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THE MA�UFACTURE. OF POWER DRILLS FOR MI�I�G, 
EXCAVATI�G, ETC. 

I only the piston should feel the shock of concussion. Of 
course the piston must be so arrang-ed as to make a variable 
stroke, so that no damage will result from the sudden re-

Althoug-h mining, tunneling, etc. , have. been of more or 
less importance, as calling for the labor of large numbers of 
men, in all ages and in nearly every quarter of the globe, it 
is only within a few years that the tools and appliances with 
which such work can be prosecuted have shown any great 
improvement over those employed in early times. After the 
use of gunpowder for blasting purp::>ses had been. com· 
menced , it seemed for a long period as th ough there was a 
complete cessation of all idea of improvement in this direc· 
tion, until the comparatively recent introduction of the power 
dril l  in connection with more powerful explosives. It is . 
not too much to say, however, that from these two causes, . 
but more particularly from the introduction of the power 
drill, the past twenty years has show" greater improvement 
in the means and appliances for the · rapid and economical 
prOiecution of this class .of work than all the years� that had 
gone before. Besides this, also, many projects which were 
heretofore entirely impracticable haye.been brought well 
within the scope of· modern engineering ability, and mines 
which could never have been made to par under the old sys
tem of hand drilling are now contributing to the substantial 
wealth of the world. 

The power drill may be worked with either compressed 
air or steam, but in many cases, from the location where the 
drill is operated and the inconvenience attending the getting 
rid of. the exhaust steam, it would he only at a great disad
vantage that steam could be employed, while the circulation 
of pure fresh air provided by the working of the drill with 
compressed air affords a most valuable result in the way of 
ventilation for the shafts of mines, in tunnels, and all kinds 
of ordinary underground work. The manufacturers of the 
Rand Little Giant rock drill, of the practical working of which 
we present illustrations on this page of the paper, are also 
manufacturers of an improved air compressor for use in con
nection therewith. They have recently furnished the most 
powerful air compressing plant employed in mining in the 
world, and it is now in successful operation at the Calumet 
and Hecla mines on Lake Superior. These compressors fur· 
nish cool and perfectly dry air, the last particular being abso
l utely essential in cold climates or at great elevations. 

The requirements for a perfect rock drUI are numerous, 
but it should first of all be simple in construction and strong 
in every part, the parts, as far as possible, being so arranged 
that any broken or worn portion may be easily removed and 
a new part substituted without causing delay in the work. 
It.should occupy but little space, with the striking part rela
tively of great weight, and to give the blow directly, BO that 

THE RAND ROCK DRILL 
moval of resistance; which often occurs in boring through 
rocks of different density, or where flaws or breaks occur. 
Such a machine, if disconnected from frame or carriage, 
should be as light as possible, and so arranged that it may he 
roodilypllt up and Itaken to pieces. 
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ROCK DRILLS AND THEIR USES. 
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The Rand Little Giant rock drill  is the result of many 
years of experiment for the attainment of these ends, and 
from the testimonials of some of our largest mining com
panies who are using the drills and compressors of this com
pany with the u tmost satisfaction , it is believed that success 
has been practically attained. The first point to notice in 
the construction of this machine is its simplicity, there being 
no connecting rod or other device outside the steam chest and 
cylinder to get out of order, the valve being thrown in the 
same direction the piston is m oving, and the port remaining 
open until the full stroke has been made. The lever for ope
rating the valve is placed in a recess hetween the ends of a 
dOll hle·headed piston, and is struck at the ends as the piston 
reciprocates, the arm of the lever driving the valve. The 
valve is of steel, and the whole mechanism is so simple and 
direct that there is never any difficul ty in running at auy 
desired speed , as high as 600 to 700 double strokes per minute 
baving been made, the double stroke meaning the forward 
and backward motion of the piston. 

In the working of this drill the full force of tbe com
pressed air or steam is brought to bear directly at the point 
where the stroke is delivered. The piston rod enters the 
piston on a taper, and the rotation bar, which is nearly tri
angular in cross section, is made very strong; the ratchet 
wheel for rotating is proportionately large, and the teeth( 

: strong. This piston is hardened and then ground to a per-· 
I fect fit on an emery wheel. 
� These drills are used either mounted on a tripod or at
i tached to a vertical column or a horizontal duplex swivel
i jointed bar, according to the location in which the boring is 
: to be performed. In vertical work, either the horizontal bar 
: or the tripod may be used, the former, however, only be
I tween comparatively narro w side walls, against which the 
bar can be made firm. The legs of the tripod are arranged 
to telescope, so that they can be lengtbened or shortened at 

, will, thus allowing holes to be bored in very difficult places 
. and atulmost anY3ngle. The column, with an arm, is par
I ticularly.advantageous in all kinds of tUDnel work, and the 
, horizontal bar is more especially advantageous in shaft sink
• ing. The latter is one of the most valuable inventioDs 
, which has been brought out for some time. It allows· two 
drills to operate simultaneously at any angle by means of 
the supplemental jointed bars . .  The rapid blows given by 
the drills upon the solid rock.cause great vibration : this 
would tend to loosen the bar by turning the jack screw in 
the nut ; to prevent this a lock nut is used, which keeps the 
screw in place and prevents any loosening of the bar after it 
is once set up. It can be readily adjusted, the arms folded 
parallel to the bar, with the drills mounted upon them, and 

[Vontinned on page 402.] 
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THE SCIENTIFIC .uo:RICAIi FOR 1881. 

A new year-the thirty-seventh since the publication ot 
the SCIENTIFIC AMERICAN began-will' be entered upon 
with our next issue_ 

It is gratifying to believe that, during all these years of 
varying national prosperity, there was never one that 
opened with broader or more substantial grounds for ex
pecting the largest measure of national wellbeing-the 
largest activity in all the useful arts, under the most favor· 
able conditions for success-than are promised for the year 
abont to begin. 

Nevel' in their history have the United States presented 
so cheerful and hopeful an aspect; and in common with all 
other worthy American institutions the SCIENTIFIC AMERI
CAN enjoys a bountiful share of tbe general prosperity. 
Manufacturers, mercbants, farmers, artisans-indeed all 
classes of men to whom this paper is addressed, are busily 
employed and are making money; and tbe number who reo 
gularly look to its pages for information, suggestion, 01' en
tertainment, is larger than ever before. With such abundant 
and bearty support, the proprietors can confidently pursue 
their set policy of str:ving continually to increase the usefnl 
ness of the paper to its readers and advertisers. Having no 
rivals in this field the only competition they can enjoy is in 
a constant endeavor to surpass their own best achieve· 
ments. Whoever will take the trouble to compare tbis 
volume just finished with any that bas preceded it, cannot 
fail to be impressed with the manifest fact that the pub
lishers' policy has not been altogether fruitless of results cal
culated to make the SCmN'TIFIC AMERICAN increasingly 
worthy of the popular favor bestowed upon it. 

The SCIENTI FIC AMERICAN SUPPLEMENT will continue 
to put within easy reach of American readers the best con: 
tributions to the practical literature of the sciences· and iu
dustrial arts that the puhlic journals afford, besides a large 
amflunt of original !Datter of special value to scientific and 
practical men. As heretofore, a full table of contents of 
each issue of the SUPPLEMENT will be printed in the corre
sponding issue of this paper, in which every reader of the 
SCIENTIFIC AMERICAN is kept informed of all important 
papers bearing on the subjects or industries he is specially 
interested in, sbould he not feel able to subscribe to both 
papers. Scarcely a week passes in which the SUPPLEMENT 
does not contain special articles worth more than the year's 
subscription to readers interested in the subjects treated. 
The ample pages of the SUPPLEMENT enahle us to present 
full details pertaining to topics d iscussed with working 
drawings where sucb illustrations are useful. 

• I .... 
SITE OF THE NEW YORK FAIR OF 1883. 

The Executive Committee of the World's Fair of 1883 
have at length agreed upon Inwood as a site. The tract se
lected lies in the extreme northern part of New York city, 
eleven miles from the City Hall, and has a mile frontage on 
Broadway or King's Bridge Road, and a mile frontage on 
Harlem River. It contains 250 acres, the free use of which 
the owners have offered to give to the Commission for the 
purposes of the Fair. The ground is already served with 
gas and Croton water, and is level or gently undulating. 
The water along the Harlem front is from 18 to 40 feet deep 
at low tide. There is also an admirable water front along 
the Hudson river, which is separated from the Fair site by 
a ridge, in which is a convenient depression for a railway 
for passengers and freight. The least distance to the Hud
son, where abundant docking privilege has been secured, is 
1,400 feet, and the exhibits from foreign ports can be landed 
at Inwood pier, wit.hin half a mile of the grounds. Tbe 
oll ly objection to the site is its distance from the lower 
part of the city. The means of access to it, however, are the 
best. Its drives are park roads. The old track of thc Hudson 

. River Railroad passes one side, the new track lies just across 
the Harlem. It is nearer than any other site proposed to all 
t.he other railroads tributary to New York except the Long 
Island Railroad. The Western lines terminating at Jersey 
city can deliver their passengers at tbe grounds by means of 
ferryboats. All the elevated roads can readily be called 
into requisition in carrying passengers, and the facilities for 
water transit and the accommodation of shipping are abun
dant. The ground is ample, naturally drained, and well 
suited to the needs of the fair; and the l ocation is one of 
the most beautiful in New York. It has many historic as
sociations, the site being bounded on tbe east by Harlem 
River and heights, on the south by Fort George, formerly 
Fort Clear View; on the southwest and west hy' Forts 
Washington, Nelson, and Tryon, and on tbe north by In
wood Hill. ••••• 

COl'tlPRESSED AIR AS A MOTIVE POWER. 
It is very well known that in the matter of the consump

tion of fuel , the most economical steam locomotive com
pares very un favorably with first-class stationary engines, 
the difference being so great as to admit of allowing a large 
margin for loss in applying the power of stationary engines 
to the propulsion of trains. 

The use of electricity for this purpose has its advocates, 
and wire rope transmission is believed by some to meet the 
requirements for short lines, but among tbe various practi
cable methods of applying power from a fixed source to the 
propulsion of trains, nothing has been developed thus far 
that promises better than compressed air. It is cleanly, 
safe, and free from tbe many objections  raised against. steam, 
ana seems in eVllry way adapted to railway purposes, espe· 
cially on short routes and for underground roads. 

� cieuHfic !mtricatt. 
A new method of using compressed air, and a novel loco

motive for carrying out the method, is being introduced by 
Mr. R. Ten Broeck, wbo is located at the Windsor Hotel, 
in this city. The new system is the invention of a well
known English engineer, who has studied the capabilities 
of compressed air as a motive agent, and has dev-ised ma
chinery for utilizing it to the best advantage. 

. , . , " 
PROGRESS OF THE HUDSON RIVER TUNNEL. 

The crib-work of the river bulk·head, which has been the 
source of so much delay in the prosecution of tbe tunnel 
under the Hudson River, is again giving trouble. 

As a matter of prudence the work on the north tunnel, 
which was iu no way inj ured by the influx of water, has 
been suspended until the south tunnel can be carried past 
the crib-work. This tunnel had been driven as far as the 
inner edge of the crib-work wheu the fatal break occurred; 
and when the water had been pumped out after the sinking 
of the caisson and tbe work of tunneling began again, it 

Fig. 1. 

was discovered that the inrush of water through the loosely 
constructed crib.work had not only washed out much of 
the earth which had filled the spaces between the timber 
and stones, but had excavated the large hole shown in our 
engraving. Two serious hinderances were thus placed in 
the way of the work : the absence of support for the tim
bers of the crib on their original inclination caused them 
to drop below the upper line of the tunnel, necessitating 
their removal before the tunnel shield could be pushed for
ward, and the washing away of the protecting silt allowed 
the water to flow in, and the compressed air of the tunnel 
to escape. 

The cavity was discovered by sounding. Instead of clear
ing out the original tunnel at once, a small pilot tunnel, six 
feet in diameter, was first driven through the washed-in 
silt almost to the cavity. Then a six inch tube was tbrust 
through the remaining wall of silt, and an attempt was 
made tapass through the tube a sufficient quantity of mud
balls t'O fill the opening. It was thought that this had been 
accomplished, and the mud wall was removed only to dis
cover a leak through the crib that defied the usual means of 
stoppage by the use of bags of bran and the like. At this 
sta"'e of the work the recent serious inflow of water occurred, 
co;pelling a change in the plan of procedure. 

401 
and ceilings should be lime-washed, and every occupied 
room sbould be thoroughly.ventilated. Apartments which 
have been occupied by persons sick with diphtheria should be 
cleansed with disinfectants, ceilings lime·washed, and wood 
work painted; the carpets, bed clothing, upholstered furni_ 
ture, etc. , exposed many days to fresh ail' and the sunlight 
(all articles which may be boiled or subjected to high degrees 
of heat should be thus disinfecte d); such rooms should be 
exposed to currents of fresh air for at least one week before 
reoccupation_ 

When diphtheria is pre vailing, no child should be allowed 
to kiss strange cbildren nor tbose suffering from sore throat 
(the disgusting custom of compelling children to kiss every 
visitor is a well-cO'nt rived method of propagating other grave 
diseases than diphtheria); nor should it sleep with nor be 
confined to rooms occupied by 01' use articles, as toys, taken 
in the mouth, handkerchiefs, etc . ,  belonging to children 
having sore throat, croup, or catarrh. If the weather is 
cold, the child should be warmly clad with flannels_ 

When diphtheria is in tbe house or in the family, the well , 
children should be scrupulously kept apart from tbe sick 
in dry, well-aired rooms, and every possible source of i n
fection through the air, by personal contact with the siel" 
and by articles used about tbem or in their rooms, should 
be rigidly guarded. Every attack of sore throat, cough, 
and catarrb should be at once attended to; the feeble should 
have invigorating food and treatment. 

The sick should be rigidly isolated in well-aired (the air 
being entirely changed at least hourly), sunlighted rooms, 
the outflow of air being, as far as possible, through the ex .. 
ternal windows by depressing the upper and elevating the 
lower sash, or a chimney heated by a fire in an open tire
place ; all discharges from the mouth and nose should be 
received into vessels containing disinfectants, as solutions 
of carbolic acid or sulphate of zinc; or upon cloths, which 
are immediately burned, or if not burned, thoroughly boiled 
or placed under a disinfecting fluid. 

. , . , " 
PETROLEUM FOR HARBOR DEFENSE. 

A correspondent in York, Pa. , Mr. D. K. Naell, suggests 
the use of burning petroleum for repelling hostile fleets from 
harbors like those of Baltimore, Philadelpbia, and New 
York. A hundred thousand barrels of oil poured upon an 
out-flow�ng tide would cover a large area of water, and when 
set on fire would sweep a fleet with a torrent of destruction 
tbat nothing could resist. When a stre':'m of burning oil ran 
down the Allegheny River last winter the flames sometimes 
leaped up nearly a hundred feet, and threw out lateral 
tongues of fire terrible to see. Such flames around an iron
clad fleet would asphyxiate all on board. 

Another plan would be to link together long lines or rafts 
of oil barrels and send tbem against tbe fleet by small swift 
steam launches that could be steered by electricity from the 
shore. The barrels could be exploded and t.he oil fired by the 
same agency at the proper moment ; and, if necessary, line 
after line of the fire rafts could be drifted or driven against 
the enemy until every vessel was destroyed. Such an applica
tion of floating fire might also be need to protect a system of 
torpedoes in a ship channel, by making it impossible to ope: 
rate any Q(JUnter system for exploding or removing the tor
pedoes hy men in small boats. 

Obviously this plan would not do to rely upon generally ; 
though in certain emergencies it might be resorted to w ith 
terrible effect. ----------__ .�I�.�.� .. -----------

A Cup 01' Tea. 

In a recent lecture by Mr. G. R. Tweedie, F.C.S., London, 
on " A Cup of Tea," the speaker divided his subject into 
four sections--the tea, the water, the milk, and the sugar. 
The lecturer first drew attention to tea drinking with every
day life, and showed that the principal components of tea' 

The new plan involves the construction of a movable were theine and the essential oil of tannin, w hich latter 
bulkhead fitting the pilot tunnel like a piston. This is to possessed astringent properties. He informed the audience 
be driven forward by means of a jack-screw, placed as that the best time to take tea was about three hours after 
shown in our engraving, until the inner edge of the crib- dinner or any otber heavy meal, and deprecated in tbe 
work is reached. Meantime through a 3Y2 inch tube pierc- strongest terms the excess to which tea drinking is carried 
ing the piston bulkhead, balls of mud are to be forced by by some people, asserting that such a practice induced a 
the pressure of the air, until the opening under the crib is nervous disorganization and impeded digestion . He showed 
completely filled. When this has been done, the work of that the sole difference between black and green tea was one 
excavation can be n arrowed to a small area, the obstruct- of preparation, and tbat both kinds could be obtained from 
ing tim bers removed in detail, and any considerable leakage the leaves of the same plant. After asserting that the 
prevented by pushing forward fflot by foot the iron shield adulteration of  tea had very much decreased of late years, 
of the tunnel . The troublesome crib work being safely which the tea drinking public will be glad to know, the lec
passed, and the second tunnel-heading fairly under the river, turer proceeded to treat of the various kinds of shrubs grown 
tbe work on both tunnels can go on unhindered. in different parts of the world and the countries where the 

• I • I .. different kinds of t.eas were consumed, the lecturer came to 
THE SPREAD OF DIPHTHERIA. the consideration of the milk, its value as a nutriti ve agent, The unusually large number of fatal cases of diphtheria, and referring to its adulteration he made the astounding IISnow occurring in this city and Brooklyn, and in many in sertion that in London alone every year no less than £70, 000 rural districts a8 well as in our larger towns, call for especial was spent on water which was sold as milk. Passing on to care and intelligence in preventing the generation and regard the sugar, the lecturer denied the common error that spreading of this terrible disease. The following statement sugar was injurious to the teeth, bringing forward as an exof the symptoms of tbe disease, and the precautions to be ample tbe negroes of Jamaica, who, be said, though they taken where it prevails, is being distributed by the Health were the greatest eaters of sugar in tbe world, were proDepartment of this city. Everybody should read it and verbial for their beautiful teeth. attend to its warnings. _ ..... 

. 
?leanliness in �nd around the dwelling, and �ure' air in. By remitting tc.. th/publishers of this pape.r $3.20 yon hvmg and sleepmg rooms, .are of.the utmost Importance will receive, during the year 1881, fifty-two copies of the where any contagious disease is prevailing, as cleanliness SCIENTIFIC AMERICAN, free of postage, each issue of wbich tends both to prevent and mitigate it. Every kind and will contain information and hints of practical use in all source of filth around and in the house sbould he thoroughly branches of manufacture, besides affording the family in. removed; cellars and foul areas should be cleaned and dis- structive and entertaining reading in natural history and a infected. drains should be put in perfe ct repair ; dirty walls variety of other useful subjects. 
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AKERICAN INDUSTRIES. 

[Oontinued from fir8t, page. ] 
the whole plant lowered 1 0  its place in the shaft by the hoist· 
ing I'ope. By the use uf rock dri lls mounted in this manner 
great economy is effected in the sinking of shafts, the w urk 
being done at half the cust and in olle quarter of the time 
as against ban d  labor. 

For rock dril ling under water, where the work is to be 
done from the surface nnd not by tunneling from a sun ken 
shnft, i t  is u;\lal to anchor a platform or sco w over the site 
of the propo�ed work. The company have an improved 
description of drill scow for this class of work, in wh ich 
the drills, in,tead of passi ng th rough the vessel as formerly, 
are placed at the end�, and suitable mechanism is provided 
fur raising and lowering them in a vert ical line. The bits 
extend" do wn through t.u bes attached to movable carriages. 
The scow is lifted bodily  out of the wat er, if necessary, by 
spuds forced down against tbe I'ock. thus forming a firm 
stationary . pial form. One of thes.e scows was used in deep· 
ening the St. Lawrence River near the mouth of the Lachine  
Canal, where the cutting amounted to 9 feet of  rock u n der 
9 feet of water, in  order to make a clear channel of 18 feet 
in depth. Four Rand dri lls, of 5 inches diameter, were 
employed, and during 1878 and 1879 the scow worked on 
an average six months per year, removing in that time about 
45,000 yards of rock. 

. 

T h ese dri l ls  are regularly rated , as to size, from No. 0, 
which weighs 1 50 lb. , anci bores holes from Yz inch to 1 
inch in diameter. to No. 6, which w eighs 90:) lb. and dril ls  
3 to 4 inch holes 30 feet deep. These are intended to cover 

DRILL MOUN'fED FOR QUARRY WORK. 

all ordinary classes of boring, from the lightest plug and 
feather work to the heaviest bores required in deep cut s, 
railroad tu n n els ,  mining, and submarine drilling, the 
�ize of the drill and the .speed at which it should be run 
differing aecording to the location and the quality of the 
rock that is to be operated on.  The heavier the drill the 
slower are the strokes generally, but experience has shown 
that several other condi tions lUust govern in regulating the 
speed at which the drill is worked. so that w hile the rock is 
fractured and the hole bored without quick destruction of 
the bits the water w ill wash out the debri8. The machine 
drill is far less destructive of bits than hand drilling, for 
the piston end of the drill is never damaged, as is  the hand 
drill, by the blows of sledges ; but yet it has until lately been 
asllUmed that in some classes of work hand dril ling was the 
most ad vantage'ou·s. In regard to this point some recent 
testi mony from an iron mining company on Lake Superior 
is of practical value. The agent in charge Rays that with these 
drills " we have no difficulty in drilling the hardest quartz or 
jasper, though we never before have been able, with power 
drill�, to do as well as men c.ould do with hammers in such 
gronnd . "  Bt'sides tbe abun 
dant proofs of superior effi
ciency and economy in the 
working of the Rand drill 
with the Rand air com press
or, w hich have been afforded 
in practical experience, the 
company have had made a 
series of scientific tests, in 
whic:h the speed of the drill 
and the eonsumpt.ion of air 
at different temperatures, and 
all the conditions governing 
the work, were accurately de.. . 
termi ned. The blows given 
by the dril� were received by 
a mass of iron, a bl unt·headed 
rod being used instead of a 

Ititutifit 1\tutritau. 
the other runs the throttle valve was pinned wide open, 
and a constant p ressure maintained in the reservoir. The 
principal resul ts shown by the diagrams are as follows : 

___ N_O_._O_f Diagram
_

. _' ___ 1
_

1 .  _ _ 2_. _ _  8_._ � �1_6._ 
Pre£sure in resel'Voir. per sq. In . .  
No. dOl1ble strokes per IT.innte . .  Scale of indicator springs ' "  . . . 
M ean effecLlve pressure, pounds 

pe� 8q in .  . . . . . . . . . . . .  . 
Ratio of pressure in cylinder w�rking to pressure in reser-

VOIr Fraction of stroke' completed' to 
exhaust . . . . . . . . . . . . . . . . .  Fraction of stroke completed to cushion . . . .  • .  . .  . . . . . .  0 0  • • •  

'185 12 ' 5  200 
", y', 

5 ' 78  8 ' 54  

0 95 

0 87 0 ' 85 

0 ' 71 0 ' 81 

26 5 12'5 26 ' 5  
298 135 203 298 , .'. y'. .... Ii 
18 '6 6 '66 8 11 ' 5  

0 ' 89 0 ' 98 0 89 

0 76 0 ' 72 0 ' 78 0 76 
0 ' 78 0 ' 84 0 83 0 ' 70 

Reducing the reRults obtained in ten experiments, the fol· 
lowing facts w ere obtained : 

I 'l � 0 
0 I ... 
� � <1> :1 S <1> � 

.... .... � * �601�� .... ·0 
.... ,.;. '" 

.... � '" i'dcH�g� � '" 8l riJ .0 co 
.... .... ... CO< &C1ffi�� .... co ... O? 0 

I � I-------·r-;:-
I to CO< .... 

.... .... "" � O! -> CO< co .,; ,.;. 

g 
.... S '" .... .... -> to .0 .0 
.... 
'" 0< 0 .... !3 to a. 6 
.... 
t; ... !3 � ci 00 
... 
."" to 0 

1f::i..-l C:O � C>:l  �·o o c:o o  

.... co t ;1 8 � �  

.... � tt � �  � 

....co ti i?S l3 1\i ti  

.... ... � � � S g  

.... ... t oo Ol l'C Ot  0 0 (0 01  

\ � 

\ � 

I � I � 
I ? I 

(DECEMBER 25, 1 880. 
used, red ucing friction to a mini mum, and only cool dry air 
is furnished. 

The drills anrl air compressors of the Rand Drill Company 
have been long enough in use to have their merits abundant-

ROCK DRILL WITH COLUKN. 
Iy attested, as they are in the most flattering terms by some 
of the most extensive and successful mining compltnies in 
the country. In California, Colorado, Nevada, Utah, and 
in the whole Rocky Mountain region, in the Lake Superior 
mining districts, in Pennsylvania, New Jersey, and New 
York State, they have in many cases furnished the entire 
working m achinery, and in all the different classes of min· 
ing work, as well as in tunneling and excavating of every 
description, their simplicity of construction, non-liability 

QUARRY MACHINE. 

to get out of repair, the amount of work they will do, and 
the econ omy of their operation, the machines have recom
mended themsel ves to practical mim everywhere. 

The New York office and salesroom of the company is at 
No. 21 Park Row. 

WESTERN SIDEWHEELERS, 
The illustration is not  only an accu rate delineation of one 

of the most remarkable steamers ever built, but it may be 
taken as a represen tativ e  of the general appearance and de
tail of the W estern river steamers as a class. The wheels in 

The air compressor which the company have built for use these boats are always abaft midship, and the boilers are 
especially with their drills, but no less desirable for all other located on the lower (main) deck amidships. 
work for which compressed air may be needed,  has met The Bostona, shown i n  the engraving, WitS built at Cin
with general favor. Its cylinder is composed of three shells, cinnati , in 1 879, to ply on the Ohio between that city and 
forming two ann ular spaces around the working cylinder ; Hu ntington ,  W. Va. , the western terminus of the Chesa
the outer space affords a pa�sage for the air after c�pres· peake and Ohio Railway. She measures 302 feet long, 43Yz 
sion, and a vessel for collecting any moisture there might be feet beam, 6 feet hold ,  an d carries 1 , 000 tons freight, yet w ith 
in the ai l', while the in ner space forms passages for the water I steam up and fuel aboard, draws only slightly over two feet. 
used in cooling. The head s of the cyliuder, as also the pis· She has complete accommodations for about 200 passengers. 
ton and piston rod, are hollow, ·with passages for water for There are four steel boilers, 30 feet long, 47 inches in diamc· 
cooling. In this way the heat caused by the air compression ter, with six return flues each ; two engines, horizontal, 
is effectually got rid of. Self.lubricating piston rings are high pressure, 25 inches diameter, and 8 feet stroke. The 

w heel shafts are located 98 
feet from the stern.  

As this trade demands tha t 
the freight be handled as 
quickly as possible, all cargo 
is  carried on deck. This 
brought about an ingenious 
arrangement, by which the 
fuel box, which heretufore 
had encumbered considerablc 
space on deck, was done 
away w i th and the unused 
hold utilizt'd. A double rail· 
way track is laid th roughout 
the length of the steamer's 
hull, on which are a number 
of small cars contain ing the 
fuel . 

By the shifting of these 
coal cars the steamer is 
trimmed e ven when running 
light .  

