray, and the other side of the tray covered with " HORSE SENSE "  is well illustrated in the way that 
plate; rock the dish during the progress of develop- I tissue paper, will answer admirably for the purpose. some of them perform their duties on the top floors of 
ment (which may be examined from time to time by The space between the camera and the ' negative New York warehouses, where other power is not avail· 
yellow light). When sufficient detail and density is should be covered so as to exclude the light. This able, in the work of hoisting goods to the different 
obtained, which will usually be in about two or three may be done by means of a sleeve or tube of dark floors. In one case a horse has thus been kept at the 
minutes, pour off the developer into a measure, and cloth or velvet attached to the tray, and tied at the top of a high warehouse for eleven years, without hav­
flood the plate with water, and wash well under the other end around the lens of the camera. The ex- ing been down to terra firma but twice in the whole 
tap. posure may be made at a window by diffused daylight, time. The horses are directed when to pull and when 

The above developer, with moderate exposure, will or by burning a few inches of magnesium ribbon a to stop, pulling by the sound of the check rope when 
give positives of a rich black or purple color; warmer few inches from the tissue paper screen. The flame shaken from below, to which they invariably give a 
or redder tones may be easily obtained by simply di- should be m.ed about during combustion to insure prompt attention that might well be imitated by many 
luting the mixed solutions with an equal quantity equal distribution of the light through all parts of I workers in a higher field, but otherwise they are al-
of distilled water, or by adding to each ounce three the negative. ways left to themselves. 
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ENGINEEBING INVENTIONS. 

A steam actuated valve has been pat­
ented by Mr. John T. Toole. of East Saginaw, Mich. 
Between the steam chest and the cylinder i. an auxili­
ary steam c)lest · with an auxiliary valve, with other 
novel features, whereby steam pumps will work with 
regularity, and will not be left on the dead center at 
starting or stopping. 

• • •  

KI8CELLANEOUS INVENTIONS. 

an annular space and compartment, so that when the 
box is taken in the hand, to use the blacking, the brush 
will be prevented from coming In contact with the 1ln­
gers by the outer wall of the box. 

. 

A lemon squeezer has been patented by 
Mr. Jacob J. Sturla, of Memphis, Tenn. Combined 
with a cup having a perforated bottom is a pivoted lever 
with a block lltting in the cnp, and an inverted cup 
shaped plate with notches in the. rim, held on the bot­
tom of the cup by a screw, so the juice cannot 1l0w out 
too rapidly at the bottom or squirt out at the top. 

A bedstead or cot H'b.s been patented by 
A register for elevators has been patent- Mr. Henry Williams. of 2 Duke Street, London Bridge, 

ed by Mr. Daniel Segur. of Toledo, O. It is a registp,r- Surrey Co., Eng. This invention covers a novel combl­
ing mechanism for measuring the distance traveled by nation of parts In a bedstead or cot, which shall be 
hydraulic elevators in one direction, by which. when comfortable and strong when set up, and which can be 
the size of the cylinder or piston Is known, the con· readily erected and conveniently taken down lind rolled 
sumption of water will be indicated. up in a small package. 

A well drilling machine has been pat- A clothes line has been patented by Mr. 
ented by Mr. Oscar Rust. of Ithaca. N. Y. This inven- Albert G. P. Dorsey, of Clarksburg. Ind. It is desigued 
tion relates to machines in which· the drill tool is work· to be operated between the laundry room of a house and 
ed on a rope actuated by a cam, and provides a friction a post In the yard; so that clothes may be both hung 
gearing to prevent breakage, besides simplifying the out and taken In without going out of cioors, and pro­
construction. and enables the spool or the rope drum to videa for preventing sagging of the line and gathering 
be quickly thrown into or out of gearing. , . of the clothes pins. with various other novel features. 

A tedder has been patented by Mr. John A draught equalizer has been patented 
M. Holler, of Albany, N. Y. The construction is s uch by Mr. George O. 'Flagg, of Columbus, Dl. Combined 
that by operating a lever easily reached from the driv- with a triple tree are double trees pivoted to its under 
er's seat the fo:aard end of the machine can be raised and upper sides, and having their inner ends turned 
and lowered. an the tedder teeth adjusted to work at I' doWnwar.cl and upward over the conticnous ends of the 
any desired distance f:�m the ground, making a strong, triple tree, to equalize the torsional strain and the 
convenient, and reliable hay tedder. I draught on the shoulders of the middle horse, 

A baby carriage has been patented by A washing machine has been patented 
Mr. George A. Ellis. of Gardner. Mass. The front ends by Mr. Cha.rles F. Decker, of Salt Lake City. Utah Ter. 
of its side hars are bent ·upward to form springs for sup.. The tub has a series of vertical shafts, with plungers on 
�orting the body at the front end, the side bars being their lower ends surrounded by open-ended cylinders. 
braced by rods in the usual manner. the construction springs connecting the cylinders to the shafts. while 
being simple and giving additional spring at the rear other springs force the shafts downward, the tub being 
end. revolved and the plungers forcing the water through and 

A parlor base ball game has been pat- beating the clothes. 
ented by Mr. Jacob S. Aydelott, of Xenia, Ind. The A bobbin winder has been patented by 
apparatus of the game consists of a board or table hav- Mr. William Connolly. of South Norwalk. Conn. It is 
log a baseball ground marked thereon. and a number to facilitste tlie winding of sewing machine bobbins 
of cards, each bearing one or more of the technical with little attention.from the operator, the bobbins he­
phrases used in baseball playing, the ftelding and bat- ing placed on the shaft of the winder and the thread 
ting sicies playing against each other with the cards. caught in them, when they will be wound, and the rota-

A baling press has been patented by tlon of the bohbin and thread spoQI stopped automatl· 
Mr. George Ertel, of Quincy. Dl. It has certain novel cally when the bobbin �s IIl1ed. 
features of construction and combination of parts of A spindle step for spinning machines 
the power connections between the sweep and the has been patented oy Mr. William A. 'Delmage, of 
plunger, by which the power applied to the sweep is Lowell, Mass. It is an annular depression or groove 
made to operate the plunWl1' in the press box most provided In the top of the aircham ber and around the 
effectively, while the device is simple and inexpensive. spindle to facilitate Oilinlr in cases where the spindle 

Automatic water works forms the sub- cannot readily be raised in the step. as in ring spinning 
ject of a patent issued to Mr. Mathias A. Lasks, of New frames, the in.vention being an improvement on a for· 
Orleans. La. It consists of a special combination of mer patented InventlQn of the same Inventor. 
pipes, valves, and other pieces. in connection with reo Chenille for embroidery forms the sub­

ervoirs, working on the siphon principle. for raising ject of a patent Issued to Mr. Julius Frelloehr. of San 
and delivering water without the use of a motor or other Francisco, Cal. It consists of a chenille strand of plush 
power machinery. � or pile threads, with binding ,threads twisted together 

A door latch has been patented by Mr thereon to hold the latter. and a fastening thread wrap­
Theodore C. H. Bayrhoffer, of Rising City, Neb. It i� ped aro�d th� pile and bindin� threa�. making a 
reversible, to suit" either right or left hand doors, and its s�rand WhICh WIll not untwist, .wlthout usmg gum ara-
operation is simple. as the spindle does not have to be blC or other pastes. . 
turned to withdraw the bolt, while the latch is stronll: A band saw mill. has been patented by 
and durable, �y be easily applied to the door, and is Messrs. Francis M. Hanks and �e N. Sibley. of 
cheaply mad.e. Midway. La. The saw has a longitUdinal series of holes, 

A wire hoop has been patented by Mr and the wheels on which it Is mounted nave pins pro . 

Jacob C. Durling. of Marine City. Mich. This inventio� jecting t�ugh the� periph?ral faces to engage the 
consists In a block grooved longitudinally and aper- holes, sprmgs affording a YIelding movement to the 
tured to receive the ends of the wire, bent outwardly p�s, a�d the saw being adspted to cut timber from 
and rivpted in the block, thus making a fastener, so eIther SIde of the table. 
a strong hoop can in this way be made of wire instead An apparatus for effecting emulsions of 
of the ordinary hoop iron. fats with milk, etc., has been patented by IMr. Carl Au-

A chimney cap has been patented by gust Jo�nsson. of Stockholm. Sweden. It consists of 
Mr. Thomas Edward�. of Amherst. N. S .• Canada. It is two comeaJ cups mounted on a shaft so that the 
composed of two semicircular or arched hoods halved larger opelllngs face each other and a narrow vent is 
il).to each other at right angles, and secured to an open formed b�tween. the edges of th� cups, so th�t the �pp�­
base to be lltted to the chimney top to present di ect ratus, b�mg rapIdly revolved. wlll llnely diVIde a llqmd 

draught openings through the hoods
'
to the four po�ts fat and Intimately mix it with milk. 

ot the compass. A combined buttoner and cigar cutter 
An anger has been patented by Mr. has been patented by Messrs. Louis B. Prahar.and 

Benjamin Forstner, of Salem, Oregon. The peripheral C�arles S. Shepard, of Brooklyn, N: Y. Combmed 
cutting edge is formed on the circumference of a slotted WIth the slotted stem of a button hoo� IS a bar �Inged in 
disk. the edge being in two parte, which begin at one of the slot, provided with a cutte�. makmg a deVIce which 
the slots of the disk and. terminate at the other slot, the can be readily used for b�ttonmg shoes �r gloves, or for 
Invention being an improvement on a former pateuted cut�ing off the en?-" of CIgars, and which can be con-
invention of the same iuventor. vemently carried In the pocket. 

A saw has has been patented by Mr. A safety wheel for roller skates has 
George N. Clemson, of Middletown. N. Y. It is made been patented by Mr. Rossiter I Towle, of Gunnison, 
of a strip of steel, with teeth cut upon opposite edges Col. Prongs projec.t downward from the :�ar end of 
for sawmg metal, the blade so formed being hp.ated to a t�e skate, with a series of apertures for recelvmg a pm. 
suitsble temperature for hardening and the teeth being I 

WIth a roller mounted between the prongs on the pin, 
then simultaneously hardened whil� the bodY Of the saw and � series of ape�tures for receiving a lOCk

. 
ing piu for 

fs.Jeft soft. locking the roller m place, and enable the skater to 
easily maintain his equilibrium. . 

A follower for packing barrels has been · A b I I  I' d t . '  . 
patented by lIr. Charles 1,'. Bellamy, of Prompton. Pat arre eve mg an russm� machme 
It has penetrating points or locking surfaces at one side has ?een patented by M�. Gustav H. W. Srmmon, of St. 
and a swinging hrace or locking lever at the opposite LOUIS, �o. It has a statIOnary and a �ovable platform. 
side, to lock the follower to the inside of tl!e cask. and eac� WIth d.l�on .. 1 slots, and �oop drIvers held In the 
keep the substance packed submerged in the brine or deSIred POSItIons by ?olts ,PRssmg through the slots, with 
other preserving liquor movable barrel levelmg disks acted on by weights, with 

• other novel features, for leveling and trussing barrels, 
A towel holder has been patented by kege, etc., at one operation. 

Mr. Cha.rles H. Delanoy. Jr., of New York city. It con- A ·11 'bl b '  I '  h' d"  k h sists of a llanged drnm mounted on. a shouldered axle, eXI e a rlUllve Ol' pO IS Ing IS as 
and a coiled spring within the drum to the outer sur. been patented by Mr. Joseph W. Byers, of Charleston. 
face of which is atlached a cord C�rrying a hook or Ill . It is especially designed for dressing and llnishing 
clasp for holding the towel. the device being simple In r�bber plates and arti1lcial dentures. and consists �f a 
construction and making an eff,�ctive holde CIrcular body of cloth, rubber, leather. or other lleXlble 

. • 

r. 
• material. that will keep pliable. having an outside layer 

Pljers form the snbJect of a patent IS- of ftexlble abrading material, all carried on the mandrel 
8ued to Mr. Cha.rles F. Hill. of Springfield, Wis. They of a lathe. 
are formed of two crossed levers pivoted at the inter­
section, each lever having a jaw in its inner edge with a 
semicircular recess having a semicircular groove, mak­
ing a tool especlallY designed for closing open wire rings 
for holding uprights on fence wires. 

A blacking box has been patented by 
Mr. George Ridgway, of Towanda. Pa. It has an inner 
rim attached to the bottom, and forming with the box 

A hame coupling has been patented by 
Messrs.-William A. Smith and John H. · Hughes, of 
Wocdlawn, Neb. It consists of a main plate with arched 
and apertured middle part and grooved side llanges. 
with adjustable side plates carrying hinged loops to re­
ceive the hames. to keep the horse's neck cool and pre­
vent it from· being pinched. while it . is adjustable for . larger or lIliilner horlies. 

A lamp burner has been patented by 
Mr. Joseph A. Coultans, of Brooklyn, No Y. It hIlS a 
cylindrical tapered neck, a fountain cap with Inverted 
conical seat, differing slightly in diameter from the 
neck of the bumer, and wedge.shaped projections from 
a ring placed within the bumer, and taking Into hook· 
shaped catches from the fountain cuP. forming a tight 
joint to prevent leakage by capillary attraction or by 
moving the lamp. 

A swing has been patented by Mr. Geo. 
Bauer, of St. Louis. Mo. Its construction is such that, 
with one or more persons occupying each seat, when 
those on one seat exert a downward pressure on the 
foot board. the swing frame is swung toward the side on 
which the pressure Is exerted. when a like pressure on 
the other side produces a motion in the Inverse direCt 
tion, so the swing can be readily operated by those oc­
cupying it. 

. A learner's telegraphic instrument has 
been patented by Emmor Bonsall. of Davenport. Iowa. 
Combined with a frame having spring contacts con­
nected with circuit wires Bre devices for pulling a slot­
ted or recessed strip between the Mpring contacts, thus 
breaking and closing the circuit. so that a perfect drill 
of the ear In the Morse characters can be accomplished 
by the aid of the machine, the characters being eounded 
so that one can thereby learn them without a ..eacher. 

A rheostat for incandescent electric 
lights has been patented hy Mr. S. Ambrose Hill, of 
Sunbury, Pat (George Hill, administrator of S. Am­

brose Hill, deceased.) It consists of a series of insulat­
ed wires secured to a drum or cylinder, the wires having 
base parte, and their ends connected by fuie insulated 
wires. one of the wires being connected with a binding 
post, a contact spring connected with another binding 
post resting on the base parts of the wires. 

A measuring pump has been patented 
by Mr. Amos B. Simonds. of Youngstown, O. It is 
more especlaJly designed for measuring oil as drawn 
from a barrel, the pump hringing · the oil into a vessel 
provided with 1l0ating gauge rods which indicate the 
quantity thus pumped, before it is removed from the 
vessel by a cock in its bottom. while under this vessel 
is a drip pan to conduct the drippings back into the 
pump. 

A galvanic battery has been patented 
hy Messrs. Alexander H. and Alfred W. Roovers, of 
New York city. and P6rcy G. Williams. of Brooklyn,N. 
Y. The zinc electrode has a longitudinal perforation, 
and the packing small side perforations, within and 
without the battery. while the carbon cup is in one end 
of the case and a rubber or other non-corrosive stopper 
in the other end, making an improved portable thera­
peutic apparatns, not liable to leak, and occupying but 
little space. 

BlIl"""fI4l61" . Waf'n�. . 
.. Tl'IflcUn the balaDOe:and found wanting." il the- Iene­
ral .,erdlct rendered against most of the so-calIed· cures 
for lung troubles. Such a dlsclslon has never been given 
agalbst Dr. R. V. Plerce·s .. Golden Medical DIscovery.' 
On the contrary. It Is conceded by thousands who halve 
tried It. to be the only remedy for consumption (scrofula 
of the luDgs) and scrofulous diseases generally. It wlil 
not cure when both luna are most gone. but If t1en 
when the disease is 1n the IIrst stages It never f.lls. . It 
Is also specillc for such scrofulous atrectlons &8 fever­
sores. white swellings. hip-joint disease. and great eat 
ing ulcers, and for blood taints generalIy, from whatever 
cause arising. By druggists. 

" Steel Stamps." J. E. Mathewson, SpriDgfleld, Mass. 
Wanted.-A good bnslneas man, with 810.000 to 

f15,000. to invest In and take aetlve management of a lu 
oratlve manufaeturlng business. situated in the Sonth 
For further Information address 'o H .... 1'. O. Box 173, 
New York city • 

Wanted.-A few ilrst class workmen on mathematl· 
eaJ. electrleaJ, and philosophleaJ Instruments ; lIood 
wages and steady work to competent men. Address. 
with reference, James W. Queen & Co.. IrJ4 Chestnnt St .• 

Philadelphia. 
Tools, Hardware, and other specialties made under 

contrnet. American Machine Co •• l'hlladelphla. 
Guild & Garrison's Steam Pump Works, Brooklyn, 

N. Y. l'umps for liquids. air, and gaSes. New cataloo. 
will be ready In March. 

Modem M'ch. Tools a sPll<lialty.. Abbe Bolt Forgers, 
Power Hammers. Lathes. Planers, DrI1!s. and Shapers. 
Send for estimates. Forsaith M. Co .• Manchester, N. H 

Wanted. -Mechanlcal drawing in connection with 
outdoor employment. Address .. Howard," 1'. O. Box 
173, New York. 

Wm. Frech. Sensitive DrllI l'resses. Turret and Speed 
Lathes combined, Power Punching 1'resses. 68 W. Mon­
roe Street. Chicago. 

Order our elegant Keyless Looks for your ftne doors. 
Circular free. Lexington Mfg. Co •• Lexington. Ky. 

Nickel Plating.-80le mannfacturers cast nickel an· 
odes, pure nickel salts. polishing compositions, etc; fl00 
"LAtt/.e Wonder." A perfect Eleetro Plating Machine. 
Sole mannfaeturers of the new Dip Lacquer KristaIlne. 
Complete outllt for plating. etc. H8.nson. Van Winkle & 
Co • •  Newark. N. J •• and 92 and 94 Liberty St.. New York. 

