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EXCAVATING AND PIPE LAYING APPARATUS 

IN USE ON THE BROOKLYN AQUEDUCT. 

The operation of laying large pipe l i nes h as hitherto 
been conducted by rather primitive appliances. The 
operations  have general l y  been to a g reat extent 
manual, and little more than a derrick placed over the 
t rench for s winging the pipes into place h as been used 
in the w ay of m achinery. The labor of laying such 
mains has been very severe, and progress necessari l y  
slow, a s  the work is l imited t o  one point o f  attack. 
To secu re a consecutive line wi thout sleeve con nec
tions the work UJUst be advanced length by length, al
ways in the same direction and without intermediate 

NEW YORK, JANUARY 3, 1891. 

portions being laid in advance. The apparatus we i l l us
trate has been used with great success upon the Brook
l yn,  N. Y., water works, in laying a new l ine of forty
eight inch pipes. As the sections or lengths of pipe 
weigh from 7,000 to 8,000 pounds each, the capacity of 
the machi n e  has been somewhat severely tested. It 
has,  h o wever, worked most successful ly, laying froUl 
t wo h undred to three hundred feet per day. 

The apparatus consists in general of a hoisting ap
paratus and crane followed by a lead-melting plant, all 
movin g  over t h e  trench. The two are separate an d 
independent  of each other's movements. They are 
carried by rails, a single line of which runs along each 
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side of the trench.  In advance of the whole arrange
ment the excavation is kept in progress. The trench 
diggers work as long as practicable by th rowing the 
earth out by hand.  As the depth increases, the cran e 
carried in advance of the hoisting plan t is brought 
into play. It is used to elevate the earth from th e 
trpnch and to swing it to one side. This  operation 
is  shown in Fig. 1 of the engraving. As fast as neces
sary, the apparatus is moved forward 011 the rails by 
pinch bars. 

Along one side of the trench a portable rai l road has 
been laid. This  serves for cars to run upun to carry 
off the dirt from the excavation where necessary, and 

1. Excavatlllg and pipe laying plullt at  work. 2.  Section of aqueduct, new pipe Iiue, and pipe laying plant. 3 .  Interior of  lead melting plant . .  4.  Ponrmg a joint. 5. ArralLo:pment of joint for pouring. 
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to bring pipes to be laid in the trench. In Fig. 2 of 
the engraving the relations of trench, pipe-laying 
plant, an d  portable railroad are clearly shown. Below 
the pipe-l aying apparatus the new line of water main 
is indicated lying at the bottom of the excavation. 

The pipes, as fast as required, are run up to the scene 
of operations upon the portable railroad. The hoist
ing apparatus consists in general terms of a rectangu
lar platform carried on fou r  w heels and extending over 
and across the trench. Through its floor a longitu
dinal opening is arranged, directly over the center of 
the excavation, large enough for a pipe to pass through 
in a horizontal position.  The superstructure serves as 
support for the jib tackle of the crane and to carry 
pulleys, etc . ,  for handling the pipe. As the length of 
pipe is r u n  alongside, skids or short timbers of wood 
are laid from the car to the platform, and a pair of 
skids are also laid across the opening o ver the axis of  
the trench. T wo or more ropes are b rough t from the 
platform to the car, passing under the pipe and then 
partiall y around and over it, return ing to the upper 
framework. At this  point they pass through pulleys 
and are brought to the floor, w here there is a steam 
windlass, which is seen mounted on the platform. O n  
d rawing i n  t h e  ropes, t h e  pipe, it  i s  obvious, will be 
roJled up the inclined plane formed by the skids, and 
can be brought directly over the trench. The arrange
ment is what seamen callacowwon "parbuckle." It is 
often used in '�he city in l�wering heavy barrels into 
cel lars. 

Slings are then placed.' iound the pipe now lying on 
the skids over the apertr ,e.  Tackle is h ooked on,  and 
it IS lifted a little by the steam windlass, and the skids 
are with drawn. It is  then lowered into the trench. 
This stage of operation is shown in the cut. As it 
de"cends, the pipe layers guide it into position. I ts  
small or spi got end is  entered into the hub or socket 
of the preceding len gth, and it is blocked u p  i n  a 
horizontal position in line w ith the work. This ends 
this stage of operations. 

The joint has next to be calked with oakum.  This 
is driven by hand with a calking iron.  It extends all 
around the pipe with i n  the h ub, and is of as even 
thickness as possible .  I t  forms a base for  the lead, 
which latter is the actual j oint-making material. It  
should be n oted that there is a slight space left be
tween the abutting ends of the pipe to allow for 
changes of tem perature. 

To complete the j oint melted lead has to be introd uc
ed into the space in fron t of the oakum and the l ead in 
turn bas to be calked. As the apparatus j ust descri�ed 
is moved forward, the :lead-melting plant seen in its 
rear is moved into its place. T his consists of a h ouse 
with furnace and lead pot, ladle, and crane. Its in
terior is shown in Fig. 3, the men bein� engagpd i n  
lowering a ladle full  o f  melted lead. Next t o  the large 
furnace is a smaller circular furnace. T his is used to 
keep the ladle h ot when it  is not in use. 

The lead is lowered, as shown, into the trench , where 
it is received by the pipemen and poured into the 
joint, as shown in Fig. 4. Before doing this a band of 
iron hinged at the bottom is placed around the pipe 
and bolted at the top, so as to inclose the an nular 
space i n  front of the oakum. A cl ay mouth or funnel, 
Fig. 5, is arranged for the lead to be poured into. The 
connection of two pipe ends, hub and socket, with 
their oakum and lead alling, and with the band in 
place, is shown in the small sectional view at the foot 
of the cut. 

The lead at once solidifies. The band is removed, and 
the calkers attack the lead with large-faced calking 
irons and hammers and drive it home. This operation 
expand s  the lead and makes it fill the j oint perfectly. 