H.  L. BRIDWELL . 
Hillsboro, Ohio. 

NEW GUN .oF REMARKABLE 
POWER. -Sir W. Armstrong 

& Co. have lately produced a 
five ton ( 95 cwt. ) gun that 
d ischarges a 120 lb.  projectile 
with a velocity of 2,064 feet 
per second; which is equaLto 

. 3,54;; . foot tons ·of s ttlred up 
energy, or 746 '3 f.oot tons per 

. pointed drill . .  The maximum 
stroke of the piston was 6� 
inches, and the average stroke 
'during these experiments was 
. 6 inches. The indicator dia· 
'grams. were -taken from the 
drill cylinder at speeds vary
ing from 111 to 298 double 
ftl.trokes per minute, and at 
pressures of from 1 2 '5 to 26'5 
lb. -per �quare inch above the 
atnwsphere, the pi�ton of the 
drill being pJ'oved practically 
.tight Jlllfore commencement, 
When 'not striking the. speed 
of the drill was controlled by 
the throttle valve, but for THE LIGHT DRAUGHT STEAMER BOSTONA," ton weight of gun ' 
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NEW POLISHING MACHINE. country from adulterated drugs than from adulterated food, cistern ; there is also a pipe to allow water discharged from 

We give an engraving of an improved machine for and that any legislation which is to deal with the one should conduit pipe, to come from main aerated filter bed to its 
polishing knives and other similar articles, recently paten ted also deal w ith the other. A Board of Health IS recnm· surface, and then spread over it. Through the arch there is 
by Mr. M. R. Chase, of Warren, R. 1. The machine can· mended for e:1ch State, and both State and national legis. an opening to carry the water mto the cistern after it . has 
sists of two disks of yielding material having radial grooves j lation on the subject of adulteration is deemed desirable. passed through the filter bed in a circuit around the man·hole, 
in their adjacent faces for con veying the polishing powder The committee will endeavor to vrepare and place in the The arl;angement and composition of the four fi l ter beds 
from the tubular shaft outward. These disks on the bottom of the cistern are as follows ' 
are inclosed by a circular casing having open- The hemispheroidal filter on bOttOlll of cis_ 
ings through which the articles . to be polished tern is composed of granuill ted granite, or I ime-
Itre thrust. On one side of the machine there is stone, or cleanly·wa8hed pebble stones. This is 
1\ crank for turning the polishing disks, and gravel concreted an inch thIck, lind perforated, 
lIpon the opposite side there IS a smaller crank before concrete sets, with twenty·five to fifty 
for turning a worm which carries the polishing sman hole� midway between its base and top. 
material from the hopper into the shaft, whence Around this there is a filter bed made of coarse 
it passes throug;h lateral holes to the radial gravel and gravel concreted in form of an in-
grooves in the pol ishing disks. To render the . verted arch , with fifty to sevent.y ·five small holes 
grooves more effective in feeding the polishing nrar its outer edge, and above this there is a 
material they are slightly curved , and the grooves fiLer bed made of fine gravel and gravel con· 
of one disk alternate with the grooves of the creted in form of an in verted arch, with a twelve 
other. By this arrangement all of the polishing inch opening at the center. The upper fil ter bed 
surface is utilized and the best distribution of is made of clo�ely compacted clean and  sharp 
the polishing powder is insu red. sand ,  and concreted with gravel an inch or more 

The polishing material used with this machine in thickness, with fifty to seventy·five small 
consists of any suitable polishing powder mixed holes near its outer edge. 
with cork sawdust and moistened with soap and It will be noticed that the water is filtered as 
water. The powder thus prepared, when dry it enters the cistern , and filtered again as it is 
and evenly distributed on the polishing disks, pumped out. 
forms a soft pliable surface, which is very effec· This in vention was lately patented by Mr. 
tive in polishing all parts of the surface being Samuel Day, of Ann Arbor, Mich. 
operated on. .. --------

The pressure between the disks may be easily A Steel Steambont for Venezuela. 

regulated, and only a few turns of the mao CHASE'S POLISHING MACHINE. A steel steamboat in sections was recently sent 
chine are required to give a kni fe a fine pol ish: from this port to Lake Maracaibo, to be used in 
The machine may be run by hand or foot or by any other hands of the President of the National Board of Trade, as the transportation of coffee and other products of Northern 
convenient power. - soon as possible, drafts of acts p repared in accordance with Venezuela. The Zulht and other rivers of that fertile hasin 

.. I • I .. the general principles contained in its report. are apt to be very shallow during the dry season, making 
IMPROVED BOMB LANCE. .. I • I .. transportation by the river craft there in use not · only un-

An improved bomb lance, patented by Mr. E. Pierce, of NEW CISTERN FILTER. certain but expensive. The design is to substitute therefor 
New Bedford, Mass. , is shown in the annexed engraving. The engraving shows a filter designed to secure i l l  any a fleet of steamboats, of which the one lately sent is a pio-

given chtem space a more thorough removal of suspended neer. 

1 
2 

- .. .;. 

a 

PJ'ERCE'S BOMB LANCE. 

Fig. 1 is a side elevation, Fig. 2 is a longitudinal section, 
and Fig. 3 shows tbe bomb lance detached from the gun. 

The in vention consists of a gun mounted on a suitable 
shaft and adapted to the bomb lance shown in Fig. 3. The 
gun has a lock which is operated by impact against the body 
of the whale. The bomb lance has a cavity for receiving a 
charge of powder, and is provided w ith a wooden staff 
through whic:!:!. a fuse passes. The staff of the laoce is reo 
ceived by the gun barrel. On throwing t he lance the lr)ck 
of the gun is released and the gun discharged as the point  of 
the lance touches tbe body of the whale ;  the fuse of the 
lance is at the same time ignited, so tbat immediately after 
the lance enters the body of the whale its charge of powder 
is exploded, killing or iojuring the whale. The bomb lance 
is provided with a rod having an eye in the end for receiving 
the line. • f .  I • 

The Hal'lty oC Food A.dulteratlons. 

In awarding the prizes offered by the National Board of 
Trade a year ago, for essays in relation to the adulteration 
of food, the committee makes the gratifying announcement 
thlt none of the competing essalists produce any defin ite or 
satisfactory evidence as to the widespread existence of very 
dangel'Ous adulterations in this country. Such dangerous 
adulterations appear to be mainly in t.he form of poisonouB 
colors or coloring matters, ail, for instance, in confectionery, 
and even the8e are rare. The question of the adulteration 
of food, with, perhaps, the exception of milk, should there· 
fore be considered not so mUc::):I from a sanitary standpoint 

matter than is effected in the ordinary cistern filters, to eli
minate from tbe water matters harmful to health by a pro
cess which depends mainly on the concentration of atmo· 
spheric oxygen and in part by oxygen dissolved in water. 

The process of oxidation is carried on during the passage 
of the water through a finely divided and aerated filter bed, 
the aeration of which takes place during fair weather. 

Tbe filter bed in which tbe oxidation and aeration take 
place is not constantly submerged, as are those now used, 
but is open to air pressure, to the action of light and beat 
iiI summer, and to the disinfecting, cleansing, and healthful 
infib.ence of cold and frost in w inter, agencies essential to 
secure good water. 

A tonic or mineral quanty can be glven to the water by 
the introduction of iron filings or small scraps of iron in the 
filter bed, when desirable. 

The engraving is a vertical section of the filter, with its 
walls extending from base of arch to ground surface. It 
has on its arch a main aerated filter bed, and on its bottom 
four more filter beds. In the main aerated filter bed there 
are six layers, as follows : First, gravel stones or pebbles at 
the bottom, to allow free drainage ; second, a layer of coarse 
gravel ; third, one of finer gravel ; fourth, one of sand ; fifth,  
one of coarsely granulated charcoal and fine sand ; sixth, one 
of small pebbles on top, to keep charcoal in place and allow 
it to dry out between showers in fair weather. There is a space 
for water above the filter bed, and an overflow pipe, with 

as from that of commercial inter�sts, as being in the nature DAY'S CIST:ERl{ FILTER. 
of a fraud , in aiding the sale of article� which are not what 
they are represented to be. The committee is of the opinion top below outer cistern walL is provided to take water not 
that there is muc� more dan�er t9 l1�llltu aDd life iu this : passing through tue maiu tilter by a direct passage into the 

.. , .  J .. 
HAND MIRROR HOLDER. 

The engraving shows a simple and very convenient de. 
vice for holding a. }land mirror when it is desirable to use 

HAND MIRROR HOLDER 

both hands in making the toilet. The bracket is readily 
clamped to the frame of the mirror, and may be extended 
sufficiently for ordinary purposes. 

Tllis invention was recently patented by Messrs. Webb & 
Myrick, of Stockton, Cal. 

• • • • • 
AGRICULTURAL INVENTIONS, 

A check row corn planter, so constructed as to drop the 
seed at uni form distances apart, and at the same time mark 
the position of the hills, so that the planting can be done in 
accurate check row, has been patented by Me�srs. Alfred A. 
McIntosh and Lysander J. Lishness, of Pontiac, Ill. 

Mr. Edson M. Gaskill, of Edenton , Ohio, has patented a 
churning machine so congtructed that it will be operated by 
giving oscillating movements to the chair upon which tbe 
operator sits . 

An improved manure fork has been patented by Mr. 
George P. Ruhle, of Swengel, Pa.. This invention relates 
to certain improvements on the combined scraper and, fork 
for w hich Letters Patent No. 223, 3!J0 were granted to the 
same inventor January 6, 1880, and it bas particular refer
ence to the construction of the fork. 

An improved check row corn dropper, or device for auto
matically planting �qrn in perfect check rows, has been pa
tented by Mr. Alonzo J. Simmons, of Pana. lll. It com. 
prises the followjng features : Means for rendering the dis' 
tance between ' the hills dropped uniform and independent 
of the rough cbaracter of the surface of the soil ; in a pecu
liar mechanism for converting the rotary movement of the 
driving shaft into the reciprocating movement of the seed 
slide ;  and in the pec::uliar copstruction I'nd arran�em(,l!lt of 
t4e JDar!dp.� <\evic�s, 
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How Bandannas are ' Dyed. I on LubrIcants. 

For a long time the once fashIOnable bandanna handker- The experimental investigations undertaken two years ago 
chiefs imported from India were a great puzzle to Western I by the Boston M�nufacturers' Mutual Insurance Company, 
dyers. The white spots on a uniformly dyed red ground with a view to the abatement of the losses from fires occa .. 
were produced by tying up the cloth at those parts so tight· I sioned through oils, has been attended with much success. 
ly that when the handkerchiefs were dipped iato the dye, Mr. Edward Atkinson, the president, in a recent circular esti· 
the latter could not penetrate the protected parts. When mates a saving already of $180,000 a year. :Much new and 
the cloth was dyed and the tyings loosed, the white spots useful information has also been gained. He says : 
revealed themselves, Another result of this work has been the invention of the 

When the " discharge process " of figuring dyed cloth machine on which we can now ascertain the anti ·frictional 
was invented by Koechlin it was at once adopted by a Glas- properties of any oil with absolute certainty, and by the use 
gow house, and so successfully worked as to produce goods of which we have obtained measurements of the coefficient 
exceeding in beauty the famous bandannas of India. Seve- of friction with an accuracy and uniformity that have 
ral other Glasgow firms turned their attention to the produc- never been approached before. The results of Mr. Wood
tion of bandannas, and the city and its neighborhood has bury's experiments presented by him at the recent meeting 
since enjoyed almost a monopoly of this branch of manu- of the American Association for the Advancement of Science 
faeture. The cloth intended for bandannas is dyed of a have been accepted as a long Rtep in advance of anything 
uniform color-most commonly red or blue-and a dozen ever attained b,tlfol'e. 
pieces are laid one over another and wound upon a roller. 1 One issue of tllese experiments may perhaps be to settle 
This roller is placed upon bearings behind a press of pecu· some points in respect to the power_ required or power 
liar construction. The press consists of a bed plate mounted : saved by the use of the different kinds of spindles and bob
on hydraulic gear, and an upper plate or " platen ."  The bins now in use. Our machine having been adjusted in 
printing, if we may so call it, is done by means of two ' velocity and other condItions to those of a Sawyer spindle 
stout plates of lead fixed to the upper and lower plates of operating at 7, 600 turns per minute, under a band tension 
the press respectively. If the design is to consist of, say, of foul' pounds, it appeared that the difference in power re
white spots on the colored ground, the exposed surfaces of quired to overcome the resistance of the parts varied as 
the lead plates have cut into them a series of depressions I follows ; 
corresponding to the size and number of the spots desired. ! The resistance or power required to operate the frictional 
These have to be securely placed, so that when the two : machine at 100° Fah" when lubricated ' with Downer Oil 
plates are brought together the depressions in the one shall · Company 32° extra machinery oil, amounted to 7M ; and 
fall exactly over those of the other. All being ready, · the I under the same conditions, with the exception of the sub
pressman takes hold of the end of the twelve·fold web of I stitution of neatsfoot oil as a lubricant, the resistance 
cloth and lays it on the lower plate. The -plates are then ! amounted to 2,427, 01' three and twenty-one hundredths 
brought together with a pressure of two or three hundred I times as much. 
tons. It will be noted that now the whole body of the In respect to the same oil at different degrees of tempera
cloth is tightry pinched, except those parts which come be- ture in the bearing. the resistance at 50° is about 75 per cent 
tween the depressions in the pl ates. Communicating with in excess of that at 75° Fah. 
each of these depressions are openings through the upper In respect to the best oil and the poorest lubricant at 100° 
plate , and channels leading thereto. When the pressure is Fah. , the difference is 321 per cent. 
fully on, a tap is opened, and a stream of bleaching liquid In respect to a difference of pressure varying from 1 lb. 
flo ws along the channels in the upper plate, and finds its to 5 lb. , the difference is 229 per cent. 
way by the aperture to the cloth, through which it passes, By means of experiments applied to a small Sawyer spin
and makes its exit by openings in the depressions of the die frame, which could not be reduced to such precise ac
lower plate. To quicken the action of the liquid and cause curacy, but which marked the great variations in power, 
it to penetrate the exposed parts of the cloth thoronghly, It according to the greater or less tension of the bands, other 
force pump is employed. ' As the liquid passes through the results were reached of the same general character, fully 
cloth it dissolves the connection between the mordant and confirming the above conclusions. 
the coloring matter, and carries off the latter, leaving the The general conclusions reached are, therefore, that 
parts it has come into contact with purely white. A press although as a matter Df course there must be a marked dif
attended to by one man is capable of producing 700 hand- fjlrence in power needed between a well planned and con
kerchiefs per day. There is no limit to the variety of forms structed and a badly planned and constructed spinning frame, 
that may be given to the cleared spaces, and many beautiful , yet, when it is a question between two well constructed 
effects are produced by printing various colors into these. I frames, varying only in the weight of the spindles within 
The effect of the adoption of this process of producing I the ordinary limits of modern practice, or in the length of 
bandannas was (it need scarcely be said) to reduce the cost the spindles and the position of the bearings, or in the solid 
enormously, and consequently bring them into greatly ex· or open construction of the bobbin, or in the presence or 
tended nse. absence of a chamber at the top of the bobbin-the greatest • 4 • • .. , differences in these details do �ot make as much difference 

'.I'he ltIlkania Guaco as a R emedy f'or Snake Bite. I in the power required as may be made in the adjustment 
In South Ameris;a, under the name of " guaco, " several and tension of the bands, or in the quality and condition 

plants enjoy a considerable reputation as remedies against I of the oil ; and hardly as much as may be made by varia
snake bites. Most of them are species of Aristolochia, but tions in the temperature and condition of the atmosphere 
one, the Mikania guaco, is a composite plant. Notwithstand · and of the machine, or in the qual ity and condition of the 
ing this reputation, very little trustworthy evidence has been stock in use. The uniform tension of the band appears to 
published as to the real efficacy of any of them, and an at, be the factor of the greatest importance, and the structure 
tempt made by Dr. Schomburk a few years since to intro- of the bobbin of the least, provided the spindle is long 
duce the Mikania guaco into South Australia, with a view of enough and heavy or stiff enough to keep the bobbin true, 
clearing up the doubt, does not appear to have led to a defi- and to prevent it from springing under the varying condi
nite result. In a letter, however, recently received by the tions of the atmosphere. 
Director of the Royal Gardens at Kew, from Mr. Robert B. In respect to the best quality of oil to be used on spindles
WhIte, of La Salada, New Granada, the writer gives his per- that is to say, the best oil to be used on light bearings at 
sonal testImony as to the value of the remedy, and some other very high velocity- a few simple rules may now be laid 
information which, by the courtesy of Mr. Thiselton Dyer, down dogmatically, so far as rules are to be made by ex
are made avaIlable for the readers of this journal. penments on a single machine, or from laboratory experi-

Mr. White says the Mikania gualXJ is the true " guaco," ments : 
and forms the basis of all the preparations of the snake bite 1. A mineral oil that flashes at less than 300° Fah . ,  does 
doctors of the district. There are two varieties, one with not possess the best qualities for lubrication, and is  unsafe 
green stems, the other, called " morado," with purple, the in proportion to the lesser degree at which it flashes. 
latter being the most prized. There are several species of 2. A mmeral oil that evaporates more than five per cent 
snakes in the country whose bite is deemed mortal, some of in ten hours, at a· heat of 140° Fah. , is hazardous in propor
them kIlling in a very few hours, but Mr. White, who has bon to the increased percentage of volatile matter, and is 
lived in the Choco and other snake mfested regions many also more unfit to be used 'itS a lubricant the more rapidly it 
years, testIfies that the guaco, properly and promptly admm· evaporates ; because the remainder wIll either become thick 
istered, is a cure for the bIte of the most venomous. and viscous, requiring a hIgh heat in the bearing to make It 

In cases of snake bite, when the guaco leaves can be ob operate at all, or else, If the 011 does not contain such a 
tained fre�h, an infusion in sugar water is made. in the pro· residuum liable to become thick and heavy, it will leave 
portion of one leaf to a large cupful, and this quantity is the bearing dry. 
given bot every hour, It is said to stop the vomiting usualJy 3. All the mineral oIls-and also sperm, lard , and neatsfoot 
occurring. .The leaves are also preserved by bruising and ods-appear to reach a nearly uniform coefficient of fnction 
placing them in alcohol, and of the tincture thus formed a at very greatly different degrees of heat in the beanngs. 
teaspoonful is administered every half hour for one hour and Several kinds of the best mmeral OIls, and sperm and lard 
a half, lind then every hour, and afterward the dose is gradu oIls, show a, uniform coefficient of friction at the following 
ally diminished. Hot poultices of the bruised leaves and degrees of heat : 
stem of the plant are apphed to the wound, taking care not Temperature at which the lXJejJicient oj jnction is the 8ame. 
to use sufficient heat to drive off the volatile prinCiple of the Downer Oil co" 3�0 Machmery (an exceedmgly flUld 011) . . .  • . •  76° F. " .. Light Spindle . . . . . . . . . . .  " . . . . . . . . . . .  . . . . . .  105° F. 
plant. If there be swelling and pam the limb is fomented with " . .  Heavy Spindle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 125° F. . . f h b dd d Varions samples of "perms . . . . . . . . . . . . . . . . . . . . . . . . . . . .  96 to 114.° F. hot water to whICh some tmcture 0 guaco as eep. a e . Leonard & Rlhs Valvolme Spindle . . . . . . . . . . . . . . . . . . . . . . . .  127° F. 

The Mikania guaco is described as grdwing from seed III " . " White ValvoJine Spindle . . . . . . . . . . . . . . . . . . . . 122° F. . " . " White Loom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I l l '  F. 
{tJ;1Y good soil where there is a temperature of 24° to 25° C. , .mney Bros •. German . .  SpmliJe . . . . . . . . . . . . . .  ' ;  . . .. . . . . . . . . . . . .  112° F. 
a· ud.would ap' pear to be a plant des.erving of phys. iolo<rical ,, "  " A  Spl1ldle . . ; . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  107° F:' "'. Neatsfoot . . . . . . . . . . . .  . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  170° F. 
and chemIcal experiments to determine Its true character. Lard OiL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . .  180° F. 
It is worthy of note that it was at one . time said to be the 4. Lubrication seems to be effective in inverse ratIO to 
source of condurango. -PharmaceuticaJ Journat. Viscosity-that is, the most fluid oIl that WIll stay in its p lace 
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is the best to lise. Lard oil heated to 130° lubricates as well 
as sperm at 70°, or the best mineral oil at 50° . But of course 
it is a great waste of machinery to work oil of any kind up 
to an excessive heat ; and there must be the least wear in 
the use of 011 that shows the least coefficien t of frlCtion at 
the lowest degree of heat. 

5. The quantity of oil used is a matter of much less im
portance than the quality. The mi ll that saves gallons of  
oi l  at  the cost of  tons of  coai, or  dollars of  repairs, plays 
a losing game. Mr. Waite's experiments on very heavy 
bearings at Manchester go far to prove that a consider
able qnant�ty of thin,  fine oil keeps the bearing much cooler, 
anq. requires less power, than a smaller quantity of thICk, 
viscous oil . Here let it be observed , that a superstition that 
prevails in favor of using castor oil to cool a hot bearing, 
is without any warrant. No vegetable oil is fit to use as a 
lubricant ; and castor 011 is the worst of all, because the 
most viscous. If used, it will surely set the mIll on fire, 
as it dId in the only case of which we have a record. 

6 .  The rule of best lubrication is to use an 011  that has the 
greatest adhesiveness to metal surfaces, and the least ad · 
herence as to its own particles, Fine mineral oils stand 
first III this respect, sperm second, neatsfoot third, lard 
fourth. 

7. Cast iron holds oil better than any other metal or any 
alloy, and IS the best metal to use for light bearings, per
haps for heavy. 

8. It has been proved by Mr. Waite's experiments that a 
highly pohshed bearing is more liable to friction than a sur
face finely lined by filling. The lines left by the file serve 
as reservoirs for the oil, while the high polish leaves no  
room for the particles between the metal surfaces. 

So far as laboratory experiments may serve as a guide in 
practice, it therefore appears that fine mineral oils may be 
made to serve all the purposes of a cotton mill, and such IS 
the practice in some of the mills that show the very best 
results in point of economy. 

Next, that the best animal oil to mix with a fine mineral 
oil, in order to give it more body, is sperm 011 ; this, agalll 
accords with the practice of many of the mills in which the 
greatest economy is attained. 

Lard and neatsfoot oil are used to give body to mineral 
oil in some of the best mills ; but the results of our work 
seem not to w arrant this practice, unless there is some pe
culiarity in the machinery that makes it more difficult to 
keep a less viscous or tenacious oil Oll the bearings. 

All the mixed oils sold under fancy names we bel ieve 
must of necessity consist of certain proportions of the oils 
heretofore named, as none of the vegetable or fish oils are 
fit to be used, and there are no other anim al oils that can 
be had in any quantity. 

It appears that all varieties of mineral oils are or have 
been used in print cloth mIlls, and are aU removea in t he 
process of bleaching, as practiced in print works. 

All mineral oils stain more or less, and give more or less 
difficulty to the bleacher when dropped upon thick cloth, 
or cloth of a close texture. On this point we have been 
able to establish no positive rule ; but as very many kinds 
are and have been used in mills working 'On such cloths and 
are removed, we are inclined to the belief that this ques
tion is not of as great importance as it has been assumed 
to be. 

Getting Rich at the Rate of' $2,300,000 a Day. 

That the people of this country are relatively well off, not·  
withstanding their expensive ways of living. is pretty well 
known. Just how rich we are, and whether we are rapidly 
growing richer, or merely holding our own, probably few 
can tell. MI'. T. M. Coan has been looking up the statistics of 
these matters at home a.nd abroad, and offers the following 
figures in Harper'8 Magazine. In answer to the question, 
Where do we stand as to total valuation of the national 
wealth ? he replies : 

We stand near the head of the list-third on the list of all 
the Western nations. The United Kingdom of G reat Britain 
and Ireland heads the list with a capital valuation of $44, -
400,000, 000 ;  then comes France with $36, 700,000, 000 ; the 
United States with $32,000,OOO, COO ; Germany WIth $22 ,000" 
000, 000 ; Russia with $15,000,000,000 and the Low Countries 
with $11 ,150,000,000 of capital collectIvely. These are the 
valuations made by those countries of their entire resources. 
What is the average annual income per inhahitant in various 
countries ? We come to the front in thIS comparison. The 
average annual income III the United Kingdom IS  $ 1 65 ; III 
the Umted States, $165 also ; in the Low Countries, $ 1 30 ;  
i n  France, $125 ; III the British Colomes, $90 ; in Germany, 
and also in Scandlllavia, $85. In this reckoning Russia, 
WIth her ninety millions of people, is out of sight as yet ;  she 
WIl l  not he very long. 

On the score of annual accumulation our case IS even 
better, relatively far better . The annual accumulation of 
wealth in Germany is $200, 000, 000 ; it is $325,000,000 III the 
United Kmgdom ; $375,000,000 in France , in the UUlted 
StateR it is $825,OQO,OOO ! Our increase of national wealth 
since 18'10, says a good English authority, would be enough 
to purchase " the whole German Empire, with its farms, 
cities, banks, shipping, manufactures, etc. The annual ac
cumulatIOn has been $825,000,000, . and therefore each 
decade adds more to the wealth of the United States 
than the capital value of Italy or Spain. Every day that the 
sun rises upon the American people it sees an addition of 
$2,300,000 to the wealth of the Republic. "  
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KISCELLANEOUS INVENTIONS. V. Hoffman, of Raritan, N. J. The object of this inven- The st. Goftlard Tunnel. 

4�5 
An improved bob sleigh bas been patented by Mr. Obarles tion is to prevent the springing of the work and the chatter- The Geneya correspondent of the London 1'ime8 writes, 

R. Walkley, of Ohurubusco, Ind. This invention consists ing of the cutting tool when a sbaft or other piece of work under date November 8 :  " The 94th montbly report of tbe 
in a novel construction of the knee, and tbe arrangement is being turned, faced off, 01' centered in a lathe. St. Gotbard Railway Oompany, whicb has just been pre
thereof witb relation to the runner and the bolster, and of Messrs. Stephen H. French and William J. Maltby, of sented to tbe Federal Oouncil, bringing tbe history of the 
tbe run ner witb relation to the knee and to the draught bar, Belle Plain, Texas, have patented a vehicle wheel whose undertaking to September 80, contains  details whicb, in 
whereby provision is made for enabling the runners of each spokes may be adj usted radially outward, and also forced I view of its approacbing completion, are more than ordi
pair to move independently. tightly together around the axle box to compensate for narily interesting. As for the great tunnel, the enlarge-

An improvement in underground telegrapb lines has been shrinkage. ment of tbe upper part is complete over a length of 14,872 
patented by Mr. Stephen D. Field, of New York city. Tbe An improvement (n tbe class of wardrobe bedsteads has meters. Tbere remain now only 40 meters to be enlarged. 
object of this invention is to prevent tbe accumulation of been patented by Mr. Ernest N. Doring, of New York city. Tbe excavation is finished and continuous for a distance of 
ana to remove moisture from underground tubes containing It consists in the construction of the stationary and folding 9,580 meters. The completed masonry of the roof measures 
telegraph wires, and thereby insure the insulation of the parts which adapt them to close together and in the means 18, 057 meters ; of the west side, 9,880 ; and of the east side, 
wires. The invention consists in the combination, with a for connecting and balancing the folding part. 9,891 ; amI the lengtb of tunnel entirely finished, with aque-
system of underground tubes, of mechanical means for .. . . , .. ducts, rails, and niches, is reckoned at 9,800 meters, about 
maintaining a circulation of dry air and drying or condens- James C. watson. two-thirds of the whole. The average number of men em-
ing chambers for relieving the air of moisture. James O. Watson, Professor of Astronomy in the Wiscon- ployed inside the tunnel during the month of September 

An improved boat plug which is simple, self-acting, and sin State URiversity and Director of the Washburn Observa- was 8,081. The total outlay on the tunnel to the date in 
reliable, has been patented by Mr. Lewis H. Raymond, of tory, died at Madison, Wisconsin , November 28. For a week question was estimated at 49,858,545f. The mean maxi
New York city. The invention consists of a plate attached or more Professor Watson had been suffering fJ:OIll a severe mum temperature of the tunnel was 87° Fah. ,  the mean 
to -the bottom of the boat over an aperture, and provided cold contracted while superintending the cbbstruction of a minimum 85°. The average daily conBumption of dyna
with a perforated neck having an external thread to receive large addi t ion to the observatory and a new solar observa- mite was 235 kilogrammes, of oil 578. Good progress is 
a cap on the upper side, and with a hinged valve on the bot- tory which he was constructing at his own cost. He was being made with the lines of approach. Between Immensee 
tom side, this valve being protected by a suitable cage. better the day before bis death, and unwisely exposed him- and Lugano there are five stretches which, taken one with 

An improved baker's oven has been patented by Mr. self to chill, which in his exhausted condition he was unable another, are completed, as touching &xcavations and em
George Brake, of Lansing, Mich. This invention is an to withstand.  bankments, III the proportion of 72 to the 100 ; as touching 
i mprovement on the baker's oven for which Letters Patent Professor Watson was born , in 1888, at Elgin, Oanada, of masonry and rall laying, 67 to the 100. The average 
No. 215, 088 were granted to the same inventor May 6, 1879. American parent!lge ; and when he was still a child his par monthly rate of progress is about 6 per cent. Of the forty-

Mr. James Lidstone, of Farmington, Me. , has patented an ents returned to the United States, settling in Ann Arbor, nine smaller tunnels, thirty-four are pierced and several 
improved steam cooker for cooking meats, vegetables, etc. Mich. Ai the age of fifteen he entered the State University quite finished. The outlay on the lines of approach to Sep
The novelty consists in the arrangement of parts whereby a,Uhat place, and took his first degree at the age of nineteen. tember 80 reached a total of 82, 781,000f. The average 
the steam and odors of the  cooking food are conducted f�om ' Two years later he was elected Professor of Astronomy and' number of workmen employed in the making of these lines 
t he several ' compartments of the cooker into the fire space Instructor in Mathematics in the university where he had is 18,420. It results from the foregoing pahiculars that, 
below,  and thereby prevented from escaping into"the room. studied, and rapidly rose to eminence as an original discov- should no unforeseen delays occur, the St. Gothard line in 

An improved apparatus for balan�i.ng or adjusting the erer and contributor to scientific periodicals. its entire length can hardly fail to be ready for traffic in the 
run ning millstone. upon - its spindte -has been patented by In the course of his connection with the university he I first half of next year. Meanwhile, the differences between 
Mr. James (Jomerford, of Rathdrum, Ireland. This im- added twenty-three planets to the list of those already known, the company and the contractors for the great tunnel are 
proved balance consists of a ring fixed in the eye 'of the besides the more important discovery of the planet Vulcan. being fought out before the Federal Tribunal. The con
stone by three or more radial set screws, and connected to J!'or these contributions to the world's knowledge he received, tractors, while expressing their intention to have the tunnel 
the universal joint or other bearing on the cock head of the in the year 1870, the award of the gold medal of the French completely finished by the end of April next, contend that, 
spindle , the ring being sufficiently smal ler than the eye to Academy of Sciences ; was made member of the National but for the company's sins of omission and commission, it 
admit of the stone being shifted by means of the set screws Academy of 8ciences in 1867 ; the American Philosophical would have been finished 780 days before that time. For 
in any direction radial to the spindle, with which the ring Society in 1877 ; of the Royal Academy of Sciences, of Italy, this loss of time they claim heavy compensation . The com
remains concentric. The stone is supported on the ring by in 1870 ; and in 1875 Knight Oommander of the Imperial pany, on the other hand, disclaim all responsibility for the 
an inwardly projecting flange or lugs on a lining or a set of Ordcr of the Medjidich, of Turkey and Egypt. The  Uni- delays in question, and demand the enforcement of the 
legs fixed in the eye and rising through it (more or less) to- versity of Leipsic in 1 870, and Yale Oollege in 1871, con- penalty stipulated in the contract-£200 for every day be
ward the back of the stone, it being generally preferred that ferred upon him the degree of Ph.D. ; and Oolumbia Oollege, yond October 1 ,  1880, by which the completion of the under
the ring should be high up in the eye, so that the bearing on in 1877, the degree of LL. D. He was also appointed Judge taking is protracted." 
the spindle may be at or above the center of gravity of the of Awards at the International Exhibition of 1876. . • • •  I .. 
stone, although it is not limited to this position. Professor Watson was also repeatedly called, upon to take Baln Not Produced by Cannonadlne. 