Woodw'kg. Mch'y, Enl(ines, andBoilers. Most com· 
plete stock in U. S. Prices to meet times. Send .tamps 
for catalogues. Forsaith M. Co:, Manchester. N. H. ·  
Shafting. Couplings. Hangers, Pulleys. EdIson Shafting 

MfR. Co .. 86 Goerck St .• N.Y. Send.for catalogne and prices. 
The Knowles Steam Pump Works, 44 Washington 

St .. Boston. and 93 Liberty St .• New York, have just Is­
sued a new catalogue, In which are many new and im­
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalollue will be 
mailed free of charge on application. 

HatnDell'B liJrirJinMr'B Pock6t-Boo7e. By Charles H. 
Haswell. Civil. Marine. wid MechanleaJ Engineer. Glv-

OW BOOKS AND PUBLICATIONS. ing Tables. Rules, and Formulas pertaining to Mechan-

WORKSHOP , RECEIPTS. Fourth Series. 
ics, Mathematics. and PhysiCS. Architecture, Masonry, 
Steam Vessels. Mills. Limes, Mortars. Cementa. etc. !IOO 

By C. G. Warnford Lock. New pages. leather. pocket-book form. ".00. For sale by 
York: E. & F. N. Spon. Munn & Co .• 861 Broadway, New York. 

The four hooks now comprising this series nwresent Machinery for LIght Manufacturing, on hand and 
a good deal more valuable features than are usnally built 00 order. E. E. Garvin & Co .• 139 Center St., N. Y. 
comprehended under the name of " receipts." The ar- Send for Monthly Machinery LIst 
ticles under some of the headings are really as COID- to the George Place Machinery Company. 
prehensive as would be found in a text-book on the 121 ChamberS and 103 Reade Streets, New York. 
subject treated of. The matter is to · a great extent a If an invention has not been patented In the United 
compilation. but the work has heen done by an In- StRteI\ for more than one year, it may stili be patented In 
telligent hand, generally well acquainted with the Canada. Cost for Canadian patent. t4O. Various other 
most recent details of workshop practice. The princl. foreign patents may also be Obtained. For Instruetlons 
pal subjects treated of in this �olume are, Waterprbof- address Munn & Co., SCIENTIII'IO AHIliBICAN patent 

iIJg. Packing and Storinlr, Embalming Rnd Preservilllr. 
ageney. 861 Broadway. New York. 

Leather Polishes, Cooling Air and Water, Pumps and Presses & Dies. Ferracnte Mach. Co., BrIdgeton, N. J. 
Siphons, Desiccating, Distilling. Emulsifying, Evapor· Wood Working Machinery. Fo.ll line. Williamsport 
ating, Filtering, Electrotyping, Stereotyping. Book- Machine Co., .. J,lmlted." 110 W. 3d St.. Williamsport. Pa. 
binding, Straw-plaiting, MusleaJ Instruments. Clock Iron Planer, Lathe, Drill. and other machine tools of 
and Watch Mending, Photography. etc. This volume modem deslgl!. New Haven Mfg. Co •• New Haven. Conn. 
also has an index covering subjects treated of in all Curtis l'ressure Regulator and Steam Trap. See p. 142. 
four volumes of the series, covering an extremely wide 
variety of workshop practice. GrimBAaw.-Steam liJngfne Oat4ckf8m.-A series of 

thoronghly Practical Questions and Answers arranged 
The Page Belting Company, of Con- so as to give to a Young Engineer just the information 

cord, N. H . • have issued. a neat catalogue and price list required to lit him for properly running an engine •
. 

By 
of their belting and lace leather, with practical rules Robert Grimshaw. 18mo. cloth, fLoo. • For sale by 

for the use of belting. It presents many facts worthy Munn & Co., 861 Broadway, N. Y. 

of the attention of buyers of belting and those having Send for catalogue of Scientl1l.c .Books for sale by 
charge of machinery, and has a simple but very complete Munn & Co .. 361 Broadway, N. Y. Free on application. 
cipher code, by which the customers of the company Iron and Steel Wire, Wire Rope. Wire Rope Tram· 
can readily order by telegraph any of the goods men I ways. Trenton iron Company. Trenton. N. J. 
tioned. - . NY8trom'B M"eMaMcB.-A .pocket book of mechanics 

The chm'g6 f<»' IflB6rlion under thhI head ill Orul Dollar 
a litnef<», each inB61'tion ; aIxnIt eight wordB to a liM. 
Adverli8em6nt8 mU8t be receI'IJ6d at publication qJfice 
as 8UI1"ly as TkurBda1l 1l'W7'ning to a'P'[J6ar in nea:t i118U8. 

are very uncertain property ; for every paying mine a 
hundred exist that do not pay. But If you write to Hal­
lett & Co .• Portland. Maine. you will receive free fulI 
particulars about their new business. and learn how 
some have made over $50 In a single day at it. You oan 
live at home. and earn from $6 to *25 and upward per 
day. Both sexes ; all ages. Capital not required ; you 
are started free. Send along your address. and alI wllI 
be proved to you. 

New Portable & Ststionary Centering Chucks for rapid 
centering. Prlce'lIst free. Cushman Chuck Co •• Hartford. 
Conn. 

Inventions made practical ; working models and ex;­
perlmental work · of every description at W. Gardsm & 
Sons. 00 Jonn St .• New York. 

Wanted • ...,.A 1irst class scienti1lc draugbtsman. Ad­
dress J. P. H .• P. O. Box 113. New York city. 

A new 3" and aJq' . " Bardou " Achromatic, cheap. 
T .• 8.'l5 I,lnden St .. Camden, N. J.  

Small Bench Lathes, with Countershaft" $16.00. . Cir­
cular free. T. ¥elch & Co . •  35 Batterymllrch Street, . 
Boston, Mass. 

Inventors having patents of merit for · sale. address 
Chu. Dablon, Jr., :II. eo_I St., Bolton, ItlaIlIo 

and engineering, containing a memorandum of facts and 
connection of practice and theory. by J. W. Nystrom. 
C.E.. 18th �Itlon. revised and greatly enlarg�. PIGUa. 
l2mo. roan tuck. l'rIce. $3.50. For sale by Mnnn &; Co .• 

361 Broadway. New York City. • 
Best Automatic Planer Knife Grinders. Pat. Face Plate 

ChuCkJaws. . Am. Twist Drill Co .. Meredith, N. H. 
Bradley's improved Cushioned·Helve Hammer. New 

desil!n. Sizes. 25 to 500 lb. Bradley & Co • •  Syracuse, N. Y. 
Crescent Steel Tube ScraperS are made on �entl1l.c 

principles. Crescent Mfg. Co . •  · Cleveland, Ohio •
. 

CUrtis Pressure Regulator for Steam Heating Appa- .  
ratus, Waterworks. eto. Curtis Regulator Works. Bos­
ton. Mass. 

Supplement CataIogue.-Persons in pursuit of Infor­
mation of any special engineering. mechanieaJ. or scien­
tillc subject, oan have catl!logue of contents of the SCI­
BNTII'TO AlIIEBIOAN SUPPLlllMENT sent to them free. 
The SUPPLIIIMBNT contains lengthy articles embracing 
the whole range of engineering. mechanics. and physical 
science. Address Muno & Co .. Publishers, New York . . 

The Improved Hydraulic Jacks, Punches. and Tube 
Expanderi. R. Dudgeon, 2£ ()Olumhla St •• New York.- ' 

Safety Elevators. steam and belt power ; quick and 
smooth. D. Frisbie & Co .• Philadelphia, Pa. 

Tight and Slack Barrel Machinery a "peclalty. John 
Greenwood & Co .• Rochester. N;Y • .  See \IIus. ad., •• p. l68. 

Domestic Electricity. Describing all the recent in. 
ventlons. Illustrated. l'rIce. ta.oo. E. &; F. ·N • .  Spon, . 

New York. 
Astronomical Telescopes, from 6" to largest size. Ob. 

servatory Domes. all lI\Jles. Warner & Swasey. Cleve­
land. O. 
, BUilngs' Patent Screw Pla�._ Drop ) l'orgmgs. nil 
klndl. Bllllnp & Spencer Co., Hartford, Conn; 
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HINTS TO CORRESPONDENTS. 
Name. a;'11 Alldre •• must accompany all letters, 

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

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

I nq u l rlu not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor, to reply to allJ either by letter 
or in this department, each must taKe his tum. 

Speelal Wrfden IuCormatlon on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

boiler �team any harder, or require a larger boller ?  A. 
The surface condenser will add about 12 to 15 per eent 
to the power of your engine. The air and circulating 
pump may absorb J4 to J.1i the gain, so that you will 
still be a gainer. 2. Would it be practical to compound 
the cylinders in an engine for a boat of this size! A. 
We do not think an ordinary propeller engine of that 
size can be compounded to advantage. 

(13) L. M. G. asks how to rig up an 
anvil in the rear of a store, 80 that it will make as 
little noise as possible. A. Set the anvil on a block of 
lead ; or make a putty ledge around the anvil upon 
the wooden block, � inch clear all round, 1 inch high. 
Raise the anvil clear of the block � an inch, by any 
means avallable, pour in the lead until it riscs above 
the bottom of the anvil ; or set the anvil on a �od 
bed of sand held in a box. 

(14) W. D. G: writes: How fast should 
SelenCiftc American Supplement. referred 

to may 'be had at the office. -price 10 cents each. 
Book. referred to promptly supplied on receipt of a sheet iron disk run to cut steel ? I have made one 28 price. , 
Mine raI . sent tor examination should be distinctly inches in diameter and run it 5,000 revolutions per 

marked or labeled. ' minute, and it will not cut nearly as fast as a thin 
emery wheel would do it. The disk is made of Russia 

(1) C. G. desires (1) a formula for gild- I iron, al\d run on a small saw arbor, first at about 8,000 
lng sunk and raised letters in stone (marble) . A. Ap- revolntions and afterward at 5,000. A. The saw should 
ply first a coating of size and then several successive have teeth. and the steel made red hot to cut fast. If 
coats of B.\ze thickened with finely powdered whiting not practicable to heat the steel, better use the 
until a good face is produced. Let each coat become emery ""eel. 
dry, and rub it down with fine glass paper before ap- (15) G. B. , asks whether the base of a 
plying the next. Then go over it evenly and carefully mountain is at the level of the tlurrounding country or 
with gold size and apply the gold leaf, burnishing with at the sea level. A. The base of a mountain is the plain 
an agate ;  several coate of leaf will be .... qnired to give or valley from which it rises. It has no relation to the 

good effect. 2. Ie tbere any gold liquId that can be sea only when washed �'y the sea. 
applied which will give as good an appearance as the 
above way of gilding, and how is it made? A. There (16) W. H. t.-You are right. In our 
Is a gold color stain for marble, consisting of equal formula for IlIllutions for blue prints on paper, in the 
parts of zinc sulphate, ummonium chloride, and copper SOIENTIFIO AHERIOAN of October 31 last, the consti­
acetate (verdigris), all in fine powder, carefully applied. tuente for the second solufJon were reversed, and 

should have read ammonia citrate of iron 140 grains, (2) H. R. , T. writes : I have a 20 horse water 2 ounces. It was a printer's error, which even 
power engine running a 52 inch, saw direct from the most inexperienced photographer ought at once drivIng wheel, which Is 60 Incbes, lind runs on 18 Inch to see. 
pulley on saw mandrel ; engine runs 170 revolutions per (17) C. E. F. asks how to mix sulphur minute. Can I run a countershaft and increase the 
speed of the saw, and do as mnch work as I can direct, for making joints nnder engine beds. A. Melt the suI­
wi thont losing power ! A. You may accomplish more phnr in an iron ladle in the same manner as with lead; 
.peed with a ,countershaft, but no more work, unless the only, cover the ladle while melting with a piece of 
engine is jn excess of power over the requirement 'of iron to prevent fire. 
the eaw. This yon should observe by increasing the (18) F. R. writes :  I notice that a con­
feed to ,the saw. If, in your judgment, the engine is denser of a steam pump is attached to the suction pipe 
capable of more power, you may put a smaller pulley, below the valves. Would it not work as well to be at­
say of 12 inches diameter, on the �aw mandrel, and, if tached to discharge pipe above the valves? A. No. 
necessary, place a light tightening pulley near the saw It requires a suction to clear the water from the can· 
,;mlley upon the slack side, to Increase the belt lap. denser. The force would stop the pump. 
Wo think this preferable to a countershaft and two (19) R. H. asks : Is the gold and silver 
belts. plate now in use electrO:plate, or Ie it made by some 

(3) J. W. H. writes : If a wheel, say an chemical process science has lately developed P A. The 
undershot one, is placed in a stream running from a 'I plate is made by electro deposition. See " Galvano­
reservoir, what portion of the water that works it can plastic Maniptila�ions," by W. H. Wahl, price $7.50; 
it be made to pump back into the reservoir from a pool also, " ElectrolYSIS," by Fontaine, $3.50, which we can 
beloW, sat at a depth of 15 feet from the surface of mail you on receipt of price. 
,the water in the reservoir!  A. From 40 to 50 per cent (20) J. N. O. asks :  1. How is the gilding 
into its own reservoir. done on china and glasswareP How is the amalgam 

(4) M. J. asks a cheap preparation to prepared so as to be , painted on with a brush' A. 
dip wrought i ron articles in to prevent rusting (after See the:'  Method of Gilding and , Painting on Glass 
beinlt milled). A. Use hot soda water to clean from and Porcelain," contained in SCIENTIFIC AHERICAN 

oil, then hot lime water, and dry. SUPPLEHENT, No. 86. 2. How can I make an amalgam 
, of copperP A. Copper amalgam may be formed by (5) B. T. T. writes : Boat A and boat immersing a piece of copper foil in a solution of ni­

B are running in the same direction at bullet speed. trate of mercury. See Watts' Dictionary for this A man standing on boat A, which Is 25 feet behind method. 
boat B, �ll()?ts at the man on boat B. Can lie hit (21) H. D. P. asks how rubber boots him, or, hi ' other words, will the bullet overtake boat 
B, when they are all going at bullet speed P A. Yes ; 
substantially the same"as if all parties were standin2. 

(6) M. K.-The gas governor referred 
to is a good regulator ·  of pressure, and will save gas 
when the street pressure is higher than required for 
economical burning. Burners do best at from " to � 
inch water pressure. IIi most towns and cities the 
pressure in the service pipes is from 1J4 to 2 inches. 
The governor regulates this to a uniform standard. 

(7) S. Y. C. asks the difference, if any, 
between s0-c8l1ed chilled shot and regular patent shot. 
A. All shot are chilled by an air blast, and fall into 
\Yater to prevent bruising. The patent Is in the method 
of finishing. 

' 

(8) T. E. wants to know the ingredi­
ents, proportions used, and manner of preparing muci­
lage tor �pping papers and family use generally P 
A. ,For household purposes an article is prepared by 
mixing S ounces gum arabic, 3 ounces dlstlUed vinegar, 
with 1 ounce white sugar. lnstead of the distilled 
vinegar, 1 part acetic acid and 5 parts water may be 
SUbstituted. 

(9) F. err. asks : What solution is used 
for tinning cast iron by dipping' A. Cast iron is very 
dUllcitTt to tin. It cannot be tinned by dipping. Can 
be tinned with a soldering copper, if made clean. 

(10) O. A. L. asks : 1. What college near 
central Illinois could I best study in as a Presbyterian 
minister'  A. Btackburn UniVersity, Carlinvllie, Ill. 2. 

What is the usual time ' for a graduate of a common 
high school to Il:radnate as such minister !  A. Pro­
bably about four years. You ' can obtain this inforina­
tion by consnlting' the catalogue of the institution re­
ferred to, which will be sent YOIl on application. S. 
What is the salary of such miilieters ' A. From about 
$400 upward. Your abilities may be such as to com­
mand a larger eaIary. 

(11) W. J. C. asks : 1. What is the dif­
ference between crown glass and Ilint glass' A. The 
difference is in the composition, crown glass being 
composed of silica, potash, and lime, while to tbese in­
gredients is added abont 40 per cent oxide of lead for 
fiint IfIasB. 2. Ie there a book publillhed on optics as 
IIpp1ied to photography' A. There are many books on 
nhotoi1'8phy. We believe none on the optics of pho­
tography specially. 

(12) E. S. writes: 1. There is a towboat 
here having an enatne 17x17, working high pressnre 
(100 ponnds), non.condensing, and there Ie talk of putting 
in a surface condenser and independent air an\'l cir­
culating pump. If the change Is made, will tt make the 

can be mended. The patches stuck or glued on are 
poor affaire. A. Rubber cement is the only means 
that we can recommend for the purpose of repairing 
rubber articles. Several recipes for such cements are 
given in SCIENTIFIC AKERICAN SUPPLElIIENT, No. 158. 

(22) M. D. writes : In the manufacture 
of koumiss, a certain amonnt of alcohol is generated 
by fermentation. How can the alcohol be afterward 
removed, when its use even in email quantities is ob­
jectionable, without impairing ite virtue as a food ? A. 
It is not likely that the alcohol can be removed unless 
a lactic fermentation is allowed to occur, but this 
would produce a sour mixture, which would' be nn­
palatable. We would snggest that a simple mixture 
of milk and a suitable carbonated water be need in lieu 
of the koumiss . 

(23) I. W. asks for a fire kindler, some­
thing that can be smeared on small pieces of wood 
or mixed with sawdust. A. The addition of a little 
sulphur. or impreguatlng the wood with kerosene or 
bitumen, wonld cause it to bum readily when once ig­
nited. 

(24) N .  G. asks : What will cure scab on 
sheep, especially what could be done in cold weather, 
or what would be better in warmer weather' Yon 
said, in a recent paper, turpentine is a remedy against 
various insects; might it not be good for scaM A. 
Take qnlcksilver 1 pound, Venice turpentine � pound. 
rub them tOl(Cther until the globules are no longer 
visible. Then add � piut oil of turpentine and 4 
pounds of lard. In summer, resin may be �ubstituted 
for the lard. The germicidal properties of turpentine 
are not sufiicient for it to be used alone. 