The metal being somewhat yielding does not form 
too rigid a connection, and allows for changes of 
temperature. I n  spite of numerous attempts, lead
calked joints have never been displaced. The trench 
in rear of the apparatus is filled in as fast as it pro· 
gresses, and the work is complete up to that point. 

The object of the line is to carry water from the new 
reservoir between Rockville uenter and Bald wins, on 
the south side of Long Island, to the Ridgewood reser
voir and new pumping station at East New York .  It 
will be a pressure line, an d will h ave a capacity of 
twenty-five million s of gallons per day. It follows the 
line of the old aqueduct for part of the way. The sec
tional view, Fig. 2, shows the aqueduct full of water 
on one side of it. The aqueduct e mbankment is thus, 
ill part, utilized in its construction. 

The work is being executed by Mapes, Crawford & 
Valentine, of Brooklyn, N. Y. They are the designers 
of the ingenious and efficient apparatu� whose result.s 
h ave taken the direction of greatly accelerating the 
work we have described. 

.... � . 
PROFESSOR ORTON, State Geologist of Ohio, says 

that the natural gas supply is rapidly and surely 
being exhausted, The way in which the gas is wasted 
wakes the average stranger sick at heart. Great roar

ing well s, huge batteries of the cheapest and most 
wasteful types of boilers blowing off steam night and 
day, em pty furnaces kept hot for weeks at a time, 
strike him as crimes against the economy of nature. 
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THE NEW CRUISER NEWARK, 

On the 22d of December the new U. S. steel cruiser 
Newark h ad her official trial trip, and proved a great 
success, the contract requirements being exceeded by 
about five hundred horse power. T his was developed I in a continuous run of four and a half h ours, at the end 
of ',yhich time the  machinery was running wore smooth
ly and t.he engines developing more power than at the 
com mencement of the trial, a result which is seldom 
obtained on first pushing a new boat to its best per
formance. The steam pressure was kept at 161 and Hl2 
pounds, the maxim um revolutions of scre w made were 
129·2 per minute for fifteen m i n u tes, the engines vibrat
ing very little, and the fi rerooms w ere cool, rendering 
the firemen's work comparatively easy. The builders 
are to rcceive $100 bon us for each horse power develop
ed over 8,500, and it is confidently expected that the 
final figures will  show that 9.000 h orse power was de· 
veloped on the t rial. The blli l(lers, the Messrs. Cramp, 
of Philadelphia, and the official s of the Navy Depart 
ment, were greatly gratified at the good showing made 
by the vessel, and in this feeling, it is hardly necessary 
to say, the people generally share, as there are few 
subjects w hich attract a more widespread or a keener  
interest than is  manifested concerning each forward 
step taken in the development of our new navy. 

The Newark's h u l l  is the same as that of the San 
Francisco, whose fine l ines have commanded much ad
miration, and which was illustrated and described i n  
the SCIENTIFIC AMERICAN of October 18, 1890. The 
engines of the Newark lire smaller, however, and are 
horizontal. The machinery is protected by a steel 
sloping deck, two inches thick on the top and three 
inches thick on the sides. The length of the vessel be
tween perpendiculars is 300 ft. 10 in . ,  length on water 
line 310 ft. ,  and length over all 327 ft. 7 in . ;  extreme 
beam, 49 ft. ; depth of h old, 28 ft, 8 in.; mean draugh t 
18 ft. 9 in. ; displaccment 4,090 tons. There are four 
main cylindrical, double ended, retnrn tube boilers, 
with four fire rooms, and two smoke pipes, each G ft. 6 
in. in diameter. The boilers are each 19 ft. 5 in. long, 
and 13 ft. 6 in. in d iameter, with three corrugated 
furnaces at each end, and a total grate surface of 540 
square feet. There are two borizontal, direct acting, 
twin screw triple expansion engines, each in a separate 
compartment. The cylinders are 34, 52, and 76 inches 
in diameter, respectively, with a 40 inch stroke. The 
shafts are h01l(' steel, the crank shaft being fourteen 
inches in  diameter with a four inch hole, while the 
after section of the propeller shaft h as an eight inch 
hole. The coal capacity of the vessel is 830 tons, which 
is disposed of in fifty-three different coal bunkers. She 
will burn four to five tons of coal per bour w h en pushed 
to her utmost limit. 

The armament of the Newark will be twelve six inch 
breech loading rifles; four rapid fi re guns, two t h ree
pounders and two one-pounders ; four revolving ean
non and four Gatling guns. There are also six torpedo 
launching tubes. Three steel masts are adapted to 
carry fore and aft sails, and the fore and main mast. 
have military tops. ...... 

OFFICIAL PROCLAMATION OF THE GREAT FAIR. 

The last act necessary to start into booming acti vity 
the gigantic works perta,ining to the great fair h as 
been performed. The presidential proclamation h as 
been issued, and soon we shall see holes in the ground 
and structures in the air. The following is the text of 
the proclamation : 

"By the President of tbe United States of America: 
"A proclamation : Whereas, satisfactory p roof has 

been presented to me that provision has been m ade 
for adequate grounds and buildings for the uses of thp 
World's Columbian Exposition, and that a sum not 
less than $10,00 0,000 to be u sed and expended for the 
purposes of said exposition has been provided in ac
cordance with the conditions and requirements  of 
section 10 of an act entitled' An act to provide for cele
brating the 400th anniversary of the discovery of 
America by Christopher Columbus by holding an in
ternational exhibition of arts, industries, manufactures 
and the products of the soi l ,  mine and sea, in the city 
of Chicago, in the State of Illinois,' approved April 
25,1890. 

" Now therefore I, Benjamin Harrison, President of 
the United States, by virtue of the authority vested i n  
me b y  said act, d o  hereby declare and proclaim that 
such international exhi bition will be opened on the 
first day of May, in the year 1893, in the city of Chicago, 
in the State of Illinois, and wil l not be closed before 
the last Thursday in October of the same year. And 
in the name of the government and of the people of  
the United States, I do hereby invite al l the nations of  
the earth to take part in the commemoration of an 
event that i s  pre-eminent in human history, and of  
lasting interest to mankind, by appointing representa
tives thereto, and sending such exhibits to the World's 
Columbian Exposition as will most fitly and fully illus
trate their resources, their industries, and their pro· 
gress in civilization. 