Mr. George Oliver, of London,  England, has patented im- charge of government expeditions for astronomic;l observa- To tluJ JiJditor of the Scientific American : 
provements in the apparatus for use in gymnastic or theatri- tion . ,  In this capacity he went to Mount Pleasant, Iowa, in Your issue for November 27 has a notice of an invention 
cal performances for w hich two applications for Letters Pa- 1860, to observe an eclipse of the sun ; to Oarlentini, Sicily, for causi�g rain, with a satisfactory en. graving of the �n
tent in the United States were filed by the same inventor in 1870, for a like purpose ; to Pekin, <Thina, in 1874, to ob- ventor brmging down a heavy shower simul taneously With 
on the 19th day of June, 1880 ; the invention consists in serve the transit of Venus ; and to Wyoming Territory, in the explosion of his .pa�en�

, 
dynamite b,�l1oon. The in

the combination, with the springs and the wire bI which the July, 1878, where, during the solar eclipse, he discovered the ventor assumes that It IS well known that cannonad
performer is raised , of a drum and brake interposed between planet Vulcan, and satisfied himself of the existence of I 

ing is always followed by rain. 
the springs and the wire for the purpose of taking up the another unknown planet of lesser magnitude. Now 1 don't know how that comes to be so .. well 
slack of the wire after the performer has received an up- In 1879 Professor Watson left Ann  Arbor to take charge i known " by pe?ple who n�ver . witn�ssed the effects of 
ward impetus from the springs, and of  retaining the per- of the new observatory of the 'Wisconsin State University at ' heavy cannonadlllg, and I thmk It Is ,tlme that they should 
former at any height to which he may be raised and check- Madison. The private solar observatory which he was build- i know that it is not the case; It may rain after a heavy 
ing his descent. ing at the time of his death, was on ; plan suggested long ! cannona,de, or may not, or may rain just before the cannon-

An improved self-inking stamp, which is simple, conve- ago by Bacon , but never tried. A cellar twenty feet deep ade. The cannonade has no effect whatever. The cannon 
nient, and effective, has �been patented by Mr. Louis K. had been sunk below the surface of the ground at the bot- I explosions in a battle exceed the explosion in the inventor's 
Scotford, of Kansas Oity, Mo. The invention consists in a tom of the first hill slope, in front of the entrance of Wash- I  patent balloon twenty thousand times or more, and If the 
self-inking hand stamp mechanism by which the die is burn Observatory. Over this a fine stone building was being II former does not cause rain: the pat�nt ba1100n will not do i�. 
pressed against the ink pad when the handle is raised, and erected at the top of the hill which is about sixty feet above I was at the battle of ShIloh, which lasted two days, AprIl 
is oscillated by depressing the handle. the bottom of the cellar. Powerful reflectors were to have 6 and 7, 1862. The cannonade was as rapid as the strokes 

Mr. James V. Pomeroy, of Boulder, 001. ,  has patented a been placed to throw rays of light down a long tube which I � man coul� give a base drum �ith two drum sticks, and 
process of amalgamating ores containing gold and silver, ends in the cellar, where the observer would be stationed. It was contmuous, to say nothmg of the musketry fire, 
which consists in introducing chlorine gas or chloride of Professor Watson believed that in this way better observa- which was not a roll or rattle at all, but a continuous, even 
lime with an acid into the pulverized ore with the mercury. tions of the sun could be taken than ever heretofore ob- roar. What was the effect on the weather ? It rained be-

An improved eyeglass has been patented by Mr, Gideon O. tained. All these projects and plans for the future are, f�re the action opened , I).nd rained all the first day and 
Hilpert, of Hill, U. H. The object of this invention is to however, brought to their end by his untimely death. mght. The second day of �he hattie was clear and sunny, 
provide eyeglasses that are adjustable upon the nose in a Among his best known publications are a c ,  Popular Trea- and so were several �ucceedIllg days . •  

straight horizontal line instead o f  with the rolling motion tise on Oomets," published in 1860 : " Tbeoretical Astron- The battle of Oormth was fought III a dry, hot spell, Oc
common in other eyeglasses. The improvement consists in omy, "  1868 ;  " Report -on Horological Instruments, " 1878 ; tOb.er 8 and 4, 1862. There had been n� rain for two weeks. 
lenses connected with each other by means of a straight rod, and 'C Tables lor the Oalculation of Simple and Oompound :rhls was a �ood chance t? test the thmg. The cannonad
and adjustable with respect to each other by means of a Interest and Discount," 1878. Since 1872 he has been lllg was heaVIer than at ShIloh, and lasted for ten hours. It 
spiral spring encircling the rod. president of the Ann Arbor Printing and Publishing Oom- was a perfect hell on ea�th. No rain followed the battle. 

An im proved can opener, so constructed that it cau be pany, and for several years has been actuary of the Michi- The dry hot weather contmued for two w:.eeks more. 
readily adjusted to cut larger or smaller openings as re- gan Mutual Life Insurance Oompany. The two battles of Lookout Mountam, November 24, 
quired, has been patented by Messrs. George A. Snow and .. . . , .. 1868, and Missionary Ridge, November 25, which followed 
Franklin L. Ooe, of New York city. Extension of" Telephonic F'acWtlell. , each other, were not followed by rain. The night after 

A wrench especially adapted to the unscrewing of bolts The American District Telegraph Oompany, in this city, Missionary Ridge was one of the clearest and 10velieEt 
and nuts where but little room is given for the movement of have recently placed in a number of their offices telephones I moonlight nights I ever saw. The next week was also 
the wrench handle, has been patent,ed by Mr. Leslie P. for public use. By means of this extension of facilities clear, except a very light shower the second day after. 
Hiatt. of Peru, Iowa. parties who wish to talk with subscribers of telephone ex- Very few of the battles of the Atlanta campaign were fol, 

A device for preventing the lateral vibration of a circular changes in New York Oity , Brooklyn,  Jersey City, New- I lowed by rain, and in such as were, it would have come 
saw while running, has been patented by Mr. Clarence A. ark, Paterson, Elizabeth ,  Orange, Yonkers, and Ooney Is- anyhow. If there is a popular delusion that heavy cannon
!:lherman, of Plover, Wis. The invention consists of a pair land, can do so under certain restrictions for five minutes, ades cause rain, it might as well be dispelled, as experience 
of laterally adjustable guide arms and guides fixed on an on paying a fee ranging from twenty to forty-five cents, shows there is not the slightest foundation for the notion. 
adjustable bar that passes laterally through a centrally mor- according to distance. The next improvement will be the Oincinnati, Nov. 22, 1880. ANDREW VAN BIBBER. 
tised sliding block, which together with its attachments are establishment of telepho.ne stations, through which con- .. I • I .. 
held in place by means of a cam-operated bar. versation may b(l had by appointment with non-subscribers. By subscribing for the ScmNTIFIC AlIIERICAN, a new 

Mr. Jaco� R. Scott, of Nyack, N. Y. , has patented a ma- .. ' .  , .. volume of which com91ences with the next issue, you will 
chine for sewing boots and shoes that will meet the peculiar TholDas S. Hall. have illustrations and deSCriptions of the most extensive 
requirements o� tbat class of work without complicated Mr. Thomas S. Hall, inventor of the automatic electric manufacturing establishments of the conntry, as well as 
uie!;hanism ; and th" invention wri�ists, specially, in the railway signals bearing his name, and in use on many of the engravi.ngs of the newest. and best iron and wood-working 
mechanism for tightening the -stitch, wbereby the layers of railways of� 'this7 country, died at Hartford, Oonn . ,  Dec. machinery and implements made, besides all the most novel 
leather are tightly drawn together, and also in the looping 1, at the age of 52 years. Mr. Hall was a man of great and iIllportan t inventions patented in this and other cou�
mechanism for forming the stitch. force and persistence, and his inventions have done much to tries during the year. Remit ,8.20 to MUNl'f & Oo.� 81 

An improved latbe tool has been patented by Mr. Joseph dimlilish th(l ha1ards of railway travel. Park Row, New York. 
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Sewing Maehlne Motor •• 
That there is a large field for a good practical sewing ma

chine motor cannot be denied ; but, like perpetual motion, 
many have tried the " perplexed thing, " but failed_ A 
motor, to be practical and popular, must be a part and par
cel of the sewing machine-not a heavy, cumbersome con· 
trivance that costs more, and occupying more space, than 
the sewing machine itself. How it is to be accomplished 
must be left to the inventive genius of the coun try, which in 
time may solve the question. Of course these remarks refer 
to motors for family use_ For factories and workshops, 
water and steam solve the question. 

So far the best motor for sewing machines is the common 
treadle. Such devices as those which imprison one hand in 
their operation are useless-as far as  practicability and use
fulness are concerned. A person might as well have but one 
arm, as it leaves but one hand to direct the work. Whenever 
a sewing machine motor is invented th3t wil l do the ordinary 
work of a family, withont the aid of steam, water, or elec · 
tricity, and run a reasonable length of time without replen
ishing the power exhausted, a step will have been made 
toward solving this question. But, where more power is 
expended in storing -up what is wanted for use than it takes 
to operate the machine for a given period of time, such de
vices are worse than useless-they are time lost. We expect, 
yet, to see this problem solved. -The Sewing Machine Jour
nal. .. • •  1 .. 

A Fossil Human Skull. 
Dr. T. G. Horn, of Oolorad:> Springs, Oolorado, favorgus 

with a photograph of " a  petrified human skull , "  picked up 
near Gothic, Gunnison Oounty, Oolorado. The doctor says 
that the skull has been examined by quite a -number of the 
medical profession,  and all pronounce it the greatest curi
osity ever dis.covered. Every bone, suture, and outline is 
perfect. As shown in the photograph the posterior half of 
the skull seems to justify the description ; the forepart is less 
clearly exhibited. The jaw is gone, and a mass of stone re
sembling a bot spring deposit obscures the fach\l outline. 

No account is furnished with regard to the conditions un
der which the skull was found, so that no estimate can be 
made of its probable age. If found in connection with hot 
spring deposit,  it might easily be quite modern. On the 
other hand, it  may be the skull of an " original settler," 
ancient enough to have used the implements found in the 
inter-glacial or pre-glacial gold gravels. 

'4 4  • • • 
A NOVEL STEAM CARRIAGE. 

A great many steam wagons and carriages have been de
vised and built for transporting loads on our ordinary high
ways without tracks, but although SODle of the devices were 
masterpieces of ingenuity , the. practical results obtained were 
never perfectly satisfactory. Walter Hancock, the most per
sistent of inventors and constructors in this line, built a steam 
phaeton in 1838, and obtained a maximum speed of 20 miles 
and an ordinary speed of 10 miles per hour. Within the last 
few years th a interest in steam wagons has been renewed, 
aud some very successful experiments have been made with 
them, the trip by M, Schmid, M. E. , who traveled from 
Zurich to Paris, in 1878, on a self-propelling steam fire en
gine of his construction, being an example. A steam carriage, 
in vented and built by the French engineer Bolle, of Le 
Mans, and exhibited at the Paris Exhibition of 1878, was an 
object of more than ordinary interest. Its speed was said to 
surpass that of any ordinary 
vehicle dm wn by horses. The 
inventor named his carriage 
" La Manselle," in honor of 
bis native city Le Mans. 

J titutifit �tutritJu � [DECEMBER 25, 1 880. 
BURTON'S llU'RQVED STREET LAl'ItP. t not necessarily be made fast by the key or bolt . as the weight 

The engraving shows a lamp for lighting streets, parks, ' counterbalances the lamps so that they will remam in any 
and other places where gas lamps are not used. It is a novel I desired posi tion. 
arrangement, and ha.s the advantage of simplicity and cheap . j The post is made of cast iron, in two parts, firmly united 
ness. I by a set ·screw at the top. The weight weighs 20 pounds, 

Projecting from an opening in the cap there are one or an d is secured to the bail of the cage by a three-quarter 
more down ward curving hollow arms , carrying a series of inch chain. The sliding frame is of cast iron, of sufficient 
chains ; these chains extend into the uase, where their inner strength to hold and guide the lamp along the body of the 

post. The lamp is well made of the best material, and may 

BURTON'S IMPROVED STREET LAMP. 

ends are attached to a weight or counterbalance, their outer 
ends being secured to the sliding lamp frame. 'fhere is a 
pin or bolt threaded to work in a nut at the top of the base ; 
its inner elld is shaped to fi t, a groove in the weight, and 
forms a key or stop to secure the lamps at any desired ele· 
vation. When the key bolt, is withdrawn the lamps may be 
readily raised or lowered by sliding the frame on the post , 
the chains running freely through the arms, and the weight 
rising and falling in the body of the post .  The weight need 

be adapted to either kerosene or gasoline. 
With this post the inconvenience of carrying a ladder is 

avoid�d, and there is no danger of dropping the chimney or 
spl1ling of oil. After the lamps are once filled, a small 
crooked handle, which is furnished with each post, is all 
that is required to equip the lamp· lighter for his evening 
journey to l ight the streets for one m onth. All that is re
quired is to draw the lamp down, trim , and light it ; a slight 
push upward replaces it, when it remains in the proper 
position. 

This lam p has been manufactured and sold extensively 
for the past two years, and we are informed that it is meet
ing with great favor in the New England States. It has 
been patented in the United States and in Oanada. It was 
awarded a �ilver medal at New England Fair, 1878. For 
cities, towps, surburban villages , and private use, and for 
other purposes where outdoor lighting is required, it fills a 
great want . 

Further information may be obtained by addressing the 
inventor, Mr. Geo. D. Burton, New Ipswich, N. H. 

.. . . . .. 

ENGINEERING INVENTIONS. 

Mr. William H. Weeks, of Dartmouth, Nova Scotia, Oana
da, bas patented a device for the safe an� economical burn
ing of liquid hydrocarbons under boilers, evaporators, etc. , 
wher�by the comhustion is made perfect and the control 
over the flame absolute. 

Mr. Orlando S. Emerson, of Elkhart, Ind. , has patented 
improvements in steam valves. These improvements relate 
to puppet valves which have heretofore been constructed 
with an adjustable lip, fitted for movement by a screw ring 

. to adjust the lip, and held in place by screw pins entering 
notches in the ring. In such valves the screw pins become 
loose or are jarred off, so ihat the adjustment is unreliable, 
The object of this invention is to avoid these difficulties. 
The invention consists in a spring pin used in place of a 
screw for retaining the adjustable lip in place. 

An improved egg beater has been patented by Mr. George 
A. Schmidt, of New York city. The object of this inven
tioll is to provide an effective and durable device designed 
especialJy for use by confectioners, bakers, hotels, etc. , when 
a large number of eggs are to be beaten at a time. 

A machine for grinding mower and reaper knives has 
been patented by Mr. Oharles Askew, of Madison, Wis. 
Tbe invention consists in a novel rest and carrier for the 
sickle bar and combination and arrangement thereof with 
relation to the grindstone, whereby provision is made for 
adjusting the sickle bar to the grinding surface. 

Messrs. Leonard A. Oooper and Oliver F. Bostwick, of 
Atchison , Kan. , have patented a combined listing plow and 
seed planter, so constructed as to open the ridge or clear a 
space for the row of hills, open a furrow to receive the seed, 
drop the seed, cover the seed, and roll down the soil . It is 
simple and readily adjusted and controlled. 

An improved injector and 
condenser has been patented 
by Mr. Gaspare Mazza, of 
T u rin, Italy. The invention 
consists in combining a boiler 
pipe, cones , and connected 
eccentrics having different 
throws with a feed water 
pipe and a steam inlet pipe 
having a cock. 

An improved steam engine 
governor has been patented 
by !tIr. Walter E. Orane, of 
Alma Oity, Minn. The ob
ject of this invention is to 
d ispense with all devices de
pending on centrifugal action 
or the force of gravity for 
their operation in the regu
lation of the speed of steam 
engines or other motors. The 
invention consists in a gover
nor wherein the straight line· 
movement for regulatio[] of 
speed is obtained by the varia
tions in speed between me
chanism operated by the en
gine and mechanism moved 
by a separate motor at a re
gU!oted speed. 

This carriage is sbown in 
the annexed cut, taken from 
the Leipzige'l' lllustrirte Zei
tu.ng. The casing in the front 
part of the carriage . contains 
the driving engine, which is 
controlled by the engineer 
seated above it, who also ope
rates the steering gear and 
the powerful brake levers. 
The rear axle is driven by 
spur wheels and chains. The 

boiler is placed above the 
rear axle, the coal bi ns are at 
each side of the boiler, and 
the water truck is below the 
seat of the engineer. Experi
mental trips have been made 
with one of these carriages on 
the Toad from Berlin to Ohar
lottenburg. The average 
speed attained, according to 
the above authority, was 18 
miles per hour, but a maxi
mils of 22 m iles per hour was 
reached. Ooke was used as 
fuel, which produced but very 
li�Lle smoke, about 8� to 10 
pounds being col'lsumed per 
h(iur. The carriage . rounded 
the curves in an excellent 
manner, and the ent.ire expe
riment proved most satisfac
tory. iRIAL TRIl OF tHE liEW SiEAlI CAIUU4QE At . BllltLlli. 

M.r. Alexander O. Lewis, 
of Fayetteville, Ark. , has pa·  
tented an improved rotary 
engine of tbeClass in which a 
rotary valve . is .emp.1oyed. 
The novelty consists . in a 
combination of parts which 
cannot be clearly described 
withQut engravings. 
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SAND AND WATER SPOUTS. 

It is a well known fact that all atmospheric changes, 
winds, tbunder storms, tornadoes, etc. , originate in changes 
of temperature; and sand and water spouts are also due to 
the same cause. 

Tbe annexed engravings, showing sand and water spouts, 
are taken from " Die Erde und ibr organisches Leben . Dr. 
Klein und Dr Thome. Stuttgart : Spemann. " 

Sand and water spouts are formed when tbe air rises up
ward and assumes a rotative movement. It then draws up · 
ward the bodies or liquids over whicb it rises, and moves 
forward, retaining its longitudinal axis. In many cases 
these spouts occur during tb under or showers, then clouds 
and rain descend to unite with tbe upward moving spouts, 
as it" sho wn in tbe representation of the water spout. The 
mariner can in most cases avoid the water spouts, hut the 
sand spout destroys 
everything in its patiJ , 
uprooting the largest 
trees, d e m o l i s h i n g  
strong buildings, car
rying the  debri8 up
ward and distributing 
it over large areas. As 
these spouts alway!> ap
p e a  r simultaneously 
with thunderstorms, 
tbey have been attri
buted to the action of 
electricity. B ut as 
whirlw inds are often 
produced, for instance 
above fires or on a small 
scale at almost every 
corner on a w indy day, 
without the co. opera� 

titm of electricity, it 
will be safe to say that 
electricity Is generated 
by the action of the 
whirling and _ rising 
air. 

Dr. Th. Reye has 
shown, hy careful cal
culations, that an un· 
staiJle equil ibrium ne
cessary to the forma
tion of spouts or 
whirlwinds exists only 
when the decrease in 
temperature is 3 '42° C. 
(6 -16° F. ) for every 325 feet of vertical distance. In this 
case the ascending column of air being considerably lighter 
than the air into which it pa�ses, the air ascends with great 
rapid i ty. 

If the ascending air passes mto a layer of air that is 
so cold as to condense its moisture, the heat will be 
liberated, and that will expand the ascending air. The un
stable equilibrium also causes the upper layers of air to 
sink into the lower layers ; i n  this case descending spouts are 
produced. 

Generally the air that enters i n to the column of rarefied 
air from the side produces the rotative movement. The 
condensation of the vapors produces rain, and a sud
den contact with cold air may produce snow or hail, all ac
companying the spouts. 

In the engravings the spouts are grouped rather closely in 
order to sho w the various forms to the greatest advantage. 
The spout�, as a rule, 
do not approach each 
other nearer than half 
a mile. 

, . .  
Meas u relllent of 

R u nways. 

Measurements for 
mile posts have been 
made recently on the 
New York, Pennsylva
nin, and O h io Railroad' 

over its whole l ine in a 
somewhat novel way, 
says the Rrdl1'Oad Ga
zette. A veloci pede 
hand car, with a four 
foot wheel, was fitted 
with a revolution coun
ter, and after determin
ing carefully the num
ber of revolutions per 
mile, the diRtances 
were rolled off by run
ning it over the track. 
There was found to be 
a slight irregularity in 
the measurement, ow
ing to the play and 
coning of the wh eels, 
but the error was far 
w ithin the limits . of 
ordinary careful chain· 
ing and very much 
more tapid as well. 

J titntifit �tutritau. 
Thirty-five t o  forty miles per day were madi without much 
difficulty under the interruption of a heavy traffic, setting a 
stake every quarter mile-the quarter·mile points being 
marked with a small stone for convenience of employes It 
was judged from the result that a s till better way, especially 
if stakes were to be set only at every mile or half mile, 
would be to put the counter on an engine. As six miles an 
hour was made with tbe hand car, setting stakes every qual"  
ter  mile, there should be  no difficulty in making ten or fif 
teen miles with a locomotive, which might thus be able to 
make an ordinary freight run, without too many " lay outs. " 
Tbis very method ,  by the way, was used, we believe, by the 
government inspectors on the Pacific railroads, or some of 
them, to measure off the length of their subsidy bills,  and 
certai nly it  is vastly m ore accu rate than the chaining which 
preceded them, or, in fact, any but the mo�t careful and 

SAND SPOUT, 

tance alongside the sbafts or thills. The short leather 
traces are attached to tbe front ends of the�e rods by means 
of keys or eyebolts, which may be w ithdrawn, for the pur
pose of releaSing the horse from the vehicle, by means · of 
cord!> or straps that pass through a ring on tbe crupper or 
back strap of the harness, and extend back over the dasher 
of the vehicle, so as to be easily accessihle to the driver. 

A billIard table cushion of improved shape has been pa
tented by Mr. Samuel May, of Toronto, Canada. The inven
tion consists of a rubber billia rd tahle cllshion having a 
broad steel ribbon embedded in tiJe rubber and running lon
gitudinally through the entire length of the cushion, andi 
extending from 'a socket in hard rubber at the bottom of the: 
cushion 1.lpw ard in the elastic rubber to a point above where; 
the bal l comes in contact with the cushion. 

A s imple and durable device, by means of wbich the rain-. 
water flowing through 
the rain water conduc
tors to the cistern may 
be cut off and made to 
flow in another direc· 
tiun when the cistern 

. is full, has been pa· 
tented by Mr. John 
Straszer, of Manche&-
ter, Mo. 

Mr. Jean M. Berger. 
of St. Etien n e, France" 
has patented improve, 
ments in magazine fi re
arms of that class in 
which the magazine is; 
in the nature of a sup
plemen tal cylinder or' 
barrel j ust beneath the, 
firing barrel, a n d  from 
which the cartridges; 
are projected as fast as: 
they are used up by 
the expan�ion of a spi
ral spring witbiu, hav-
ing a cartridge pusher 
on its end. 

A device to be at
tached to a vehicle for 
the purpose of equal
izing the draugh t of 

• three or foul' horses, 
has been patented by 
M r .  H e r m a n  E .  
Schmidt,  of Rapidan, 

accurate measurements with corrections for temperature. Minn. The invention consist!! of several bars or levers for 
Measuring wheels for ordinary surveying purposes, work- carrying the double and single trees, arran ged upon the 
ing on the same principle as tbe above, have long been in tongue or pole of the vehicle in such a man ner that the 
use. .. , . . .. . draught or pull of one horse on the long arm of the main 

RECENT INVENTIONS. short arm. I
· lever will equalize the draught of two or three horses at the 

An improved device, whereby the wind wheel may be i Mr. William J. Dawson , of Lawrence, Kansas, has pa
thrown from a vertical to a horizontal position, liaS IJeen . tented an improvement in the  front running gear of wagons. 
patented by Mr. Adam W. Haag, of Fleetwood, Pa.. The : which permits of the independent lateral osciliation of fhe 
invention consists in journaling the horizontal axle of the ' body. 
wheel ill a box that swings on trunnions and is adjustable in Messrs. Jules Scb merber and Cbarles Schmerber, of Pa-
a vertical plane. terson, N. J . ,  have patented a proce8s for obtaining a .plas-

An improvement in that class of devices tbat are designed tic compound by the t.reatment of the nitro- derivativ.es of' 
for releasing a horse instantly from the vehicle to which he cellulose, dextrine, and glucose mixed with gums, balsams •. 
lUay be attached, has been patented by Mr. Whitefoord S. or pigments, which consists in first treating the material. 
Martin, of Maybinton, S. C. An iron rod is attached to while in a wet state w ith a liquid solvent, then red uci ng 
each end of the whiffietree and extends forward a short dis- the product tb a semi-liquid form hy heat, then grinding 

and mixing the semi
liquid mass, an d final
ly dryiog the com
pound to a plastic cou
sistency. 