(25) G. H. B. asks if it would be very 
dangerous or foolhardy to coast from New York Bay to 
St. John's River bar in a steamer of 6 or 8 tons, 4J.jj ft. 
draught, and trust, for safety In storms, to running into 
river months and creeks, said boat (propeller) to be 
manned by three plucky, tolerably well experienced per­
sons, but who might want to anchor and sleep a little 
evary night? A. This question, as well as the hand­
writing in which it comes to us, indicates that the 
" plucky persons " referred to are boys. In reply we 
would say that, as much smaller boats have crossed the 
Atlantic, the thing proposed is entirely feasible, if suf­
ficient care and good seamanship accompany the pluck. 
A season of the year when good, steady weather is the 
rnle shonld be chosen, and we trust our boys will also 
take along with them a pUot familiar with the coast. 

(26) A. B. C. asks if it is proper, in 
bnllding a horizontal engine, abont * 24, to balance 
in the llywheel the weight of the piston; pfston rod, 
Cl'OIihead, uti COIiDlOtlDa rocl, or Ill01llc1 1 1llllance Olily 

one-third of the weight of the connecting rod A. If the sizing during the process of manufacture, you will 
there is a journal between the fiywheel and crank, it obtain a product that will be more readily disintegrated 
only makes matters worse by attempting any balance by than the ordinary manufactured article. 

' 

�e fi�wheel. You �n only balance the c�ank by,making (41) C. W. S. writes : 1. I have a lot of It a disk and balancmg the rod on the diSk, or as much un'bleached gum dextrine which I have tried to make of the pis�on as the cons
.
trn�tion ,,:ilI allow. For low 

I up. I have been partly successful, that is, I make the speed engmes no balancmg IS reqUIred. solution all right, but it is too dark. Would you inform 
(27) T. N. writes : If a bell is rnng, say me how I can make it look whiteP A. By filtering the 

by electriCity, in a town or city in which there are no solution through a layer of charcoal, the amount of col· 
inhalJitants within.hearing distance, would there be any oring matter will be greatly reduced. 2. If bleached 
sound? A. Webster defines sound as the perceiVed ob- dextrine is as good as the nnbleached, if so, what pro­
ject occasioned by the impulse or vibration of a ma- portion is used, that is, what quantity is used to a given 
terial l.substance affecting the ear ;  a sensation 07" per- quantity of water? A. The unbleached dextrine can­
cepttcm Of the mind received through thA ear. But there tains more gummy material than the bleached. The 
Ie a secondary meaning in which the occasion is some- amount of water to be used depends upon the consist. , 
times called sound, iu which sense sounds are spoken ency of paste desired, and it varies in different nses. 
of as audible or inaudible. (42) H. R. B. desires a description of the 

(28) S. A. L.-The freezing of an expos- cheapest and quickest process of making oxygen gas 
ed whistle pipe in very cold weather is reasonable if it and condensing it into a liquid form. A. See " How 
is so arranged that the steam does not readily circulate to make Oxygen." contained in SCIENTIFIC AHERICAN 
within the pipe. A horizontal pipe at the lower end of SUPPLEMENT, No. 313. Its condensation into ' liquid 
the whistle pipe might partially close communication, form requires very expensive apparatus, and liquefied 
by holding the water of condensation ; then the vapor in oxygen has no commercial uses. See the .. Liquefac­
the upper part of the pipe would begin to freeze to the tion of Oxygen and Hydrogen," contained in SOlEN-
surface until the pipe is closed. TIFIO AMERICAN SUPPLEMENT, No. 128. 

(29) N. P. M. -Imitation water marks (43) D. B. H. asks : 1. I am building a 
may be made in paper by pressure upon a marked plate steam engine, �4 cylinder ; what size fiue, boiler, 
in which the water mark is raised. They cannot be as II!1Pply and cxhanst pipes will be required to develop 
permanent � the real mark, because in the real mark H horf!C power? A. % inch steam pipe, � inch exhaust, 
the paper is'thln under the mark.-A1l systems of mne· 8 square feet heating surface in boiler. 2. How is soft 
manics reqnire a good memory to start with. We have solder made to use without acid or resinP A. Add a 
found nothing &s yet beneficial in their practical opera- little bismuth to common solder. 
tion. Any system of mnemonics, as applied to figlires, (44) C. W. asks how etching on silver is absolutely useless and mind entangling. Let your is done. Is it possible to do the same on copper ?  A. fignres be written; keep algebraical symbols for their Coat the metal with wax and bite in the design with legitimate nse, and the mind cleat-for relational con- dilute nitric acid, for both silver and copper. ception. 

(45) J. H. K. asks the name of a cheaR (30) H. C. asks if there is at present any metal or substance that will expand most at a tempera­practical plan for heating house furnaces by crude coal tore Of from 50" to 0000, and that will be Ie •• injured oil. A. Experiments and trials have been made in this by repeated heating. A. After mercury, try zinc. line, but so far the odor has been a most objectioIlRble 
feature, while the management and watchfulness re- (46) H. P. asks (1) further particulars 
qnired is more than an offset to any supposed economy. about the uses to which spirit of turpentine can be put 

(31) J. J. F.-The U. S. Government fur medical purposes. A. The application consiste in 
rtl bbing it upon the parts affiicted. The quantity depends has 1101 offered a reward for the discovery of perpetual upon the nature of the complaint. 2. How can l ob-motion. tain or make the feathers which act as springs under 

(32) J. E. S.-If a fan blows across a the smaller teeth of the combs of musical boxes' A. 
boat against a sail inclined to the axis of the boat, a An ordinary ,feather is used, properly clipped, placed 
small effect might be expected. If the fan blows for- b�tween the teeth of the comb, then glued and finally 
ward agalnst the sail, the effect · will be much like the trimmlld. The operation Is exceedingly simple, but a 
man that tried to lift himself in a basket. An anger little experience is necessary for satisfactory results. 
will not lift water as stated. Propeller pumps for small (47) C. W. B. asks : 1.  Is there any val'-heighte are in common use. 

nish to place on the inside of fiower pate to prevent (33) C. H. P. asks : 1. Is a comp08itor. the moisture from coming through without applyinl! 
supposed to shoulder the blame for mistakes which ap. heat ' A. Use melted paraffine or a shellac varnish. 2. 
pear in a newspaper, or is it the proofreader? A. It is What would be the best varnish to apply on the out, 
theproofreadcr's , duty to mark all errors plainly on the side of the pots over water colors' I want a varnish 
margin of tbe proof, and he is to this extent responsible that is brilliant, will wash, and not blister in the sun. 
for thE" final correctness of the printed matter ;  should A. We would recommend ypu to use French varnist •. 
the compositor fail to properly make the corrections A white shellac varnish or a colorless lacquer can also 
,marked, and the proof is not revised, theu the blame l¥' employed. 
for any errors rests with the compositor. ' 2. Which of 
the following is written correctly : " Side- and foot- (48) M. W. K. asks : 1. Is dust which 8.C·" 
sticks, " or " Side and foot-sticks, " the question being, cnmulates in coal mines where hydrogen largely pre­
Should the hyphen be placed after the word " side " ?  dominates in the coal explosive, A. It is : see " Ex­
A. The first quotation is undoubtedly correct, although plosions from Combustible Dust," SODllNTIFIO AKERI. 

such use of the hyphen has always seemed to us rather CAN SUPPLEHENT, No. 166. 2. Rule for computing 
an aifectation of purism. In the second quotation, there horse power of engine, the pressure and number of re­
should be no hyphen at all, as the noun there belongs volutions being known. A. See mauy former answers. 
equally to two adjectives, although it would form a (49) M. C. A. writes : I have before me 
compound word with either one as ordinarily used. the following recipe for making artificial dextrine: 

(34) An inquirer will find many valua- 2 parts nitric acid to 300 parts of water, and mixing 
ble papers 'on tempering steel mentioned in our Sup. this liquid with 1,000 parts of dry starch. This mixture 
PLElIENT Catalogue, notably in Nos. 95, 103, "nd 105. is t�en subjected. to �eat, or it may be produced by 
The steel manufacture is also treated of in many num- h�ting sta�h With diastase. What is .diast�se'  A. 
bers. One of the best recent works on different pro- It �s a peculiar azotized s�bstance contamed . 10 malt, 
cesses Ie W H Greenwood's " Steel and Iron " which I which effects the conversIOn of starch, first mto dex­
we can maii fo� $2.00. ' trine, then Into grape eugar . . 2. W�at proportions (in 

weight or measure) of the mgredlents named above 
(35) F. G. B. asks what is a good polish would b.e proper to use in making say 30 gallons or 240 

to put on rubber boots that are nearly new, but no shine pounds of dextrine' A. Dissolve 6 ounces nitric acid' 
on them? A. There is no polish in the market for this. in 8 gallons of, water.and mix with 200 pounds dry starch. 

(36) A. H. D. writes : Is there any par- (50) C. F. D. asks : Do all animal oils 
ticular quality of sheet rubber suitable to tie over top of when used in a steam cylinder with surface condenser 
dropping tube, the tube acting as a stopper to the bottle form a chemical action injurious to the baUer' What 
in which I keep nitric acid, C. P. ? The rubber is can- chemical action is formed? A. It is not a chemical 
tinnally exposed to the fumes from the acid from below, action that is feared. The all gathers the dirt and loose 
and becomes worthless in a few daya. On similar bot - scale in the boiler into a cake or cakes, which come in 
tIes containing hydrochloric, sulphuric, and acetic acid, contact with the fire sheets and burn fast, causing the 
C. P., I have had the same rubber for over a year, and iron to become red hot and bnlge. There is now no 
all are in good condition. A. A thin coat of parafiine on doubt of this being a fruitful cause of many expll>­
the exposed side would probably prevent the fumes SiODS. 
from attacking the rubber. ' (51) W. B. B. asks the process and in-

(37) J. R. desires a formula for furni- gredients used in tinning iron or steel on bits; common 
ture polish, having previously bought from a peddier a spoons, etc. Also how to prevent dross from forming 
receipt for which $10 was paid. but which proved un- on articles immersed. A. The process is the same 
satisfactory. A. Try the following polish instead. Melt as in galvanizing with zinc. See' SCIENTIFIC AMERI­
three or fOllr pieces sandarac, each of the size of a wal- CAN StJPl'LElIIENT, Nos. 176, 92. To prevent dross, draw 
nut, add one 'pint of boiled ai!, and boil together for one the work out of the , tin througlo a clear surface. " 
hour. While cooling add one drachm of Venice tnr· All pentine, and if too· thick a little oil of tUl1lentine too. , (52) H. W. L.- steam launches or 
Apply this all over the furniture, and after some hours, boata of 5 tons and over mnet be registered by the near­
rub it off; rub the furniture daily, without applying est U. S. Inspector. The fee is $5.00. 
fresh varnish, except aboutonce in two months. Water (53) H. N. B. writes: 1. I have a nickel 
does not injure this polish, and any stain or scratch may plated telegraph sounder, and it seems as if dust had 
be again covered, which cannot be done with Freuch settled down on it, and the dampness in the air made 
polish. See also the recipe given on page 193 of SOlEN- it adhere, till now it don't want to come off. A. The 
TIFIC AKERIOAN for March 28, 1885. nickel plating is an electrical deposit, and is porous. 

(38) J. F.-The material of which you The oxidation of tile metal beneath shows throull:h the 
send a specimen is un�oubtedly valuable for the making pores. When nickel plating is done on iron and not 
of fire brick and crucibles; but as similar clay can be burnished, the iron will rust and show through. YOIl 
purchased at $1.65 a ton at Perth Amboy, N. J. , you may be able to clean it fairly bright with chalk and 
could not compete with the New York market. If it water, rotten stone, and oil or rouge. Apply with a soft 
can be disposed of locally, then it Is of value to you, leatber buff. 2. What is a fox wedge bolt? A. A fox 
otherwise not. wedge bolt is one in which the inner end of the !lolt is 

split to receive a thin taper wedge, which tightens as 
the bol t is-driven home. (39) T. H. asks what will prevent,blood 

from clotting or curdling? A. An aqueous solution of 
neutral salts, snch as sodium sulphate or sodium chlo­
ride. 

(40) H. C. D. asks how to prepare paper 
that will disintegrate or become soluble in water more 
reat1U, tlian if it were 1I0t 10 prepared' A. l# omitting 

(54) H. B.-There are a few locomotives 
In the United States that can hanl one or two passen­
ger cars at 80 miles an hour on II short spnrt, but 60 
miles an hour is very high speed for straight runs, and 
out of the question for a continous trip of a hundred 
mUea or over. 
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(55) T. L. R. asks for a flux to use in drops oil of cognac in 95 per cent alcohol. Color with 

aluminum. A. Clean the surfaces well, and use par- caramel. 
affine, stearine, or balsam copaiba. (67) W. N. McA. writes: .1 have a steam 

(56) D. S. asks for a description of the launch 32 feet,long, 6 feet 3 inches wide. and 30 inches 
king snake, or house snake, and the superstitious rea- draught of water. I have a 5 by 6 engine of flrst class 
son why the Germans and Swedes keep them in their make, and an npright boiler 30 by 50 inches. I 
houses. A. The snake you refer to is probably the one am using 24 inch 2 flange wheel, made by the New 
generally called the " milk snake " in this country. It York Sufety Steam Power Company. I can make 250 
is described on pal/:e Il8 of vol. iii. of the Natural His- revolutions per minute with 30 pounds of steam. This 
tory of New York. Its food consists principally of is of course no pressure for a boiler of that size, but 
mice. insects. and other house vermin, and hence the with the wheel I have it is all the pressure I need for 
probable reason of its being called " house snake. " It 250 revolutions. which I suppose is as high speed as 
is not poisonous. and therefore its presence around the is prudent. The hull is of white cedar and a most ex· 
dwelling would be quite desirable 'without any super- cellent model for speed, having been built for nse in 
etitious reason. the navy to be pulled with oars. At 250 revolutions I 

off aId blow it every two weeks. A. The boiler Reis telephone operate successfully, you will need a 
should have two hand holes, near bottom; you do heavy battery and a very careful adjnstment." By sub· 
right to blow off often. Drawing the water off when stitutlng the poil\t or,blOck of platinnm for the carbon, 
the boiler is cold does not clear out the se diment. you will be able to succeed better with your telephone. 
Better draw out the fire entirely when steam Is up, (93) J. A. G. writes : 1. Is it true that lind then blow out all the water as soon as possible. 
This tends to stir up the sediment and carry it out. moist air is lighter than dry air at all temperatures ? A, 

Moist air is always heavier than dry alr at the same tem-
(77) G. A. M.-For brass bath : Dissolve peratnre. 2. Is not moist air that ie cooled to tbe dew 

together, in 2 gallons of water, 8 onnces suiphate of point heavier than unsatnrated air at tlie same tempera­
copper and 8 to 10 onnces of sulphate of zinc, to which ture? A. Yes. 

(57) P. C .-To soften the surface of 
steel for engaving, put the piece In a wrought iron box 
with clean iron filings. covering the surface to be en· 
graved ; fill up the box with clean white sand or ashes 
to keep out the air, and heat red hot for two to three 
hours, allowing to cool slowly. For hardeniIlj( files, 
rub a little hard soap across the teeth to keep from 
scalinl/:. Heat to a cherry red. and dip endwise in salt 
water. Then dip in hot fresh water to remove any 
salt on the teeth, dry over the fire, and slightly wet 
with linseed oil on a rag. To recover fioating gold from 
tb e surface of water, gather in a fine muslin net or on 
fl filler ·of blotting paper. 

make about 7 miles an hour. 1. Is it prudent to turn 
my 24 inch wheel over 250 revolutions, or had I better 
get a larger wheel, and one with more fianges, and 
would a 3 fiange be better than a 2 or 4, and what pitch 
should I use in either case? A. You may increase your 
speed' slightly hy increasing the speed of the wheel to 
300, but you will do better by using a 3 fian!'(e wheel 
of 26 or 28 inches diameter, with a pitch of 3 times 
the diameter, at the speed named. As you do not give 
the pitch of yonr wheel, we cannot decide as to its 
economy, only that a 3 blade of the same size would 
do better service. We do not recommend 4 flanges on 
wheel. 2. I am using 'salt water part of the time; can 
I use anything to prevent its injury to the boiler, and 
is it better to blow ont while not in nse, or had I bet­
ter leave water in boiler? A. Leave the salt water in 

(58) R. W. B. asks: 1. Is .it best to coat 
new leather belts with castor oil or any other oil? A. 
New belts should have enough dressing in them to last boiler, with as low salinometer Indication as possible. 

add 30 ounces carbonate of soda and 15 ounces bisul­
phite of soda in solution of water. Stir with a !'(Iass 
rod and add cyanide of potassium until the liquor is 
clear. Settle and decant. Then add an excess of cy­
anide, 1 ounce, to improve conductibility of bath. For 
copper coating on embossed cards for matrix: Sat­
urate the card with paraffine or beeswax, and cover 
the surface with blacklead, using a flne brush. 

(78) E.-There are patented. anti-fric­
tion boxes which are claimed to run dry at very high 
speeds. They are liable to became clogged with dust 
and abraded metal, when they lose their anti-friction 
qualities. Better nse hard metsl boxes with li:0od oil, 
which is well tried and reliable. 

(79) T. McM. asks : What is the largest 
engine in the world. for pumping purposes, ram! its ca­
pacity? A. Probably the one at the Lehigh zinc works, 
Friedensville, Pa. Its cylinder is 110),(' inches in diame­
ter, with 10 foot stroke. It has raised 19,000 gallons of 
water a minute from a depth of 350 feet. 

(80) J. W. H.-The best form of chim-
ney is ronnd, and about 20 times the diameter in height 
for large chimneys, and from 30 to 40 times the 
diameter for small chimneys. Chimneys shonld be 
adapted in size and heil/:ht to correspond with the 
volume of heated products of combustion. There is 
a little work by Armstrong that will give you the 
figures, " Chimneys for Furnaces, Fi replaces, and 
Steam Boilers," 50 cents. which we can furnish. 