"In testimony whereof I have hereunto set my hand 
and caused the seal of the United States to be affixed. 

" Done at the Ci ty of Washington, this twenty-fourth 

© 1891 SCIENTIFIC AMERICAN, INC.



Jeitutifte �lUtri,au. 
I 

day of December, 1890, and of the Independence of the its kindred structure in New York, promise is given of 
United States the one hundred and fifteenth. a metallic resonance under moving trains that will be 

"BENJAMIN HA.RRISON. burdensome to nerves near its path. 
"By the President. 

of State." 
JAMES G. BLAINE, Secretary High in the air, at the river front, timbers of massive 

The proclamation marks an epoch in the Exposition . 
The work heretofore done has represented the civic or
ganization of the enterprise. Actual erection of build
ings could not be commenced in the absence of the gov
ernmental sanction, now granted, and which comes 
just at the time when it is likely to be the most bene
ficial. The legislatures of many of the States are about 
to meet and will be asked to take part in the grand 
display. That all the States will liberally respond 
there is no question. The commission may now solicit 
foreign exhibitors to come to Chicago, and the contri
butions from abroad will doubtless be great and won
derful. 

In this connection we would call attention to the 
very interesting and able lecture upon the Chicago Ex
hibition recently delivered before the Society of Arts, 
in London, by Mr. James Dredge, editor of Engineer
ing, upon the nature and scope of the great enterprise. 
We give the paper in full in our SUPPLEMENT of the 
present week, Number 783. The lecturer presents a 
brief history of the project of the fair. Its financial 
basis he considers to be eq ual to that of the recent Paris 
exhibition. He then describes the history, situation, 
resources, population, area, importance, trade, and in
dustries of Chicago, giving a most glowing picture 
thereof, of which Chicagoans may well be proud. The 
author next proceed s to describe the grounds selected 
for the exhibition purposes, namely, Jackson Park, 
Washington Park, and the broad connecting strip 
known as the Midway Plaisaunce, the whole compris
ing an area of 1,200 acres, more than ample for actual 
requirements. 

The selection of Jackson Park with its lake front 
for the location of the great buildings is highly corn· 
mended. He declares that no such favorable site has 
been ever placed at the disposal of an exhibition exe
cutive. The desirability of European participation is 
next discussed, and the important benefits likely to be 
realized by Ellglish exhibitors are forcibly stated. But 
whether a British section is created or not, the author 
urges every Englishman who can spare the money and 
time to vb,it Chicago in 1893, for in no other way can 
he becollle so readily i nformed respecting the vast 
capabilities and resources of America and her wonder
ful advances in industry and invention. It is evident 
the undertaking will be full of the greatest interest to 
the thoughtful foreign visitor. 

In the discussion which followed the reading of the 
lecture, some most excellent and some quite funny 
English ideas were expressed, all of which are given in 
our SUPPLE;\IENT report. 

PROGRESS OF THE GREAT RAILWAY TUNNEL UNDER 

THE HUDSON RIVER. 

Since our last account, pu blishe(l in the SCIEN'l'IFIC 

AMERICAN of Noyember 1, about 470 feet have been 
added to the Hudson River tunnel, which brings the 
total cOlllpleted length up to 2,720 feet. 'fhis indi
cates a progress at the rate of about 7 feet per day. 
The work is progressing without interruption. By re
moving the intermediate accumulating pump, and 
bringiug the power of the pump direct to the hydraulic 
jacks, the Beach pneumatic shield is advanced the 
w idth of one of the rings in eight minutes, a progress 
formerly requiring from 2 to 4 hours. Formerly, the 
great trouble was in getting the shield ahead, at pres· 
ent the great obstacle is in getti ng away the excavated 
silt rapidly enough. A system of chutes is soon to be 
tried, one under each opening in the shield front, down 
which the silt will slide direct into the waiting cars, 
instead of shoveling it by hand as heretofore. The 
company hope to record ten feet per day when th ese 
changes are completed. 

strength are being put up, as a superstructure for the 
erection thereon of the iron train shed. 

The work so far as accomplished has ail the charac
teristics of strength, but fe w of beauty, as compared 
with the terminal approaches at Philadelphia. 

On the New York side, work has been commenced in 
raising the height of the ferry houses to accommodate 
the two-story boats that are to be used in connection 
with the elevated structures on each side of the river. 
This part of the system we described and illustrated in 
our issue of February 8 last. 

••••• 
MagnetiC Rocks and Ships' Compasses. 

The following extract from a letter of Profs. Rucker 
and Thorpe, which recently appeared in the London 
Times, may be of in terest : 

As it has been suggested that the loss of her Maj
esty's ship Serpent, lately wrecked at night on the 
north coast of Spai n, may have b�dn due to a deviation 
of the compass caused by magnetic rocks, we think 
your readers should be warned that such an explana
tion should only be accepted after rigorous proof. In 
the first place, it must be borne i n  mind that ordinary 
ironstone is not magnetic. Metallic iron and the mag
netic oxide are practically the only substances which 
could affect the compass to an appreciable extent. 
Large disturbances generally occur in the neighbor
hood of basalts, gabros, and the like, throughout 
which lllagnetite is scattered in a more or less finely di
vided state. Such rocks are plentiful on the west coast 
of Scotland, and on the island of Canna there is a cliff 
named Compass H ill, from the great effect which it 
produces on the lllagnet. We have made a 
special study of the magnetic properties of this island, 
and can confirm the statelllent that its basaltic cliffs 
are powerfully magnetic. The needle of a compass 
placed near them may be deviated by two points. The 
effect, however, diminishes very rapidly with the dis
tance, and is inappreciable on a ship's COlllpass 200 
yards from the basI' of the hill to which trad ition as
cribes, and in which we have ourselves detected , the 
most powerful magnetic properties. We have tested 
this on more than one occasion. In particular, in 1888, 
we approached the islann from the north. The course 
was magnetic S. :J4' E., a direction most favorable for 
the detection of the effect of Compass Hill. We passed 
it within 200 yards of the shol'e, but observed no effect 
on the compass. . Nowhere in the United King
dom have we discovered a disturbance which extends 
for a mile and also produces througbout that distance 
a constaut deviation of the compass of as much as a 
couple of degrees. While, therefore, it is difficult to 
assign any limit to what mig-ht occur in an extraordi
nary and special case, and while we believe that there 
are some well-authenticated instances of magnetic rocks 
affecting seriously the compasses of ships in their im
mediate neighborhood, the greatest caution ought to 
be exercised in accepting any such instance as proved. 
It is contrary to general experience that intense local 
magnetic disturbances should also be far reaching. 