Mr. Claude Varlot, 
-of Grenoble, France, 
has pat ented an im
proved iacing staple 
which can be firmly at.
tached to the Ieathel' 
or other m aterial , and 
permits of lacing with · 
out passing the lace or 
string through aper
tures in  the article to 
be laced. 

Mr. Heinrich Baum, 
ofHochst-on-the�Main . 
Germany, has pat ented. 
a red coloring mal ter, 
formed by subjecting 
the diazo compound 
derived from amidoa ·· 
zo- benzole to the action 
of disulphobetan aph
tholic acid .

. 

AI". improved fire
escape whICh is simple ,  
safe. and reliable, and 
does not deflice the 
building to which it is 
attached, has been pa
tented by Mr:. Fel ice 
Tocci, of New York. 
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mg WI e au or s igh professional reputation. illllr. By T. P. Pemberton Sent
.
on receipt of price, ,1 . TREATMENT. By Rollin R. Gregg. M. D. Many of the thirty odd tables are original, and most of 

'I'he Oharqe flYr Insertion under thi8 head is One Dollar 
a line jew each Insertwn : about eight words to a line . 
Advertisements must be rec,ived at !,ublicati()n o.ff/ce 
o.,eal'ly as Thursday morninq to appear ir, next issue. 

Wanted - Superintendent for six thonsand spindle 
cotton yarn mill. State salary Il>nd references Itosalie 
Yarn Mills Natchez Miss. 

.� stronomical Telescopes,first quality & low prices,Eye 
Pieces. Micrometers. etc. W. T. Gregg. 75 Fulton St . . N.Y. 

Hotchkiss' Mechanical Boiler Cleaner. 84 John St., 
N y, will keep your boiler free from all sediment or 
mud ' prevents scal e ;  no cost save first. Engineers 
make 10 per cent seil ing other parties than employers. 
ClrClilar on application . 

Notice.-Alden Crushers & Pulverizers manufactured 
& 80ld only by patentee. Farrelly Alden. Pittsburg. Pa 

Use Vacuum Oil Co. 's Cylinder Oil, Rochester, N. Y. 
Samples of Asbestos Liquid Paints, Roofing, Roof 

Paints. 8team Pipe and Boil2r Coverings, Steam Pack
ing. etc . .  will be sen t free on application to the H. W. 
Johns M 'f'!, Co . •  R7 Maldeu Lane. New.York. sole manu· 
facturers of genuine Asbestos materials. 

Presses & Dies. Ferracnte Mach. Co. , Bridgeton, N. J. 
A perfect Mowing Machine i. an absolnte necessity 

to a farmer. The best made is the Eureka. It has the 
lightest draught. and will cut at least one-third more 
grass per hour than any other mower. Simple in con
struction and durable. Prices reasonable Send for 
Illustrated catalogue to Eureka Mower Co., Towanda. Pa 

Wren's Patent Grate Bar. See adv. page 397. 

Exporters ' of Machinery for Plantations. Sugar Ma· 
chinery. CotTee Huller and Cleaners Information and 
esttmate� on aU classes of American machinery and po.. 
tented device.. Agricultural Implements and Hard· 
ware· Jos. H. Adams & Son ..  283 Pearl St., New York. 

Stereopticon for Sal e .  See adv. last page. 
Steam Cylinders bored from 3 to 110 inches. L. B. 

Flanders Machine Works, Philadelphia. Pa. 
For i'ale.-A Berryman Patent Heater, very little 

used ' cost $200 : will seU for $50, f. o. b. Davis & Watts. 
Baltimore. M d .  

Every Machinist -and Manufacturer III the conntry 
should send to G. B. Gran t. Boston. for his list of gears. 

Wanted-To hear from an Engine and Mach'y Manuf. 
Co .. to whom the services of an energetic young man. 
with experience and some capital. would be an object. 
J. B. R . . Box 773. New York. 

Improved Speed Indicator, Accurate, reliable, and of 
a convenient size Sent by mall on receipt of $1 .50, E. 
H. G ilman. 21 Doane St . •  Iloston, Mass. 

The M ackinnon Pen or Fluid Pencil. The commer· 
cial pen of the age The only successful reservoir pen 
in the market, The only pen in the world with a di";' 
mond circle around the point. Tbe only reservoir pen 
supplied with a gravitating valve ; others substitute a 
spring. which soon gets out Ilf order. 'rhe only pen ac
companied by a written guarantee from the manufac
turers. The only pen that will stand the test of time. 
A history of the Mackinnon Pen ;. its uses, prices. etc .. 
free. Mackinnon Pen Co 200 Broadway, New York. 

Fragrant Vanity Fa,ir Tobacco and Cigarettes . . 7 First 
Prize Medals..,Vienna. 1873 ' Philadelphia. 1876 ; Paris. 
1878 ' Sydney. 1879--awarded Wm S. Kimball & Co . .  
Rochester. N. y, 

Superior Malleable Castings at moderate rates of 
Richard P Plm Wilmington. Del. 

Wood Working Machinery of Improved Design and 
Workmr�nship. Cordesman, Egan & Co., Cincinnati, O. 

The " 1880 " Lace Cutter by mail for 50 cts. ; discount 
to the trade. Sterling Elliott. 262 Dover St., Boston. Mass. 

The 'l'ools. Fixtures, and Patterns of the Taunton 
�'oundry and �I achine Company for sale; by the George 
Place )Iachlnery Agency. 121 Chambers St . •  New Y ork, 

Improved Roek Drills and Air Compressors. DIns
trated catalogues and Information gladly furnished. 
Address Ingersoll Rocl< Drill Co., IX Park Place. N. Y. 

Elxperts 1 n Patent Causes and Mechanical Connsel. 
Park Benjamin &, Bro. ,  50 A stor House, New York. 

Corrugate(\ Wrought Iron for Tires on Traction En
gines etc. �ole mfrs . .  H. Lloyd, Son & Co . •  Pittsb'g. Pa. 

Mal ! e l ble and Gray Iron Castings. all descriptions, by 
Erie Mal leafJle Iron Company. limited. Erie, Pa.  

Power, }<'oot, and' Hand Presses for Metal Workers_ 
Lowest pl·ices. Peerless Puneh & Shear Co . . 52 Dey St.,N. Y. 

Recipes and Information on all Indnstrial Processes. 
Park Benjamin:. Expert Office , 50 Astor House. N Y. 

For the best 8tave. Barrel, Keg. and Hogshead Ma· 
chinery. address H. A. Crossl ey. Cleveland, Ohio . 

National Steel Tube Cleaner for boiler tubes. Adjust
able.  durable . Chalmers-Spence Co .• 40 John St . •  N. Y .  

The Brown Automatic Cut·off Engine; unexcelled for 
workmanship. economy. and durability. Write for in
formation . C .  H. Brown &, Co., Fitchburg � I ass. 

Gun Powder Pile Drivers, Thos. 8haw, 915 Ridge 
Avenue. Philadelphia. Pa. 

Best Oak '1'anned Leather Belting. Wm , F. Fore.· 
pau�h. J r .. It Bros., 531 Jefferson Et .. Phi' adelphia. l'a. 

Stave. Barrel. Keg, alld Hogshead Machinery a spe· 
cialty, by E &, 1:1 Holmes, ButT"lo. N .  y.  

Diamond Tools. J.  Dickinson. 64 Nassau St. , N. Y. 
National Institute of Steam and Mechanical Engineer

Ing. Bridgeport. Conn . Blast Furnace Construction and 
Management The metallurl<Y of iron and steel. Fmc
tlcal lnstruction In Steam Engineering. and a good situa
tion when competent. Send for pamphlet. 

Clark Rubber Wheels ad v. See page 381. 

Downer's Cleaning and Polishing Oil for bright metals, 
IS the oldest and best In the market. Highly recom
mended by the New York, Boston. and other Fire De
partments throughout the country. For quickness of 
cleaning and luster produced it has no equal Sample 
live gallon can be sent C,  O. D. for $8. A. H. Downer. 11 
Peck Slip. New York. 

The " Fitchburg " Automatic Cut·off Horizontal En
gines The " Haskins )l  EngInes and Hoilers. Send for 
pamphlet. Fitchhurg Steam Engine Co . .  Fitchb'g, Mass. 

Split Pulleys at low prices. and of same strength and 
appearance as Whole Pulleys . Yocom & ;lon's Shafting 
Works. Drinker St . . Pbiladelphia, Pa . 

Presses. Dies' and Tools for working ;;'heet Metal. etc. 
Fruit & other can tools. Bliss & W illiams, B'klyn . N. Y. 

Eclipse Portable Engine; See iIlnstrated adv., p. 882. 

Address T. P. Pemberton. 5 Dey St., Room l3,New York. Buffalo, N. Y. : Matthews Bros. , and the others.have been recalculated or enlarged. 
Nickel Plating. -�ole manufacturers cast nickel an· Bryant 

odes . pure nickel salts. Importers Vienna lime. croous
' A HISTORY OF THE JETTIES AT THE MOUTH 

etc Condit. Hanson &, Van Winkle, Newarl<, N. J . ,  and 
Dr. Gregg combats the fnngus theory of dI phtheria, OF THE M.rSSISBIPPI RIVER. By E. L. 

92 and 94 Liberty St . •  New York . holding that the supposed bacteria found in diphtheritic CorthelJ, C . E. ,  Chief A ssistant and Resi· 
F Y I M'1l d E ' 

exudation are non·living particles of fibrin in various dent Engineer during the construction.  o r  a e I s a n  ngme., see page 88 1 .  stages of coagulation and disin tegration. Tbe fibrin s o  New York : John Wiley & Sons. Wri�ht· s Patent Steam Engine, 
.
with antomatic .C llt I' tbrown off is not a cause of the disease, but the result of Our high opinion of the purpose and character of the oil'. 'I he best engine made. For prices. address \\ Ilham an effort of the system to expel the excess of fibrin in 

Wr'ght �I f t N b h N Y ' great nndertakmg which Captain Eads and his associates I . '  anu ac urer. ew urg . . . the blood. an excess bronght on by a waste of albumen , have brought to successful Issue at the mouth of the Machine Knives for Wood·working Machinery, Book the real cause of the physioloo-ical disturbance. Accord- . 
Bi d ". , MiSSissippi has been repeatedly expressed during the n ers. and Paper Mills . .(Iso manufacturers of Solo- ing to Dr. Gregg diphtheria is a form of albuminuria man's Parallel Vise. Taylor Stiles & Co •• Riegelsville,N.J, allied to Bright'; disease and also to consumption of th� progress of the work. It is gratifying, now that the 

victory over physical, finanCial ,  and professional obsta· RoIlstone Mac. Co. 's Wood Workln� Mach'y ad. p. 366. lungs, the waste of albumen throwing the constituents cles has been grandly won to have the h'sto f th 
Steam Engines. BOilers, Portable Railroads. Sugar of �he blood iuto disp:oporti�n,  the resulting ,,"xcess of I complex struggle so worthily recorded as 

l
it i

r; i� thi: 
Mills Atlantic Steam Engine Works. Brooklyn. N. Y. fibrl�, salt, eU:. ,  aclmg pOisonously hk� any other : volume by Mr. Corthel l . Though it appeals directly 

Blake " Lion and Eagle " Imp'd Crusher. See p 397 
foreign matter m the blood. Where the dIsease seems and vrofessional ly to eno-ineero the work ha" a . , to be dd d '  I t ·t r . t 'b n' " 0 

Apply to J. H. Blaisdell for all kinds of Wood and th . 
su en an vlo

h 
en 

h
I s ma Ignancy IS at rl uted to wider range of interest and s bould find a pla.re in the e circumstances t at t e system has previously been r b f Iron Working �Iachinery. 1(11 Liberty St., New York b ' t d . I f h 

1 rary 0 every man who cares for the development of 
Send for i l lustrated catalogue . 

. sU
h

Jec e to a serlOu� 08S 0 album�n t rough. colds or the resources of his native land or admires American 
ot er causes pr dncmg an exceSSive excretIOn from b ld . .  4 to 40 H Po Steam EnO'ines See adv p 381 f L I ' 0 ness, energy, plnck, and ecdurance m the prosecu· . . " . . . . mucous s ur aces.

. 
oc� treatmen� IS deprecated, particu- tion of works of ntility. These attributes of American The Chester Steel Castings Co . • office 407 Library St.,  larly harsh measm:es likely to ir.mate the mucons mem- manhood never had a more' commendable object, nor Philadelphia. Pa . . can prove by 15,000 Crank Shafts. and brane of th.e}uitCes. The posItIve treatment advised is were ever e"hibited on a more heroic scale, than in the 10.000 Gear Wbeels. now In use. the superiority of their a . th t d It f h t s ama�mg as e rep?r e. resu s 0 onc reatment. opening of the Mississippi to commerce. Castings over all others . Circular and price list free. For a virulent " constitutIOnal disease " to yield invari-

Brass & Copper in sheets, wire & blanks. See ad. p. 397. ably to single doses of lycopodium. 6,ooOth potency, or N. W. AYER & SON'S AMERICA!" NEWS!'APER 
The Improved Hydraulic Jacks. Punches, and Tube l achesis, 2,OOOth, is quite miraculous. Yet by folJowing ANNUAL FOR 1880. PhIladelphia : N. 

Expanders. R. Dudgeon, 24 Columbia St. .  New York. the practice indicated avoiding all local treatment W. Ayer & Son, Newspaper Advertis· 
For best Indirect Radiators, see ad ... , page 397. young practitioners ar� as.ured by Dr. Gregg that the; ing Agents. 8vo, pp. 616. 
Eagle Anvils, 10 cents per pound. F II At d can save all their cases of this terrible disease. A remarkably well·made catalogue of American news· 

. .  u y warran e .  . papers, giving thei r  names. frequency of issue. politics, 
Gear Wheels for Models (list free): experimental and PARACENTESIS OF THE PERICARDIUM. A or other distinguishing featnres, date of establishment, 

model work. dies and punches. metaI--cutting. manufac- CONSIDERATION OF THE SURGICAL TREAT- (approximete) circulation and advertising rates, together 
turing. etc, D. Gilbert & Son, 212 Chester st., Phlla., Pa, MENT OF PERICARDIAL EFFUSIONS. By with statistics of populatiou, political majorities, etc. , 

The best Truss ever used: Send for descriptive circu- John B. Roberts, A. M. ,  M.D. Philadel- of the State, county, and town of publication of each. 
lar to N. Y. Elastic Trnss Co . •  683 Broadway, New York. phia : J. B. Lippincott & Uo. Special lists are also given of class journals. The call· 

H. A. Lt t's MoUlding Ma9hlnes, Worcester, Mass. A valuable monograph on an operation rarely per· Jogne includes 10,674 periodicals, of which the new 
Pays weIl .on small investments.-Magic Lanterns and formed and on which very little has been written. A England States have 818. New York 1 ,241. other Middle 

Stereopticons of all kim's and prices. Views Illustrating very careful search discovers sixty recorded cases in States 1,267, Southern States 1 ,730, Western States 4.855, 

every subject for public exhibitions and parlor enter- Europe and America, the table collated by Dr. Roberts Territories 190, Canadian provinces 574. 

tainments. Send stamp for 116 page catalogue to Mc- giving the name of the operator in each, the date, sex, THE COMPEND OF ANATOMY. FOR USE IN 
Allister. M'f'g Optician, 49 Nassau St., New York. and age of patient, mode and site of operation, results, THE DISSECTING ROOM AND IN PREPAR-
N E . P t bl E '  S '11 d etc. The record, Dr. Roberts conclndes, fully justifies £ ew conomlzer or a e ngme. ee I us. a v.  p. 397. ING FOR EXAMINATIONS. By John B 

For Shafts, Pulleys, or Hangers, call and see stock !�;
g
���f�:�Z!�!:�peratlon into the family of accepted Roberts, A. M. , M.D. Philadelphia : C. 

kept at 79 Liberty St. , N. Y. Wm. Sellers &' Co . C. Roberts & Co. 
Wm. Sellers & Co. , Phila . ,  have introduced a new THE SCIENTIFIC ENGLISH READER. By Dr. A concise statement of the more important factg of 

Injector, worked by a single motion of a lever. F. J. Wershoven. Leipsic : F. A. human anatomy. The d,'scriptions are clear, though 
Saw Mill Machinery. Stearns Mfg. Co. See p. 397. Brockhaus. necessarily brief. and tbe matter is well arranged, Gray 

Skinner & Wood, Erie, l'a .. Portable alld Stationary 
Engines, are fun of orders. and withdraw their illustra
ted advertisement. Send for their new circulars . 

In this work Dr. Wershoven has carried out an idea being followed for the most part. 

Ore Breaker, Crusher, and Pulverizer. Smaller sizes 
run by horse power. See p . 397. Totten &, Co., Pittsburg. 

Bracket Woods.-Wm. E. Uptegrove, Saw Mills, 463 
East loth St., New York. otTers to the trade a choice 
stock of these woods. Send for price list. 

which we should like to see adopted by some intelligent 
maker of German readers for English stndents . He 
has brought together some forty or more selections from 
standard scientific English writers in the departments 
of physics, chemistry, and chemical technology. giving 
iN footnotes the German equivalents for all the technical 
terms and expressions used, and for a large number of 
related terms. 'l'he book thus furulshes a valuable 

Houston's Sash Dovetailing Machine; See ad., p. 397, technical vocabulary for English readers of German 

NEW BOOKS aND PUBLICATIONS. 
LEARNING '10 DRAW ; OR, THE STORY OF A 

YOUNG DESI(l�ER. By Yiollet-LecDuc. 
Translated from the French by Vir
glllla Champlin. New York : G. P. 
Putnam's Sons. $2. 

A story with a purpose, the purpose being primarily 
to contrast the conventional method of teaching the art 
of drawing and inCidentally everything else with a 
method that may fairly be called rational. A secondary 
purpose of the book i s evidently to enforce the impor
tant truths that industrial art is worthy of high honor, 
and that its advancement is not likely to be mnch helped 
by would-be cnltivators of " high " art, or art for its 
own sake. 
SUNLIGHT AND SHADOW ; OR, GLEANINGS 

FROM MY LIFE WORK. By John B. 
Gough. Hartford : A .  D. Worthington 
& Co. 8vo, cJ. , pp. 542. Price (by sub
scription) $3. 25. 

Probably no man living has been seen and heard by 
so many as John B. Gough; and it would be safe to say 
that no other man living could find ready made so com
prehensive and eager a market for the printed story of 
his life's work. The book is eminently characteristic 
of the man. 
THE UNITED STATES BLUE BOOK ; COMPILED 

FROM OFFICIAL SO URCES. By J. H. 
SouHi. 75 cents. Washington , D. C. : 
J. H. Soule. 

A register of Federal officers and employments in each 
and every State and Territory in the United titates, 
with their salaries and emoluments, with much other 
information relative to public officers and employments. 
THE HOME WORLD. A MONTHLY MAGA-

ZINE FOR THE HOME. Edited and pub· 
lished by Rev. Elijah C. Baldwin. New 
Haven, Conn. $2 per annum. 8vo, pp. 64. Vol. 1 .  No. 1. 

l'his naw venture proposes to make a specialty of 
home affairs, cultivating t he whole field of home inter
ests, social life, health, domestic comfort and thrift, 
moral and mental advancement, and the l ike. It comes 
with a tidy make np and a wholesome table of contents. 
DIAGRAM FOR FINDING DISTANCES AND 

HEIGHTS. By H. von Bayer, C. E. 
Washington, D. C. Price 40 cents. 

The object of this diagram is to enable seamen to 
readily and easily make nse of the heights of prominent 
coast marks, as commonly set down on s3iling charts, 
in determining t,heir ship's position. It has been ap
proved by the Navy Department and adopted for nse on 
all United States Government vessels. Its simplicity 
and handiness would seem to make it especially service
able to our merchant marine , 

works of science. 
SURGERY IN THE PENNSYI,V ANIA HOSPITAL. 

By Thos. G. Morton, M.D. , and William 
Hunt, M.D. , with papers by Drs.  John 
B. Roberts and Frank Woodbury. Phila
delphia : J. B. Lippincott & Co. 

Since the foundation of the Pennsylvania Hospital in 
1752. its medical officers have recorded more or less 
fnlly nearly all the operatiom performed, with noles of 
the more interesting cases received. Since 1873 full 
clinical notes of nil cases have been kept. The vast 
amount of valuable material thns accumulated has now 
heen digested by the surgeons and physicians of the 
hospital, and pnblished in handsome style by direction 
of the liberal managers of the institntion. The cases 
are classified according to their nature; and in many 
instances the progress made in snrgical means and 
methods, during the period covered by the hospital re
cords. has been critically reviewed. The work is illus
trated by nearly a hundred engravings aud phototypes. 
It is a positive addition to the literature of surgery, and 
is in every way a credit to the institution, the results of 
whose bellevolent work and professional experience it 
summarizes. 
A PRAC'fICAL TREATISE ON NERVOUS Ex

HAUSTION (NEURASTHENIA). ITS SYMP
TOMS, NATURE, SEQUENCES, TREATMENT. 
By George M. Beard. Second Edition. 
New York : William Wood & Co. 

The value and timeliness of Dr. Beard's essay are well 
attested by the call for a second edition within a month 
after the publication of the first edition. The only 
novel feature of the new issue is a cleverly written 
preface giving the author's answer to the question ; 
" What Constitutes a Discovery in Science ?" 
WAS MAN CREATED ? By Henry J. Mott, 

Jr. New York : Griswold & Co. 8vo, 
cl . ,  pp. 151. 

In this expanded lectnre Dr.  Mott has endeavored to 
set forth briefly yet broadly the lines of observation and 
deduction by which science has arrived at the idea of 
man as a natural growth. Its title should rather be 
" How Man was Created," creation being regarded as a 
slow evolution by natural proce.ses, not as a spasmodic 
or miraculous exhibition of snpernatural powel·. The 
pu blisher's work is well dOlle, and the nnmerous illus
trations have been judiciously chosen. 
FIELD ENGINEERING. A HAND BOOK OF THE 

THEORY AND PRACTICE OF RAILWAY 
SURVEYING AND CONSTRUCTION. By 
William H. Searles. New York : John 
Wiley & Sons. 

The author's aim has been : To present the general 
su llject of railway field work in a progressive and logi. 
cal order; to cla,sify the problems of railway engineer
ing SQ that they may be easily referred to; to discnss 
all the main practical questions of railway engineering. 

LYRA BICYCLIA : FORTY POETS ON THE avoiding matters non-essential, etc . ,  employing through-
WHEEL. By J. G. Dalton. Boston. out II uniform and systematic notation easily under· 
Published for the author. Sold by Hall stood and remembered; to express the resulting formula 
& Whiting, 32 Bloomfield street. 611 of every p�oblem in a shape best adapted to convenient 
cents. numericarcomputation, and to furnish a larger variety 

A book of verses anent the bicycle, mostly parodies . . of tables especially adapted to the wants of field engi
Enthnsiastic riders of the machine may possibly fin'·. I neers than bas heretofore be2n published. The manner 
some of them 11m using. I in which these purposes have been carried out is in keep-

HINTS ']'0 CORRESPONDENTS. 
No attention will be paid to communications nnless 

accompanied with the fill name and address of the 
writer. 

Names and addresses of correspondents will �ot be 
given to inqnirers. 

We renew our request that correspondents, in referring 
to former answers or articles, will be kind enou� to 
name the date of the paper and the page, or the nUlDb�r 
of the qnestion. 

Correspondents w hose inquiries do not appear after 
a reasonable time should repeat them. If not then pnb
lished, they may conclude ttlat, for good reasons, the 
Editor declines them. 

Persons desiring special information which is  purely 
of a personal character, and not of general interest, 
should remit from $1 to $5, according to the subject, 
as we cannot be expected to spend time and lahor to 
obtain such information without remuneration . 

Any numbers of the SCIENTIFIC AMEItlCAN SUPPLE
MENT referred to in these columns may be had at t l l i "  
office. Price 10 cents each . 

(1)  T. W. F. writes : After cutting down 
a iarge pine tree I counted 124 rings. How old does 
this make the tree ? Some claim that one. and others 
say that two rings are made each year, and some that 
lIone are made the first ten years in the growth of the 
tree. A. One ring is formed each year. The tree is  12 1 
years old. 

(2) W. H. C. asks : What will dissolve 
rubber and evaporate readily 80 that it can be nsed in 
mending rubber boots ? A. Cnt the rubbber, gnm rnb
ber (common vulcanized rubber cannot be u sed). into 
thin shreds, digest it in a corked b ottle wi th eight or 
ten times its weight of warm benzole. �hake the bottle 
occasionally, and after several hours add more of the 
sol vent if necessary. 

(3 ) C. D. A. asks how to remove the bone 
from the inside of a buffalo'S horn. A .  The bone may 
be loosened by soaking the horn in soft water for some 
time. 

(4) U. G. H. asks : What will remove the 
stain o f  nitro·muriatic acid from dark woolen goods. 
A. Nothing-aqua regia destroys the coloring matter. 

(.j) G. L. K. asks : In what way can w ood 
be prepared to prevent worms from working in It in 
salt or sea water 1 A. Impregnate with creosote water 
or. the " heavy oil " from coal tar distillation. 

(6) J. M. asks how rosin oil and spirits 
of rosin llre made. A. Heat the rosin in a metal retort 
provided with a large condenser. Tho roshl yields 
about 74 per cent of liquid distillates. The first por· 
tions are yellow, strong smelling, and mohile, cal led 
es"ence of rosin or rosin spirit. Later in the distilla · 
tion a viscid ;fluorescent oil (pinolin) passes over. This 
is called rosin oil. 