Jleveral months, unless they are getting very hard When you lie up, blow out and pump UP. so as to leave 
treatm�nt. 2. The weight a beam would support, and the water as fresh as possible while steam is on. This 
the formula for fiIiding the weight ;  length of beam 47 discharges the air from the water and lessens oxidation. 
feet between the walls ;  size of beam 14 inches deep, 3. What is best application for outside of boiler to 
12 inche. thick, with a post in center, and a corbel 8 prevent rust? A. Rub the outside of the boiler often 
feet long on the post nnder the beam. A. A safe load with oily waste. In a short time it will have an oil 
at the ('enter of each span, with a d9fiection of one- coat baked on, or ' paint with linseed oil and blacklead. 
thirtieth of an inch to a foot, is 5,724 pounds for oak, 4. I wish to make hull 18 inches wider; can I " spon­
varying a little for different kinds of wood. For dis- sel " it without danger of dry rot, and wonld . you ad-

vise that method of I/:etting more beam? A. Wonld (81) D. H. W.-We have answered simi-tributed load. 60 per cent more. Formula is as follows : 
Breadthxcnbe of depthX E  not recommend you to widen o r  sponsel hnll ; y o u  can- lar questions many times. All parts o f  the periphery 

Safe load = ____ __ ----- not better the lines. and may make a very clumsy, slow of a wagon wheel move with the same velocity around 
Square of the length boat. 5. Which wonld give greater speed, a wheel of the axle. The top moves over the ground twice as 

E Is coefficient for a defiection one-thirtieth inch per extra high pitch or one of a lill:hter pitch, provided both fast as the axle;  the bottom does not move. Yon may 
foot. For yellow pine, E=137 ; for white oak, E=95. were tnrned same number of revolutions ? A. There make it look rational by close inspection with both 
For distributed load add 60 per cent to answer as by is a medium pitch, best suited to the ordinary form of eyes and mind. 
above formula. launches. A high pitch is suitable for very slim, light (82) W. D. P. writes : Given a locomo-

(59) J. F. -As we have ·before answered boats designed for high speed only. A low pitch is tive traveling, docs her piston head move backward 
in this column, a boat of considerable draught will float better for boats of burden having full lines. If the size as well as forward? A. Only in relation to the loco­
down stream faster than the surface current, because and pitch of wheel were conformable to the practical motive and its parts. Never I/:0es backward in relation 
the middle of the current has been fonnd to be moving reqnirement for midship section and displacement in to the track. except when the wheels slip. both cases, the high pitch wheel will give the best faster than top, bottom, or IIj!les. Friction of bottom 

speed. (83) O. B. desires some simple way to and sides is one aSSigned Cau�e'
btn� ,:e:ua�:ressnre 

(68) O. W. asks the distance traveled change the voice temporarily at a mask party. A. We due to depth is another; pro a y ot oge er cover 
know of no means other than practice. Sometimes the whole phenomena. Ice boats in certain positions by a column of mercury weighing one pound, con-

sail faster than the wind ; see SOIENTIFIO AMERICAN tained in a tube one inch in diameter. between 00 (zero) removal of teeth or keeping something iu the mouth 
SUPPLEMENT, Nos. 54 and 61, for a graphic description. and 900 Fah. A. By expansion a column 1 inch in length will effect a slight change. 

(60) K. W. G. asks : What liquid or com- at zero becomes 1'()()8 inches. at 90° Fah. (84) G. S. B.-The pressure of gravity 
bination of, liquids is the most sensitive to heat and (69) " Several Students. "-In the table is the supposed cause of the condensation of the ele-

ments of planetary matter. in this gradual process the cold, or which will expand the most when subjected til of saturated steam on page 708 of Haswell, you will latent heat of the original gaseous and liquid matters heat? A. Use alcohol, and color It by adding a little flnd 14'7 as the atmospheric pressnre corresponding 
aniline if it is desired to use as a tbermometer. with 212° tcmperature. T? this add 15'3, the pressnre ��:;Pfn:e�p!�e

�e 
I�e:�::,:'!c:��o::!�::�: .:!�!�� 

(61) J. L. G. asks the best method for above the atmo�phere, �lVlng you .30 poun.ds absolute latent heat into sensible heat. This may be due to 
p�eserving split or sl1wed oak-shingles, when nsed for pressure, opposIte to ,,:hlCh you wII.I find I� th? table both decrease of bnlk and molecular change. ". If I '  . b d th . I t 250'4°, the next figure III the equatIOn, which IS the i. rOOfing? so utlOn IS to e use , e simp es means temperature at 15'3 pounds pressure by gauflC. 100�0 r (85) S. R. W. desires a receipt for dand-of using it, with a view to economy. A. The dipping 

means the temperature of feed. We think this will se ruff on the head.. A. Use a lotion consisting of two of the shil)Ji:)es in preservingfiuids is the simplest plan 
to adopt. Various fiuids are used. and we would refer you right in your problem. We have no informatiq� drachms borax dissolved in a pint of camphor water. 

f . of the action of molasscs on boiler scale, any furthJ Use once or twice a week. A solution of two drachms you to the recent report on the " Preservation 0 'flm- .,., 
ber,"published in SCIENTIFIC AMERICAN SUPPLEMENT, than the possible chemical interchange of elementsi� salts of tartar dissolved in a pint of tepid water is 
Nos. 512, 513, 514, and 517. as giving the latest and best between the vegetable acid of ' the molasses and _ _  1lile likewise recommended. 
information on the subject. carbonates in the scale. If this is true. the lime will be (86) W. B. J. asks how to make a can­

(62) M. A. writes : Where sulphur is used 
as a bleaching medium. what will remove its smell and 
taste? A. The bleaching is done entirely by burning 
sulphur, and allowing the fumes to go up through the 
evaporator. Only a small quantity of sulphur is used, 
and by care any contaminating taste or odor is pre­
vented. No other means are taken. 

(63) G. L. asks : What kind of white 
p8'lbt to use for bird cage.. A. White zinc ground in 
oil: 

(64) J. G. writes : I have a quantity of 
cider which is through fermentation. I wish to b�ttle 
it, but it is not clear. Is there anythinl/: I can put in 
it to clarify it ? A. To clear impure cider generally, 
take 2 quarts of gronnd horseradish and 1 pound of 
thick gray flltering paper to the barrel, and either 
shake or stir until the paper has separated into small 
shreds, and let it stand for twenty-four hours, when 
the cider may be drawn off by means of a siphon or a 
stop cock. 

(65) J. S. desires some information of 
the new method of constructing artificial dentures that 
will hold flrmly in the mouth without a plate at the 
palate., ·A. By a patented invention consisting of a 
thin metallic form, upon which may be made an upper 
or lower denture of any kind, size, or shape. The sur­

disengaged as a powdered hydrate. Any othcr vegeta- vas strop such as used by the barbers. A. Take levi­ble acid would be an equivalent. gated oxide of tin, prepared putty powder, 1 ounce, 
(70) F. A. writes : With an alloy of tin powdered oxalic acid � ounce, powdered gum20 grains ; 

and al�minum for the purpose of soldering aluminum, make into a stiff paste with water, and evenly and 
what fiux should be used ? One that will prevent oxi- thinly spread it over the strop. Another method con­
dation of the aluminum. A. With soft aluminum sists of mixing fine emery intimately with fat and wax 
solders, alloy of tin and bismuth, to be used with a nntil the proper consistence is obtained in the parts, 
solderins: iron, or at a heat of from 300° to 400° Fah., and then rub it well into the rubber strap. 
use paraffine, stearine, Canada balsam, or vaseline. (87) W. S. asks the best means to dis­For the blowpipe solders of the alloys of silver, alum- solve gum copal and amber to a varnish. And Is there inum , and tin, nse common salt in the same man- any vermilion made that is permanent in color? A. ner as jewelers nse borax rubbed up on a slate. Fuse the desired proportions of the two gums until 

(71) H. G. V. writes : I am rnnning an perfectly finid. then ponr in hot oil ; let it boil until it 
engine 10x20 inches, 30 revolutions per minute, 75 will string very strong, and in about 15 minutes add 
pounds steam pressnre. How much more steam will tnrpentine. The best vermilion is the quicksilver 
the engine require to run 160 revolutions per minute vermilion, which can be procured from any dealer in 
and do the same work? A. For increased friction and dry colors. 
waste in clearance, probably 25 percent. (88) J. D. McC. asks if there is any-

(72) A. E. asks information as to the thin, which will prevent a strong solution of potash 
prospects of a machinist I/:etting work in South alum from crystallizing. A. Dilute by the addition of 
America. A. There has lately been started a machine water. 
shop for repairing of river and ocean steamers �t Para. (89) L. M. K. writes : I made a pickle or 
Brazil ; otherwise, Chili is the only Stllte in South brine in which I placed a quantity of well selected 
America that appreciates mechanics. Write to the butter of splendid flavor. and covered the same in 
Chilian minister at Washington. earthen vessels, leaving the brine at least 2 inches over 

(73) G. C. wants to know whether all the bntter. The brine I made as follows: Of clean 
face of the form has minute papilliform prominences; there is more weight on a brick at the bottom of a 
which, by displacement of mucus at the points of gum wall than there Is on one half way np? A. Yes ; every 
contact, effect .snrface cohesion as if the denture were brick lends its weight to the one below it. 

water, Ashton salt. and a small quantity of saltpeter 
and white sngar ; and on taking out the butter, it has 
a noxions, bitter taste. Will you 'be so k.ind as to tell 
me the cause, also the preventive? A. The bitter taste 
is dne to the .addition of saltpeter and sugar, which 
were not necessary. They can probably be washed ont 
by the process described in answer to query 33, in 
SOIENTIFIC AMERICAN for September 12, 1885. 

glued to the gums, yet cause no irritation, and leave no (74) T. H. B. writes : I want to raise marked indentations. By this device strong cohesion . 
may be had ';'ith a narrow plate, and thus the sense stumps straight out of the ground by hitching a span 
of �te be left unimpaired. For vulcanite work pro- of mules to end of rope passing over pulleys. How 
ceed as usual until the flask is parted and rubber packed many and what size pulleys are needed to raise an 
in the tooth part. Then cnt a form to size and shape. oak stump 15 inches in diameter, and what size rope? 

A. Rope 1 inch diameter in a pair of 4 and 5 pnlley Co",t the cast with rnbber cement. blocks. (66) J. H. asks how to make safety (75) W. L. C. asks: Will a wheel of 3 matches. A. Dip the splints in a paste composed of feet in diameter traverse an inrlined plane in less chlorate of potash 6 parts, sulphate of antimony 2 to 3, time than one 1 foot in diameter? A. There should be no glue, weighed dry, 1. The paste for the rubbing snr­
face is amorphous phosphorus 10 parts, oxide of man­
ganese or sulphide of antimony 8, gl ue 3 to 6, weighed 
dry. The ingredients must be thoroughly mixed, and 

difference. except as from the friction of air or un­
equal density and surface exposed. The law of fall­
ing bodies covers this case. 

care must be taken not to mix the chlorate of potash in (76) F. C. D. writes : I have a boiler two 
the dry state with the other materials;  it shonld be feet in diameter, four feet six inches high, with 39 1� 
mixed first with glue dissolved in warm water. The inch tnbes,and carrying about 80 pounds of steam ; keep 
paste for the rubbing surface may be spread with a flre night and day, and use soft water well filtered. 
brush or spatula on the side of the box. 2. How to How often ought it to be blown off, and is blow­
make rye whisky? A. To 40 gallons proof spirit add l ing off sufficient to clean it. as it has no hand hole? 
2 gallons peach flavoring, 1 pint white vinegar, and 12 I blow it II little every two days, and allow it to cool 

(90) L. W.-You may save from 5 to 10 
per cent of the fuel in your heating arrangements by 
thoroughly protecting boiler and pipes with felt. Your 
self-feeder having taper sides allows the coal to wedge 
and form an arch. A straight magazine is better. A 
damper in the stove pipe is proper and safe if it has a 
hole in it, or is cut away on the outer edge so as not 
to shnt tight and discharge gas into the house. The 
check door is also in common use, with automatic re­
gulator, and is considered good. 

(91) W. E. D.-Milk weighs so very 
little more than water that it requires a carefnl meas­
urement to judge ·it by weighing a quart. It seldom 
weighs as much as 35·1000 more than water. 

(92) C. F. S. writes : I have two Reis tele­
phones, but can't make them work. A. To make the 

(94) T. F. T, asks: In improvements in 
electro ma!'(11ets, what is the object of having hollow 
tube ? Why is there more power than a solld core? A. 
The prinCipal object in making electro magnets hollow 
is to avoid the Foucault currente. We doubt If a mag­
net with a holl ow core has more power than a properly 
constructed magnet with a solid core . .  

(95) O. W. asks: Will you please inform 
me how to make a cheap electric battery? I have 
three glass jars about seven inches high snd the eame 
nnmber of inches in width. A. Consnlt SUPPLEMENT, 
157, 158, and 159, for information on the construction of 
batteries. 

(96) H. E. H. asks: 1. Can a spring mo-
tor like those described in SOIENTIFIC AMERICAN 
SUPPLEMENT, Nos. 142, 146, 147, 148, and 150, be 
made to propel a small boat (a Barnegat sneak boat, 
about 10 or 12 feet long) ? A. Probably a spring motor 
could be arranged to drive a small boat for a short 
distance; but we think it would be easier to row the 
boat than to wind the motor. 2. Can you give me 
the address of any one that could make the motor 
for me ? We do not know of any one regnlarly engaged 
in the mannfacture of spring motors. 3. Do you think 
the motor advertised by the Electro Dynamic Co., of 
Philadelphia, in SOIENTIFIC AMERICAN EXPORT EDI­
TION for September, 1885, page 206, would do? I want 
to use this boat for flshing and hunting. A. It is hardly 
large enough for your purpose, bnt possibly the same 
company can provide you with an electric motor which 
would answer. 

MINERALS, ETC.-Specimens have been 
received from the following correspondents, and ex­
amined with the results stated. 

F. H.-The specimen sent has the appearance of 
being a piece of clay iron ore, whose surface has been 
worn by glacial action in past geological ages. 

INDEX OF INVENTIONS 
For which Letten Patent oC the 

United State. were Granted 
February 23. 1886, 

A.ND EA.CH BEA.BING �HA.T DA.TE. 

[See note at end of list abOut copies of these patents.] . 
Abrasive or poll.hiug dlsk, fiexible, J. W. Byers . . ;W;.696 
Amalgamating pans, attachment for, J. A. Bid-

well . .  ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,692 
Ammeter, J. A. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  336;688 
Auger, B. �'orstner . . . . . . . .. _ . . . . . . . . . . . . . . . . . . . . . . . . .  836,700 
Axle box, car. H. K. Austin . . . . . . . . . . . . . . . . . . . . ... . . .  386,68i> 
Axle box, car, K. S. Austin . . . . . . . . . . . . . . . . . . . . . . . . . .  836,831 
Axle nut, M. S. (4�reeman • • • • • • . • • • • . • • • • • • • •  ' • • •  0 • • • •  386,710 
Baking machine. C . . Wltzlg, . . . . . . . . . . . . . . . . . . . . . . . . .  336,681 
Balance, analytical, E. Becker . . . . . . . . . . . . . . � • . . . . • .  386,MG 
Band stretcher, J. A. Lawrence . . . . . . . . • . . . . . . . . . . . .  S36,5il 
Barrel leveling and trnsslng maChine, G. H. W. 

Simmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836.760 
Barrels, follower for packlnll', C. T. Bellamy . . . . . . . 336.600 
Bathtub, F'. P. Day . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 386.797 
Bathing apparatus, V. A. Harder . . . . . . . . . . . . . . . . . . .  ilS6,642 
Bed bottom, C. L. Ames. . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . 836,616 
Bedstead or cot, H. WUlIams . . . . . . . . . . . . . . . . . . . . . . . .  336,619 
Bedstead, wardrobe. W. A. Morrison . . . . . . . . . . . . . . .  886,818 
Bell, door. W. A. Mllllllan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 836,864 
Blacking box. G. Ridgeway . . . . . . . . . . . . . . . . . . . . . . . . . .  886.748 
Blacldnll machine, boot and shoe, R. T. Roberts . .  386,592 
Blast furnace appliance, W. Rottholl' . . . . . . . . . . . . . . .  336,7'9 
Blind slat tenoning machine, BUllbee & Danner . . .  836,835 
Blind, window. A. H. Hill (rl. . . . . . . . .. . . . . . . .  . . . . . . 10,6.42 
Board. See Ironing board; . 
Book for binding, machine for gathering the 

folded sheets or slgn .. tures of a, F. Wood . . . . . .  336,878 
Boot, felt, S. G. Alexander . . . . . . . . . . . . . . . . . . . . . . . . . .  386.642 · 
Boot or shoe. W. H. Wetmore . . . . . . . . . . . . . . . . . . . . . . .  336.775 
Boot or shoe soles and uppers, uniting, E. C. Ben-

nett. . . . .  . .  . .  . .  . .  . .  . .  . . .  . . .  . .  . . .  . .  . .  . .  . .  . . .  . .  . .. . .  . . .  336,648 
Bottle .topper, A. E. �·raser. . . . . . . . . . . . . . . .  . . .. . . . .  386,648 
Box. See Axle box. Blacking box. 
Box loop, F. A. Neider . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,735 
Bracket. See Shingling bracket. 
Brick hack. portable, Walker & Miner (r) . . . . . . . . . .  10,664 
Brieks, Implement for edging or turning. A. G. 

Osm .. n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 886,820 
Bricks, picking up and carrying, A. G. Osman . . . . .  3.'l6,7S' 
Bridge gate, U. Dood . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  386.8'8 
Brush, rotary. R. J. Curtin . . . . . . . . . . . . . . . . . . . . . . . . . .  336,842 
Bung. W. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' . . ' "  336,766 
Bungs. machine for making compressed, E. D. . 