.. � ... 
'Vhite Ants In India. 

That species uf Termes known as the white ant is 
very abundant in India, and is dreaded by all European 
residents, on account of its extraordinary ravages, es
pecially in the larva state, in which it is truthfully 
called a worker. 

The workers unite in colonies of countless n umbers 
and take up their abode in the ground , in wood, on the 
ceiling or roof of a house, making tunnels and form
ing routes which lead to the center of their nests. 

Their deeds are deeds of uarkness, for so ingenious 
are they that they form the tunnels inside and leave 
the surface of the door or beam intact. 

• • • , • I was standing by the door of our parlor, says C. M. 
NEW TERMINUS OF PENNSYLVANIA RAILROAD IN Wherry, in the Graphic (Chicago), talking to a friend, 

JERSEY CITY. and on putting my hand upon the door frame, found 
The work of elevating the tracks and terminal struc- that it was hollow. On further examination it was 

tures of the Pennsylvania Railroad Company, at their  found to be filled with earth along one side, which the 
terminus in Jersey City, has so far advanced as to Termes had deposited as they worked their way 
clearly outline its completion, advantages and defects. through. 

. 

Entrance to Jersey City has been effected u pon a two- One morning our sweeper removed a pile about two 
track roadbed. By the present change to the elevat- feet in height from our dining room floor, but the en
ed plan, four tracks will be obtained. Beginning at a ergetic creatures, nothing daunted, began their work 
point back of the city near what is known as Bergen over again, and by the next morning the pile was a 
Hill, a slope ultimately merging into an iron super- yard in height from the floor and up the side of the 
structure, similar in design to the Sixth Aven ue ele- wall. 
vated road, has been constructed, to the station at the Day after day the sweeper wielded his broom over 
water front, about one and a half miles. The part so the spot until he was forced to the conclusion that 
nearly completed is but one-half, or two tracks, of the they meant to conqner him. 
system, the present road tracks being moved a little As a last remedy, after a great many experiments, 
one side, that the business of the road might continue he poured a gallon of kerosene over the spot and was 
until the two elevated tracks are ready for use, aftp,r exceedingly rejoiced to find that at last they had been 
which the other half will be erected and wedded to it. driven away after two weeks of bard fighting. But 

The structure is a continuous plate II girder in its alas ! his spirits sank within him when one morning a 
continuity, including street bridging, with scarcely an fe w days later he found the pile higher th an ever. 
exception. 

I 

It became necessary to dig for the qu een, as after 
The broad girders and substantial upright columns her expulsion no more are hatched, and they gradll

give an impression of strength and durability, but like a.lly disappear. A hole in the cement floor was dug in 

3 
which a horse could have been buried, before the 
queen was found in the center of her colony. 

The abdowen of the queen becomes very much dis� 
tended with the innumerable eggs which it contains. 
It is said that one such insect has been known to de
posit 80,000 eggs in one day. The larvre are a creamy 
white and transparent enough to show the substance 
in the body with which the tunnels are moistened 
when in construction. 

After a time they acquire wings, and flying abou t 
during the night, lose them. Being particularly at
tracted by lalllP light, many swarm around the draw
ing-room lights until the floor is quite littered with 
the winglt'ss creatures, which soon become the prey of 
lizards and toads, and by daylight, of birds. The na
tives do not eat them as the Africans do. 

Ou account of their secret ravages, the houses of 
Europeans and of most n atives are usually only one 
story high, with plastered floors and roofs of earth or 
grass, which can be renewed every few years. 

I have known of people being severely injured by 
the falling of a heavy m u d  roof, caused by the white 
ants having eaten out portions of a heavy beam. So 
common are they, that railroad ties and telegraph 
poles are often made of iron, as nothing but metal 
seems to be impervious to thei>· waste. 

Trunks and boxes must be kept off the floor, on bricks 
at each corner, or on stands made for the purpose. It 
is a common occurrence to walk into a room some 
morning and find a carpet eaten in several places, or a 
box of clothing tunneled through and through , from 
which you could not get a square large enough for a 
table napkin. Thus a housekeeper's life becomes one 
of everlasting vigilance. 

American (Jars and Locomotives Cor Foreign 
Raihvays. 

Two complete trains of drawing room cars have jll,l 
been completed for the Buenos Ayres and Eusenada 
Port Railway Company by the Gilbert Car Mauufac
turing Company, of Troy, N. Y., U. S. A., and St. 
Ermin's Mansions , Westminster, England. Each train 
consists of four saloon cars, two ladies' cars, one buffet 
aud smoking car, and one baggage car. The extreme 
length of cars is 65 feet, with the exception of bagg-l1ge 
car, which is 53 feet by 9 feet 10 inches wide. The 
gauge of rails b 5 feet 6 inches. 'fhe whole of the ma
terial is of the highest class, and the cars are of hand
some design and finish. 