(7) . .1. F. asks how steam gauge dials are 
plated;'and what kind of black cement is used in filling. 
the figures.  A. Electroplate with silver and immerse 
for a few moments in a mixture of equal measllres of 
water and nitric acid, to frost; rinse in running water, 
dry in hot sawdnst, w.hen thoroughly dry use a soft 
brush to cl�an and , burnish the pa.rts required to be 
bright. For filling· t:he . figure mix fine oil as�haltum 
with a sufficient quantity or ivory black in impalpable 
powder, 
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(S) S. w. P. asks (1) how to toughen a I as there are hundreds, if not thousands, so set that are I [OFFICI A L . )  Horseshoe, D. B. Stephens . . . . • . . . . . . . • . . . • . . • . • • • . .  284,695 

lithogram so that the surface will not peel or rub off. nO.t covered . It is probably due to �oo� i�on. or careless I Hose leak stop, T. A. Neely . . . . . . . . . . . . . . . . . . . . . . . . 234,779 
A. Use less water and more glycerine, or e:s:pel the firlDg w hen the boilers are cold. Still it IS a good plan to Hub lock. T. H. Outerbridge . . . . . . . . . . . . . . . . . . . . . .  234.801 

excess of water by heating for some time . over the ; cover the boilers. I I N  D E  X 0 F I N V E N T I O N  S Ice machine, F. Littmann . . . . . . . . . . . . . . . . . . . . . . . . . .  234,7112 
Iron and steel, manufacture of, A. Krupp .. . . .  . . .  284,789 

water bath. 2. Is there auy chemical which will aid (20) G. W. D. writes ; I have an excellent Ironing table, W . G. Lindsay . . . . . . . . . . . . . . . . . . . . . . . . 284,791 
in removing the writing ! A . No chemical aid. water pewer with 30 feet head, located 4 miles from f'OR WHICH Lamp burner. T. Fitzgerald , Jr . . . . . . . . . . . . . . . . . . . . .  234,762 
Try the addition of a small quantit.y of soap to the a railroad. I propose to utilize it for manuiacturing Lamp. electric, H. S. � I axim . . . . . . . . . . . . . . . . . . . .  284,835 
composition. purposes, but find some difficulty in deciding whether Letters Patent oC the United States W'ere Lamp. gasoline sireet, H. Wellington . . . . . . . . . . . 284,621 

' 1  t o  b ' Id t h  f to ' t t h  d h 'l d h Granted in the Week Endin:: Lamp shade and reflector. '1'. P. F·or.yth . . . . . . . . . . .  234,763 
(9) S. F. S. asks how to treat sal s so that Ul e ac nes a e am, or on t e ral roa ; t e Lantern . C. H. Fry. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.767 , 

they will not mildew. A .  Impregnate with strong hot latter plan would save the labor and expense of hauling November 23, 1 880, Leveling Instrument. J .  W. Harmon . . . . . . . . . . . . . . .  284,709 • 
soap suds, press out the excess. and immerse in strong the raw materials-grain and wool-and manufactured Liquids, apparatus for drawing alI. H. Weber . . . . .  234 ,735 
alum water or in weak lead acetate solution, rinse and goods to and from the depot and mills. I am consider- Loom, hand, C. A. Fish . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,'161 
repeat the soap, if necessary, ing the question of transmitting the power from the "\'ND EACH BEARING THA'&.' DATE. Loom, power, P. Dorgeval. . . . . . . . . . . . . . . . . . . . . . . . .  284,758 

• • dam to the railroad, either by wire rope, compressed [Those marked (r) are reissued patents.l Magnetic separator, G. SchaelIer . . . . . . . . . . . . . . . . . . . .  234,816 
(10) 

.
E. S. F. �sks for a receIpt for makmg I air, or electriCity, and shall thank you for such light as Malt . extracting, J. A. Schaefer . . . . . . . . . . . . . . . . . . . . .  234.815 

a green mk. A. DIssolve one of the soluble coal tar you can throw upon the subject, whether it would be I .}lfea��re and register, grain, J. A Porter . . . . . . . . . .  284.t<04 
(aniline) greens in hot water to proper shade and add a advantageous, a ll d, if so, which system would be most A printed copy ol the speCification and drawing oUny Med.cme, cough, J. A. King . . . . . . . . . . . . . . . . . . . . . . . 3&1.185 
few drops of clove oil. effective and economical ? The ground is perfectly patent in the annexed list, also of any patent issued Metals, plating. Wheeler & Chapman . . . . . . . . . . . . . .  28�.I36 

Microphone. E. Berlmer . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.144 
(11) E. E. C. writes : We are running a level. A. Of the modeR named, wire rope would proba· since 186(;. will be furnished from this otllce for one dol- Middlings purifier. J. H. Redfiel d . . . . . . . . . . . . . . . . .  2t1,688 

saw mill composed of one 72·inch circnlar saw, one bly be the cheapest and easiest maintained ; although , lar. In ordering please state the number and date of the Middlings purifiers, etc. , automatic feeder 'for, 
muley saw, one gang carrying 42 saws, besides edgers, if you have a surplus of power at the dam, electricity patent dcsired and remit to �lunn & Co.,  37 Park Row. �'. C. Boynton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.741 
bntting saws, lathe mill , etc. We have seven two-llue might be used to advantage. New York city. We also furnish copies of patents Milk skimming apparatus, �'. H. HaU . . . . . . . . . . . . . .  :lB4,670 
boilers . 42 inches by 22 feet; engine, 24x28, runniug 95 (21) G. E. T. writes : Please state formula granted prior to 1866 ;  but at increased cost, as the speci-

Music leaf turner. J. A. Kline . . . . . . . . . . . . . . . . . . . . . .  284,676 
I t' 'th 80 Ib f t ' d "  Nut lock, W. J. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.766 revo n Ions WI to 90 • a s eam ; mam flvmg for mixing the alloy used in bronze butts, door knobs, floations not being prJnted, must be copied by hand. Oil tank. W. H. Birge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,745 pulley is eleven feet in diameter. When the saws are I and other similar articles of hardware. A. Copper, 89 ; . _____ __ _ _  . 011 tank. storage, C. Kennedy . . . . . . . . . . . . . . . . . . . . . . .  284,678 

all in the cut the mill lags and the motion of the engine I tin, 8 ; zinc, 3. Air. apparatus for using compressed, C. E. Buell . 234.751 Ore roasting furnace, Napier & Thompson . . . . . . . 234,798 
drops down as low as sixty. Now, what I want to know (22) A A . h t ' t " d A ir compressor, J . :vt . Stockman . . . . . . . . . . . . . . . . . . . .  234,733 Ore washer, dry. J. Waugaman . . . . . . . . . . . . . . . . . . . . .  234,626 
is this:  can we increase our power by running the en- . . . aSKS ow 0 �e�ove �I l'lC aCI A luminous cake, manufacture of white, G. F. Packer for well tubing jOints, clasp, B. F. Walker 234 825 
gine to 120 revolutions, reducing the diameter of the �tam8 from dark cl�thes. J:-. NitrIC ac.d: If stron>(, .or Bihn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,704 Packing !lox or case, L. Racouillat . . . . . . . . . . . . . . . . .  234,725 
driving pulley in proportion to offset the increase mo- If pernlltted to re','lam long III contact . With the. fabrIC, Amber. working. A. R. Davis . . . . . . . . . . . . . . . . . . . . . .  2�4,756 Packing. piston. W. W. l:>t. John . . . . . . . . . . . . . . . . . . .  284,819 
tion , Con we do it without increasing our boiler sur- ?estro�s the colormg matter. A','lmonra water: If n�ed Auger. hollow, G.-N. Stearns . . . . . . . . . . . . . . . . . . . . . . .  234,693 Paper bag. D. Appel . . . . . . . . . . . . . . . . . . . . . . . .  234,837 to 23{,340 
face ? How much would the power be increased if such IInmedrately after the contact, WIll prevent thiS actIon Bale band tightener, S.  Stucky . . . . . . . . . . . . . . . . . . . . . .  234,734 Paper, cloth , etc . . coating and ornamenting the 
a change were made ? A. Your power would be in- and restore the color. Bale tie, J. 1. Knlght . .  . . . . . . . . . . . . . . . . . . . . . . . . 234,786. 234.787 surfaces of, F. Beck (r). . . . .  . . . . . . . . . . . . . . . . . . . .  9,473 

Bale tie, '1\ H. Ta)"Ior. . . . . .  . . . . . .  . . . . .  . . . . . . . . . . . . .  234.R22 Paper making machines, screen plate for, Pinder c�eased in. proportion to t�e increa�ed s peed ?f t�e en· i (23) L. P. asks (1) how to mal5e a solution Barb bender and cutter, J. S. H ayne . . . . . . . . . . . . . . . 234.611 & Hardy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,719 gille, prOVided you have bOIler sufficlCnt to mamtam the , to plunge small brass articles in to give them a light red Belt coupling, 1. N. Hinderliter . . . . . . . . . . . . . . . . . . . . . 234.776 Paper pulp. machine for making frames or casings 
pressure. The demand for steam will also be incrl'ased I color. A. You might try a bat-h of thin alcoholic shellac Belt shifting mechanism, T. Peat . . . . . . . . . . . . . . . . . . .  234,802 for lamps from, Stevens & Chisho lm . . . . . . . . . .  284,€94 in proportion \0 the increased speed of the engine. snitably colored with aniline red. We know of nothing Berth for vessels, self-leveling, D. Huston . . . . . . .  234,673 Penho l ders. guide for, M. A. IlIlf . . . . . . . . . . . . . . . . . . .  284,701 

(12) J. C. writes : Take a given quan tity that will give t.he .meial itself a bright red color. 2. Beverages under pressure. receiver, regnlator. . Pipe cutter. A. Saunders . . . . . . . . . . . . . . . . . . . . . . . . . . . 234 .6R9 
. What is the best lacqner for polished brass and how is and cooler for, W. L. Roorbaeh . . . . . . . . . . . . . . . . . 234.726 Planter, seed. H. F. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.C50 

of the atmosphere at Its nonnal pressure, say at 40° . . - , Boiler cleaner and purifier, T. Sharp . . . . . . . . . . . . . . .  234,729 Plow, sulky, A. F. Bergqvlst . . . . . . . . . . . . . . . . . . . . . . . 234,74R 
Fah.,  then raise the heat 300° ; what would be its volume? It applied ? A. 1.  Seed lac, dragon s blood, nnnato, �nd I Boot and shoe fastening. H. F. Whidden . . . . . . . . . . 231,698 Plow, sulky, J. R. McCormick . . . . . . . . . . . . . . . . . . . . . . .  2e4,C83 
or if confined in an air·tight ve�sel, what pressnre would gam�oge, each 4 oz. ; s�ffron, 1 o�. ; spmt of wme, I Boot treeing machine, Copeland & Crisp . . . . . . . . . ... 234,603 Pocketbooks. etc., fastening for, C. Posen . . . . . . . . 23� ,805 
it show on pressure gauge ? A. 'l'he increase of volume 10 pmt.. 2. Alcohol 1 pmt; turmenc, 1 oz. (powder) ;  Boring machine. D. F. FOl'lliraseo . . . . . . . . . . . . . . . . . .  234.7&1 Pocketknife . N. B. Slayton . . . . . . . . . . . . . .  . .  . . . . . .  234.731 
or pressure would be abont 1:489 part tor �aeh· degree annatto 2 drs . ; saffron , 2 drs. ; agitate occasionally for Doring tool, �'. Pentlarge . . . . . . . . . . . . . . . . . . . . . . . . . . .  231,836 Pump, double-acting, R. Bean (r) . . . . . . . . . . . . . . . . . . .  9,475 
or increase of temperatiire. a week, filter and add seed lac 3 oz. , and let stand for Bottle, E. P. Putnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,8()7 Railway signal apparatus, electrical. O. Gassett . . .  284.701 

• two weeks with occasional agitation. Keep well s top- Box nailing machines, nail feeder for, Perkins, Reaper, swathing, B. Blood • . . . . . . . . . . . . . . . . . . . . . . . . . 234,C51 ( 13) M. M. M. asks : 1. Are engIneers re- pered. 3. Is there a cheap way to gild small articles ; if Bozarth, & �[arble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,803 Refrigerating purposes, apparatus for producing . 
quired to have a license to run un engine in a factory so, how ? A. If the work is smail coat with the lacquer Bridle blinder, A .  Hosack . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,779 cold for, K. Knot, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,788 
isolated from other buildings, in Iowa ?  A. It depends properly thinned, and dry in an oven at aboll t 2500 F. Buckle attac��ent for trace Clips, A. Kearful . . . .  234.784 Sample exhibitor, D. K. Hocker . . . . . . . . . . . . . . . .  284,778 
npon the law of the State, or municipal regulations, i f  . • Button. A .  M.lltken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.684 Scale beam, recording, E. A. Chameroy . . . . . . . . . . .  284,656 
in a city.  2. If so. is the law requiring it a State or (24) J. D. H. WrItes : I am engaged III the Button, separable, F. W. Clarke . . . . . . . . . . . . . . . . . . .  234.754 Scraper, G. D. Matcham . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,834 
Uni:ed States law ? A. State or municipal. 3. Where business of preparing and gilding wooden mouldings, Buttons: et? , machine for moulding. W. };'. Niles. 234,800 Screw, wood, J. Eekford . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,759 
and to whom in Iowa must application for a license be and my preparer is  very much troubled with pin holes �able, p.pe melosed underground, D. Brooks . . . . . . 284.748 Scythe and other blade f"stening, G. W. Pressey. 234,721 

. . . .  . call sed by the formation of small bubbles of gas imme- Can and bottle opener, I.  N. A nnent . . . . . . . . . . . . . . .  284,&16 Sealing vessels, method of and device for, Inger-made ? A. The law should give you thiS mfonnatlOn. 
diately after the aoplication of each coat of the pre para· Car brake. and starter, C . J. Be1l . . . . . . . . . . . . . . . . . . . . 234,648 soll & Ayerst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,674 

(14) W £1 L k WI t ·  th t '  l '  h b • d Car coupling, 1'. W. Bradburn . . . . . . . . . . . . . . . . . . . . . . .  284,652 Sewing machine, D. M. Smyth . . . . . . . . . . . . . . . . . . . . . .  234,732 • • • as 8 :  la IS e ma ena lion. I ave een tol that the addition of a li ttle oil to Car coupling, J. W. Page . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284.685 Sewing machine fan attachment, C. D. Stewart . . . 234.818 
and how prepared and used, that anatomists use for in- the mixture (of whiting, china clay, glue, and water) Car coupling, 'IXT. H. Roundy. . . . . . . . . . . . . . . . . . . . •  284,7<7 Sewing machine plaiting attachment, C.L.Ke1l0gg 284,677 
jecting the veins and arteries of the cadaver to make would Cll!'e the evil, hut this remedy does not seem to be Car heater and ventilator, hot hir, H. A. Gonge . . . 234,666 Ships, constructiou of, C. G. Lundborg . . . . . . . . . . .  234 794 
them s\Jlnd out bold and clear and appear as if they reliable. Any information tending to give relief in this Car stake, J. W. Marden . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,681 Shoe, E. B. Preston . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234 723 
were full of blood as in l ife ? A. Chloride of zinc, ar- respect will be gratefully received. A. The imperfec- Car wheel , A. Wibur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,699 Shoe, rubber. D. R. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,720 
8entous acid, and mercuric chloride in aqueous solution tious are probahly due to the sizing used in the first coat- Card cutting or stripping- machine, J. Whitelaw . . 234,829 Shoe, snow, CaldweH & Huss . . . . . . . . . . . . . . . . . . . . . . . .  234,655 
have been used most successfully. ing. Add to it a few drops of ammonia before using. Carding engines, condensing cylinder for, J. Sled propeller, G. Heckel . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,774 

You wi ll fiud a good article �n the subject, on pp. 301 ' Greaves (r) . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . .  9.477 Sleeve pattern, M . A. Taylor . . . . . . . . . . . . . . . . . . . . . . 284.621 
(15) E. H. B. writes : Some time since the et seq. , Spon's " Workshop ,Receipts." Catarrh, compou�d for, M. A. Reave . . . . . . . . . . . . . . 234,808 Snap hook, A. H. Moulton, Jr . . . . . . . . . . . . . . . . . . . . . .  234.716 

SCIENTIFIC AMERICAN refen'ed to the dauger of lead Check row machme, Go of. Hyer . . . . . . . . . . . . . . . . . . . . .  2'34,780 Snap hook and buckle, G. E. Bales . . . . . . . . . . . . . . . . .  284.708 
poisoning from the use of improperly prepared " grani te (25) J. E. M. asks how to make an analysis Chimney cap, metal, J. Bates . . . . . . . . . . . . . . . . . . . . . . . . 234,647 Snow plow, W. Savage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,814 
ware," and in the manufacture of citric acid. 1. How of phosphate to find the percentage of ammonia solu- Chisel, mortiSing, R. Hackett . . . . . . . . . . . . . . . . . . . . . . .  234,669 Soldering machine, Dillou & Cleary (r) . . . . . . . .  . . . . 9,479 
can I apply some simple test to detect the presence of ble and precipitated phosphoric acid insoluble 

' 
phos- Cigar cutter. F. C. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,797 Spinning machine spindle bearing, J. Blrken-

lead in the juice of acid fruit or vinegar pickles cooked phoriC acid aud potaeh. A. Consult Ihesenius' "Quan- Cigar ��uld, Miller .& Peters . . . . . . . . . . . . . . . . . . . . . . . . 284,796 head (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.474 
titative Chemical Analysis." Cloth s.zm�, stretchmg, and drying machine, Gray Spoons, making sheet metal, M. Fowler (r) . . . . . . . .  9,480 in such ware ? A. Mix a small sample of the snspected & Cllshmg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,771 Springs , making spiral. A. R. Wilbur . . . . . . . . . . . . . .  2:!4,880 

liquid with some freshly prepared sulphureted hydrogen (26) W. M. B. asks how to clean and Coating surfaces, compOSition for, C. �L JaCOb . 234,675 Starch polish compound. liquid. S. Lima. . . . . . . . .  284,683 
water (strong).  A black precipitate or coloration indi- whiten engravings which have become dirty by hanging Collar, culf, and front, celluloid and other imlta- Steam engine for traction vehicles, A. H. Wagner 28{,824 
cates lead. 2. I have used citric acid in place of lemons in a smoky room. A. Moisten with a strong clear so: tlon, H. B. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,665 steam power car brake apparatus, G. We!!ting-
very much tlli. summer, but fear it was harmful .  In . f hi 'd f r '1 h' h . Corn sheHer, J. L. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,831 house, Jr. (r) . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . .  . . . . . .  9.478 
what way would t.IlC lead affect the system if present ? l�tlOn a c ari e o  Ime unh w .t�, t en soak ll: r�llI- Corset stilfener, Warner & Tallman . . . . . . . . . . . . . . .  284.757 Stone, artificial, G. W. ]\I ason . . . . . . .  . . . . . . . . . . . . . .  234,833 
A. When taken in any considr,raHe quantitl it pro. 

mng wa.ter. Steep for. half an hour m wate� contalllmg Crossing frog, A. R. Roberts . . . . . . . . . . . . . . . . . . . . . . . 284,809 Strainer for tea and colTee pots, W. J. Johnson . . .  234,712 
d . a very li ttle hyposulphlte of soda to neutraltze any trace I Culinary apparatus, li'. T. Hotine . . . . . . . . . . . . . . . . .  234,711 Stump extractor, J. C. Sharp . . . . . . . . . . . . . . . . . . . . . . . .  284,728 duces violcnt spasmo ie colic. of adhering, bleach and dry between bibulous paper Deodorizing "oxious gases, A . W. Louth . . . . . . . . .  234,793 Tanning apparatus, J. Davis . . . . . . . . . . . . . . . . . . . . . . . . 234,659 

(16) R. T. asks how to clean the wool on a uuder pressure. Dish , baking, T. Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,790 Telephone call, C. D. Haskins . . .  : . . . . . . . . . . . . . . . .  234,772 
h ' k' d h t th k' ? A N ' 1  (27) 0 W H k ' H ' . 1 

F h 
Dish. butter, W. C. Beattie . . . . . . . . . . . . . . . . . . . . . . . . . .  234,739 Telephone line switch, C. D. Haskins . . . . . . . . . . . . . .  284,773 8 eep S S III an ow a cure e S ill . al an a . . . as s. ow IS commercia renc Door spring, W. W. Yokom . . . . . . . . . . . . . . . . . . . . . . . . . .  234,862 Telephone signal and switch apparatus, W. J. board stretched, wool out, and scour with good soap mustard prepared 1 A. The following is M. Lenormand's Doors, hanging, W. �'. Berry . . . . . . . . . . . . . . . . . . . . . . .  284,703 Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,963 sllds and fuller's earth until properly cleansed. Then recipe : Flour of mustard , 2 l b. ; fresh parsley, chervil, Draught equalizer, W. Bayley . . . . . . . . . . . . . . . . . . . . . .  2U,,02 Thill coupling. D. S. Blue . . . . . . . . . . . . . . . . . . . . . . . . . . . 284,746 

rinse thoroughly in hot water, and comh. Nail , wool ceIe.ry, and tarragon, of eael\,, % oz. ; garlic, 1 clove (or Drawer pull , G. W. Tucker . . . . . . . . . . . . . . . . . . . . . . . .  234,696 Thill coupling, L. S. Edleblute . . . . . . . . . . . . . . . . . . . .  284,760 
down, 8tretched taut on a board, rub in plenty of salt,  head) ;12 salt anchovies (all well chopped) ;  grind well to- Dredging bucket. W. H. Seward . . . . . . . . . . . . . . . . . . .  234,691 '1'hrashing machine, D. Geiser . . . . . . . . . . . . . . . . . . . . . .  284 ,708 
staud in warm place, and finally scrape off the softened gether, add salt 1 oz. , grape j uice or sngar to sweeten , Drill press attachment, J. G. Pope . . . . . . . . . . . . . . . . .  234.667 Tobacco pipe, G. Romisch . . . . . . . . . . . . . . . . . . . . . . . . . .  23U10 
inner membrane with a bl unt knife. Then rub in plenty and sufficient water to form the mass into a thin paste Dust �an, U. D. Alexander . . . . . . . . . . . . . . . . . . . . . . . . .  234.644 Track circuit closer, J . l. Conklin, Jr . . . . . . . . . . . . . . . 234.6.57 
of moist alum powder and let it stand several days or a b t ' t r '  ta Wh t . t t d ElectriC alann, J,. F. Fouts . . . . . . . . . . . . . . . . . . . . . . . . . .  234,765 Truck, H. B. Rorke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,836 , Y ;' ar� .on m a m?r r. . en pu III a po s a re Electric light, J. E. H. Gordon. . .  . . . . . . . . . . . . . . . .  224,770 Turn table,  C. A . Greenleaf. . . . . .  . . . . . . . . . . . . . . . . . .  234 688 week in a dry place. Soften, if desired , by rnbbing with hot Iron IS momentarIly thrust IlltO the contents of each, Electric lights, apparatlOs for distributing cur- Valve, halanced slide, J. J. Le Bean . . . . . . . . . . . . . . . .  234,679 hot fiour paste and the yolks of a few eggs, or with and a l ittle wine vinegar ponred upon the surface. 2. rents to. G. Sweanor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,820 Valve, Bteam actuated, W. J. Boland . . . . . . . . . . . . . . .  234.649 plenty of oil. Also how is chow-chow made ? A. Ohow-chow, ,IIs Electroplating, holder for, R. n. Herskell . . . . . . . .  234,775 Vehicle platform gear, C. R. Wilson . . . . . . . . . . . . . . . 234.70) ( 17) J. A. C. writes : I have a piece of or. usually prepared, is a mixture of various pickles, End board, wagon, L. Van Alstyne . . . . . . . . . . . . . . . . .  284.697 Vehicle wheel , H. I,,, Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  234,817 
dinary steel one and a half inches in length half cncumbers, caulillower, onions, etc. ,  chopped and Eyelets , die for making . G. O. Schnel ler . . . . . . . . .  234,690 Velocipede . G. W. Pressey . . . . . . . . . . . . . . . . . . . . . . . . . .  224.72:! 

inch wide, a�d one-sixteenth inch in thickness. Now, I I mixed with mnstard and a small quautity of vinegar. Fan, G. Brue.ck. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,750 Vessel, wooden. H. K. Carter . . . . . . . . . . . . . . . . . . . . . . . .  234,752 
, • Fan, M. Rubm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284 813 Watch pendants, bush for bow holes for, Brewer wlsh to temper half of its length and not temper I (2S) C. K. L. asks : What IS the best and �'an, fly, S. W. Lambeth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234:713 & Schlesinger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234.654 

the other half. How am I to p''lceed ? A. Harden · cheapest way to store up or accumulate power ? A. Fare indicator, R. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . .  234,811 Watch, stop, C. Gantzhorn . . . . . . . . . . . . . . . . . . . . . . . . . .  234.768 
throughout, then place half of its length in a vise I Depends upon the p'.lrpose ; the hydraulic accumu- Fare register, J. B. Benton . . . . . . . . . . . . . . . . . . . . . . . . . 234,742 Water heater, D. K. A llington . . . . . . . . . . . . . . . . . . . . . .  284,645 
having smooth jaws, or between . two heavy blocks of lator is the best for many purposes. 2. How can the Faucet and gauge cock , cel lu loid coated, R. H. Wheel making machine, W. Casady . . . . . . . . . . . . . . .  284.758 
iron, which mnst touch both sides of the steel. Now stickiness be taken from adobe or clay soil so as to Trested . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 234,828 Whip, �!. A. Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,769 
temper the protruding end by applying a gas or alcohol make it loamy and easy to plow ? A. The addition Faucet �or sheet metal vessels. P. Heltzelman . . . .  234,7[0 Wick tube for lamp and stove burners, N. Crot-
lIame, or by means of blacksmith's tongs made hot. of sand alone can accomplish this. Fee�i;:,a��� .��a��� . .  ��.�. :'��.�' . .  ���.

bl��� , 
. .  �' . .  �: 9 476 wr::;��r!��hi��· j,���h: iir��k�tt' 8. 'B�li�;: : : : : :  ::: , (IS) .J. W. G. writes : 1. I have a battery (29) G. L. L. asks how to p l Ug leaky Fence, W. K Shields . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  234:69'J 

of two lIue boilers set in the usual manner the furnace boiler tubes. A. If the leak is near the head, fit and Fertilizer. Johnson & Giddings . . . . . . . . . . . . . . . . . . . . .  234,782 
DESIGNS. walls extending up to the water line. Wo�ld it be any drive in a shori ferrnle; if the leak is in the bedy of the F�le or hOld:r, bill and letter. T. E. Gould . . . . . . . .  234,667 

advantage to extend the furnace walls higher and let the tube where you cannot bolt a band around i t, take it out 
F�lter, G. " . Dawson . . . . . . . . . . . . . .  . . . . . . �84,G60, 234,661 Statuary . group of, J. Rogers . . . . . . . . . . . . . . . . . . . . . . . . 12,03Il . l '  
Firearm lock, A. T. Brown . . . . . . . . . . . . . . . . . . ... . . . . . . 234,749 Wall paper, E. Lelssner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,038 b :>t aIr and gases extend near y or quite arollnd the and put in a new tube. Fire escape, 'I'. Wherritt . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,828 boilers before returning through the lIues ? Wouldn't (30) D. D. asks : 1. How far will a siphon Fishing rods. line guide for, F. Richardson . . . . . . .  234.812 

it to seme extent superheat the steam ? A. It would draw water perpendicnlarly, when there is no limit to Flax, hemp, etc., machine for breaking, G.Mllliken 284,715 
tend to superheat the steam, but would be .likely to . Food, cattle, B. N. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . .  2S4,718 
damage the boilers in a short time. 2, My engine is the dlocharge ? A. If the pipe is perfectly tight it will Furnace linings, converter bottoms. tuyeres, etc., 
16x24 cylinder, slide valve cutting off at one-third of the draw 20 to 2 2 feet. 2. How much lower should the dis llreproof compound for, Althans, Junkhann & 
stroke making 75 revolntions' the exhaust port is cut charge end be than the other to get the siphon started Ulsmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,737 
alit what is called line and li�e. Would it be any ad- after it is filled with water ? A. A very small difference in Galf topsail rigging, F. B .. C.ort . . . . . . . . . . . . . . . . . . . . . . .  234,755 
vantage to give the exhaust a little lap, and if so, how height of the two ends will discharge water, but the Gas, apparatus for adm'lllstering nitrous Oxide, 

greater the difference the greater the quantity discharged G, H. Hurd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,672 much ? A. You cannot cut o:n; ,vith an ordinary slide in a given time. Gas by electricity. apparatus for lighting, E. N. valve so short as one-third With advantage. As a rule Dickerson, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,662 
exhaust lap is not advantageous in a quick rnnning Gate , J. Beezley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234.740 
engine. MINERALS, ETC.-Specimens have been re Glassmaker's crane, W. Hirt . . . . . . . . . . . . . . . . . . . . . . .  23l,777 

( \9) J H 0 't W h t b t ceived from the following correspondents, and Grain binder, H. E. Pridmore . . . . . . . . . . . . . . . . . . . . . . .  284,806 • . . Wl'l es : e ave wo a - '  • • 
d Grain drill. J. H. Shreiner . . . . . . . . . . . . . ,  . . . . . . . . . . . .  234,780 teriea of boilers, 4� inches diameter, 22 feet long; one bat- i examllled, WIth the results state : Grain. etc., machine for separating foreign mat-tery is covered over the top, the other is not covered ; G. D. M.-1. An impure clay-some of this would ter from, F. Prinz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234,724 

and we have had considerable trouble wlth this set of probably make good brick. 2. Kaolin containing milch Harness, '1'. C. Churchman . . . . . . : . . . . . . . . . . . . . . . . . .  284,701 
boilers cracking the sheets through the seams of the un. silica and some lime carbonate -usefn\ in the manufac- Hat finishing machine. Keorcher & Edgett . . . . . . . .  234,783 
derside or belly of the boilers. 1 claim it is due to the dif. tore of pottery. They are ohedimentary origin, not suit- Hay rake and loader, J. L. Beightle . . . . . . . . . . . . . . . .  234,741 
ference of expansion between the top and bottom of the able for building purposes, Consult Dana's Geology . .,.-

'Heating apparatus, steam, N. Coombs · . . . . . . . . . . . . .  2.'l4.705 
boHers on accountof the to;> of the boiJers heing exposed A. O. R-It is composed chielly of infusorial silica ·Hoisthg machine, W. H. Lotz . . . . . . . . . : .. . . . . . . . . . .  234,714 
to the aIr. What are your view.! A. We do not think -not derived from any mill waste.-A. F. McO.-The 

Horse detacher. J. Fisk . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . .  234,664 
Horse power, J. H. Massey . . . . . . . . . . . . . . . . . . . . . . . . . .  234,682 your trouble arises from the difference of expansion, rock contains no precious metals. Horseshoe, J. N. Navin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  284,717 

TRADE MARKS. 
Butter, P. Pupin. . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  8,098 
Cigars and snulT, BischolT. Schultz & Co . . . . . . . . . . . . . .  8.101 
Cigars, Cigarettes, smoking and chewing tObacco, 

and snuff, P. Whitlock . . . . . . . . . • . . . . . . . . . . . . . . • . . •  8,103 
Needles, sewing, J. Thornton, Jr . . . . . . . . . • • • • • • •  8,099, 8,100 
Sugar and glucose , grape, H. W. Peabody & Co . . . . .  8,102 

EngUs1J. Pate nt .. Issued to Americans. 