Mackintosh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,652 
Burial caskets, furniture, etc., plastiC compound 

to be used In the manufacture of, T. Law . . . . . .  386.726 
Bustle, W. F. Rnssell . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  3.'l6,870 
Button fastener packing case, F. H. Richards . . . . .  836,5811 
Button settinll Instrument, Balr"tow & Keavy . . . . 336,832 
Button settlnil instrument, T. E. Keavy . . . . . . . . . . . .  836,859 
Buttoner and cigar cutter combined, Prahar & 

Shepard. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836.867 
Cake, jumble, and snap machine, M. De Tam-

ble (r). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,691 
Cau. See 011 can. 
Can fastener, fruit., G. W. Coddington . . . . . . . . . . . . . .  386.796 
Can handle. F. W. Coleman . . . . . . . . . . . . . . . . . . . . . . . . . .  336,699 
Candy manufacturing machine, G. S. Collum . . . . . .  336,8119 
Car coupling, N. H. Brouu . . . . . . . . . . . . . . . . . . . . . . . . . . .  8.'lfl,'91 
Car coupling, C. Halpin . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . 836.806 
(jar coupUnl:(, D. O'Rourke . . . . . . . . . . . . . . . . . . . . . . . . . . .  886,786 
Car coupllnll, Storms & Arnold . . . . .  ; . . . . . . . . . . . . . . . . . 386.871 
Car coupling. J. A. Turley . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 836.875 
Car conpllng. J .  T. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . .  336,778 
Car, stock. J. W. Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,872 
Car, stock, J. H. Wickes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  336,776 
Cars, device for contr011ing the motive power and 

brakes of power driven, E. S .. muel . . . . . . . . ... . . .  336,751 
Cars. device for moving. E. P. Weaver . . . . . . . . . . . . . 836,609 
Cars with gas, apparatus for heating railway. J .  

l'lntscl1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  836,58Ii 
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• 
Carding machine. W. H. Rankin . . . . . . . . • . . . . . . . . . . .  336,587 
CaITIages. nmbrella for chiJdren"s, J. Wright . . • • • •  836.879 
Cartridge loading machine. O. F. Belcher . .  ' "  . . . . . 886.689 
Cartrldlte loading machine. L. H. Van Syckle .• . . . .  886.676 
Case. See Type ca.e. 
Chain. drive. C. E. Alden. . . . . . . . . . . . . . . . . . . .  . . . . . . .  S86, 779 
Chair. See Reclining chair. 
Chimney cap. T. Edward . . . . . . . . . . . . . . . . . . . . . . . .. . . . 386.707 
Chip breaker. Dumontier & Plourde . . . . . . . . . . . . . . . .  836.845 
Chopper. See Cotton chopper. 
ClaIl).p. See Wheelwright'. clamp. 
Cla.p. See Spring cl •• p. 
Cleaner. See I,amp chimney cleaner. Lawn 

cleaner. Slate cleaner. 
Cloth sponging machine. R. Schmitt . . . . . . . . . . . . • . . .  386.752 
Clothe. line. A. G. P. Dorsey . . . . . . . . . . . . . . . . . . . . . . . .  836.705 
CQckle .eparator. McCollom & ];'order . . . . . . . . . . . . . . 386.655 
CoUar. hor�e. Ruge & Evertz . .. . . . . . . . . . . . . . .. . . . . . . . .  :186.800 
CQpying pre ••• H. Griffin. . . . .  . . . .  . . . . • .  . .  . . . .  . . . . •  . .  836.564 
Cordage. compo.ltlon for treating. Horner & 

Hyde . . . . . . . . .  . . . . . . . . . .  . .  . . .  . . . . .  . • . .  . . . . • •  . . . . . . . .  386.718 
Corn knif_nd shield. G. H. Sawyer (r). . . . . . . . . . . . .  10,693 
Cor.et. A. H. Traver . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . .  836.768 
Cor.et stiffener. H. M. Van Etten . . . . . . . . . . . . . . . . . . .  836,006 
Cotton chopper and cultivator. combined. J. I,. 

Murray. . . . . . . .  . .  . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . .  836.865 
Cotton scraper attachment. T. Felps . . . . . . . . . . . . .. . . 386,803 
Counter.inking tool. F. Happersberger . . .  " .  . . . ... . 836.566 
Coupling. See Car coupling. H .. me coupling. 

Pump rod coupling. Sprlnll: coupling. Thill 
coupling. 

Crimping machine. radial. McCreary & Smith .. . . . .  3.'l6.656 
Curtain fixture. J. G .. mble . . . . . . . . . . . . . . . . . . . . . . . . . . . ilS6,651 
Curtain fixture. L. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.610 
Cut·offvalve tor .team engines. M. N. Lynn . . . . . . .  88n.862 
Cutter. See Stalk cutter. 
'Dental appliance. C. E. Brook . . . . . . . . . . . . . . . . . . . . . . . 836.790 
'Dental ln.trument rnbber cover. C. K. Barlow . . . .  886,781 
Dental plunger. R. S. WlllIatn . . . . . . . . . . . . . . . . . . . . . . 386.777 
Diamond or carbon point. In tools. inserting. T. 

A. Jackson. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  836.568 
Digger. See Potato digger. 
Disinfecting mat. W. Edson . . . . . . . . . . . . . . . . . . . . . . . . .  386,557 
Dividers. G. M. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 036.868 
Doubling and .plnnlng Silk. etc .• ' stop motion 

mechanl.m for machines for. W. R. LaDdfear. 386.570 
Draught equalizer. G. C. Flagg . . . . . . . . . . . . . . . . . . . . . . 836.708 
Drawer. exhibition. A. L. Adams . . . . . . . . . .. . . . . . .. . .  836.615 
Dredglng.apparatus. G. F. Badgllr . . . . . . . . . . . . . . . . . . 836.619 
Drier. See I",undry drier. 
Drill pre ••• O. Smith . . . .  ' . . . . . .. . . . . . . . . . . . . . .. . . . . . . . .  SS6.598 
Drill pre.s tool. O. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836.762 
DrIIllng machjne •. W. Frech . . . . . . . . . . . . . . . . . . . . . . .  . . .  836.849 
Edger. gang. E. H. Barne . . . . . . . . . .. . . . . . . . . . . . . . . . . .  836.782 
Electric light •• rheo.tat for Incandescent. S. A. 

HIlI; . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . , . . . . .  386,716 
Electric machine. dynamo, R. E. Ball . . . . . . . . . . . . . .  886,780 
Electric machine. dynamo. J. M. A. Gerard' 

Lescuyer. . .  . .  . • . . . . . .  . . . .  . . . . . . . . . . . .  . . . . . .  . . . . . . . .  386.636 
Electric machine regulator. dynamo. J. E. Wat· 

80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . ' 386.808 
Electric motor. I,. Daft . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . 386,629 
Electrical call or Signaling .. pparatus. A. G. Hoi, 

combe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.643 
Electrical communicating .ystem for hotels. A. 

G. Holcombe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836,800 
Eleva",�! �e�. �n. e��!ator. Register ele· 

vator. . .  ,�"'" . 
Elevator. J. McQuaide . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . .  386.581 
EJevato�. etc:. regl.ter for. D. Segur . . . . . . . . . . . . . . .  886.756 
E",brold�y fabric. wovel!. J .  G.·Kubn . . . . . . . . . . . . .  886.861 
·EDglns • . See 

. SIngIe-aetlDli' englnef ' Steam eD-
glne. 

Eyegla •• frame. H. E. KrI.teln . . . . . . . . . . . . . . . . . . . . . . 386.722 
FabriC. See Embroidery fabric. Filtering fabric. 
Fan attachment. P. Murray. Jr . . . . . . . . . . . . . . . . . . . . . . 886.866 
Faucet and filler. E. Kell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386.721 
Feed water heater. T. Fairbank .. . . . . . . . . . . . . . . . . . . .  336.802 
Feeding .tock on cars. apparatus for. J. W. 

Stre ....... . . . . . . . . . . . . . . .  " . ; . • . .  , . . . . .  . . .• . . . . . . . . .  836.873 
Fence. W. W. Gage . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . .  366.6."l4 
Fence .tretcher, C. D. Shellaberger . . . . . . . . . . . . . . . . .  836.869 
Fertilizer di.trlbuter;:r. B. Denton . . . . . . . . . . . . . . . . . .  386.798 
File holder, O. C. Mackenzie . . . . . . . . . . . . . . . . . . . . . . . . .  836.577 
Filter. A. Breuer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.621 
Filtering fabric. S. G. Derham . . . . . . . . . . . . . . . . . . . . . .  1!.'l6.799 
Fire e.cape. O. Han.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.713 
·Flre. eotlngulsher.·hand.·D. M. Monroe . . . . . . . . . .. . . . 366.656 
'FIreplace. J. W. W<>lfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.682 
Fishing reel. A. F. Mei.selbach . . . . . . . . . . . . . . . . . . . . . . 836.657 
Folding table. S. C. Hopkin .. . . . . . . . . . . . . . . . .. . . . . . . . .  336.717 
];orging pres •• hydraulic. R. H. Tweddell et al . . . . .  366.604 
];·rame. See Eyegla.s frame. 
'Frog and .witch • •  afety. C. Buhrer . . . . . . . . . . . . . . . . . . 366,549 
Fruit jar; W. P. Coldren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.552 

�rult jar. E. A. De Steiger . . . . . . . . . . . . . . . . . . . . . . . . . .  366.800 
Fruit wrapping machine. W. E. Rice . . . . . . . . . . . . .. . . 386.823 
Furnace. J. Springer . . . . . . . . . . . . .  . . . . .  . . .  . .  . .  . . . . . . . . .  886,761> 
Gaillre. See Glas. cutting gauge. Machine table 

gauge. 
Gauge. H. Plante .· . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  386.7'2 
Ga.llght. Incandescent. C. M. Lungren . . . . . . . . . . . . .  3.'l6.576 
Gas .ervlce conduits. attachment for. j,eede & 

Law.he . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  836,578 
Gate. See Bridge gate. Sliding gate. 
G1a ••• apparatu. for fiattenlng window. L. Houze. 336,855 
Glass cutting gauge. E. O. Boyle . . . . . . . . . . . . . . . . . . . . 386.8."l4, 
G1 .... ware. shaping. D. C. Ripley . . . . . . . . . . . . . . . . . . . . 366.866 
Glycerine from fatty .ubstance •• extracting. J .  

H. Clinton . . . . . . . . . . . . . . . . . .. : . . . . . . . .. .. . . .. .  : . . . .. . . . .  386.795 
GOVerDOI'-, ateam enaine, N.: )�. Burnham • . . .  , . • • • . •  336,836 
Governor, steam engine, J. Richards . . . . .  , . . . . . . . . .  386,747 
Grab hook far chain., M. Barr . . . . . . . . . . . . . . . . . . . . .  :186.687 
Grader. road. F. M. Pennock . . . . . . . . . . . . . . . . . . . . . . . .  3.16.821 
Grain adjusting device. H. Curti • . . . . . . . . . . . . . . . . . . .  i!86.55S 
Grain elevator. M. F. Seeley . . . . . . . . . . . . . . . . . . . . . . . .  336.755 
Grain separators. fan for. J. Hawk . . . . . . . . . . . ... . . . . 

·:J86.587 
Gn.". books. manufacture of. G. Nolin . . . . . . . . . . . . .  1lS6.819 
Guard. See Keyhole guard. 
Gun. breech-loading. H. M. Quackenbu.h . .  . . . . . . .  886.586 
Hame ooupllnlr. Sinlth & Hulrhe . . . . . . . . . . . . . . . . . . . . SS6.763 
Handle. See Can handle. 
Harnes. loop and bar. J. W. Ropp . . . . . . . . . . . . . . . . . 386.1\.'1;1 
Harrow and pulverizer. combined. R. (]Jeary . . . . . .  836.7!M 
Harvester cutting apparatu •• D. Shield •. . . . . . . . . . .  386.670 
Hay .tacker. Warner & Cook . . . . . . . . . . . . . . . . . . . . . . . .  3.'!6.771 
IJay tedder. F. E. Kohler . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.723 
il'ead scree-n. H. Gar.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 386.712 
Heater. See Feed water heater. Sad Iron 

heater. 
Hoistinlr machlne. B. P. Darling . . . . . . . . . . . . . . . . . . . .  886.6.30 
Holder. See File holder. Pen holder. Towel 

holder. Type and space holder. 
Hook. See Grab hook. Meat hook. 
Hoop. See Wire hoop. 
Horse.hoe. W. S. MoGowan. Jr . . . . . . . . . . . . . . . ... . . . .  s.'l6.86."l 
Indicator. See Preesure Indicator. Scale Indl· 

cator. 
In.nlator. C. L. Travis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836.828 
Ironing board. W. I. Clous . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.'l6.698 
Jack. See Lifting jack. 
Jar. See Fruit jar. 
Jar OOyer, W. F. McFarland . . . . . . . . . . . . . . . . . . . . .. . . . .  886,'l3Q 

Key. See Telegraph key. 
Key fasteneI'. C. W. Bradford . . . . . . . . . . . . . . . . . . . . . . .  &.783 
Keyhole lrUard. W. W. Broga . . . . . . . . . . . . . . . . . . . . .. . .  386.789 
Kiln for burning brick •• etc., W. Jones . . . . . . . . . . . . . 386.720 
Knitting machine. G. A. White . . . . . . . . . . . . . . . . ... . . .  386.6'11 
Lamp. automaUc carburetinll. J. Leede . . . . . 366.572. 1!.'l6.57' 
Lamp chimney cleaner. A. S. Reisor . . .. . . . . . . . . . . . . 1!.'l6.746 
Lamp. electric arc. J. M. A. Gerard·Le.cuyer .. . . . . S,'l6.685 
IJsmp, extension. D. W. Parker . . . . . . . . . . . . . . . . . . . . . 836,788 
IJamp, fncandescent electric, J. M. A. Gerard-

Le.cuyer. . .  . . . . . . . . . . . . . . .  . .  . .. . . . . . . . . . . . . . . . . . . . 386,637 
Lamp, incandescent electriC, W. Main . . . . . . . . .. . . . .  366.729 
Lanteru. B. Scarles. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  386.596 
I,atch. See Gate latch. 
Latch door, J. A. HoHenberger . . . . . . . . . . . . . . . . . . . . . .  366.810 
Latch. gate; H. Harrington . . . . . . . . . . . . . . . . . . . . . . . . . . 386.714 
Latch. sliding door. Gordon & Hamilton . . . . . . . . . . .  836.636 
JJst.he for turning lrregular forms, O. Kromer . . . . .  336,81;-> 
Laundry drier. O. M. Shannon . . . . . . . . . . . . . . . . . . . . . . . 3.l6.758 
IJ8.wn c1eaner, W. II. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . 336,728 
Lemon squeezer. J. J. Sturla . . . . . . . . . . . . . . . . . . . . . . . . 336.672 
I.ifting jack, T. L. Chapman . . . . . . . . . . . . . . . . . . . . . . . . .  386.793 
Light. See GaSlight. 

. 

Lithographic .tone •• machine for .urfacing. C. N. 
Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 336.582. 386.583 

Loom .hedding mechanl.m. H. Wyman . . . . . . . . . . . . 836.683 
I,oom shuttle, Taylor & Tlrrell . . . . . . . . . . . . . . . . . . . . . . 336.599 
Looping'in switch. E. T. GlIIlIand . . . . . . . . . . . . . . . . .  036.563 
Lubricat,lng stealI\ engines. N. F. Bnrnh .. m . . . . . . . . 336.888 
Lubricator. S. M. Main . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . 386.578 
MachlJte table gauge. C. M. Letz . . . . . . . . . . . . . . . . . . . .  836.81' 
Mail. vehicle for delivering. H. B. Sortor . . . . . . . . . . 836.;64 
Mat. See Disinfecting mat. 
Matrix. D. J .  Riker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 886.824 
Meat hook. B. A. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.671 
Mechanical movement. Crompton & Wyman. 

386.623 to 336.b27 
Metal. granulating molten. D. J. Riker . . . . . . . . . . . . 366,590 
Meter. See Water meter. 
Motor. See Electric motor. 
Mower, lawn, H. A. Groux: . . . . . . . . . . . . . . . . . . . . . . . . . . . 336,689 
Nltro·cellulo.e. manufacturing. F. V. Pool . . . . . . . .  336.822 
Nose bag. G. W. Scovill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336.597 
Nozzle. jet and .pray. E. R. Tomlinson . . . . . . . . . . .  836.802 
Nut. prop. H. Higgin . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.808 
Oil can • •  afety. D. Steeneken . . . . . . . . . . . . . . . . . . . . . . . .  886,826 
Oils. purifying and crystallizing essential. C. L. 

Coffin .  . . . .  . . .  . . .  . .  . .  . .  . . . .  . . . .  . . . . . .  . . . . . ... . . .  . .  . . . . 886.622 
Ore grinding pan. J. A. Bidwell . . . . . . . . . . . . . . . . .. . . . . 386.691 
Oven. baker' •• E. A. C. Petersen . . . . . . . . . . . . . . . . . . . . 386.7H 
Oven. baker's. W. H. Thompson . . . . . . . . . . . . . . . . . . . .  386,767 
Oven. portable baking. A. Chappee . . . . . . . . . . . . . . . . . 3.l6.550 
Padlock. permutation. J. H. Julian . . . . . . . . . . . . . . . . .  836.858 
Pan. See Ore grinding pan. 
Paper, apparatus for winding and rewinding, E. 

W. Ayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336,686 
Paper sizing composition. J. Jordan . . . . . . . . . . . . . . . . 386.569 
Pegs, machine for forming and driving compound, 

E. C. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'l6.547 
Pen holder. C. Hollowede . . . . . . . . . . . . . . . . . . . . . . . . . . . .  366.844 
Pen holder. M. J. Hughes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 366.856 
PhotographiC camera stand, IJewis & Barker . . . . . .  336,81i> 
Pianoforte. Guild & Burnham . . . . . . . . . . . . . . . . . . . . . . .  836,565 
Pianos and organs. mnsiC sheet and book sup-

porter for. H. Worrall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  886.613 
Plane. J. A. Traut. . . . . . . . .  . .. . . . . .  . . . . . . . . . . . . .  . .  . .  386.674 
Planing machine •• pre •• er bar for. D. C. Krum . . . . :186.860 
Planter. corn, W. J;. Rucker . . . . . . . . . . . . . . . . . . . . . . . . .  386.7;,0 
P1anter, corn� L. E. Waterman . . . . . . . . . . . . . . . . . . . . . .  3D6,772 
Pliers. C. F. Hili . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  036.715 
Plow. Needle. & Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336.734 
Potato digger. R. T. Roberls . . . . . . • . . . . . . . . . . . . . . . . .  386.667 
PreoiA:s metals from speiss, separating, S. T. 

Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'l6,792 
Pr as.. See Copyinlr pre.s. Drill press. ForglnJ{ 

press. Seal press. 
Press. B. A. Beard.ley . . . . . . . . . . . " . . . . . . . .  . .  . . . . . . . .  886.M5 
Pre •• ure indicator and recorder. A. Shedlock . . . . . 386.668 
Pre •• ure regulator, G. F. Ott . . . . . . . . . . . . . . . . . . . . . . .  336.584 
Pres.ure regulator. finld, S. Strunz . . . . . . . . . .  . .. . . . 386.87' 
Printing machine. G. F. Taylor . . . . . . . . . . . . . . . . .. . . . . 386.673 
Projectile. R. B. Douglas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386.556 
Propelling attachment for boats. F. Z.chiegner . . . 386.684 
Propelling boats. device for. J. H. B'lwers . . . . . . . .  366.781 
Pruning implement, ·W. H. Brown . . . . . . . . . . . . . . . . . . 836,694 
Pump. J. Humphrey •• Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.857 
Pump. W. 1<'. Mattes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  886.6M 
Pump. centrifugal. E. J. Hawley . . . . . . . . . . . . . . . . . . . .  336.807 
Pump. chain. J. N. Morrison . . . . . . . . . . . . . . . . . . . . . . . . .  386.817 
Pnmp. measnring. A. B. Simonds . . . . . . . . . . . . . . . . . . . 386.161 
Pump rod conpllng. C. M. Bartholomew . . . . . . . . . . . .  336,788 
Punching machine table. H. Warden . . . . . . . . . . . . . . . S.'l6,677 
Purse. bag. etc .. G. B. Adams . . . . . . . . . . . . . . . . . . . . .. . . 886,541 
Railway. cable. R. Gillham . . . . . . . . . . . . . . . . . . . . . . . . . . .  836.561 
Railway .wltch and .ignal interlockinlr. H. F. 

Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  336,702 
Railway .witch and �Ignal interlocking appara-

tu •• H. F. Cox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386.701 
Reclining chair. G. K. Phillip . . . . . . . . . . . . . . . . . . . . . . .  886,662 
Reel. See FI.hlng reel. 
Regnlator. See Pre.sure relrUlator. 
Rolling mill atta{lhment. rod. A • •  1. Day . . . . . . . . . . . . 886.703 
Ruler. F. A. Combe .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  886,700 
Sad Iron heater. J. Ringen . . . . . . . . . . . . . . . . . . . . . . . . . . .  !lS6.591 
Saw. G. N. Clem.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386,697 
Saw. J .  J. Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

' . .  336.789 
Saw hanging. T. W. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186.661 
Sawmill head blocks. no.e lrUard for. C. Esplin . . . .  366.681 
Sawing machine. band. J. 'J. Bowen . . . . . . . . . . . .. . . . . 886,69."l 
Scale indicator. J. H. Ro.ecrans . . . . . . . . . . . . . . . . .  , . .  836.595 
Scale. weighing. D. Hallock . . . . . . . . . . . . . . . . . . ... . . . . 336.Ml 
Screen. See Head screen. 
Screwdrivel', J. S. }j'ray . . . . . . . . . . . . . . . • . . . . . . . . . . • .  0 • •  386,560 
Seal press. C. L. Pond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'l6,668 
Seeder. disk, Galt & Tracy . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.711 
Separator. See Cockle separator. 
Sewer Invert blocks. compo.ltlon for . making. S. 

A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  336.782 
Sewing machine, W. H. Waterman . . . . .  · . . . . . . . . . . . .  836,607 
Sewing machine driving mechanism, C. T. Jones . . 3S6,MS 
Sewing machine feed mechanism. G. W. Birchall. 886.786 
Sewing machine tension. R. H. St. John . . . . . . . . . . .  836,827 
Sewing on buttons. machine for. J. Mathison. 

836.880. 886.881 
Sewing or embrOidering machine •• feed motion 

for. E. Corn ely. . . . . . .  . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  886.554 
Shingle. metalliC. A. N. Montro.e . . . . . . . . . . . . . . . . . . .  886.788 
Shingling bracket. I,eggett & Sanders . . . . . . . . . . . . . .  886.727 
Shot concentrator. Winans & Wooden . . . . . . . . .. . . . .  386.880 
Signaling apparatus. electriC. E. T. Gilliland . . . . . .  886.562 
Single·acting engine. twin cylinder. F. Plnmb . . . . .  886.143 
Skate. roller. J. F. Main . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336.579 
Skate. roller, W. R. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . .  336.816 
Skate. velocipede. T. Tennent . . . . . . . . . . . . . . . . . . . . . . .  886.600 
Skates. safety wheel for roller. R. I. Towle . . . . . . . . 366,603 
Slate cleaner. F. Wittram . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836.612 
Sled, bob. W; Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  SS6.632 
Sleigh knee. A. Doll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �6,555 
Slldlng gate. Thuston & Cha.e . . . . . . . . • . . . . . . . • . • . . .  386.601 
Snow plow. C. D. Batchelor . . . . . . . . . . . . . . . . . . .. . . . . .  366,888 
Soldering machine. can. D. M. Monroe . . . . • • • . ., . . . .  366.559 
Spinning machine. J. S. Funk . . . . . . . . . . . . . . . . . . . . . . . . 386.850 
BpriDg. SeQ Window aprlng. 

[MARCH 13,  1886 . 
Sp,:ng, J. L. Well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3.'l6.77' I �bverfi.gemenf.9. Spnng clasp. J .  J. Unbehend . . . . . . . . . . . . . . . . . . . . . . . . 886.769 
Spring coupling. elastic. ];'. O. Rogers . . . . . . . . . . . . . . 336.593 Inside Palte each i nllertion _ _ _  '1:i cents a line •. 
Stalk cutter. J. H. Jones . . . . . . . . . . . . . . . . . . . . .. . ... . . . . a36.8ll Back Palle,' each in sertion - - - $1.00 n Une. 
Steam engine. N. F. Burnham . . . . . . . . . . . . . . . . . : . . . . .  386.837 '  (About eight words to a line.) 
Steam engine Indicator diagram •• instrumllnt for Engravings may head advertiseme'(!ts at tlle same rau 

measuring the mean height of, Kimmel & per line. l1y measurement, as. the letter 'fYI'eBB. Aliver-
Claussen . . . . . . . . .

.
. . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .. . .  886.812 :e��:;�'tJt",":r�1:v: a�t�a= �� as early 

Steam trap, N. Curhs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 886.628 
Stench trap. J. P. Gallagher . . . . . . . . . . . . . . . . . . . . . . . . .  800.805 
Stereotype matrix impressions, machine for mak-

ing, If. Schreiner . . • . • . . • • • • . . . . .  0 . 0  • • • • • • • • • • • • • 836,754 
Stone. producing Imitation. H. S. Utley . . • . . . . . • • • .  836,675 
StoDe sawing machines. feed mechanism for, }"". 

H. Cook . . .  . .  . . . .  . . . .  . . . .  . . . .  . .  . . .  . . . .  . .  . .  . .  . .  . . . .. . .  386.840 
Stopper. See Bottle stopper. 
Stove hood or heat collector, J. G. W. F. Fleem. 

Ing . . . . . . . . . . . . . . . . . . . . . . . . . .  ' " . . .  " . . . . . . . . . . . . . . . .  366,559 
Stoves, vaporizer and burner for gasoline and Oil, 

B. Rein . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386,7015 
Strap. See Trunk strap. 
Surgical splint, H. Partrick. . .  . .  . . . . .  . . . . . . . . .  n • • • •  836,740 
Swing. vertical rotary. L. M. Campi . . . . . . . . . . . .. . . . . 836.696 
Table. See Folding table. 
Table leaf support. W. Seng . . . . . . . . . . . . . . . . . . . . . . . .  836.707 
Tag and envelope, combined, H. M. Crouse . . . . .  0 • •  336,841 
Telegraph key. convertible. Maloney & Johnson . . 336.653 
Telephone, C. A. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . .  336.7H 
Telephone. mechanical. A. W. Hall. . . . . . . . . . . . . . . .  386.001 
Telephone. mechanical. R. O. Middleton . . . . . . . . . . .  366,781 
Telephone transmitter. W. C. Turnbull . . . . 366,876. 3.l6,877 
Thill coupling. J. G. Stair . . . . . . . . . . . . . . . . . . . . . . . . . . . . O36.S25 
Thrashing machines, sacking attachment for; C. 

F. Prentiss et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  836.665 
Tobacco package. Evans & Turner . . . . . . . . . . . . . . . . . .  836.801 
Toboggan. J. R. McLaren. Jr . . . . . . . . . . . . . . . . . . . . . . . .  886.862 
Tongue support. A. D.  Tyler . . . . . . . . . . . . . . . . . . . . . . . .  386.805 
Towel holder. C. H. Delanoy. Jr . . . . . . . . . . . . . . . . . . . . .  386.70!1 
Towing and secnring hawsers or lines of vessels, 

apparatus for. H. Winter . . . . . . . . . . . . . . . . . . . . . . . . 336,829 
Towing vessels, H. Winter . . . . . . . . . . . . • . .  '0 . . .. . . . . . .  336.880 
Traction wheel. Kelly & Dieter . . . . . . . . . . . . . .  886.M9. 336.650 
Trap. See Steam trap. Stench trap. 
Tricycles. clutch for. D. H. Rice . . . . . . . . . . . . . . . . . . . 336.588 
Triturator. A. Babendreler . . . . . . . . . . . . . . . . . . . . . . . . . . 386.618 
Truck. barrel. J. M. Bennett . . . . . . . . . . . . . . . .. . . . . . . . . 366,620 
Trunk strap. F. M. Ma.se . . . . . . . . . . . . . . . . . . . . . . . . . . . . 836.580 
Tub. See Bathtub. 
Tubes. machine for forming and punching poly' 

gonal. C. P. Hlggin . . . . . . . . . . . . . . . . . . . . . . . . 8.'l6.852. 886.85."l 
Tubes, machine for forming &erpentine, C. P. 

HigJ,{ins . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  . . . • .  . .  • . .  386,854 
Type and space holder. compositor's. Johnson & . 

Low. . . .  . .  . . .  . .  . . .  . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . .  . . . .  336.719 
Type case, compositor's, L. K. Johnson . . . . . 336.646, 836,647 
Type case for st.ereotype matrix making mao 

chines, If. Schreiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336,753 
Type distributing apparatus. Johnson & I,ow .. . . . . 386,6015 
Type writer •• copy holder for. W. H. Clarkson . . . .  886.551 
Type writing machine. G. W. N. yost . . . . . . . . . . . . . .  386.6U 
Type writing machines. locking device for key· 

boards of, G. H. IJssar . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336,725 
Umbrella retainer. J. B. Durand . . . . . . . . . . . . . . . . . . . .  386.846 
Valve. hydraulic. G. B. J.amb . . . . . . . . . . . . . . . . . . . . . . . 386.72' 
Valves. link motion for working. A. D. B. Doug· 

las . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  386.844 
Vehicle sand band. W. M. Farr . . . . . . . . . . . . . . . . .. . . . . 836.55S 
Vehicle .pring. G: Banister . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'l6.543 
Vehicle spring. M. Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 336.544 
VehIcles. auxiliary .eat for, S. M. B. Millard . . . . . .  836.785 
Wagon .take. E. M. Foreman . . . . .  . .  . . . . . . . . . . . .. . .  836.8'7 
Washing machine. L. I. Arthur . . . . . . . . . . . . . . . . . . . . .  336.617 
Water meter •. piston. H. B. Whittaker . . . . . . . . . . . . .  336.678 
Water overflow, alarm for detecting. J" Weil . . . . .. 386.773 
Wheel. See Tr .. ction wheel. 
W�eelwright's clamp. J" W. Free . . . . . . . . . . . . . . . . . . .  886.68S 
Whip socket, A. Vester . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  336,770 
Windmill. J. G. Benster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  836.784 
Window sprin� and weather strip, combined, Go 

W. Lewin . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  836,575 
Wind wheel gearing. L. U. Loomis . . . . . . . . . . . . . . . . . .  386.651 
Wire. barbed, J. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 386.664 
Wire hoop. J. C. Durling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 836.706 
Wood. machine for bnndling kindling. Shaw & 

Ellinger. . . . . . . . . . . . . . .  . . . . .  . . . . . . . . . .. . . . . . . . .  . . . . . 386.759 
Wool, machine for feeding, opening. and mixing, 

S. R. Parkhur.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . 836.860 

DESIGNS. 
Badge. H. ElIeau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.544 
Bottle. �'. Pfahl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.54� 
Bracket. W. I. Bnnker . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 16.541 
Carriages, gear for children's, S. F. Boy1ston . . . . . . . 16,5.'19 
Curt.ain loop. B.  Dreyfu . . . . " . . . . .  . . . . .  . .  . . . . . . . . . . . .  16.543 
Gimp. J. H. Thorp. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  16.551 
Lamp pendant. B. B. Schneider . . . . . . . . . . . . . . . . . . . . . . 16.550 
Panorama or map case, W. Bruce . . . . . . . . . . . . . . . . . . . .  16.MO 
Pape" fastener. G. W. McGill . . . . . . . . . . . . . . . . . . . . . . . . .  16.548 
Pitcher. etc . •  H. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.538 
Rug. H. Finck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.545 
Stovepipe. P. J. Grinberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16.547 
Table vessel. G. W. Fry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.546 
Vase. M. W. Carr . . ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.542 
Washboard. J. T. Arnold . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  16.537 

TRADE MARKS. 
Artists' and draughtsmen's materials. certain 

named. E. G. Soltmann . . . . . . . . . . . . . . . . . . . . . .. . . . . . 13.056 
Beer. lager. P. Schoenhofen Brewing Company . . . . 13.055 
Blood balm. botanic. Blood Balm Company . . . .. . . . .  18.0015 
Cbamols sJoins for polishing metal. prepared. 

Blakeslee & Darby. . . . . . .  . . . . . . . . . . . .  . .  . . . . . . . . . .  18,O!I4 
Cough .Irup. J. W. Newburne & Co . . . . . . . . . . . . . . . . . .  13.053 
Fruit pre.erve •• lime juice. frnlt sirups. canned 

fish. oy.ters. and turtle •• G. S. Vall . . . . . . . . . . . . . . 13.051 
Glass cutter •• S. G. Monce . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,052 
Hat •• boy.', P. R. J. Coughlin . . . . . . . . . . . . . . . . . . . . . . . .  13.0!I7 
I,eather. shoe and gloove. Booth & Kent . . . . . . . .. . . . 13.046 
Lumber, doors, and sash, E. Steven� & Sons . . . . . . . . 13,059 
Milk. condensed. New York Condensed Milk CQm· 

pany. . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . . . . .  . . . . .  . . .  13.054 
Pocketknives, shears. sCissorg, and razors, Flagg 

Cutlery Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.050 
Soap., laundry and other. Empire Soap Company. 

13.048. 13.0!I9 
Type writer •• C. Spiro . . . . • • . . . . . . . . . . . . . . . .  ' " .. 13.057. 13.053 

A Printed copy of the .pecification. and drawing of 
any patent ,in the foregoing list. also of any . patent 
Issued .ince 1866. will be furnished from thl. offi ce for 25 
cents. In ordering please state the number and date 
of the patent de.ired. and remit to Munn & Co .• 361 
Broadway, New York. We a1sofumish copies of patents 
granted prior to 1866 ; but at Increa.ed cost. a. the 
specifications. not being printed. mu.t be copied by 
hand. 

Canadian Patents may now be obtained by the 
inventors for any of the inventions named in the fore'" 
gOing li.t. at a co.t of W> each. For full In.tructions 
address Munn & Co., 361 Broadway. New: "York. Other 
foreign pateotll may a1se be obralned. 

CC> • •  
(CinCinnati, Ohio, U .  s. A.) 

Exclusive Allents and Importer. for the United States 
of tha C E L E B R A T E D  
P E R I N  B A N D  SAW B LADES, 
Warranted Muperior t o  all others i n  qnality, finish, 
un itormity of temper, and general durability. 
One Peri n Saw outwAars tbree ordinary saws. 

j'''ul Ufaclurel's of Planin g  lli achines and 
other Patent Wood WorkiJlIt lUachinery. 

YIOLI N OUTFITS 
Coulltlng of Vloll .. Box" Bow 
ad �eaebAr. lent to a,. part of � ........ the Ullited States 

� on I to S da,l'trial 
before barlnr. 

Type settinl(, etc., easy 
·by printed directions. For 
bn siness or home nSe 
or money ma�. For old 
��r �'i.��Fo�e

e':,f �l.::e�� 
type, CR1'ds paper etc. 
to factoJ'V. 

K E I, S E Y  & C O . ,  
Meriden. Conn. 

Remingtoo Standard Type-Writer 
Purchasers per ... 

mitted to return by 
Expre •• C. O. D. for 
full purchase price 
at any time within 
thirty days. thus 
giving an opportun. 
Ity for comparison 
w i t h  o t h e r  rna-
chines. 

Wyckoff, Seamans & Bf'nedict, 339 Broa dway New York. 

I J..'� rn'&�n��e�to:d�:�fJ!t.i;:t!l�ol���:;l l= 
'UR ODOMETER att.a.ched to a wagon glvestbe miles traveledftU:Q 

. prinoiple in mechanios tbat would be 'Well for every-inventor ,_ �tud1, as th.re are hundreds of places in ·1I'bioh it CAn be need. Rl,bt of use, reaaonable. Will be mailed to inventors for ts. if mention BOI. Ax. Send for e&u.logue of our a_QtIlT_aIBa ur .. 

i .�D::� O!o�T::O&.�lfa:trw!11�a!:��,Chl=.sitL 

VAN DUZEN'S 
Mechanical Boiler Cleaner. 