The government of New South Wales has placed with 
the Baldwin Locomotive Works an order for twelve ten
wheel pabsenger locomotives, somewhat Similar to the 
engines of the same type built for the Baltimore and 
Ohio, and now r unning very successfully on that road. 
The Railroad Gazette says limited weight-on account 
of the bridges-makes it necessary to reLl uce the dimen
sions somewhat, while the specification of materiai8 is 
altered to conform to the practice of the New South 
Wales government. Thus, the fire boxes will be of 
copper, tubes of brass, staybolts of copper, and possibly 
the wheel centers will be of wrought iron. 'l'he speci
fications are not yet fully determined. The engines 
will have screw reversing gear. The service for which 
they are i ntended is to haul passenger trains weighing 
144 gross tons-2,240 pounds-at a speed of 22 miles per 
hour up a grade of 176 feet per mile, or trains weighing 
176 gross tons at the same speed up grades of 130 feet 
per mile, there being curves of 528 feet rad ius on the 
130 foot grades. In all important respects the engines 
will conform to American practice. These engines are 
to be built with the utlllO�t dispatch and shipped direct 
to Sydney by steamer. 

•••• • 
Colorado Electrical Street Railways. 

Electricity as a street car motor is rapidly supersed
ing other mediums in Western cities. 

Denver has already thirty miles of electrical street 
road in operation, employing- an aggregate of 1,150 
horse power of generators, 58 motor cars, each fitted 
with two 15 horse power ]JlOtors, and 60 trailers, tra
versing the city and reaching out in every direction to 
suburban points. 

The old cable and horse car companies are rapidly 
adopting what is apparently to be the motive power 
of the future for all city and suburban traffic. Several 
additional electric lines are in contelllplation. Some 
are already in process of construction, notably the 
so-called S!1burban line of 15 miles and the Golden line 
of 21 miles mentioned in a previous issue. 

The West End line uses double-truck ears 40 feet 

long and of 2,000 pou nds weight, fitted with two 15 

horse power Sprague motors, this motor and overhead 

wires being in general use on all the lines. 

The Colorado Springs electrical main line, with 

branches, is 22 m iles long, and runs to Colorado City, 

the former capital of the State ; to Manitou, connect

ing with the new steam railway to the summit of Pike's 

Peak, altitude 14,150 feet, and to numerous other points 

of interest, The aggregate power of the generators of 

this line is 280 horse, employing 18 motor cars and a 
like number of trailers. 

The various lines are all doing a large and an app:>. 
rently increasing and profitable busiuf)!l8. 
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THE PHOTOGRAPHIC NECKTIE. 

Where wi l l  the progress of  i n stan taneous photog
raphy end ? In view of the admirable results obtained 
by scientists, and especially by Mr. Marey, i n ventors 
have for several years been sett ing their wits to work 
to devise small apparatus for allowing amateurs to take 
photographs withou t any one seeing them do it. We 
have already made known the photographic opera 
glasses and hat ; but here we have something cleverer, 
and designed to llleet with great success among prac
ticians : it is a question of a necktie provided 
with a pin. The latter is  au objective, and the 
necktie is a camera. 'Vhen any one approaches 
you and speaks to you at a distance of 2 or even 
3 ft. , you press a rubber bulb concealed i n  your 
pocket, and you have the portrait of your in
terlocutor. 

This ingenious little apparatus, with which 
also general views lllay be taken, was devised 
by Mr. Edmond Bloch, who has operated it in 
our presence, and, although the i n strument is 
not yet being manufactured for sale, we have 
decided to make it known to our readers at 
once. 

J'eitufifi t �tutrj tau. 
ceive a bar extending from side to side of the main 
frame, this bar being raised and lowered by upright 
rods, threaded at their ends, on which is  a nut with 
handle attached. At each rear corner of the main 
frame is  a standard carrying a seg mental grooved pul
ley, a standard OIl each forward end of the frame sup
porting a shaft carrying segmental grooved pulleys in 
alignment with those at the rear, whil e a chain se
cured to the front end of each segmental pul ley for
ward is extended by a link to connection with the for-

stretching between the Mojave Desert and the upper 
part of the great Colorado Desert, has been considered, 
until recen tly, almost i rreclaimable. There are now 
upon it several great fruit colonies. 

In  reply to inquiries for information sent out there 
by the department, interesting answers have j ust 
come. They gh'e the detai ls  of three large su rface 
Iystem s  of i rrigation by water drawn from moun tai n 
streams. This has all been done since Apri l, 1889. 
There are ti fty miles of main ditches, five feet wide at 

the top, and fifty miles of smaller ditches, two 
and a half  feet wide at  the top. There are 
three reservoirs w ith a capacity of 30, 000, 000 
gallons. There are five dams, five head ways, 
seven weirs, and six mountain tunnels. The 
expenditures to date amount to $4.)0, 000. To 
this wi l l  be added $21, 000. 

Fig. 1 rep resents the photographic necktie, 
and Fig. 2 gives a front view of it  as it is to be 
worn by the operator, the metallic camera, 
wh ich is flat and very light, being h idden 
under the vest. Fig. 1 gives a back view, the 
cover of the camera being removed to show the 
interior mechanism, com prising six small fra!ues 
which are capable of passing in succession be
fore the objective, and wh ich permit of obtain
i n g six negatives. The instrument may be 
constructed with 12 or 18 frames. The appa-

Figs. 1 and 2.-PHOTOGRAPHIC NECKTIE-BACK AND FRONT 

VIEW. 