From November lG to November 19, 1880, inclusive. 
P'ile holder for letters, W. Downie , Chicago, Ill. 
:H'irearms, D. Kirkwood, Boston, Mass. 
Geneffttors for hydrocarbon engines, 1. R. Blumenberg, 

Washington D. C .  
Glaziers' tacks, G. W. Hubbard, Windsor, Vt. 
Heat, generating. B. N. Huestis. Phelpstown, N. Y. 
Lamps . W. B. Robins. CinCinnati, Ohio. Lamps, W. ll. Robins, CinCinnati, Ohio . 
Paper folding machinery. L. C. Crowell, New York city. Ships, H. K. Carter et al . . Camden, N. J. 

. 
Wagons. apparatus for dressing ann� Qf, '£t. R. MUler, 

Plantsville, Conn. 
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ILL USTRATIONS. 
A 

Air brake, nove! . . . . . . . . . . . . . . . . . . .  166 
Air gun, new . . . . . . . . . . . . . . . . . . . . . . .  134 
Amateur mechanics . . . . . . .  51, 870. 890 
American Book Exchange . . . 2(17, 211 
American industries . .  15, 201J4, 53, 

69, 8>, 1�9�11b,1�2, Wi, :;67: �qK: 899 
Anthracite, the . . . .  . .  . . . . . . . . . . . .  87 
Apparatus, wire, for laboratories S54 
Art, Japanese . . . . . . . . . . . . . . . . . . . . . .  55 
Aspirator and compressor . . .  . . . .  11 

B 
Balance attach., automatic . . . . . . .  871 
Balance attach. for valves . . . . .  386 

H 
Halter to prevent cribbing .. . . . . . .  182 
Hame, Improved . . . . . . . . . . . . . . . . . .  118 
Hammer, fian�ing . . . . . . . . . . . . .  355 
Hammer

! 
wei ing . . . . . . . . . . . . . . . . .  355 

I:��s
e
: b��k'�,��pr·o�ed: : . : :  : : : ��� 

Harvester, improved, an. . . .  . . . . . . 83 
Hen's wire nests . . . . . . . . . . . . .  . . .  194 
Hercules beetle, the. . . .  . .  . . . .  391 
Hill Climbing, modern . . . . . . . . . .  175 
Hints to young steam fitter . . .  213, 253 
�g��!Oflw����� �t�b��%�

s
o'r : : : :  � 

Horseshoes, improvement in. . . .  18 
Hudson river tunnel . . . . . . . . . . .  2'.15 
Hudson river tunnel, progress . . .  401 
Hudson river tun., safety app. for 121 
1��;�':,M

a
�
c
�W�s��oriiiiiigton: : m 

Hydro-carbon retort, Hollands . . 54 
I 

Band saw, hand power . . . . . . . . . . . .  387 
Bankslan cockatoo . . . . . . . . . . . . . . .  263 Ice, removing from railroads . . . . .  387 
Barometer and thermom., comb .. 246 I Index, reference, new . . . . . . . . . . . . .  371 

r&rg�t
t
��li.

y
gg���le: new' : : : : :  1� l�ah�r���,

e
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e
�
.
: 15; 20, 34: 183 

Bathing apparatus, portable . . . . . .  148 53, 6'J, 84, I�k 117. 149, 211, 223, 
Batoidei, or rays . . . . . . . . . . . . . . . . . .  264 229. 239, "'.JU. 322, 351, 367, S73, 899 
Beer faucet, new . . . . . . . . . . . . . . . . . .  196 International exhibition, Sydney 8 
����� 'fi�:�;i�s

e�xh��itio;i :::. iii!: m {f.iJ����aY��i:n';,1 s,;!�� 1Ufi.' : = �r 
Billiard tables, Improvement in . .  198 
BlaCking brush, improved. . .  . . . .  210 J 
Blind and deaf, born . . . . . . . . . . . . .  375 
Blind, novel, a . . . . . . . . . . . . . . . . . . . . .  839 Japanese art . . . .  ;. . . .  ... . . . . . . . . . . .  5.1) 
Boat, folding, new. . . . .  . . . . . . . . . . .  98 Jupiter, changes on . . . . . . . . . . . . . . .  856 
Boiler cleaner, new . . . . . . . . . . . . . . . .  291. 

K Boiler explosions, prevention of. 4, 
Bolt, improved, for double doors 310' 
�g�e�,

l
�gisl:��.:�.� : : : : : : : : : : : :  

4OJ.; lmt}:si��e��.f�gri�g{,;s: : : : : : : : : :  1� 
Book making-Am. Book Ex .. 2(17, 211 Knife, table, new. . .  . . . . . . . . . . . . . . .  68 
Book rack, improved . . . . . . . . . . . . . .  188 
Bottles, new mach. for washing .. 374 L 
Bow strings, clutch for.. . .  . .  . . .  . 130 
Brake, electric for R. R. cars. . . . .  18 
Brush, blacking, improved .. . . . . . .  210 
Business colleges . . . . • . . . . . . . . .  383, 388 

C 
Cab, new . . . . . . . . . . . . . . . . . . . . . . . . . . . .  191 

8:�e
O
O��

e
tfa��1�:� : : : : : : : : : : : : : : : : :  : 

Car coupling. Cope's . . . • . . . . . . . . . . .  371 
Car mover, new . . . . . . . . . . . . . . . . . . .  38 
Car starter, i:o:nproved . . . . . . . . . . . .  99 
Car wheels, securing to axles . . . .  70 

g:g��irir��3,�ri::iri� � .�: : : : :  : : : :  4¥8 
Cartridge, improved . . . . . . . .  . . .  . . .  36 
Cattle pen, Improved . . . . . . . . . . . . . .  338 
Chandelier clock . . . .  . . .  . . . . . . .  . 361 
Chemicals, manufacture of . . .  319, m 
Chimney cap and ventilator . . . . . . 275 
Chinese women's feet . . . . . . . . . . .  393 
Uhurn, improved, a. . . . . . . . . . . . . .  339 
Cistern filter, new . . . . . . . . . . . . . . . . . 403 
Cisterns, filtering . . . . . . . . . . . . . . . . . .  340 
Clock, chandelier . . . . . . . . . . . . . . . . .  301 
Clocks, pneum tic. . . . . . . . . . . . . . . . .  19 
Closets, improved . . . . . .  . . . . . .  . .  . . .  67 
Clothes line pulley, novel. . . . . . . . .  9S 
Clutch for bow strings . . . . . . . . . . . .  130 
Coal, American, formation of . . . .  104 
Cockatoo, Isanksian . . .  . . .  . . . . . . . .  263 
Cock, cylinder, automatic safety. 85 
Colleges, bus., and their systems, - 383 38S 
Community, marine, a . . . . . . . . . .  : 247 
Corn sled, novel . . . . . . . . . . . . . . . .  22 
Coupler, new . . . . . . . . . . . . . . . . . . . . . . .  131 
Covering for steam surfaces.. . . . .  8S7 
Coverings for steam pipes . . . . .  . 289 
Crank, a substitute for . . . . . . . . . . . .  133 
Cross tie, improved., . . . . . . . . . . . . . . .  101 
Cyclones, laws of . .  · . . . . . . . . . . . . . .  288 

D 
Daniell cell, modified . . . . . . . . . . . . .  181 

Lace cutter, Improved . . . . . . . . . . .  178 
Lamp, electric, Improved. . . .  . . . .  5 
Lamp, street, improved. . . .  . . . .  . .  . 84 
Lamp, street, improved, Burton's 406 
Lance, bomb, improved . . . . . . . . . .  403 
Lathes, turnin!! attachment for .. S26 
Lawn mOwing made a �leasure .. . 146 
Leadville mines and raIlroads. . . .  6 
Leather carp, the . . . .  . . . . . . .  . . . .  71 
Lens making. . . . . . . . . .  . .  . .  . . .  . . . . .  51 
Lens with variable focus . . . . . . . . .  131 
tr�i�l:�fe��g,hE!��fJ�:���: : :  ��� 
Livadia, the . . . . . . . . . . . . . . . . . . . .  : . .  102 
Live stock on cars, feeding . . . . . . .  874 
Long-billed parrot . . . • . . . . . . . . . . . . . 263 

M 
Magnet. big, Prof. Henry's . . . . . .  370 

M�r::
i
;fig��.���: '::. '.: ':. '.: '::. 79, 2� 

Marine community, a . . . . . . . . . . . . .  247 
Maxim's gas machine. . .  . . . .  . . 1 
MechaniCS, amateur .. . . . .  51, 370, 390 
Meters, water. manufacture of .. 149 
Milk cau. improved . . . . . . . . . . . . . .  294 
Mining drills, etc . . . . . . . . . . . . . . . . . .  899 
Mirror bolder, band . . . . . . . . . . . . . . . 4fl3 
��fl�s�s

a
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Motor, electrical . . . . . . .  . . . . . . . . . .  5'l 

�gtg�: :t�J!��'o�:r.��'�. : : : : :  : : : :  
2
� 

Mouse-eating spider . . . . . . . . . . . . .  . 55 
N 

Navigation In fogs . . . . . . . . . . . . . . .  . 
Nermertes, or striped polia . . . . . .  23 
��c:.?��lg�iife; ·{,ew: : : : : . : : : : : : : :  MW 
Nursery chair. Improved .. . . . . . . . .  275 
Nutrition of roots . . . . . . . . . . . . . . . .  312 
Nut, safety, improved . . . . . . . . . . . 386 

o 

Shower bath, portable, new. . . . .  6 
Shower of angular hailstones . . . .  373 
Sidewheelers, Western . . . . . . . . . . .  402 
Slate washer, novel . . . .  . . . . . . . . . .  5 
Sled, corn, novel . . . . . . . .  . . . . . . . .  22 
Spider, mouse-eating. . . . . . . . . . . . .  55 
Spiral springs, repairing. . . . . . . . . .  S6 
Spotted triton, the . . . . . . . . . . . . . . .  15t 
��:'J:�d ��:s�s:�:����·:::::.287: � 
Sta.d, folding, novel.. . . . . . . . . . . . .  147 
Starch, manufacture of. . . . . . . . . . .  31 
Starvation, elfects or. . . .  . .  . . . . . . .  128 
steam and '.las fittings, etc . . . .  367, 373 
flteam apv.hances. manuf. of . . . . .  351 
�team boIler smith . . .  ' . . .  . .  . .  . . . . .  355 
Steam carriage, novel. a. . . . . . . . .  406 
Steam fitter, young, hints to W: 258 
Steam pipe, coverings for . . . . . . .  : 239 
Steamer Pittsburg, the . . . . . . . . . . 134 
Steamships, Improvements in. . . .  86 
Steel, manufacture of . . . . . . . . .  95, 100 
Step of man, the. . . .  . .  . .  . .  . .  . .  . .  . . .  825 
Stone crusher, Improved . . . . . . . .  3ii8 
Stormy petrel. . . .  . .  . . . . . . . . . . . . . .  348 
Stove attachment, new . . . . . . . . . . .  B33 
Stovepil?e, extension, new . . . . . . .  210 
���::t

s
\�N�7ri,��,:':;i�. : : : : : : : : :  � 

Street lamp, in:..proved, Burton's . .  406 
Sturgeon, the . . . . . . . . . . . . . . . . . . . . . .  103 
��Pt�;:��:c�f:e, 1f�i! iiremeii: ' : : : �� 
Sydney international exhibition. 8 

T 
Table knife, new . . . . . . . . .  . . .  . . . .  66 
Tackle, lifting . . . . . .  , . . . . . . . . . . . . . 115 
Tea kettle, improved . . . . . . . . . . . . .  146 
Telegraph insulator, new. . . . . . .  . 387 
Telephone, an improved . . . . . . . . . .  3(2 
Telephone, electro-thermo. . . .  . . .  87 
Telescope, foldinl'l' . . . . . . . . . . . . . . .  148 
Tent, a novel. . . . . . . . . . . . . . . . . . . .  230 
Terebella and Hermella. the. . . . .  89 
Thermometer, an extra-sensitive 216 
Tree growth , force of. . . . . . . . . . . . .  7 
Tunnel, Hudson river. . . . . . . . . .  225 
Tunnel, Hudson river. progress .. 401 
Tunnel , the Hudson river . . . . . . .  177 
Turpentine, etc . . . . . . . . . . . . . . . . . . 279 

u 
mtramarine, manui. of . . . . . . .  111 , 117 
Urbana Wine Company . . . . . . . .  79, 84 

v 
Vacuum pan, large . . . . . . . . . . . . . . .  335 
Valve gear for engines. improved 182 
Valve, safety, improved . . . . . . .  S86 
Valves, balance attach. for . . . . . . .  386 
VelOCipede, Improved . . . . . . . . . . . . .  327 
Velocipede. new. . . . . . . . . . . . . . . . . . .  67 
Vulcanized rubber fabrics . . . .  15, � 
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Washer. slate, novel . . . . . . . . . . 5 
Watche., adj. balance wheels . . . .  307 
Watch key, self-adjusting . . . . . . . .  162 
Water gauges, Improvement In . .  217 
Water meters, manufacture of . . .  149 
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Western sidewheelers . . . . . . . . . . . .  402 
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Window screen, novel . . . . . . . . . . . .  &'39 
Wine making . . . . . . . . . . . . . . . . . . . .  79, 34 
Wire apparatus for laboratories .. 354 
Wire fence, toothed wheeled . . . .  274 
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Die stock, improved . . . . . . .  ' . . . . . . .  230 

Oil tank, lightning-proof . . . . . . . . .  808 
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Oven, portable, new . . . . . . . . . . . . . . 184 to illustrated articles. 
Ri�K';a::::,r���.����v��: : : : : .  17g 
Double treadle attachment . . . . . . .  198 
Dowd tunneling system . . . . .  " . . .  279 
Drill hole cleaner, pneumatic . . . .  85 
Drill, rock, new. . . . .  . .  . . . . . . . . . . . .  179 
Drills for mining, etc . . . . . . . . . . . . .  399 
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Electrical machinery, some new. 150 
Electrical motor . . .  . .  . .  . .  . .  . .  . . .  . .  . 52 
ElectriCity from clouds . . . . . . . . . . .  16.� 
Electric lamp, Improved. . . . . . . .  . .  5 
Electric lamps Of AI. Tchikolelf . .  116 
Electric light for marine use . . . . .  127 
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Fence post and sill, concrete . . . . .  147 
Fence. wire, toothed-wheeled . . . .  274 
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Firemen, protective suit for . . . . .  292 
Fish parasites. . . . . . . .  . .  . .  . .  . .  S9 
Fishway, improved . . .  . . . . . . .  . . .  22 
Flanging hammer. . . . . . . . . .  . . . .  . .  355 
Flying squirrel. Taguan. . . . . . . . . , 135 
IgfJi:ga6���i����:::: : : : : : : : : : : : :  � 
Folding stand, novel. . . . . . . . . . . . . .  147 
Fruit gatherer, novel . . . . . . . . . . . . .  , 85 
Fruit, preserving, app. for. . . . . . .  5 
Furniture, parlor, manf. of . . .  223, 229 
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Packard's Business College . . .  383. 38S 
Panel planer, the Williamsport .. 164 
Pantelephone, De Locht's . . . . . . .  162 
Pan, vacuum, large . . . . . . . . . . . . . .  SS5 
Paper· cutting machine . . . . . . . . . . .  118 
Paper .. wall , manufacture of. . . . .  47 
ParaSItes, fish . . . . . . . . . . . . . . . . . . . . .  39 
Parlor furniture, manuf. of . .  223, 229 
Purrot , long-billed. . . .  . .  . . . . . . . .  263 
Photophone, the . . . . . . . . . . . . . . . . . .  209 
Phylllrhoe BucQphala. . . . .  . . . . . . .  7 
Picture hanger, improved. . . . . . . .  60 
Pill printing machine, Rench . . . .  194 
Pipe ton�s. cube, acme. . .  . . . . . . . . .  122 
Point bndge. . . .  . . . . . .  . . . . . . . . . . . . .  159 
I >olishing machine. new . . . . . . . .  403 
Ponds for cultivation of carp . .  328 
Ponton steamer. satety, Olsen's .  86 
Poodle, fan-tailed . . . . . . . . . . . . . . . . .  276 
Prolllograph, the. . . . . . . . . . . . . .  . . .  66 
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Pulley, clothes line, novel . . . . . . .  , 9S 
Pulping machine . . . . . . . . . . . . . . . . . .  &J8 
Pulsometer pumps, manuf. of .. 6S, 69 
Pump, acid, new . . . . . . . . . . . . . . . . . . 232 
Pump, rotary, improved. . . . . . . . . .  50 
Pumping engines,cal. , Ericsson's 326 
Pumping engines, manuf, of . . . . .  149 
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Railroad cars, running. . . . . . . . . . . .  '10 
Railway crossings, impt in . . . . . . . .  214 
Railway improvements .. . . . . . . . . . .  226 
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Reference index, new. . . . .  . .  . . . .  871 
Retort, hydro-carbon, Holland' s 54 
Road wagon, new . . . . . . . . . . . . . . . . .  246 
Rock drill, new. . . . . .  .. . . . . . . . . . . .  179 
Roots, nutrition of . . . . . . . . . . . . . . .  312 
Rotary pum!?, Improved. . . . . . .  . .  50 
Rubber fabrlCs, vulcanized . . . .  I5, � 

s 
Galvanic battery, Improved . . . . . .  115 
Galvanometer, recording, new . . .  271 Safety nut, Improved .. . . . . . . . . . . . .  38S 
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Gas maklmg, simple process. . . . . .  1 Salts of sodium, extraction of . . .  102 
8:��������ni',0;:ii·lnventor Of : :  1�� �:�g :gl'};::�';lF���'iier; ·new:: . � 
Gauges, wire, standard . . . . . . . . . . .  233 Scale, automatic, �toner. . . . .  871 
Generator, steam, Improved . . . . . .  114 Scales, .tandard, manuf. of . . .  287, 290 
Glycerine barometer . . . . . . . . . . . . . .  184 Seal, elephant, the . . . . . . . . . . . . . . . .  295 
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Gun, air, new . . . . . . . . . . . . . . . . . . . . .  134 Separator. magnetio . . . . . . . . . . . . . .  291 
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Guraml, the. . . . . . . . . .  . .  . . . . . . . . . . .  359 Sheep protector, new . . . . . . . . . . . . .  248 
Gutta percha IDdUBtries . . . �, • • •  , .ISS SWp railway tor Am. lIIth,503, 806, 808 

A 
Academy of SCiences, National . •  372 
Accident, R. R., remarkable . . . . . .  337 
Acid proof vessels . . . . . . . . . . . . .  (IO) 155 
Acid, citriC, anitlcial. . . . . . . . . . . . . .  129 
Acid. picriC, and its adulterations 72 
Acids, fatty, contained In oils . . . .  S38 
Adulteration of artists' materials 321 
Adulterations and substitutions . .  176 
Agricultural inventions . .  1, 55, 69, 

101" 120, 165, 178. 218, 245, 276, 330, 403 
Agriculture, machinery for . . . . . .  217 
Allantus tree, the . . . . . . . . . . . . . . . . . .  120 
Air brake, novel . . . . . . . . . . . . . . . . . . .  '166 
Air gun, new . . . . . . . . . . . . . . . . . . . . . .  *1 {4 
Air,compressing,byfallingwater 224 
Air engine, new, . . . . . . . . . . . . . . . . . .  385 
Air, mOistening, in cotton mills . .  58 
Air, open, for consumptives . . . . . .  2S2 
Air, the, breathed In Leadville . . . 74 
Air, tv moisten In cotton mills . . .  135 
Alarm telephones. . . .  . .  . . . . .  . 218 
AlbatroAs. curious fact. about . . 186 
AlcohoIlc liquors, testlnl<. . . . . . . . .  86 
Alcohol, poisonous elIects of. . . . .  74 
Alcohol, .yuthesls of . . . . . . . . . . . . . .  845 
Alum in bread, .ubstitute for . . 824 
Amateurmechanics . . . . . *51. *870, *3[0 
Amateurs, winter employ. for . . . .  356 
Amber yarnlsh . . . . . . . .  . . . . . .  (34) 817 
America, industrial, abroad . . . . . .  225 
±���:�:� �g��fc�r��':,f:ty: �J?:: 2M 
American commerce, revival of . . 256 
American giants, ancient . . . . . . . .  106 
American industrial fair . . . . . . . . . .  175 
Am.:'ac!'6�,I!'�u�11ii>:'�i7:I.?i4;��;3f: *223 '229 �239, *290 *322, *351, " , 

*867, *373, *899 
Amorlcon Industries, lIlus. series. 32 
American Institute Exhlb.,49th . .  49 
American Institute fair . . . . . . . . . . .  228 
American In.titute of A rchitects 389 
American Inventions abroad . .  244 
American machine. in England . .  162 
American manufactures . . . . . . . . . .  179 
±�:;l��� ��fl�;��lc'i����o;;la: :  1� 
American Science Association . . .  

33, 138, 196 
American wood engraving . .  . .  . . .  37 
t:::''l!,�������

e
�j.:!��i::: : :  : :  . .  : i� 

±���: .. �Pt� �r
t���

e
f:�

o
�.� 85� 

Anthracite, steamer, the . . . . . . . . . .  68 
AnthraCite, the . . . . . . . . . . . . . . . . . . . .  *87 
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Ant, lpaf·cutting, new . . . . . . . . . . . .  359 
Ant., .Iave·maklng . . . . . . . . . . . . . . .  17 
Ants, to destroy .. . . . . . . . . . . . . . . .  (3) 91 
Apparatus, wire, for IaboratOrles*3M 
Apple crop, American . . . . . . . . . . . .  301 
Apple jelly.. . .  . . . . . . . . .  . . . . . .  . . . . . .  37 
Apple tree., two pllt;r1lU'clmi, . . . . .  :m 

Apples, exportatIOn of . . . . . . . . . . . . 266 
Apples for foreIgn markets . . . . . . . 180 
Apprenticeship, new system of . . .  3� 
Aqnarlum . . . . . . . . . . . . . . . . . . . . . .  (29) 3,5 A rchitects, American Institute . .  389 
Architectural tiles, Am .. In Eng . . �26 
Arctic expedition, Howgate. . . . . .  26 
Arctic winter, characterirstics of. B!:I8 
Are sharks viviparous? . , '  . . . .  ' . .  295 
Army worm, further notes on the 1 52 
Army worm. n.ot;13s and oba. . . . . . .  64 
ArseniC in wail papers . . . . . . . . . . .  113 
Artesian' wells In Callforula. . . . .. 81 
Articles of ill"nut., new, two . . . . . 245 
Artificial stone . . . . . . . . . . . . . . . .  (26) 347 
Artisan and arti.t.. . . . . . . . .  . .  . . . . .  308 
Art. Japanese . . . . . . . . . . . .  . . . . . .  *55 
Aspirator and compressor . . . . . . . .  *11 
Astronomical notes, 11, 74. 154, 21S, 

• 276, 377 
Aatr onomlcal 0 bs. at high elev . .  100 
Atmosphere, what It contains. . . .  72 
Atoms and molecules, Invls. of . . .  280 
Aurora boreaU.. . . . . . . . . . . . . . . . . . . .  153 
Azotine. . . .  . .  . .  . .  . .  . .  . . . .  . . . . .  . . . . .  195 
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����:t gg!'iJ��';n��,:'ve;'iiY: · : : : :  �� Balance attachment, automatic . .  *87l Balance attach. for valves . . . . . • . *386 
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�:��g�IM���.t.I��.��: : : : : : : : : : :: : :  SM Band saW, hand power . . . . . . . . . . .  *387 Band,!nnas, how they are dyed . .  404 Bankstan cockatoo . . . . . . . . . . . . . .  ·263 
Barley, rice, and rnu.ize, analy. of 185 
Barometer and th�rmome., comb.*246 
Barometer, chemical . .  . . . . . . .  (15) 894 
Barometer tube, to clean . . . . . . .  (.) 43 
Barometer glycerine . . . . . . .  . .  . . .  *134 Bartholdi Statue of Liberty. . . . . .  49 
Basal plane quartz crystals . .  . . . . .  33 Bateham,M. H . . . . . . . . . . . . . . . . . . . . .  175 
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��::::: :::::��� � Bath, shower, portable, new. . . . . .  *6 �:�gl���::.�?��� : : : : : : : : : : : : : : : : :  � B.thlng apparatus, portable • . . . .  *148 Batoldel, or rays . . . . . . . . . . . . . . . . .  "264 Bn-cteries, researches On. . . . . . . . .  266 Battery, Leclanche, to refill . . .  (6l 3)8 Battery, Leclanche, to renew.(13 334 Battery, sand . . . . . . . . . . . . . . . . . . .  (4 378 
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��:�l:�g::�!irg:�eb�faware : :  � BeU rope, inventor of the . . . . . . . . . 344 
���:�m�t����.��: : : : :  :::: : : : : :lfg� 3M Benzole . . . . . . . . . . . . . . . . . . . . . . . . . . �J Berlin fisheries exhlbltion . .  *119, *167 Bessen::.er, Sir Henry, honoTs to . .  3.'10 BIlliard tables, Improvement In . .  '198 tHnder, a novel . . . . . . . . .  . . . . . . . .  *162 
m:����1,llf::�e,Ir'J;,r�:�.�: : : : : : : :  .� R}f�g :::'a�?:,adi:;,'b"snMoiii 'Bian,,: '�b� BUnd, nove ' ,  s . . . . . . . . . . . . . . . . . . . . .  *339 Boat, folding, new . . . . . . . . . . . . . . . . .  *98 Bogus sugar . , . . . . . . . . . . . . . . . . . . . . .  Sf. 
��H�� �i���:i�n��;reventio·n 'of: *22l Boiler, Bolar. . . . . . . . . . . .  . . . . . . .  210 
Rgil��,\��t:r ����!�(r fo',:::::H?l fa? BOilers, setting of . . . . . . . . . . . . . .  (18) 409 BOilers, steam, Inspection of . . . . •  144 
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�g��!�ni:o�������e: : : : : : : : : :  .� Bones, monster . . . . . . . . . . . . . . . . . . . .  *71 Book makin!!-Am. Book Ex.*�7, 211 Book· rack, Improvod . . . . . . . . . . . . . .  *133 Borax, anaiysls of . . . . . .... . . . . . . .  (15) 107 Boston founded on a gOld bed . . . .  330 
�g���rca���ti������ .������.� ��: : :  �� Bottle stopper, improved . . . . . . . . .. 310 Bot tIes, new machIne for washing"374 Bow strings, c utch for. . . .  . .  . . . . .  *730 Boy, small , nature of the . . . . . . . . . .  148 Brake, electriC, for R. R. cars . . . .  '18 
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Bridge, g-reat. reconstructed . . . . .  202 
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BritishAssocilltlon meeting . . . . .  228 
Bronze for hardware. . .  . . . . . .  (21) 409 
Brooklyn bridge, transit across . .  305 
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Bunsen battery , improvement . . . .  266 
Burning of a fire·proof building .. 2U8 
Burns, treatment of . . . . . . . . . . .  ' . .  72 
Business colleges .. . . . . . . . . . . . .  *388, S88 
Bnsine&s, concentration in . . . . . . . .  830 
Butler colliery lire.. . . . .  . . .  . .  . . . . .  321 Butter and cheese, riFe of, at sea. 42 
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Butt:.ites, ev01u. of species in . .  151 
Buttermilk as summer food, etc. 1�1 
Button ball, the, lnjur. elIects of .. 113 
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Cattle drive, Texas. . . . . . . . . . . . . .  . . 89 E Cattle pen, improved . . . . . . . . . . . . . .  '*33B 
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Ceoment, Arizona . . . . . . . . . . . . . . . . . . .  824 Early rising . . . . . . . . . . . . . . . . . . . . . .  329 
Cement, b� draulic . . . . . . . . . . . . . . . . .  S4tl Earth, causes of present figure of 200 
Cement for wood . . . . . . . . . . . . . . . (2) 59 Earthquake warnings . . . . . . . . . . . . .  17 
Cement. lUbber . . . . . . . . . . . . . . . . .  (7) 378 Eartb\luakeB and vol. eruptions .. 97 ()ements. American ... . . . . . . . . . . . .  136 Earth s ma�netism, the . . . . . . . . . . . 298 Chandelier clock .. . . . . . . . . . . . . . . . . .  '361 Eating of clay, the. . . . . . . . . . . . . . . . .  57 Charcoal . . . . . .  ' .  . .  . . . . . . . . . . . . . . . . .  858 Eighteen hundred and eighty . . . . 401 
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Chemicals, manufactUre of . .  *319. 322 Electrical motor . . . . . . . . . . . . . . . . . .  *52 
Cnemical manufactures in Phila. 105 Electrical plJenomena . . . .  , . . . . . . . .  361 C •. lmney cap and ventilator . . . . . .  *275 Electricity alIectld by a m.gnet. 106 
Chinese funeral, a . . . . . . . . . . . . . . . . . 218 ElectriCity, atmo'vhl fic . . . . . . . . . .  �33 
Cnlnese .teamer, first . . . . . . . . . . . . .  202 Electricity from clouds . . . . . . . . . . .  *163 
Chinese women ' s  feet . . . . . . . . . . .  *893 E]e�tricity fromrlver currents . . . 238 
Chisels, cape and chipping . . . .  (16) 315 Electricity on the st.ge . . . . . . . . . . .  178 
Chl,els, tempering . . . . . . . . . . . . . . . .  389 ' Electric discharges. . . . . . . . . . . .  3� 
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� Electric lamp, focusing. Maxim's 242 
Chromium sesquichlor., crys. of. . 339 �l����lg i:;:;g. ���;
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Cincinnati Indus. Exposition . . 21, 298 ElectriC light for marine use . . . . '127 
Cistern filter, new . . . . . . . . . . . . . . . . .  0403 Electric lIght of We.t. steamers. 368 
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Ioside PaU'e� each i u se1 "tion - - ... " .oj cents a J ine .  
Back Page, ellcll i n sertion - - • $1 .00 a line. (About eljrbt words ·to a line,) 
lilngravings may heaa advertigements at the same rate Per line, by measurement, as the letter press. Adver· tisements must be received at publication office as earl'll 

as Thursday morning to appear in next is�. 