Take. out al\ mud and scale 
�::�ng lIO��= fW�!�� 
�;o

e�i�ff i:P����s.
a�gn��� 

circular. Manufactured by 
W. VAN DUZEN, 

CINCINNATI, O .  

BARREL, KEG, 
H ogshead, 

.AND 
STAVE JIl!CJHINERY. 

Over 50 varletle. manu­
factnred by 

E. & B. HOLliES, 
Chamfering, Howeling, and Crozlng. BUFFALO, N. Y. 

Telegr?th and Electrical 
Medical Battert!l�fek!�!deIB. Experl. 
mental Work. and fine brass castings. Send for 
eataJogue (J. E • .JONES & BKO. Clneinnatl, 0. ltls important to us that you mention this paper. 

EdcC) Sys"te:n1 
Of Are and Incan descent I,luhll nl(. 

El ectri c  1 .l ght and Power. 
Motors, Dynamos, Lamps, and Batteries in all varieties. 

Electro-Dynamic Co . •  2U Carter St . •  Philadelphia. 
W.W. Gl'illCom, Consllltinit Electrical Enltineer. 
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MARCH 13,  1886.] 
A Gnat Repository of Praetleal and SeientUle 

Information Indispensable to Every One. 

In prepa1'1ltl on. To be publisbed June I, lSS6. 

Containing several thousand receipts, comprising the 
latest. most valuable, and most useful discoveries in 
Chemical Technology. the Arls. and the Industries. 
Edited chiefiy from the German of Drs. Winckler. Elsner, 
Heintze, Mlerzlnskl. and Jacobsen, with additions. By 
!y;g��l"" !·o�

r
ilifJ':;.�

r
'i>��;r .. ?

f 
"�d

e 
�Yfirk:��

c
W�: 

Ph.D. (Waid.). Secreta� 
of tbe Franklin Institute, Phila-

1:�&�\':;d�
u
���n�

f 
��?:ni:.nr:E!':,���!�:r.�

la=·'$2.M: free of postage to an1l address 1m, the WOrld �"l��,I!l:'o����nr:.��bJ1 ���W:=i 
'Volume, now readJy, and will lie 8Mt free to aW/J one who wUl ftlT1l.(,sh Mo addreiB to 

HENRY CAREY BAI R D  &. CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 

S10 Walnut St., Philadelphia, Pa., U. S. A .  

THE I M P R OV E D  

Ridor Hot Air PnmDiD[ Engine For City or Country Residenees, 
Burns Coal. Wood, or Gas. Safe, Simple. 

Durable. 3,000 in use. Send for : 
Dlustrated Catalogue " A." 

SAYER &: CO .. 34 Dey St.. New York. 

WANT RD. A young Swedish civil engineer, with an 
�

v
�

t
\ri;��i6r

o
�:n:��2���:r� \¥���!O���e��l:��� 

B; H., 72 Hasting Street, Cambridgeport, Mass. 

_WORKSHOP RECEI PTS. 
For the uae of Manufacturers, Mech;nics, and Scien­

tific Amateurs. The best la�ectlon published of 
such a wide variety of Inform ' :' ' .  

FIRST SERIES.-Bookbindlng · L'.QIDdles ; Drawing ; 
Electro-Metallurgy : Eng��G\liIIlng Mapans : Pho-fgr.�F�lJnr.0ttery ; V:u- • etc. page

S2':'l:� 
SECOND SERIES.-Indnstrial Chemistry ; Cements and 

Lutes ; Co�ctionery, Essences, and Extracts ; Dyeing, 
r.�J��

n
�d pa��;��Jf;1.g�ej:;:''i;n��l'o.:'i��, ���; J:I:� 

lng, etc.. 82.00 
THIRD SERIES.--Alloys, Electrlcs, Enamels and Glazes, 

Glass Gold, Iron, and Steel, Lacquers and Lacquering, 
Lead,iLubricantslo,!\lercurYJ""�ickel, Silver, Tin, Vana­
!llum, Zin9,letc. 4llU pages, 11ll> Illustrations, • $2.011 

FOURTH SERIEs.-Waterproofing ; Packing and !!�-
�ldlin�..re"!�(f�terl(=��n.te£�IJ:'�n:;OI��� 
cating ; Distilling ; Emulsifying ; Evaporating ; Filter­
ing : Percolating and Macerating : ElectrotypIng ; Ste­
reotyping : Bookblndl

� Straw-plaiting ; Musical In­
���

ments ; Clock and ateh Mending : PhO�,lf.�� 
ar Send for our complete Catalogue of books, free to 

any address. 

tl�hr:S),=;:�1f :�l:d�
olumes, be particular to men-

N���t
��'i!'��I�:�e:i¥fo� p�c�O., 36.1 Broadway, 

FORE IGN PATENTS. 
1'heir Cost Reduced. 

The expenses attending the prOCuring of patents ln 
most foreign countries having been considerably re­
duced the ob-tacle of cost is no longer In the way of • 
large proportion of our Inventors patenting thelrinven_ 
tlons abroad 

CA N A IJ A .-The cost of a patent in Canada is even 
less than the cost of a United States patent. and the 
:CQrmer Includes the Provinces of Ontario. Quebec, New 
BrunSWick, Nova Scotia, British Columbia, and Mani­
toba. 

The number of onr patentees who avail themselves of 
the chea.p and easy method now oltered for obtaining 
patents in Canada Is very large, and Is steadily increas­
Ing. 

EN C U. A ND.-The new English law, which went Into 
tOrCe on Jan. Ist. l885, enables parties to secure . patents 
In Great Britain on very moderate terms. ABrlt\sh pa­
tent Inclndes England, Scotland. Wales, Ireland and the 
()hannel Islands. Great Britain is the acknowledged 
financial and commercial center cf the world. and her 
goods are sent to every quarter of the globe. A good 
Invention is like ly to realize as much for the patentee 
110 Enjlland as his United States patent produces for 
him at hlUne. and the small cost now renders it possible 
for lLlmost every patentee in this country to secure a pa.­
tent in Great Britain. where his rights are as well pro­
tected as In the United states. 

OTHER COUN'l'ltIES.-Patents are also obtained 
on very reasonable terms In France. Belglnm, Germany, 
Austria, Russia. Italy. Spain (the latter Includes Cuba 
and all the other Spanish Colonies). Brazil, British India, 
Australia, and the other British Colonies. 

An experience of FORTY years has enabled the 
publishers of l'HE SCIENTIFIC AMERIOAN to establish 

competent and trustworthy agencies In all the principal 
.forelgn countries. and It has always been their aim to 
have the business of their clients promptly and proper­
ly done and their Intere.'s faithfully guarded. 

A pamphlet containing II synopSiS of the patent laws 
of all conntries. Including the cost for each, and othe 
Information nseful to persons contemplating the pro. 
curing of patents abroad. may be had on application to 
this otllce. 

M U N N  & {'O .. Editors and Proprietors of THE SCI­
ENTIFIC AMERICAN, cordially Invite all persons desiring 
any Information relative to patents. or the registry of 
trade-marks. In this country or abroad. to call at their 
otllces, 861 Broadway. Examination of Inventions, con­
sultation, and advice free. Inquiries by mall promptly 
answered. 

Address. MUNN & CO., 
Publishers and Patent SOliCitors, 

S61 Broadway, New York. 
BRANCH OFFICES : No. 622 and 624 If Street, Pacific 

Building, near 7th Street, Washington, D. C. 

N EW YO R K  B E LT I N O  M N D PAC K I NO 
Oldest and Laraest Manufacturers in the . United States 01 

Vulcanized Rubber Fabric,s 
ADAPTED TO MECHANICAL PURPOSES. 

RUBBER BELTING, PACKING, AND HOSE, 
OC>:EI.:EI. VC3r.A.TE:J:) 

and Matting, and Stair Treads, &'0. 
B:J:OYOLE TZR.ES, OA n. &PEl.ZNGS. 
JOHN H. flHEEVER, Treas. Nevv- Yo:rk Eelting a.nd. J?a.oking Coo. 
JOHN D. CHEEVER, Dep'y TreM. W a rehou se, 1 5  Park R ow. opp.  Astor House N. Y.  

Branches :  308 Chestnut Street. Phila., 167 and 169 Lake Street, Chicago, and 52 and 54 Summer Street, lIoston. 

I C E. R E F R,I G E RAT I N G  and Ventilating Machines 
Jarmans Patent. YORK 
lliFG. CO., York, Pa. 

are 
prices: -$ 

1 HORSE POWER . . . . $150 1 3  HORSE POWER . . . . 
$290 PRO P 0 SA L S ,  1� HORSE POWER . . . .  190 4 HORSE POWER . . . .  350 

2 HORSE POWER . . . . 245 5 HORSE POWER . . . .  420 
Send for descriptive circular. Address 

J. C. TODD, l'aterson , N. J. 
Or 36 Dey St., New York. To FUl'Dj81:J!�nR:neJift�s�r>'i.�!:��:.f the Most 

' H ELP WANTED. $ IS O  A WEEK and ex-, penses paid. Valuable outfit and particulars 
free. J. F. HILL & CO .• Augusta, Maine. PROPOSALS AND CORRESPONDENCE to be ac­

companied with drawings or photographs of ma­
Chines ; also price. Address proposals to the 

STATE BOARD OF SILK CUl�TURIIl, 
21 Montgomery Ave., San 1!'ranclsco, Cal. ----------------------------------

A C E T Y L E N E. - CHEMICAL COM-
position. Properties, mode of preparation. with 2 en-
r:�i'fJ'A N 

0
�U1�������� N 2.°fi��e'ht�� 1���fs�IF�g 

be had at this otllce and from all newsdealers. 

THE NEW " GRESHAM " PATENT 

. . sent on application to DRAWING l' Illustrated catalogue 

INSTRUMENTS. WtA����k�' 

;���� - - -
��� � _��_- -_ _  -� ::iii:-= �� 
Perfect Small Steam Yachts. No smoke or noise, sim­

ple, safe ; fuel, water gas ; 3 Qylinder engines. Send 
st"'li�l;��'1��ll��� °M?

a��".!?W::;., Chicago, m. 
E SIf.H

.\��j[.sfor. S�CK''I��rs. 
Unequaled for wa ter �klng, and 
for 011. pumps. In rope form of all 
sizes, M,. , "  ", . " 1";-: etc. 
All qnantl�es, $J.� • l1er�b. n iB  the 
most Bub. tanHa 1 Packflnu miJtet'iat 
emr put toaether! Pack with It-take 
none out-add a rou nd whenever there 
Is room for it. MILLER PACKING WORKS, 

13ilS Buttonwood St., Philadelphia. Pa., U. S. A. 

IT PAYI To sell our Rubber Stamps. }'ree Catalogue 
to agents. FOLJAMBE & Co., Cle.velaIld, O. 

Antomatic RB-Startin� Inioctor. *
T�a!a;!t�d ��!��!�e 

C!f:�c��o������!!�!�: --------... ,--------
Invaluable for u .. e on Traction, Farm, Portable, 

Marine, and Stationary EnKines of all kin ds. No 
Handles requh·ed. Water Supply vel'Y dlmcult to 
break. Capability of l'estartlng immediately, 
automatically, after interruptiou to feed from any 
cause. Reliable and Uheap. 

Sole Manufacturers in the United States and Oanada., 

Nathan Manufacturing' Co., 
92 & 94 LIBERTY ST. , NEW YORK. 

SEND FOIC, CATA LOGVE. 

G-·A. S E N" G- J: N" E S .  
�':��� i>��.f��:;r�gt����r.rpred

d �:lr�:;:� 
When t�e motor is not at work, the expense of running it ceases. 
Simple,  lSafe, Economical, Dlll·able. No extra Insurance. 
Four sizes: 1 H. P., � H. P., 1 man power, and 8 Sewing Machine Motor. 
Our Gas Engines Will work satisfactorily when attached t<) Gasolene 

Machines, 
Send for lllustrated Catalogue. 

ECONOMIC MOTOR CO., 
Office and Salesrooms, 9 CORTLANDT ST., NEW YORK. �H E  N EATEST & H A N D I EST TH I NG OUT IS O U R  N EW PATENT VISE,  

NEEDED B Y  EVERYBDDY FOR 1000 USES. 
O N E- I  NOH JAWS. STEEL. SOREW & L.EVER. TO 

INTRODUOE IT. WIL.L. SEND ONE POST-PAID FOR 26 0TS * HAYDEN & BARN ES. SYRACUSE.. N. Y. 1i 
DOUBLE BOATS.-TWENTY-ONE IL-
Instratlons of s:;tented double boats, the general con-
��!�

0
o" ��:r 8�s����0�
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as
an� date of patent accompanYing each diagram. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 232. Price 10 cents. To be had at this otllce and from all newsdealers. 

SEBASTUN, lIUY " CO.'s. 
IMPROVED tOQ 

Screw Cutting tathe. 
Designed for actual work ; no 

toy. Lathes for wood or metal. 
Drill Presses. Chucks. Drill., 
Dogs, and machinists' and ama.­
teurs outfits. Lathes on trio.l. 
ca��tt.0gues malled 01' appllca.-

��,..�.iiilil 1 6 1S  W e s t  ll d  S t r e e t ,  
, �hicinnali, Ohio. 

A PRA UTICAL SUC(lESS. 
VAN DUZEN'S PAT. LOOSE PULLEY OILER. 

Thousands in satisfactory every­
day use. Entire reliability and con· 
stancy demonstrated In a two years' 
test by (would be) Eastern skeptics. 
Econ0':r. shown by reasonable prices ��� }.'�t'i,'roJ::���l"" Send for 
VAN DUZEN & TI FT. Cincinnati, 0. 

" (lowen " Steam Hose. 
An entirely new departure in 

Steam Hose. Will stand a .Water 
Pressure of 1,500 pounds. Especi­
ally adapted for Rock Drills and 
Dredging Machines. See illnstrat­
ed notice In SCI. AM .. Feb. 13, 1SSf!. 

B���;ctWb(V�� sOlM;V �b., 
234 Devonshire St., Boston, Mass. 

Draftsman's A�ustable Curve Ruler, makes any �ar.e ��:-.'def�;·�rd. 
". W. DAVENPORT, ProVidence, 

� New Catalogue of Valuable Papers 
contained In SCIENTIFIC AMmmCAN SUPPLEMENT, sent free of charge to any address. 

MUNN & CO • .  S6J Broadway. N. Y 

BOILER AND PIPE COVERINGS. 
ABSOLUTELY 

P" :I. r e  P r o o f. 
LICHTand CHEAP. 

EASY TO APPLY. 

A S B E STO S DlEZl.'a"::m.a.& .AND JIOII:.A.l.'a"VF'.A.OTU:EI.:III:a.a . Of Braided Packln •• Mil l  Board, &EI::BI.A.TaXl.'a"C3r AND BP:IIIOZ.A.XaTZ:IIIB. 
CHALMERS · SPENCE CO. FOOT EAST 8TH ITREET, N. f. 

and sweet In six .0 eight minutes. Send for Illustrated 
price list to T. J. YOST, ·l69 William Street, New York. 

WITHERBY, BUUG &; RlCHA RDSON. Manufactured o.f Patent Wood Working MachInery of every desCrip­hon. Facilities unsurpassed. Shop formerly occupied by R. Ball & Co .. Worcester. Ma".. Send for CRtalOll1le. 

2�c. 
ROUIH 

P U L L E Y S  4 
ORDER FROM OUR 

" SPECIAL LII!!T." C. THE 
John T. Noye Mf�. 4Jo. FINISHED BtJFFALO, N. Y. DIAFIESI I t s  CAUSE!'! and C V RE, by one . . whQ was deaf twenty�lght years. . Treated by most of the noted sJl.eclall8ts of tile day with no benefit. lJut"td MmltI1 in three months, and since then hundreds of others by same procesll. A plain, simple and succe.sfnl home treatment. Ad­dress T. S. PAGE, 128 Ea.t 26th Street, New York City. 

CURE F��E DEAF 
PEox's PATENT IMPROVED CUSHIONED EAR DRU1I(S �!lt��tllie �::..te�. H£'�:i�r.;: ::!f'=''i: !�� 
alW8,fB in p08ltion. AU conversation and even whispers 
heard diBtlnctly. Send forilluBtrated book with testimDni­'!Iso FREE. Address F. HISOOX. 8Ii3 Broac:twllY. 1'1;0 ". 

PILES Instant reUef. Final cure In 10 da.n.-and 
. • never returns. ) No I1Utge, lio 88,lve, no suppository. Sn1I"erers will learn of a. I!Imple ,remed.1", 

Free, by addressing C. J. MASON, '18 Nassau 131;., N. Y. 

TO WEAK MEN8Dlferingtromtheef-
fects of ,Youthful er­- roro, earlyd.cay, lost 

manhood, -etc. I will BeDd a valuable treatise (sealed) 
containing _full �artioul&rs for home cure, free of oharp. Addre88Prof.F. C.FOWLBB,MoodUI, Ooma. 

ME N C>1VLY A Quick !'ermuleIII 
. 

Cure for Lost'Manhood, De. blUty, _ 
. voueness,Weakness. No quackery. lDo , (ijspUtable Proofs. Boo�t IIOa!& 

. . tree. ElWlIlED. 00 •• BUp';ALO. ..... 
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In ... de I'all"e. each:lnllertlon • •  _ 1: ii cent .. a line. 
Back Palre. each iu"er,ion - - . 81 .00 a line. 

(About eight words to a line.) 
EngraviJng.s may head advertisements at the same rate 

per Jine. by measurement, 118 the letter press. Adver­
tisements must 1M received at puolicatiun ojfice 118 early 
as Thursday 'flWr'll,ing to wppear in next is8U/J, 

NOTABLE " �nd SIGN IFICANT ITEMS 
FROM TlUl 

FORTY-FIRS1' ANNUAL REPORT 
OF THE 

New York Life Insu.rance Oompany. 
A total income of over sixteen mUllon one hundred 

thousand dollars, and payments to policy.holders of 
nearly e�ht mIllion dollars. 
5J':!':'-��n���n:.';;e�:�� �:t'i.:�t���:81�'!,':rI�'foNr"���� 
dred thousand dollars in excess of losses by death. 