The land now irrigated amounts to 10, 000 
acres, an d will be i ncreased to 25, 000 acres. 
Smal l grains, cotton, and alfalfa are the chief  
crops. S uch experiments as have been m ade 
with fruits have given great. resnlts. The land 
is chh'fly government, un patented, and, there
fore, unassessed for taxation . Patented land,  
irri gated, sells for  from $ 1 0  to $50 an acre. Non
irrigated land is worth from $2.50 to $8 an acre. 
Five artesian wells have been sunk in a bel t of 
twelve miles. They indicate that a m uch great
er supply of water is available. These wel ls  are 
from 180 to  500 feet deep. They have a fl(.w of 
from 50,000 to 200,000 gallons in twenty-fou r  
hours. T h e y  serve about 7, 000 acres. There 
are 100 dug and bored wells, with wind or steam 
power, ranging from 20 to 100 feet deep. These 
wel ls penetrate the gravel drift, and supply 
water for vegetable and s tock purposes, and ratus  i s  operated as fol lows : The necktie hav-

ing been adj usted , the shutter is set by a pull upon the 
but ton,  A (Fig. 1,  No. 2), which passes u nder the vest. 
In order to change the plate, it  is neceEsary to turn 
from left to right the button, B, which has been intro
d uced i nto a button hole of the vest, and which shuu
lates a button of that garmen t. This  b utton m ust be 
tu rned u nti l  the e ffect of a lock i n g, which occurs at C 
(Fig. 1, No. 1), is perce ived, and w h ich puts the plate 
exactly before the objective. I n  order to open the lat
ter, it is  necessary to press the rubber bulb, D, which 
has been put into the trousers pocket. The ruhber 
tube, E, passes unuer the v est and serves to transmit 
the action of the h and. 

In order to charge the apparatus, it  is opened at the 
bottom by turning the small springs, G G G ;  the sen
sitized plates are put i nto the frames, and the springs 
are turned back to their former position. 

The apparatus is scarcely any thicker than the ordi
nary necktie called " Regate." The camera that con
tains the plates is  not more than 0 '2 inch in thickness. 
The Eix frames are carried before the objective through 
an endless chain, as shown in the figure. 

Mr. Bloch has shown us sOllle of the photographs 
that he has taken with this first apparatus, which he 
considers as yet but  an experimental instrument. We 
reproduce herewith three portraits obtained with the 
apparatus, Fig. 3, th rough the minute objective ski l l
fu l l y  concealed in the center of the pin. These photo· 
graphs are about 1� inch square, and are sufficiently 
sharp to allow the portraits to be recognized. If this  
apparat us can be well constructed, we predict a great 
demand for it. -La NatltTe. 

.. . .  � . 
A COMBINED HARROW AND CUTTER. 

T h e  i l ll plement show n  in the illustration, which 
forms the subject of a patent issued to Mr. Thomas L. 

FLANAGAN'S HARROW AND CUTTER. 

Flanagan, of Vicksburg, Miss. , is also capable of use as 
a rake or CUlti vator, and is designed to be quickl y and 
conveniently manipulated. It has a maiu outer frame 
and an inner suspended frame, a series of hangers from 
the front cross· bar of the latter having slots which reo 

Fig. 3.-FACSIMILE OF PORTRAITS OBTAINED WITH 

THE APPARATUS. 

ward side of the rear segmental pulleys. The forward 
cross bar of the inner frame is hinged to the adjusta
ble bar of the main frame, and the inner frame is al so 
attached to the outer by a length of chain at each rear 
corner, the chains being carried up over the segmental 
pulleys to attachment at a point near w here these 
l inks are attached to the pulleys, the inner frame being 
raised and lowered by a lever through these link and 
chain connections. Upon the inner frame are trans
verse shafts su pporting the teeth, formed in the shape 
of a sickle, any one or more of the teeth being readily 
removable as desired, while the forward teeth have 
beveled side faces to throw the dirt to the right and 
left. The rear teeth are 80 placed that their convex 
edges will face to the front, and this edge is sharpened 
or brought to a k n i fe edge, that the teeth may act as 
pulverizers, the shaft to which these teeth are attached 
being held in position by springs, to permit the teeth 
to pass over obstructions. Levers u pon the forward 
transverse shaft of the inner frame are so connected 
by means of links as to enabl e the operator to give the 

desired inclination to the two forward 
series of teeth, these levers being 
adapted for latch engagements with 
racks. The implement may be used 
as a cultivator by removing two of the 
middle teeth from their spindles and 
raising the rear set of pulverizer teeth. 
As a harrow the teeth are intended to 
enter the soil about twelve inches, and 
when the implement is used as a rake, 
the rear set of teeth is also preferably 
removed. 

• • •  

for desert and tree claims. This i s  the beginning of 
what i s  believed will rebult in the reclamation of the 
whole valley, and even of the Mojave Desert. -Pacific 
Lumberman. 

• • I • 
AN IMPROVED SCISSORS GRINDER. 

The device shown in the i l l ustration is adapted for 
attachment to a sewing machi n e  table or other support, 
and is so constructed that the edges of scissors blades 
may thereby be hollow-gro und when desired, without 
grinding the cutting edges, the separate grinding of 
the latter being also provided for. It is a patented in
vention of Mr. Frederick Visscher. The shaft carrying 
the emery wheel passes through two hubs, on each of 
w hich is an eccentric collar on which is  fitted the 
lower end of an upwardly extending plate having a 
vertical slot, and a ci rcular flange integral with its 
upper edge. A second inner plate is attached to the 
outer plate by a set screw, but has a slot by which it 
is capable of free vertical m ovement, and when the 
outer plate is rocked upon i ts eccentric collar the inner 
plate is carried upward thereby, there being plates on 
each side of the body, and the i nner plates also having 
horizontal flanges at the top to correspond with the 

VISSCHER'S AUTOMATIC SCISSORS GRINDER. 

flanges on the outer plates. From the upper edge at 
each corner is an u pwardly extending arm, and the 
arms of the plates at each side of the body are connect. 
ed by rods or bolts, so that the connected plates con
stitute a carriage to receive the blade of  the scissors to 
be hollow-ground. When the carriage is carried in 

ll[aklng the De.ert. to Bloom. the direction of the clam p, the blade is  transversely 
Professor Hi lgard, Director of  the prflsented to the grinding wheel, but by reason of the 