ECONOMY ORGAN - NEW STYLE loo - THREE 

PAYNE'S FARM ENGIN ES. 
o "'" CO ,.oj 
"t:S Q) � 1 � 

Vertical and Spark�Arresting Engines from � to 12 
horse power. mounted or unmounted. Be8t and Cheap
est Engines made. $1 aU upwards. Send for Illus-
trated Cata10Lue .. A . ,  2, for information and prices. 
Box 1207 • • W. P A Y N E & S'l:��';ing, N. Y. 
GEOLOGY, - INAUGUR AL ADDRESS 
gj f{:��l?;hAf���Vago!��:�h:���a����:�tm;{�� 
ence August, 1880. A most valuable and interesting 
paper, showing some of the latest researches in Geology, 
and the important deductions therefrom resulting. 
Contained in SCIENTIFIO AMERICA� SUPPLEMENT, No. 248. Price 10 cents. To be had at this offiee and from 
all newsdealers. 

CORRUGATED A ND CR IMPED I RON 
ROOFING A N D  �J IHNG, Iron Buildings, Roofs, Shutters, 
�s���.C���'l3N¥�lJi�l\MB&� 
.AND ROO�' CO., 5 Dey Street, 
New York. 

ICE-BOATS - THEIR CONSTRUCTION 
and management.. With working draWings, dE'tai�, and 
���sl�

i
��o

i
::. f'Vlew:�g{�h�nt��'f�:t�·s���:��f�g�a¥� 

used on the Hudson river in winter. By H . .A. Horsfall. 
M.E, Contained in SCIENTIFIC  AMEHICAN SUPPLE-1\IENT, 1. The same number also contains the rules and 
regulations for the formation of ice-boat clubs, the saII
:ng and mac,agemont of ice�boats. Price 10 cents. 

Langdon MItre Box GO" 
MILLERS FAI,LS, 

M<lSS. 

Langdon and New 
Mitre Box. 

-------�---.---
THE OPEN FIREPL<lCE IN A L L  AGES. 

By J. P. PUTNAM, Archlteet. One vol. l2mo. · Pri� $2. 
With 269 illustrations of famous fI�eplaces of hlsto�lcal 
and artistic Interest, together wlth original destgIls 
and suggestions for modern use. 
'.* F01' sale by all Booksellers, or wUl be Bent, P08tpaM., on 

rece4p' ot price, by the Publisher., 
JAMES R. OSGOOD & CO., BOSTON. 

T Y S O N  
VASE ENGINE, 

AND A QUARTER OCTAVES, In BLACK W AI.NUT --=::::;;=========::;;;;::;;;;�======;: CASlJl, decorated with GOLD BRO�'ZE. Length. 80 � 
In��1� hg�!7�iyr; ��'i�e

�as�A
n
& HAMLIN CABINET OOD-WORKllLG MACHINERY. ORGANS (ready this month) has sufficient compass and .f �ci:;��� ��1��s;S��O:s�:::a

e
p;J��a�s�c���

t
:h�

f
s�ri�� I 

ON CHRONIC MALARIAL POISONIN G. 
-By Alfred L.· Loomis, M,D. A Highly Instruclive 
Clinical Lecture, delivered at the Unfverslty Medical 
College, N. y, Ae�crding to Professor �oomis t1'e 
effects of malarial pOlsonlng are manifested III a surprls� 
ing variety .of forms and symptoms ; so numerous Hnd 

l\Iusic generally. It 'retains to a wonderful extent. for · an instrument so sm<.tll, the extraordinary excellence, both as to power and lua'ity of tone. which has given 
��gu������n: w�:{gr t�,i,'"t��

e
fuWfr��T

t'ben;.fl��� TION� at :mVERY O�E of the GREAT WORLD'S INDUSTRIAl. EXHIBITIONS for THIRTEEN YEARS. EV I';RY O �H<; WILL BE FULLY WARRAN'.rI<;D. CASH �i�3:ci:22 ��n
;�

c
�t:" gt;��� 1�:,�ILbI; 

s�:J'ls
e
'1g� SATISFY THE PUHCHASER, IT MAY BE RETURNED AND TH I'� MONEY WILL BE Itl';F ITNDED 

th!
I���6i�1"�Ell1'tIgrg6'8� 'K�,:;e

'{��arllc���1� ORGAN at $22, to large CONCE RT ORGANS at $900 and 
r£r:Wg,f.Rl�ll:6

re
g�¥'it'6�MF�, ati���JU�, 

e
'::h� PRICE LIS'l'S free. 

1M .J��!����t�B�tT�lkI� �!;;fMl ft�'NEW YORK ; 149 Wabash Ave., CHICAGO. 

F O R  S A L E . 
Any one, from the �th inst •• up to the 24th inst. , .n"om 10 A,M. to 4 P.M .. for the sum of ten dollars, can buy the receipt of a cheap process, easy to be made and to be employedt and superior to any Olloe already in existence, for soldering together, or one with the other indistinctly, 

r;o��;��:r,��afI:t\�n5��
d
I����:��a?��;

i
�i:l��1�: 

���t3��
e l��('��� C��nb1�lS:!�O�rffr�ro'1��i�5l;��� )1acdougal Street, New York, at tbe dates and hours above mentioned. Through correspondence. and upon the receipt of ·ten dollars, the receipt of the proeess with the particulars about using it will be sent free of charge. 

BUEGESS' POET ABLE NIB cbanical Blow 

151 'S�Jtt!g�'f, ��Jt�a. 
N.D.-Reference Is made to the above in SCIENTIFIC AMERICAN of February 14, 1880. 

ICE·HOliSE AND HEFRIGERATOR.-
Directions and Dime-nsions for construction, with one 
illUstration of cOld.; .house for preserving fruit from season to season. ':rhe air is kept dry and pure through
out the year at a temperature of 84° to 36°, Conta.ined 
in SCll';NTIFIC A�rERICAN S tTPPLE;UENT. 1 1 6. Price 
10 cents , To be had at this office and of aU newsdealers. 

WAN T E D.-A PRACTICA L MACHINIST n s  foreman of a machine and wood shop. Must under
stand the use of saws and wood-working tools ; also, the 
management of Enljines, BoUers, and Steam. .A perma-
nent place for the rlghtAna"J:;,ss BOX 2164, Boston P. O. 
SCIENTIFIC AMERICAN S UPPLE-
�:�ircA�n�u�:�i�::ikei':'g�e�a�f a\hMsC

����g; 
10 cents, Also to be had of newsdealers In all parts of 
the country. 

A Child.'s Square Toy Piano for Only $l. 

OF T H E  S EASO N .  
f'he prettiest toy that has e1Jer been made. I t  i s  a perfect represen

tation of a fine Square Piano. Plays l ike any Piano, producing 
verv swec t music. The " Child's Square " is handsomely designed, 
wit"h tasty music scroll. imitation ros�wood ca8e , aD� mlll�y pretty 
Il ltle tuue s lll1d airs can be pJa�'ed on l t ,  the tone of It bel�g very 
sweet and plea!lil1g. It will give any little child a good Idea of 

, fin gering the Piano , and amuse her the whole wint�r lon g. It Is j a most desirable pre!Hmt, and we pave put the prICe at a figure 
t hat wi 1 l  ensure a flale i n  f'very hou�f'l101ci. Price only 81 ; h,,,ln�, 25 <,n" ,,"·a. TH E M<l8S<l(JHV�ETn''l'1iI O RG " N  (JO .. 43 Wnol>llllttQQ S� .. ee., ... -"'uu, Hall •• , JiQl� Marw/actu1't1'S, 

lltirUniversal·Wood 'V.orkprs. Planing, Matching, 
Moulding', Balid and Scroll� Hawing l\'laehinps, pte. 

B E N T E L ,  M A R C E D A N T  8< C O . , 
HAMIL TON, O HIO, U. S. A.  

WA NTE D ,  BY THE SOUTHWARK. FOUNDRY AN D MACHINE CO., Philadelphia, a num-
ber of first-clasa��ters _��n�e�ng�i_ne_w�o�r�k�. _____ _ 1 ro Envelopes and Note Heads, 7� o f  each, $2 Ij with address and business printed, .only $2. V c� CAHTER'S J OB OFFICE," Plainfield, Ind. 

RUBBER STAMPS Complete ontflts for Manufactur
, Ing. S. A. BROWN, Buffalo, N. Y. 

!:£���e i�nl���e�:;t 
t���h���rJe�,

e
n���I:I:�\lgiV-

ferent forms, that may or may not be periodical ; dyspeptic troubles which cannot be relieved by dyspeptic 
remedies i headaches that are often treated as cerebral 
diseases i confusions of mind ; staggering gaits ; loss of 
power in portions of the body ; Impairment of men�al 
faculties ; inability to do w.ork of any kInd ; not SlC� 
enough to go to bed, but too Ul and habitually too tired 
to . perform anything that requires the least exertion; 
shortness of breath ; rapid, weak, Irregnlarpulse ; sleep. 
less ni�hts. etc. The infection appears to be far more 
widely spread than is commonly supposed ; and all who 
n�ri��i�'tW'a�S ;'�fll��:Jt�l.� �'i,e'li';:f

o
l'lct���� WS;: 

PLEMENT 102. Price 10 cents. � __ � � +.. THE BEST T HING YET. THE 
� �� Fitchburg Acoustic Telephone Co.'s New Me'r- tallic Telephone .  Send f.or new circular. 

FITCHBUUG AC'QnS1'IC TJ':Ll;PHONE Co., 
Box 198, Old City, Fitchburg, Mass. 

INDIA-RUBBER AND GUTTA PEROHA HOW TO MAKE A TELESCOPE. -BY Industries.-By Thomas Bolns. F.C.S. .An exhaustlye George M. Hopkins. Directions, aceompanled by a com- paper on the sourees and manufacture of both IndIaplete set of working drawings, whereby any person JI?ay rubber and gutta percha. I. 'rhe Sources of Indta-rubeasily construct for himself at small cost, an effectlve ber. Early M�nufactur� of R",�ber. Rubber-bearing telescope, capable of giving its possessor a great deal of Trees. CollectIOn and Comp�sltlOn ,?f Rubber Juice. enjoyment and knowledge of astronomy. lllu�trat�d Characterlsties of RUb!J�r. (;ontractlOn by �eat and with 1 figures of details, drawn to a scale. Contamed m Oxidation of Rubber. hest Solvents for the Gum
l
• II. SCIENTIFIC AMERI(,A� SepPLEMli:NT, 1'\0. 2a2. Price Purification of Raw Rubber. How Rubber 1.'oy Bal OODS 10 cents. To be had· af this office and from all news- are made. Rubber <;ements and Rubber G.loves, III. dealers. Vuleanization of Indla-rubber, The VulcanIZing Heat

ers. Mixers �or Rubber. Effects of .Sulphur and other 
Chemicals upon Rubber. Cold Curlllg Process. Sub
stances which Dissolve and Injure Rubber. IV. Special 
Applications of Vulcanized Indla:rubber. Manufaet,ure 
of Rubber Thread. Rubber i'ublllg. Rubber Packing. 
Rubber Beits. Rubber Toys .. Rubber Sponges. Rnbber 
Stamps and Printing. Rubber Cements. Plates. Rub
ber Waterproof GoodS. Kammullcon. Hose Pipe Mak. 
Ing. Exportation of Vulcanlte EmerY Wheels. The 
great Steam Rubber Press. V. Ebomte or Vulcanlte. 
Dental Rubber. Vulcanized 011. S'!bstitutes for Rub· 
ber. (;elluloid. VI. Gutta Percha, ltS , sources, proper
ties mode of manufacture, and appllcat"�llls. ThIS paper 
eontalns valuable informati,!n concermng the nlltnre, 
properties, and mode of workIng rubber, and is believ8Q 
to be the fullest and most valuable J;laper on the subject 
ever issued. With four illustratIOns. Contained in 
SCIENTIFIC AME.H1CA� SUPPLEMENT, Nos. �49, 2:51, 
and 252. Price 10 cents each. To be had at this office 

__________ --'-__ �� __ .� ____ � and from all newsdealers. 

B Eit.�. �!:JT':R,(U':i:n�!, £.� C A T  E S 
I CE AND ICE HOUSES-HOW TO MAKE 
t�gJ's

o
fo�

s
Ju�rar::tc�:�g�::,�lfI'i1il��ra��a Ji��. d1!�g: tained in SCIENTIFIC AMEHICAN SUPPLEMENT, No. �:i. Price 10 cents. To be had at this office and of all newsd.ealers. 

R A P I D 
A D D I T I O N ! 
WONDEI!FO'L INVEN�ION I Art of A d(li nll Figures from left to right ; or from 

��1g�ea:i\\,:g,i;\'!t i ��':.� rg 
��rce�d�

re
�:n�� �;:!ft

t
�: 

P. 0, Order or In Postage 
Stamps, 

W. F. MERRIMAN, Batavia, N. Y. 
�ERIAI. C<lNVA 8SERS will receive a Circular of 
���:s�i�ihe ����Sw�t'�'§<jf.lt�'R�P'fi���Y�i���-.J'l. 

Ju st issu ed. TRAUTWiNE'S CIVIL E�GINEER'S 
fro'::'<:'�l:ir;.�1 fe�i�:fS. I������'i,�h ')'}t�u��r���l�:� 
and Corrected. 16mo, 678 pages. Tuck, gilt edge. Prlee $5. Mailed on receipt of priee. E. Claxton & Co .. Phlla.. 

ICE·HOUBE AND COLD ROOM,�B'y R. 

---------------

FIFTY SIRUP RECIPES FOR HOUSE� 
hold purposes, Mineral Waters, etc., to wit : Simple 
�!:Ri�

2
b�';.�

on
Si��,

p
'(2�>g�::J �1�8: Xr:i!!: ��g: Orange Sirup, (2) Pineapple Sirup, Nectar Sirup, Shernet 

Sirup, Grape Sirup, Banana Sirup, (2) Coff�e Sirup" Wild 
Cherry Sirup, Wintergreen Sirup, (2) Sarsaparlila "Irup, 
Maple Sirup, (2) Chocolate Sirup Coffee Cream Simp, 
Ambrosia Slrup, Hock and Claret Sirup, Solferino Sirup, 
Capsicum Sirup, Cherry Sirup. Strawberry Sirnp, (2) 
Raspberry Sirup, Peach Sirup Blackberry Sirup, Orgeat 
Sirup, Catawba Siru?; l\lilk Punch SiruP

S 
chamiagne 

�i��g' ����:J;.t Cg?.!i,.;� ;�bof.�ce�I:'Jp, �ride.:'6'i\� Simp; Orange Flower Simp, CInnamon Syrup. How 
to 

C'gj�����g� F{ti';hS"ick Room, by Geo. Leis. With reCipes for the prodUction of preparations tbat sence as pleasing perfumes, deodorizers, and cosmetic lotIOns. 8UPPLEME"r 77. Price 10 cents. 

ALA N D' S  Silrnt Injector, d Blower & Exhauster. • 
, Apply to 

, /."..,...;,. '_ I. Ii'!;II��'(}:ePJa Co. N. Y. 

GREENFIELD. MASs. .. LIGHTNING " (trade mark), 
"II: �:fgt�y����-��v���e:a�h\���J .... · ··',':W, and Tools. Bolt Cutters for hand ,., !I) g�hfb�';i[:d it����';'lf1;et,;;· p;;;� 

I in various assortments. Taps, 
dies, and reamers for use in t�e bit· br!W.e. The Green 
Rimer Tire UpseUer, Green Rlver Drlllmg Machines. 
Green River Tire Benders, Horse Shoers' Vises, Tire 
Wheels, Tire Bolt Wrenehes, Nut Wrenehes, CounterSinks, etc" etc, Send too' i�U8tr_at_ed_Pri_ce �lis�t

�
. __ � 
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The Complete Apparatus 
with SINGLE LENS. $12.00 
.. DOUBLE ACHRO-

MATIC, ' $15.00 
ADDRESS 

A. HERZOG, 
r lOS C l i ff  Street, N. Y. 

1 I1A7I-_, I " Send for Book and Clr-, . cmlar, 10 cents. 

SPARE TH.: CROTON AND SAVE THE UO!>T. 
Driven or Tube Wells 
furnished t o  large consumers o f  Croton and Hidgewoml 
Water. WM, D, ANDREWS& BRO .. 235 Broad",uy , N , Y  . . 
who control the patent forGreen'sAmerican Drlven WeI L 

PLAYS ! P ).AYS ! l' I ,A V l" ! PLA Y !'! ' For Reading Clubs, for Amateur Theatricals, Tew
perance Plays Drawing Room Plays, Fairy Plays. Ethi. 
oplan Pia s. Guide Books, lSr,eakers. pantomlmesil Tab� 
��� 9, ����MJ�rnpfe��::ii�!?

r
��J'���s w:! 

Works, Beards, and M.o�staches at reauced 
prices. Cos ames, Scenery, Charades. New catalogues 
sent free containing full description and prices. 
SAMUEL FRENCH &. SON, 38 E, 1 4th Street, New York, 

C"'-VE<l 'I'S, COPYR I GHTS, L A B E L  
BEGI S'I'RA'rI O N ,  E I ' C .  

Messrs. Munn & Co" in connection with the publica
tion of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and tf, act aE Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 
YEAlIS' EXPERIENCE, and now have unequaled jacilities 
for the Preparation of Patent Drawings, SpeCifications, 
and the Prosecution of Applications for Patents in the 
United States. Canada , and Foreign Countries, Messrs. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels, Copyrights for Books, Labels, 
Reissues, .Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on wry moderate 
termo. 

We send, free of charge, on application, a pamphlet 
containing further information about Patents, and how 
to procure them; directions concerning Labels, Copy. 
rights. Designs, Patents, .Appeals, Reissues, Infringe
ments, .Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

Foreitln PutPfl tS.-We also tend ,free oj charge, a 
Synopsis 0/ Foreigl' Palent Laws, showing the cost and 
method of securing patents in all the principal coun· 
tries of thc world. American inventors should bear in 
mind that, as a general rule, any invention that is valn
able te the patentee, in this country is worth equally as 
mnch in England and some other foreign countries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-will secure to an inventor the ex .. 
clusive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that patents can be ob
tained abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana
dum. $50. 

Copies of Parents.-Persons desiring any patent 
issued from 1836 to November 20, 1866, can be supplied 
with official copies at reas"nable cost, the price de
pending upon the extent of drawings and length of 
specifications. 

.Any patent issued since November 20, 1866, at which 
time the Patent Office commenced printing the draw
ings and specifications, may be had by remitting to 
this office $l. 

A copy of the claims of IIny patent issued since 1836 
wili be furnished for $1, 

When ordering copies, please to remit for the same 
as above. and state name of patentee, title of inven· 
tion , and date of patent. 

A pamphlet. containing full directions for obtaining 
United States patents, sent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pet. 
entee and mechanic, and is a useful handbook of refer· 
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO., . 

Publishers Sl'lENTIFlC .AMERICAN, 
3 1  Park Row, New York. 

BRANCH OFFICE- Corner of 1" and 7th Streets, 

Washington, n. O. G Hatfield. IVlth dlrectlonf' for COUJtruot\on . Four M A <J H IN I!iiTS' TOOI,!ii W .'\ NT ED. engravings, COI)talnad lI1 ScIENTIFIO AJ\lERlC�N 8UP. Best modern tools, new or seeond·haud. Woods' Auto- l'LEll!lllN,!'. 59. I'rlc,, �O cents. To be had at thlS office mlltie Bo:t Cutter, with centers, or others of equal merit ; :a=n=d�o:.:f�a:::l.:.l =1).:.ew=sd.:.e.:.a:...
l
�
e
�
rs
�
. ______

___
___ 

_ TH E P E R F E CTE D STYLOC R A F I C .  
Shaping Machine or lJomponnd Planer, say 15 Inch I � � Pulley Lathe to swing 4 or 6 ft,; Traverse Drill for Steam I "'�ANTED Engine Cylinders, up to � In. by 3 ft . . Bay ; Radlttl Drill. �" "" • sa,. 3 to 4 ft, overreach ; Engine Lathes, say � to 10 ft. .A thor0'1hly oo�etent and eX�rienced man to take be&'E8� ,;:���ot'�t1§'l'bo.�YlM'ifu��gC gt.:-1lg��on. ��'l�ri'er� !���. rl�:rfe

l
,
o
lt\ 'co,,�"c:i ��I��w

e��� 

The moot convenient and economleal outJlt for writing. Pen , PenCil, and Inkstand in one. Can be ordered by mail, and excha.nged or returned if not Buited. For full description of various styles, send two cent stamp for Illustrated circular. 
R E A D E R S ' A N D  W R I T E R S '  E C O N O M Y  CO. , �li-33 Franklin Street, Boston; 4 Bond Street, New York ; 38 Madison Street, Chicago. 
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WITHERBY, RUGG & RICHARDSON. Manufacturers 
of Patent Wood Working Machinery of every descrlp. 
tion. Facllities unsurpassed. Shop formerly occupied 
by R. Ball & Co., Worcester, Mass. Send for Catalogue. - --------_ . . . _----$72 A WEEK. $12 a day a! home easily made. Costly 

outfit tree. Address TRUE & Co., Augusta, Me. 

Johnson's Patent Universal Lathe Chnck. 
I) 
e 

Lambertville Iron Works, Lambertville, N • .  T. 

MAHOGANY, 
Rosewood. Satinwood French and American Walnut 
Ash, Hed and Spanish bedar .... Cherry, Oak, Poplar Maple' 
Bolly, etc., in Logs, Planks, .Hoards, and Veneers. t 

se���'i,::'J'nufacturers perfectly smooth and thoroughly 

C U T  T H I N  L U M B E R .  
Send for catalogue and price JIst. 

GEO. W. READ & CO., 
186 t o  200 Lewis St., foot 5th &, 6th Sts., New York. 

FC>:El. 
HEAVY PUNCHES, SHEARS, 

Boiler Shop Rolls, 

Rad ia l  D r i l ls, Etc.,  
SEN D  T O  

H llLES &, JONES, W.ILMINGTON, DEL. 

TOOPE'S P A T. FELT A N D  A SBESTOS 
Non-Conducting, Removable Coveri n g, as manufactured by To ope's Asbestos Covering Co., 

Limited, London, England. Awarded a Medal of Excel
lence at the late American Institute Fair. For Steam 
Boilers and Pipes, Steam Pans and Coppers, Hot and 
Cold Water Pipes, Refrigerators. Meat Cars, etc. �am .. 
pIes free. A fa"",_ first-eJass a¥�nts wanted. Address 
CllS. TOOPE, Sole Manufactnrmg Agent in U. S. Office 
!Lnd Works, 353 East 78th Street, New York City. 

SWEEPSTAKES, WIT H THE ELLIS 
Patent Journal Box. The best Planer and Matcher ever 
=? lti�r��

n
!4 �nl.

n
wr:lg,

e
6 
6 i�: tt:lg:" ';�\��i �m \��:: $350. �eading, Arbor, and Head, extra, $20. Sash, Door, 

and Blind Machinery a specialty. Send for descriptive 
catalogue to Rowley & Hermance, Williamsport, Pa. 

P u l ley B l ocks. 
f -a.s �-5 i i8 Iron Sheaves. Phos-6 � �tl! i�-' !=I ',,'i! i.<:l e -'d phor Bronze Self-fill- !=I CI;> !  Ii � � Lubricating Bush ... d ; " �  I U ings. PENF IELD  Z Z � B LOCK  WORKS. Inside Iron Wrought Patent Iron Sheave Lock Box 99, Look .. Strapped Block. Iron Block. Steel Roller BUl!Ih�d. port, N. Y. 

5 0 1�tsr;tl��(fu���,efo2.Ifl;��� �A��(�O�� ��U!'f';;r��'i: 
TOOPE'� PATENT FURNACE GRATE BA it.  
Best and clleapGst in the world. CHS. TOOPE, �lanu
facturiug Agent, 353 East 7Rth Street, New York. 

',itutifi , !mtritau. 
1880 MODEL WORKINC 1880 

TOY E NCi N E S  A N D  FIC U R ES. 
We send Engine, Figures, Pulleys. Belt, etc •. all 

com as per cut, ana In working order, by mail 
for Our complete CataJogue, 192 �ages, 700 
l� lliu�lra��s,l� ma���?gue o. 15, for 

PECK & SNY DER. l� and 1.�6 Nassau St., New York. 

T H E  AME RI CAN E LE C T R IC COMPANY. P R O P R I E T O R S 8< M A N U FA C T U R E R S  O F  T H E  T H O M S O N - H O U S TO N  S Y S T E M  o r  E L E C T R I C  L I G H T I N G .  O F T H E  ARC T Y P E  N ° S  2 5 &. 2 7 L A K E  S T .  N E W B R I TA I N C O N N . 

DUC'S ELEVATOR BUCKET, 
For use in  Grain Elevators, Flout· Mills, Su gar Refineries, and 
MiUs of .every kind. They are made nf Charcoal Stamping Iron, extra 
strong and durable. Have no corners to catch. 300,000 in use. . 

T HOS. F. ROWLAND, Sole Manufacturel', Brooklyn, N. Y; 
C H A L L E N C E " R O C K  B R E A K E R .  

Patented November 18, 1S7'9. 
For Mnc')-flaln R ond.making, BalhJ,stingof Railroads, Crushing Ol'es, use of I.'on F u rnaces, 
etc. R�ldlY supersedmg our older styles of Blalre Crusher on account of its superior strength e1fici-
W.gi 't�asr�.fJ�{�f st;='lJ'I��g�:{��

t 
A�!l-rc':in·I':;�ttt����

g Corporations, Cities, and Towns. 