Market value of securities, over three million three , 
hundred thousand dollar. in excess of their cost. I Liabilities, both actual and contingent, provided for, . 
���r"se��iIs:::f�I���m.r�r t�.:'r��:."g��t': �;:fea:t.��: 
ard, over thirteen mUllon dollars. 

An increase of · nearly two million dollars in income, 
over three millions in surplus, over seven millions in as� 
sets, and of over thirty mllllons of insurance in force. 
during 1885. 
SUlUMARY of RE PORT. BUSINESS of 1 881i. 
Received in Premiums. . . . . . . • . . . . . .  $12,7:l2,I()'�.03 
Received in Interest, Rents, etc. . . . .  3,399.009.71 

Total Incq,me . . . . . • • • • • •• . • • • . • . • 816 1 2 1 . 172.74 
Paid Death-claims. . . . . . . . . • • • . . • • • • . $2,9!I9,l09.r.l 

.. Endowments . . . . . . . . . . .  . . • • . . . . .  741,764.47 
An

��\���:s ��;g:�:d ��? :.�: 3,940,999.64 
Total Paid Policy-holden . . .  ·--;$ .. 7;;-, .. 6"'8;-;1,::.�8,;;;7"'3;::. 7�1i 

New Policies Issued. . . . . . . . . .  . . . . . . . . • 18,566 
New Insurance Written. . . . . . . . . . . . . . .  $68,52l,462.00 

, CONDITION JA N. 1 ,  lS88. 
Cash Assetll . . . . • • • • . . . . . . . . • . • • . .  $66.!!164.321 .32 

*Divislble Surv,lus. Co.'s Standard. . $7,064,473.13 
tTontine ' " " 3,123,742.77 

Total Surplus, " , J; \ .no, t S8,2tli.90 
Surplus by Stllte Standard. $1 3,221i.OIi3.94 

Policies in Force, . . . . . . . . . •  : . . . . . . . . . . .  [l!i,418 
lnsurance in force . . . . . . . . . . . . . . . . , . . . .  $259,61',,,,,,.00 

PROGRESS IN 1881i . 
Excess of Interest over Death-losses. 
In1lil"�a.�e in Income . .  . . . . . . . • . . . . • •  
Increase i n  Surplus. State Standard. 
����:::: �� tn�:::rr·ce'wiitten: : . : : : :  
Increase in  Insurance in }'orce . 01' ,  • •  _ 

to ;'!�:l::iDivi�!�d �u::t specially reserved as a contingent liability 

This supeTlor lacing has an es-
tablished reputation, and a 

II rapidly growing trade both In 
this country and abroad. It is 
giving the best of satisfaction 
wherever it is tried. Made only 
Uan��:ctu:'e�: o?��

i
�,!for <;��� 

\ ther beJt.lng ... Concor.;,�. H., also ..,...., New York, .Hoston, uhicago, St. .. ;;:.,,�� S� Louis, CinCinnati, and Kansas 
-�V� Ci

��nd for new Catalogue. 

l oW.C O LB U R N  & C O .  ; � � � • � • :. 

r r C /4 6 l , F; G ,  M A S S .  '" � � -:,Y � z: .  j� ;::: m;, 'Z 'P M A ·  N S ARC ,�Q I NCAN O £ � CE N T  ) Filc 'l I OWt: S T pRICESf L l G�T l NG I "  L. I V I N G  � __ _ AN D P c A- < N G MACH I N ES.  

INTERNATIONAL INSTITUTE FOR lique#mNLgp'-���'!�� Ne��� ' 

IS T H E  O N LY �ACH I N E  _ 

��:t ������
s
!i'd �u:,,�

u
��

r 
��f:,.j'

f
o�IMM:'I�r WO�k. 

TliRt knits a'reg'ular, right-angled hee such as is knit 
by hand. 

That n�rrows off the toe. , 
��:t 'f::flts 

a
n'i?t��ri': :��

c
������FI:�� size without a 

seam.' \ 

��:t i�w.st��n:8�':,'b��b�i?I�t
o
�r 

S
�
e
::::,

e
\����

. 
That knlta an elastic seamed-stitcii Suspender with 

button-holes. 
F���

t 
�f���.i��itcW,�t� �\��d c;[.a���it�t�\t� ��gf.: 

stitch. Shell stitch, Unique stitch, Tidy .tltch, etc., etc. 
It is now the Standard Machine for Manufacturing, 

and the 
O n ly Fam i ly K n ltt,er that fi l ls the B i l l .  

For further particulars address 

T he Best i n  the Worl d .  
We make the Best.PacklnKthat can be made regardless 

fll�
s
�TA�Sf>'1.�l

/f�£'i'kW.,�
y 
Jfr

li
���e

th
ll'l;;�1!lrr; 

stamped on every sheet. None genuine unless so stamp­
ed. If ;j'Q,ur dealer does not keep It. send direct to us. 

,JEJSr:E£:J:l.V& :s�c:>& • •  

'1 Jolin St . .  .,et, N. Y. 79 Kilby Street, Boston. 13 So. Fourth !Sn·eet, Philo. 

[MARCH 1 3, 1886. 
NOV,ELTY ELECTRIC CO. 

Factory aud Store, 6th and Locust St •. , Philadelphia. 
Handsome Iron Box Bell, Nickel Gong $1.50. Novelty 

Wood,en Box R<;ll. $1.50, 1 Portable Invalid Bel,l. $7.50., 

COIMON SENSE CHAIRS, SETTlES, 
And Rockers. Strong . durable, 
and comfortable. No light, trashy 
stuff, but goon, honest, home com-��:.. �ln��������

n
!�o:�gl� 

F. A. SINCLAIR, Mottville. Onon­
daga Co., New York. 

DIIlAR Sm :--Your Rocker Is rich­
ly worth all It cOst ·me. By the 
���e� ��l�f���8ola':e�ke 

GEORGE BANCROFT. 
NEWPORT. July 18, 1878. 

'95 M I LK ST. ,  BOSTON ,  MASS. 
Write for Circular and tell us what you want. 

B. W. PAYNE & SON. Drawer 1004, Elmira. N. Y. P t Or address our New York Office. This Company owns the Letters aten 
Eastern Agents Hrr,L, CLARKE & CO., Boston. Mass. B II 1U' h Our �atented Vertical Boller will not prime. No dan- granted to Alexander Graham e , .w.arc 
ger o! uring flUes.. 7th. 1876, No. 174,465, and January 30th, 
F

OR SAl,E Smlth's Shipper's Dry Goods Box. No 186 787 for Circular. LEWIS SMITH. Wallace. • , • 

���..:.:::� __ -;=�=-=;::=�===::tp�l'h transmission of Speech by all known 
• STEAM E N O I N ES.  forms of Electric Speaking Telephones in­

Horizontal and Vertical. fringes the right secured to this Company 
D r  e d II" i n K  Machinery, by the above patents, and renders each . '  . Flour. Powdcr, Slate and . 

, Flint !I'li l l ltlachinery, Tur- individual user of telephones not furnish-
. bine Wale)' Wheel8. ed by it or its licensees responsible for such - YorkMfg Oo.,'York. l'a,. U. S. A. 

unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

OF THEI ' 

I dtntifit {�tUtriCln. 
t Ov.r and 'bov" 4 p.r cent. r.'.��.;=;;":�I�; Lamb Knitting Machine Manufacturing Co. , TH E S E V E N  Box lili, CHICOPEE FALU!, MASS.,U. S .  A. 

FOR' 1 886. 
Popular SeleDtlfie Paper In the World. 

Only $3.20 a Y..III!r, iucl;dina- Postalre. Weekly . OF THE 
New York Llfil Insurance Company'. 

NON·FOR F RITING·TON'rINE LIM.ITED 
ENDOWMENT POLICY. 

FIRST ADVANTAGE. -Insurance for a definite 
amount, or for an amount increasing with each pre-

S::dgW:B"I1'Mr'l
e
�
l
f';tGE.-A Definite Cash Endow· 

ment, and a T()ntine Dividen'!,. to Policies in force at 
the end , of, Endowment and Tontine periOdSir which ��:nr'¥':£..�� b e  either Ten, ifteen. 

THIRD A�V ANTAGE.-Insurance for the fuIl amount 
g� tlhe

,n:�g�y 
e
;\�f�:�J.°�t" �rffi� t��: �n

t
.r��l�� 

period, In case of discontinuance Of payment of pre­
miums aftee thuMears. " . FOURTH ADV'itNTAGE.-A Grace of one month in 
t�rJ'.w.�s';,�t��pr

l�
'fn\.s'.a���g which time the policy 

FIJ;'TH ADV AWTAGE.-�hree valuable options in­
cluding cash value, to policy-holders who survive their 
Tontine,and Endowment periods and keep their poli­

, clea In 'force. . 
SUTH ADVANTAGE.-Practlcal freedom of action 
s���lFiec���1�li8� :'�h�n;:i::,':,�tr�fel·de"tlt 

elaim�ediately upon the approval of the required 
proofs of death. ' 
Do not Insure until you have seen full particulars of 

this Policy. Do not .fall to write the nearest Agent or 
the Home Office for such particulars-at once. The 
NEW YORK LH'E INSURANCE COMPANY. WI & 
348 Broadway, New York City. 
WILLIAM II. BEERS, President. 

HENRY TUCK, Vice-President. 
ARCHWuViPsIfv �k�ls:i��i.res't, 

TH1IlODORE M. BANTA, Cashier. . 
A. HUNTiNGTON, �:b?,'�!�rc.iiuEtr�lttr�encies. 

'WVlIIIt_ 4. �:a.:a.�I!iI, 
1·.o1" <le ..... II. I. (I'  .. rk st.) SlxmlDuteo'waltw.ltomotation. 

OrlK,lnal and Only Ihlillle)' "I '11le 
H A R R I S - C 0, R L I S  S E· N C r  N E • 
WIth, Harris' Plit. lm,Provements. from l() to 1,000 H. P 
Send for copy EnBlneer'lI and Steam User's �� .J� W. HI!I, M.E.  Prlce . I .U. 

PAT E NTS . 
MEBS�. MUNN & co., In connection with tbe publi­

cation . ,of the SCIENTIFIC AMIIlRlCAN, continue to ex­
�g:.lr::v:�!t��:.ements, and to act as Solicitors o!�!'tent8 

�e!:
n
��.i ����:::e�ti�;��

a
�,.{mlk. ""10��� preparRtlon of Patent DraWings, SpeCifications, and the 

prosecution of Applications for Patents in the United 
States, �a. and Foreign Countries. Messrs Munn & 
Co. also �hd to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues. Assignmen.ts. and Reports 
on Infringements of Patents. All business intrusted to 
;�:��g{'en

t�;V��� sP#cial care and promptness, on very 

A pamtuhlet sent free of charge, on application, con. 
��:'�'1'he�

l
; 1':t1��f�:?n c��o,,���r:::e

�t,:j,:�� �g;-�g\','"t�: 
DeSigns, Patents, Appeals, Reissues, Infringements, As­
signments, Rejected Cases, Hints on the Sale of Pa­
tent8.�c. 

We'also sad, free of c7wJrge, a SynOPSIS of Foreign Pa­
tent I,aws, sb<1l!!lil6r the cost and method of securing 
patents in all tlii'1!""rincipal countries of the world. 

DUNN &; CO., Sollcltors of Pa'en�, 
361 Broadway. New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa­
eWe Building, near 7th Street. Washin,gton, D. C. 

THE CAIIERON STEAM PUMP. 
&T.A.:N"D.A.�D C:>F ::m.:x.CEllIlI::mmo::m. 

30,000 IN USE. 
ADAPTED TO EVERY POSSIBLE DUTY. 

,The 1. S. CJAMEilON STE.UI PlTlIIP WORKS, Foot East 23d 8.� New York. 

S;w.UOHlfS' , ��A'&lfS�O-S- ' 
�- Boo:fl.ng, Building Felt, ' Steam Packings, Boiler Ooverings, 

_ Fire Proof Paints, Oements. Etc. " " �ples and Descriptive Price Lists Fl'II8.'< 
H. W. JOHNS M'f'G CO., 87 -MAIDEN I.AN£,. H; Y. '75 , Randolph St., Chlcagof 1 70 N. 4th St., �Iphla. 

ICE-HOUSE AND COLD ROOM.-B'Y R. 
G. Hatfield. With directions ' for construction. Forir 
engravings. Contained In SCIENTIFIO A¥ERlCAN SUP­
PLEMENT, 1i9. Price 10 cents. To be had at this otllce 
IIJld <>f, all newsdealers. 

Address JOHN A . ROEBLING'S SONS. Manufactur-er
evl�:�

t
�,;'d iota ¥�/),1����?,[g ���';,� �:-l��ces. Send for circular. 

Mention this paper. 

E P P S  , S 
C R AT E F U L-CO M FORTI NC. 

BOOKWALTER ENGINE. 
Compact. Substantial. Econom­
Ical, and easily managed : guar­
anteed to work well and give 
full power clalmed. Engine and :r���� ' ���t�t:.CI

��
I
�eG�� 

frice of 
, 
... 

HO�SllI P01YER: : : : : : ; :$�4jl gg 
� :: . :: . . _ . . . . . . . 355'-00 
nr Pnt on cars at BPringtiett: :1. 

JAMES LEFFEL & CO., ' 
Springfield, Ohio. 

Or 110 Liberty St., New Yorl<. 

Toy and Novelty Mnnufacturers. I have cheap, 
original way of making hygroscopic toys and weather 

predlcters,for·whlch wish manufacturers. Will supply hy­
groscopic material. Address Box 3034:, AJ;lD Arbor, Mich. 

. , a�'Nnmber8 a Yea". 
ThiOl widely circnlated and splendidly UIustrat'ed 

paper Is PUbIiSh.W�
,
y.
, 

' Every number contalns six­
teen pages of useful i ' tlon and a large number of 
original engravings <if n8\Or inventions and discoveries, 
representing Engineering' Works, Steam Machinery 
New Inventions, Novelties In Mechanicsl'Manufllctures, 
Chemlstry,l!aectriclty Telegrapby. Photography, Archl­
teeWTe, AgrlcujiU1'll..Hortl.culty.re, Natural TIlstory" etc. 

All C1alllles of Readers find -In -the- SClEN�JFIC 
AMERICAN a popnlar resume of the best scientific In· 
formation of the day; and it is the alm of the publishers 

present It In an attractive form, avoiding as much as 
abstruse terms. To every intell\j(llnt. � 

this jourr.al afi'ords a constant supply of instructlv.,. 
reading. It Is promotive of, knowledge and progress It!' 
every community where It circulates. 

Terms of SnbseriPtion.-One ' copy of the SCIEN­
TIFIC AMERICAN will be sent for one !/ea� numbers­
postage prepaid. to any snbscrlber in the United States 
or Canada. on receipt of threc dol 101"S and twenty 
cent .. by the publishers ; six months, $1.60 ; three 
months, $1.00. 

Clubs.-One extra copy of the SCIENTIFIC AMERI­
CAN will be supplied gratis for every club of jive sUbscriber. 
at $3.20 each ; additional copies at same proportionate 
rate. . 

The safest way to remit Is by Postal Order, Draft, 0" 
Express Money,Order. Monny carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Ad­
dress al l letters and make all orders. drafts, etc., p .. y­
able to �"O'NN � co_. 

36 1 B roadway New York. 
T :EI: :BI  Scientific American Supplement. 

This is a separate and distinct publication frOm 
THE SCIENTIFIO AMERICAN. but is unlform therewltb 
In Size, every number containing sixteen large pages. 
THE SCHNTIFIC AMERICAN SUPPL ICMENT Is published 
weekly. and include. a very wide range of contents. , It  
presents the most recent papers by eminent· writers in 
all tlie prin�ipal departments of SCience and the 
Useful Arts, embracing Biology, GeoloKY. Mineralogy. 
Natural History, Geography. ArchreologY.,Astronomy, 
Chemistry. Electricity. Light. Heat. Mechanical Engi­
neering, Steam and Railway Engineering. 1Illnlng, 
Ship Building, Marine Engineering, Photo.raptly. 
Technology. MiIJlufact"ring Industrles, Sanitary En­
gineering. Agriculture, Horticulture, Dcmestlc EcODO­
my. Biography. Medicine, etc. A vast amourit of fresh 
and valuable information pertaining to the!e and allied 
subjects Is given, the whole profusely Illustrated with 
engravings. . 

"'EM most i�ant En!)ineerinU Works, MecHanisms, 
and Manufactures at home and abroad are represented 
and described In the SUPPLEMENT. 

Price for the SUPPI,EMENT for the United States and 
Canada, $6.00 a year. or one copy of the SCIENTIFIC AM.­
IIlRICAN and one ""py of the SUPPLEMIIlNT. both mailed 
for oue year for $7.00. Address and remit by postal 
order. express money order. or check. 

MUISN & Co .. 361 Broadway, N. Y., 
Publishers SCIEN�IFI(J AlIfEItICAN. 

'1'0 FOl'eilrn S"b8C1·iben.-Under the facilities of 
the Postal Union. the SCIENTIFIC AMERICAN is now sent 
by post direct from New York. with regularity. to sub· scrlbers In Great Britain. India. Australia. and all other 
British colonies ; to France. Austria, BelgIum, Germany. 
Russia, and all other Enropean States ; Japan. Brazil, 
MeXiCO, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:!, for SCIENTIFIC AMERICAN. one year ; $9, gold, 
for both SCIENTIFIC AMERICAN and S UPPLEMENT for 
one year. This Includes pcstage, which we pay. Remit 
by postal or express money order. or draft to order of 

MUNN & CO., 361 Broadway, New York. 

PRINTING INKS. 'THE " Scientific American "  is printed wtth CRAS· ENEU JOHNSON & CO.·S INK. Tentb andLom bard St8, Phila • •  and 47 Rose S.t., opp. Duane St.,_N Y. 
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