A gricultural Experiment Station at eccentric mounting of the carriage the cuttin g edge is 
Berkeley, an d  esteemed the best au- kept out of contact with the wheel. The carriage is 
thority i ll America on these m atters, locked in the d esired position for proper grinding by a 
says the underflow of great gravel beds slotted curved latch which extends from the carriage, 
existing in the southern part of Oali- a binding screw passing through the slot of the latch . 
foruia is proving to be of increasing I When the cutting edge of the blade is to be ground, i t  
importance as  a source of irrigation is placed on a tapering block held to s l ide  on the body, 
supply. It ill possible to maintain and as shown in the illustration. The block is adj ustable 
increase the .  snppl y of water far be- to and from the wheel by means of a set screw, while it 
yobd its present m agnitude. All that is retained in adjustment by a binding screw, and the 
is necessary is  to understand the cou- blade is held in proper position upon the block by 

trolling principle of its action.  These gravel beds are means of a spring, the lower end of which has a bearing 
natural storage reservoirs. They may be em ptied and upon the upper face of the blade. 
replenished, w i th due regard to the rainfall and drai n - For further information relative to this invention 
age. Antelope Valley, in San Bernardino and Los address the paten tee, or Mr. Frederick F. Visscher, 
Angeles Counties, a high intermountain plain or basin No. 5� Dexter Avenue, Montgomery, Ala. 
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THE WORCESTER CHEMICAL FIRE PAIL. 

The fire pail shown in the accompanying il lustra
tion fo rms the su bject of several patents which have 
been taken out in the United States and foreign coun
tries, and has received the strong i ndorsement of lead
ing insurance men,  and of prominent manufacturers 
and mill owners who h ave given it  a trial. The pail 
proper i s  m ade of glass, consequently it cannot rust out, 
wak out, or dry up and fall to pieces, as so frequently 
happens with other pails. It h as a threaded top as 

shown in Fig. 1 .  The 
glass interior is in
closed in a corrugat
ed tin jacket, Fig. 2, 
which protects the 

$dtnfif i c �tutrican� 
serting plugs to close the exit of the gases excet: t 
through the longitudinal passages, or such transverse 
bores may be made d iagonally f!'Om openings in the 
base, thus avoiding the use of plugs. The n ecessity of 
rifling or grooving gun barrels is designed to be obvi
ated by the use of this projectile, to which the neces
sary rotary motion may be given by the force of the 
gases of explosion acting on the walls of  the passages. 

.. 4 . '  .. 
The Preservation of Tim ber. 

The chief processes that have been em ployed for the 
preservation of timber are. says Engineering, kyaniz
ing, burnettizing, and creosoting, that is, i mpregnation 
with bich loride of mercury, with sulphate of zinc, and 
with creosote. Many others have been proposed and 

THE WORCESTER CHEMICAL 
FIRE PAIL COMPLETE. DIFFERENT PARTS OF THE WORCESTER CHEMICAL FIRE PAIL. 

glass and has openi n gs in i ts sides at the top so that the 
liquid contents may be readily inspected . After being 
fi l led with a chem ical fire-extinguishing l iq u id, the 
glass pail is hermetically sealed with a soft tin foil 
cover, Fig. 3, which is secured in place b y  having 
screwed over it a rim, shown in Fig. 6. The bail, shown 
i n  Fig. 4, i s  so made as to hold the pail and tin jacket 
together; and the tin cover, which fits over the tin foil 
top, is conn ected by a small  chain with an eye on the 
hook by which the pail i s  ordinarily suspended ready 
for use, as �hown i n  one of the views. so that when the 
pail i s  quickly taken for use, i n  any emergency, the 
cover will be  automatically removed. The tin foil 
cover is then readily broken with a slight thrust of the 
hand, and the l i q u id, which has been kept from eva
poration, is ready for use. This chemical liquid is 
said to contain n o  acid, will not freeze, and will not 
harm the hands or clothing, and will not lose its 
strength by being kept for a long period. Corning i n  
contact with flame, it i s  designed t o  evolve 1 , 500 times 
its volume of fire-extinguishing vapor, and also form a 
fireproof coating, m aking it impossible for the fire to 
conti nue where it stri kes. 

Further information relative to these han d y  fire 
buckets may be obtained of the manufact urers, the 
\Vorcester Fire A ppliance Company, Worcester, Mass. 

A PROJECTILE ROTATED BY THE EXPLOSIVE. 

In the proj ecti le shown in the il lustration, which has 
been patented by Mr. William Bowman, of Atchi son, 
Kansas, it hs desi gned that a portion of the gases gen
erated by the explosion shall pass through transverse 
and hor izontal passages of the projectile, and , bearing 

BOWMAN' S  PROJECTILE. 

u pon the walls of the passages, act to turn the pro
jectile, on the p rint'iple of the Barker mill. Fig. 1 is  a 
perspective view, showing in dotted line!' the passages 
through the projectile, Fig. 2 representing the b utt end 
of the projectile, i n  the edges of which is  the usual gas 
ch eck, held in place by set screws. Two or m ore bores 
are made from the forward end of the proj ecti le  to a 
point not far removed from its base, wh ere they are in
tersected by smaller t ransverse bores , tangential 10 an 
imaginary circle concentric with the peripheral face of 
the projectile , the other end of the smaller bores open
i ng into bores extending forward from the butt of the 
projectile. The transverse bores may be made, as 
shown in the cross sectional vie w, Fig. 3, by boring in 
from the outside of the projectile, and afterward in-