• . 
ROOTS' NEW IRON BLOWER. 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 
FEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F, M. ROOTS, Manuf'rs, 
CONNERSVILL E ,  IND. 

S S TOWNSEND G Agt. 1 6 Cortlandt St,  } • • , en. ' 8  Dey Street, NEW WM. COOKE, Seiling Agl, 6 Cortlandt Street, YORK. 
lAS. BEGGS " CO., Selling Agts. , 8 Dey Street. 

�SEND FOR PRICED CAtALOGUE. 
LIID [" D'Dil'Ii'JIiIf' T I L!: AND C L AY R£TORT� AL� SH�ES 
If , I f  lit U)U\j"�rr\, -:7 BO RGNER 8. 0 BRit , I '-':--

2 3  "-, S T ,  A B O V E  R A C E ,  P H I LA D E L P H I A  BI,AllE CRUi'iHER CO., Sole Mak.ers; New Haven, Conn. 

. M A C H I N I S T S' T O O L S .  N EW Y O R K B E L  T I N C  A N D  P A C K I N C  C O M P ' Y .  NEW AND IMPROVED PATTERNS. 
Tile Oldest aud Largest Manufueturers of the Original Send for new Illustrated catalogue. 

S C> L ::J: D 'V U L O A  N" :J: -r E Lathes ,  Planers , Drill s ,  &0. 
E M E R Y W H E E L S N E W  HAVEN IUAN l: FAC·.'UIU N G  CO •• 

�ew l I avell, Conn • • 
sta';��rd'\r�t�i�(:.s, Jl�bR�rNb��glAt;'j�il�' Our name Is stamped in full upon all 01l� 50 ���:;g��'lo��r�W�io':"

n�rti.�'�li���':;'Vi\1'e� Jo���e), 
Address NEW YOIUi. BELTING A N D  PACKING C O  ..  :SHEl> A ltD'S UE) ,EBltA 'l'El> JOHN H. CHEEVER, '1'l'eas. . 

N EW YORK. * ij O  Screw C u l l i u !! Foo t  L a l h r .  
r tl �  WALLA CE D IAM O N D  CARB O N S fo�ELECTR I C  LI G HTS  Foot and Power Lathes, Drl11 Presses, 

�<ft�1����r;�.
a
6h���s�i}��d�:;:!

s
T�f;:t 

MAN'F'O.JO R TH E ELECTRICAL SU PPLY CO , 1 09 LI B E RTY STREET, N EW YOR K .  Drills. Dogs. Calipers, etc. �end for 
catalogue of outfits for amateurs Ot' artisans. 

MUNSON BHOTHERS . ,,)('l��NUf"ACTUI�CR�. 0 
- )..\.SiOIlES.MILL M�"""" \,. �,<-"" .�--, Cltll\l <Q� AND MILL FURNIStIiNGS. �-9,. UTICA N.Y. U . S .  A .  ' 

These Grinders conSist of a series of disks with bevel
ed edges locked together on a sbaft. They revolve to· 
w:ards each other at different rates of speed. They com 
bIna strength and durability. No friction i hence no 

, ft';,��s. 
T
���s 

wi
Uf;!�g,.alk�I,��ro��. G§���i�

ls
s� �I::f{.� 

Brick Clay. Cork, Rubber, Bone, Oil Cake, �lax Seed, 
Cotton Seed, and any number of articles in use by 
manu.facturerS! and farmers. These Grinders are dis-
posed of on reasonable terms. Send for Illustrated 

SU RFACE FILE HOLDERS. H. I,. S l I E I ' A R J) & CO .. 
--.::� .... _�;t331, 333, 335: & 33b\��r�,r;��

t
o��f:�t, 

By their use a crooked file may be utilized as well as a 
straight one, and both are made to do hetter execution ln Wheeler's Patent Wood FI' l ler filing broad surfaces than has hitherto been possible. 

No. 4 holds files 12 to 14 in. long. Price 75c. each. 
No. 3 " .. 14 to 16 In. .. Price $1.00 each. , fills the pores of wood perfectly, so that a smooth finish 

biftie 
s:&1'bNot�'hNa3&��6�lirro:!::1:.c:lt���d only kl��t�::��;�'�m,��� coat of varnish. �end for circular. 

P O NY P LAN E R  
Will plane 6 Inches thick, and 
as thin as � inch, and in quan
tity from tl,OOO to 18,000 feet In 
ten hours. We build four sizes, 
16, 20, 24, and 30 inch, either with 
one or t.wo roller feed j also, 
Eureka l.l a n d  S aw  Upright 
Shaping and Variety Moulding 
Machines. 

Forl���ifs, .tddteft 
Bullalo, N. Y. 

T H E  B I G G E ST T H I N G  ��i' .r���
str

fr�
e
� 

Address E. NASON & CO., 111 Nassau St., New York. 

ORGA N S 930 to $1,000), � to 3� Stops. 
Pianos S1 2a up . .paper free. A ddre�s 

."""'������D�a�n�iel F. Beatty, Washington, N. J. 

T E L  E P H 0 N E �y�:\/ �il,�: 
Circulars free. HOLCOMB & Co., Mallet Creek, Ohio. 

AND MATCHING MACHINE. § P 
e \l1 l'd  � o � �!o  gg.�  ao� 
", 0 '" 
.r � �  l>\· 8 � . 

Special Machines for Car Work, and the latest Improved 
Wood Workiug Machinery of all kinds • 

• T O II: N  H.WHITLEY & CO. 
European Representatives of American Houses, with 
ll'irst-class Agents in the principal industrial and agricul .. 
tural centers and cities in Europe. London, 7 Poultry, E. C. Paris. 8 Place Vendome. Terms on application. J . R. W. & Co. purchase Paris goods on commission at 
Shippers' discounts. 

BRIDG ORT "'��gPee���I��m?N��''york. 

:l?E��::I:N S '  
High Pr6SS11re En�ille and BOiler, Etc. 

On returning to England, I have arranged with Mr. 
fe��tt�i�te�!�t�r�l�il�

f
pIt:�it��r��l�r��

n
C��I�:�

r
:: 

IJitnited. of London. in this country. An communi .. 
cations addressed to him on this suhject will receive 
attention. GEO. DEANE. 8ecretary_ THE PKRKINS' E.NGINE Co., LDIITED. 

BARN"'" PATENT FOOT POWER lIIACHINETlY. 
Complete outfits for actual Workshop business. Lathes, 
Saws. Formers. M ortisers, Tenoners, etc. Machines on 
�.fUI��t�!lit% �"a�tjOjJ��"Lf.:t�er and send for De-

W'F. & JOHN BARNES, Rockford, Ill. -------- - �-�. --- . .  -------
HUB MACHINFRY.-HUB TURNING, HUB MORTIS
ing, and Hub Boring Machines. Send for price Ust and 
cltculars. DAVID JENKINS, Sheboygan, Wis. 

P d' T 1 Catalogue with terms. NEWELL & CHAPIN, foot of on S 0 0  S West 19th Street, New York. 

Enlline Lath es. P l a n ers. Drill s, &c. ' 

I
Dead StrOKe Power H�mmers Th G . PI M h ' A 50 t�pfe��t��g.A�1v�hill�3.��g�h�f3�&� DAVID W. POND ,  Worcester, Mass. 8Te superlor to all others for forging and die e '��!��ery �r!lver��e!�r'!tu?ency BI G  PAy to sell our Rnbber prlnting 8tamps . Sam-work. Over 500 now In use. Manufacturedby 121 Chambers and lOS Reade Streets. New York. pies free. Taylor Bros. & Co., Cleveland, O. 

� P H I L I P  S .  J U STICE, $5 to $20 per day at home. Samples worth $5 free. I FOR S�LE-LARGE MACHINE SHOP, WITH 
U North "th Street Philadelphia Pa Address STINSON & Co. , Portland, Me. Machmery, Tool�, Engine. etc .. ready for rwnn;ng. 

M h' f El ct 1 t· EI ct t ·  El ct i . ;J " • I Inquire of A. lIIuNNETT & CO., Bucyrus, Ohio . 
Lig:t �fc�s l�r

add�io�t� te�¥Fmonl'als'1'n lJ::�{;ataYog�� 

WESTON DYNAMO ·ELECTR I C  MACH INE CO  
of Jan I ,  we  beg t o  refer to the following houses : SE N D  F O R  T H E  An engme that works without 
.vIERID '<NBRITA"NIA CO,; RuSSELL &ERWIN M'F'G CO.� BEST BAND SAW BLADE Boller. Always ready to be started 
R""m & BARTON ; HALL, EmoN & Co. ;  HICHARDSO",  andsex#�V;��: �c��,��llnpr, er. 
������'R�G?:�� C�i��E�Y �t���?'1s�igGkRii���:: CONVENIEIi t:E 
EDWARD MILLER Co.; MITCHELL, VA""" & Co . ;  NOR- In the market to LoNDON, BERRY & ORTON, Phila., Pa. Burns common Gas and Air. No 
WALK LOCK Co . ;  HAYDE", GI<;RI': & Co . :  DOMESTIC $66 " week in your own toWD. Terms and-$50utfit �t;

a
�a�i'e�
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':,:t�

e
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.b�,&�f:i�A
C�:��\��Fb�� " :�Hii�s�-t�E:�Jf�· �Il�� free. Address H. HALLETT & Co •• Portland, Me. Almost no attendance. 
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p1�i�i��'t� • .?h'';
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{�ofgkh�!rKd'i�NT��::ti 

-- --- �- - 'l'HE N E W  OT'I'O S I U� :-' 'l' G A S  EXGI NE. 
AWARDS, and the CI" "'[, 10NNIAI, GOLD M ImAL of Ameri- Bookwalter Enrrine, Useful for all work of small stationary steam l'nginp. 
"an Institute, and Paris, 1878. p .. ices, 91;')0 to $;,)00. 1; Built In sizes ..,f I: 4 and ,. H I '  by "'CH T E I CHER 

Compact, Substantial. Econom- SCUU .mn &; CO:, 3045 Cbestnut ' Street: Phlla., Pa: 
'C O N D IT, H AN S O N  & VAN WI N K L E  SoleAgeT<ts NEW.ARK,NJ: 

M"lGCH ANIC WANTED. A skilled mechanic, capable of constructing and operat .. 
ing a. works for the manufacture of wrought iron pipe 
"nd tubing. Address. 

DUN�OYLE, Lock Box 1459. Pittsburg, Pa. 

�":lee�
n
�o

e
a;�Jk 

m
':�I�

g
:�� ��; !.:.�. ��g & Co., 111 Uberty St . .  N. Y.,�gent�. 

full power claimed. Engine and B E E  .... H E R  Hoiler complete. including Gov- The attention of Architects. Engineers, and Builders " & P E e K .  
ernor, Pump, etc., at the low is called to the "TPat IlACline In price" of wrought I Suecessors of MILO PECK .... Manufacturers of 
�rice of "'TIUTC T U R A T, TnON. PECK'S PATENT .,RO I> PRE"I", 
4uHO±tSE POWER . . . . . . . $240 00 [t is helieved that were owners fullv aware of the small 11 Regular sizes. Hammers 6� :: :: . . . . . . . .  �8 &l ,  difference in cost which now exists between Iron and I from 50 to 2,500 lb. Drop 
prPnt on cars at Sprtniitield, O. II th���b:�:v1��;::U;tfnc�!�� �����in�O�l\

d
ri�i ��Or�te�= and Marhine Forgings, 

JAMES LlIlFFEL & CO.. rwption to lntsi'lless in consequence of fire. Book of de. Drop Dies. 

or 110 Uberty �f.��rwe�o8:�io. ����JM����o:pJN�lr��? to Architects, Engineers, N !!
d
l�::,v��,:n���1 ��n rl', 

© 1880 SCIENTIFIC AMERICAN, INC
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I nside J'a ... e, each .i n.el't'on - - - ' 5 cent� " line. �\N"'jj� . 
THE TANITE 00 New York Ice Machme Company, 

Back Palre, e .. ch 1!1�el'l1on - - - '\1 1 .0 0 a h u e .  � ",1.f\.I� q/J . , 21 Conrtland St New York Rooms 5( 55  (About eIght words to a hne.) �� " ,. '  �,,� M P ., " . E I 7ravings may head advertisements at the same rate � : ' 1 ' " " . !{,� Stroudsburg, onroe County, a. 
per l'ne, by mea8U'f'ernent, as the tetter press Adver- . . LOW PRESSURE .BINARY ABSORPTION SYSTEM. tise.-"ents must be r:ec.",ed at publtcation o.tJ:"e as ea1'ly "-� Orders may be directed to us at any of the following addresses. at each of 
as Thursday morning to appear in next issue. 

� T.� which we carry a stock: 

SOL ID E'MERY WHEELS .  ���a���fu�n1J'1Ui!.'l.e:St. 
San Franei8co, 2 and 4 Califonda St. 

We have 290 Solid Emery 'Vheels, varying in diameter 
from 6 to 16 inches. which we will sell at one-half the 
-usual price. We are using them in our own factory. and 
11nd them the best wheels that we have ever tried, and 
we so warrant them to ali purchasers. They have Bab, 
bitt metal centers, so as to be easily fitted to any size 
shaft. We shall have no more to sell. Those who order 
11rst can probably get what they want. At any rate, we 
will answer and give the exact price. 

MIL LERS FA L l,S CO., 
'4 Chambers St.,  New York. 

ECON()MY CLU R FURN I S H ES 
Periodicals and Books at club rates. Send for Catalogue. 
Tribune Building, New York. C. C. WHI'l'NEY. 

C OV E R I N C  

U PR 'I GHT 0 R I LtS �I���(:: 
I H. 8 1 C  K FO R D Ci/? c;"nno//(!), 

T H E  N E W S PAP E R  
A B L E ,  

N E WSY, 
c oon and 

C H E A P. 
WEEKLY COURIER-JOURNAL. 

The publishers of the COURIER·JOURNAl. (Hon . Henry Watterson. editor) claim that as a reliable and valuable 
newspaper it has no Buperior in this country or in the 
world. It is able. bright. and newsy, contains the 
strongest editorials, the most complete summary of the news of the world, the best correspondence, full turf 
and stock reports, market reports, fashion reports, ser
mons, splendid original stories and novelettes, poetry, 
department for children. answers to correspondents, 
���·f:�iii��.;r.?,

r:n�'i�v..\��ti!�o ni�!'in�n �lb�:l:,�;s� 
the farmer, the mechanic, and the laborer. 

Rare inducement. in the way of cash commissions 
and valuable premiums are offered agents, postmasters, 
and club-raisers who send subscriptions to tb.e W.Jj;EKLY 
COUll IER-JOUH,XAL. 

!"t. Louis, 209 North Third St. 
St. Louis, 811 to 819 North Second St. 
Cinci n n  .. tl .  212 West Second St. 

&!��'!��lA'IB�:;J-� ��rth Sixth Street. 
POl·tIand, OrelrOD, 43 Front St. . 

I'n'!t��S:���ii�7 ����;I=fand and 
Delaware Sts. 

Lo��y�ornEf'i�<lu�,
Sj: a"dl'tlws St., 

Liverpool, EUII"., 42 The Temple, Dale St. 
New O dean .. , 26 Union St. Sydnel1, N. S. W., ll Pitt St. 

CA M E R O N  ST EAM P U M P, 
DESIGNED FOR USE IN " 

G- O z.. D ,  S Z z.. "'V E :E'I.. � C O A. z.. , A. N' D  Z :E'l.. O N'  
l.\I.[ ::r N" El S , 

ALSO FOR GENERAL M ANUFACTURING AND 
F ::r Fl. El P U l.\I.[ P S • 

Pumps furnished with Movable Lininlrs in Iron, Comp,9"ition, or Phosphor.Bronze. 

Address T H E  A .  S .  C A M E R O N  S T E A M  P U M P  W O R K S ,  
FOOT EAST �3d STREET, NEW YORK CITY. 

THE NEW PULSOMETER 
Will slive over Fitly per cent. In F u el ",ltb greater d uty tban 

any oth� Stearn Pump in th e m arket i. also. Du.re Simple, 
Durabl e, a·n d  Compact. Specially aaapted to Mlnlug, 

Railroads, Stp-am boat .. , Paper Dl ll l s, Chemical 
,. a u d  Gas Works, Tanneries , Breweries, 

SU 2 a r  R efiueries, and otbe r lU"auufacl ll r  .. s. 
For Dra iniur.r quarries, Cellar .. , Pla lltHtiou ... and 

various otber purposes. For Contractors' use It bas • NO EqUAL . 
Send for book giving full description, reduced prices. and many letters of 

commendation from leadlng lIllW.ufacturers and others thronghout the conntry who 
are using them. 

PULSOMETER STEAM PUMP CO., 
P. O .  Box N o .  1033. 

H A RTFO R D  
STEAM B O I L E R  

Inspeotion & Insuranoe 
C O M P A N Y .  

W .  B .  FRANKLIN,V.  P res' t .  J .  DI. ALLEN, Pres' t ,  

J. B .  P I E RCE ,  See 'y .  

Office, No .  83 J ohn St. ,  New York City. 
PREVENT S L I P P I N G .  The 
handsomest, as well as the safest 
Carriage Step made. Forgedfrom best 

and formed with a sunken panel, 
is secured a plating of richly 

moulded rubber. Durability war
ranted. Send for illustrated circular. 
3ubber Step X'f'g Co., BOstOD, Xall. 

\\1 M .  A. IIA.Rll liO. 
PROV IDENCE, R. I. (PA RK STREET), Six minutes walk West from station . 

Original and Only bnildel' of tile 
HA IUUS-()OULI:SS ENt:HNE 

Witll H arris' I'at.ented Improvements, 
ii'om 10 to 1 , 000 H. P. Subsoribers can secure any one of the leading peri-

���:�le
o
�::�i��'fgr 

h:n
v'!."r�n:,'in�R°'!<mci'�n�oo'¥'in��W W ANTED-A POSITION IN THE OFFICE 

Our list of premiums to all subscribers who send us Two I of some reliab le man�facturing concern, by a well edu .. 
Dollars will be found to be worthy of especial attention. cated. practical macbmist. the owner of valuable real Pictet Artific ial Ice Co. ,  Limited ,  

t!!\pecilnell copies u ll d  full descriptive circnJal" estate .. . Can furnIsh first-class references a s  to character 
seu t  ft'ee on applicatioll.  aIid ,:,blllt:(. Address JAME8 LONG, care Carner No. 34, 

tSubscription terln�, post�1te ft'ee, are-for Clncmnatl, O. 
D a i l y. $ hl;  Sunday, $ � ;  Weekly, witb pl'e- --------------------
mi u JO. $� ; wi thout preminm ,  $ 1 .50. 

A
C10LUQBIA. BIC" CLE . 

8i� l:fon��s
s
�:�\nCe j���itl::t;� ::���;�e�=p�"o(} �:::n��Z��; �r�Gt��I;gaAt���i�?e�:n� ��';. ����!�s�

o
�;i��;�:uW:'IN�n'illt�; lJ,�1 �� �:a�V::.

be
fr��e�'M��ri�rE��ih!�; Prellident COlll'ier-Journal Co., Louisville, . men, seekers alter health or pleasure, Ky. ' all join in bearing wituess to its merits. 

,;end 3 cent stamp for catalogue with B L 0 W E R price list and full Information. 
• . 'I'll )!, I'OPE iU'I"U VO., 

(FOROED BLAST.) 89 Summer Street. Boston, Mass. 

O T I S '  SAFETY HOI STING 

Machinery. 
OTIS BROS. & CO . •  No. 348 Broadway. New York. 

NEW YORli. BELTING AND PACKING 

I 

� 1 1�0�e ���I}�Jo�� R£�e�����Ir I � Eo< many years have had the best service at the � 
lowest cost. IE 

31 & 38 i'A ltIi.. R O W, NEW ¥ ORK. 

R O C K  D R I L L S ,  � I 
CO M P R E SSO R S ,  ..-!S.-y" I 
F U S E  ��o,,� , , ..J-:--�\;V �o B A T T  E R I E S ,���\��+-�. 
P O W D E R .  '1;'\.� ",. 

M i l l  Stones and Corn M i l l s .  
Ohfn�.::'���k���M�\I�lg��

s
w i?:;a��e��l.l\l����. �:d 

Gearing specially adapted to Flour Mills .  Send for 
catalogue . J. 1.'. NOYE & SOl'iS. Bulfalo, N. Y. -�---l'HE M.A :\ U F A CTURER A N n  RUILDER, 

� A. G E  N T 8  $5 000 00 CAN MAKE � • • 
BY s:��wMANUFACTURERS' CABINET. 
�� :'nr::g�l.!�t'f,��:�pfa

r
s!Wl�

a
�;tf�:;:o�ers. 

By getting, through means of the Cabinet, the best 
agenCies in the world. 

Address J. B. CHAPMAN, 'i2 WEST ST., MA DISON, IND. 

RAIL R OAD DEPOTS IRON BIJIILDINGS WHARF S H E D S  
����� Ii�WKWS (�A�'{o[0m��TIS) 2�tJ�� �63��� WALTER C, BERGIUS & GO - GLAS G OW- S C O TLAND. 

BOILER COVERINGS. 
Plastio Cement and Hair Felt. with or without the 

Patent " A  I R S P A C  E ' , Method. 
ASn Esrl�OS M AT}�RIA LS. 

Made from pure Italian Asbestos. In fiber. mill board. and 
���U����f: al�"�of����t l§t��;t; ��,N�k�()" 

Blt�!'S' L I Q U I D  P A I N T S ,  R O O F I N O ,  Steam P i D e  & Bo i l er  Coveri n�s, Steam P a c k i n g, M i l l  Boari'.;;Dh:o':.t�!,Jan�r!�� p:'�2L;T�ati ngs , &c. 
H. W . ... O H N S  M'F'C CO. 87 MAIDEN LANE. N. Y. 

T E L E  P H 0 N E ��UWci';H'!�los���lies. 
C. E. JONES & BRO., ClNCINNA:fiI ,  O. 

P. o. Box 3083. 142 Gl'eenwicll St., New York. Guaranteed to be the most effiCient and eco1lO'lllliclU of lUI 
existing Ice and Cold Air Machines. 

flFlilLLiiMj 
At Low Pricf'M. Ln rlre AMsorted Stocl, . 

A. & F. B R O W N ,  1)7-61 Lewis St., N ew York. 

STEREOPTICON. - DOUBLE OXY-HY-
drogen dissolving view Lanterns. for public or private 
exhibitions, with accesBor1es, in perfect order. Cost $250. 
Price $110. J. E. S • •  P. O. Box 2032. Philadelphia, Pa. 

The Oldest IANKEE NOTION HOUSE In the World. 
HOWARD BROTHERS & READ, 

Snccessors to HOWARD. SANGER & Co., 
OWNERS OF THE HOWA1W lIIANUFACTlIRING CO., 

MANUFACTURE AND INTRODUCE 

PATENTED NOVELTIES. 
THE ONLY 

al Pocket Scale 
IN THE MARKET. 

MADE OF METAL, 
Heavily Nickel Plated, 
C O M PACT, 

S T R O N O ,  

D U R A B L E .  
Can be  carried In the Vest 

Pocket. 
Each one warranted abso

lutely accurate. 
Weighs up to 8 lbs. 

PRICE 25 CENTS. 
Sample by mail on receipt . of price. 
A liberal discount to the 

trade. 

No. 1-" pOf� ����,,, weighs 
" 2-u P�c

lt��," weighs to 

Howard Mannfaclurlng Co., Box 2295, New York . 

EDITED BY DR. WJ\I. H. W ABL, 
IS 

THE BF.ST AND CHEAPEST MF.CBAKICAL A N D  SCIEN
TIFIC JOURNAL PPBI.ISBED. A PRACTICAl. PUBLICA
CATIOX FOR PRACTICAL MEN. E�TERS JAS U A UY, 1881, 
UPOS ITS 13TH YIi!Alt. PUBI,ISHED M()NTRLY. Address JOHN A .  ROEBLING'S SONR Manufactur- ROO FI N C. 

ers, Trenton, N. J . , or 117 Liberty Street. New York. For steep or fiat roofs. Applied by ordinary workmen Subscription price. $2 per year ; $1 for 6 months. Send 
for ·���iltx'lfl; p!�lUt��. 37 Park Row, New York. 

,I heels and Rope for conveying power long distances . at one-third the cost of tin. Circulars and samples free. Send for circular. Agents Wanted. T. NEW, 32 John Street, New Yorl<. 

lliallbines JUakinlr 

ICE AND · COLD AIR. 
Low Pressure when running. No pre .. _ at rest. Ma
chines guaranteed by C. H. Delamater & Co. 

KNABE 
P I A N O F O :R T E S. 
TONE. Unequaled in 

TOUCH. 
WORKMANSHIP, & 

DURABILITY. 1 112 Fifth Avenue. New York. WAREROOMS : ( 204  & 206 W. Baltimore st . .  Baltimore. 

A DJUSTA RT.E I N C LINE PRE�!"E:O;. 
STILES It PARKER PRESS CO., Middletown. C:ona. 

The Asbestos Packing Co . ,  
JlIIners and �Iannfactur�rs I)f Asbestos, 

:E3 0 S T C> lSr, :DI.I: A. S S . ,  
OFFER FOR SALE : 

P i\.TEN1.'ED ASBES'I'OS ROI' E  PACKING, " I�OOSE " 
" " JOURNAL " 

" 
" 
" 
" 

" " 
" 

WICK " 
llIl I,I, BOA U D, 

SHEA T lI I N H  PA PER, 
FU) o R I l'i G  EEl/i'. 
CLO'I' lI .  

OF THlD 
$ dttdifit �mtritau 

FOR 1 8 S 1 .  
The lIIost Popular Sdentlfic Paper in the World. 

VOLUME XUV. r-i E W  SERIES. 
l�OMMENCES JAN. l st. 

Only $3.20 a Year, Including postalre. Weekly. 
52 Nlunbel's a Year. 

This widely cil'cula led and splendidly illustrated 
paper is published weekly. Every number contains six
teen pages ot useful information, and a large number ot. 
Original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics. Manufactures. 
Chemistry, ElectriCity, Telegraphy, Photography, Archi
tecture. Agriculture, Horticulture, Natural History, etc. 

All Classes of Ren,1ers find in THE SCIENTIFIC 
AMERICAY a popular r,8'UI1M of the best SCientific in
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind. 
this journal affords a constant · supply of instructive 
reading. It ;s promotive of knowledge and progress In 
every community where it circulates. 

Terms of SllllsCl·ipti ol1 .-0ne copy of THE SOIEN
TIF�O AMERICAX will be sent for one year-52 .. Dumbers
postage prepaid. to any subscriber in the United States 
or Canada, on receipt of tbl·ee dollars and t"'entl'" 
emi t .. by the publishers ; six months, $1.60 ; three 
months, *1.00. 

Clubs.-One extra copy of THE-8CIENTlFICAMERI
CAN will be supplied gratiS for every club of five subscribenJ 
at $;1.20 each ; additional copies at same proportionate 
rate. 

One copy of THE SCIEYTIFIC AMERIJAN and one copy 
of THE SCIE"TIFIO AMERICAN SUPPLEMENT will be sent 
for one year. postage prepaid, to any subscriber in tho' 
United States or Canada, on receipt of 8even doUaTs by 
the publishers. 

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

M U N N  &. C O . ,  

37 P a r k  R ow, N ew Ycfrk •. 
To ]<'ol'eign Snbscl'ibers.-Under the facilities of" 

the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to su b8Crib-
ere in Great Britain, India, Australia, and all other 
British colonies ; to France, Austria, Belgium, German). . 
Russia, and all other European States ; Japan, Braz11� 
Mexloo, .and ali States of Central and South Americo,. 

I Terms;'lVhen sent to foreign countries. Canada excepted, $4, gold, for SCIENTIFIC AMERICAN, 1 year ; $9, gold, for 
both SCIE"-TIFIC AMF.RI CAN and SUPPLEMENT for 1 
year. This includes postage, which we pay. Remit bI 
postal order or draft to order of :Munn &; Co., 37 Park 
Row. New York. 

THE " t'cientific American " is printed WIth CHAS. E::mU JOHNSON &; CO.'S DfK. Tenth and Lom-· bard Sts., Philadelphia, and 50 Gold St. N�w York. 

© 1880 SCIENTIFIC AMERICAN, INC