t ried, but only these t h ree have survived. The first 
seems to be well adapted for bridges, or for timber 
exposed to weather alone, and not to constant moist
ure. Exam ples have been found i n  Am erica which 
were in a good sta te of preservation after twenty-eigh t 
years' exposure. B ut when kyanized timber has been 
used for rai l way sleepers and pavements it has had 
only a doubtful success, probably in consequence of 
the washin g out of the corrosive subl imate. The wood 
is allowed to steep one day for each inch in thickness 
of its least dimension, and one or two days in addition. 
The solution con tains  1 per cent by weight of corrosi ve 
SUblimate, and frolll 4 lb .  to 5 lb .  of this are absorbed 
per 1 ,000 ft. b. nl . Burnettizing may be performed in 
the same way, sulphate of zinc being the chemical 
employed, b u t  it is usual to steam the timber first to 
open the pores, and then to subject it  to a vacuum to 
withdraw the sap. I f  this be not done, the timber 
must be stored for a considerable time to allow it to 
dry naturally. When treated the wood should not be 
placed i n  exposed situations, such as bridges, or else 
the zinc will be washed Ollt and leave i t  unprotected .  
This i s  particularly true when weak solutions are used, 
and when the potency is  greatly increased the tenacity 
of the timber is impaired. In Germany 1 '91 per cent i s  
considered t h e  proper strength for railway sleepers. 
Several suggestions have been made to con fine the zinc 
in the tim ber ; M r. W. Thelmany p roposed to subj ect 
the timber to  a subsequent bath of chloride of barium, 
with the view of producing all insoluble sulphate of 
baryta . It is doubtful,  however, if  the reaction would 
go on in the minute  sap ducts of  the wood. Another 
process is that of Mr. \Vellhouse, who also em ploys a 
double sol ution, the first being chlori de of zinc to 
which a little gl ue is added, and the second a sol ution 
of tannin. I t  is  claimed that the latter u pon corning 
in contact with the glue forms small particles or films 
of artificial leather which plug up the mouth of the 
sap ducts and prevent the zinc being w ashed out.  
Certain experiments which have been made seem to 
confirm the idea.  Another plan consist.s i n  using a 
solution of chloride of zinc and gy psum. The gypsum 
crystallizes and hardens i nside the sap d ucts, and forms 
partitions to hold the zinc within the cells. There are 
three burnettiz ing works i n  the States, and the cost of 
the process i s  about $5 per 1 ,000 ft. , board m easure, or 
20 cents to 25 ceuts a sleeper. 

Creosoting is so well understood that it  scarcely 
needs description. It  is in almost universal use for 
sleepers for English railways, and no other process has 
been commercially proved capable of resisting the 

Teredo navalis and Limno1'ia teneb1·anli. Here and in 
Holland 10 lb. to 12 lb. of creosote oil per cubic foot of 
timber are found sufficient for harbor purposes ; the 
French use 19 lb.  for the same p urpose, and a si milar 
q uantity has been foun d  n ecessary i n  the G-ulf of 
Mexico. where the marine worms cut off an unprepared 
pIle in  eight months. The creosoting process needs to 
be well done to be effective, and for ordinary p urposes 
8 lb. to 12 lb. are required per cubic foot of timber. 

It was generally considered that the presence of 
heavy oils  in the creosote was objectionable, and there
fore engineers were accustomed to specify that not 
more than 10 per cent should be present. This view 
has been controverted b y  others , who ta.ke the view 
that it is only the heavy oil which can be relied u pon 
to exert a continuous preservative action, the creosote 
itself being liable to become dissipated in course of 

5 
time. This view receives confi rm ation by tbe good 
results of the preservative process introrluced by Mr. 
Henry Aitken, of Falkirk. This consists simply in 
soaking timber in melted naphthaline for a period 
varying frolll t wo to twelve hou rs, depending on the 
bulk of the piece. A temperature of 1800 to 2000 Fahr. 
is all that is required for the process, and is most 
easily obtained by placing steam pipes in the bottom 
of the tank which contains tbe material. Simple as 
the process is, that is not its chief m erit. A more valu
able feature is that it can be applied to green timber, 
thus doing away with the long and expensive process 
of seasoning. The naphthaline m akes its way through 
the pores of the wood, decomposin g the albuminoid 
compounds, and displacing both sap and water. It 
then becomes fixed, and the whole substance is per
meated with solid antiseptic of a permanent character . 

• I . ,  • 

A JOURNAL CAP FOR WOOD-WORKING MACHINES. 

'rhe illustration represents a journal cap more es
pecially designed for u se on bearings of spindles which 
carry matcher heads on p laners, and also adapted for 
other machines, being capable of ready and accurate 
adj ustment to take up wear. It is a patent-ed inven
tion of Mr. Wil lard A. Shank, Amoskeag, Ga. On the 
inside of the casing is a longitUdinal recess in which 
are held two bearing pla tes or boxes, as shown in the 
perspective view, Fig. 1,  and the sectional view, Fig. 
3, thet;e plates together forming a semicircular recess 
to engage the top of the spindle. The plates are con
nected with each other on top by a hinge, as sho wn i n  
Fig. 2 ,  t h e  pintle of the hinge being passed through 
eyes in the lower ends of screw bolts which extend up
ward through hollow screws screwing in the top of the 
casing. Nuts on the outer threaded ends of the bolts 
screw against washers on the outer ends of the bollow 
screws, and by screwing the latter u p  or down in the 
casing the pintle of the hinge is raised or lowered to 
move the bearing plates up or down in the recess. An 

SHANK'S JOURNAL CAP. 

arm extends outwardly frolll the side of each bearing 
plate through a hollow scre w adapted to abut against 
the plate, a nut screwing on the outer end of the arlll 
against a washer bearing on the hollow screw, w hereby 
the bearing may be firmly held in place by screwing 
up the nut. When the cap is first used, the bearing 
plates are l eft sl ightly apart, as shown in Fig. 1, the 
scre ws being afterward adj usted to move the plates 
down ward and inward when their inner recessed sur
faces have become slightly worn , whereby all slack or 
wear is taken u p. 

.. . . . ..  

Ph enomena by Means of the Electric Discharge. 

In a recen t  communication to the Acadelllie des Sci
ences, M. Ch. V. Zenger stdtes that observations of the 
effects produced by the Wimshurst machine on smoked 
glass platE'S led h i m  to experiment with a view of ob
tainin g an electrically produced imitation of various 
well known sol ar p henomena. A large sheet of glass 
wel l  dried on one fa!1e and covered w ith lampblack on 
the other was placed between the terminals of a Wims
h n rst machine. The + pole was brough t very close 
to the blackened surface, in the center of  which there 
was a circu lar tin disk. The - pole was from 10 to 20 
cm. distant from the other side. Sparkless discharges 
disturbed the blackened surface, and a representat ion 
of  the lines of electric force was drawn u pon the glass. 
The result was a s triki n g rep ro d uc t ion of a total 
eclipse of the sun, the m etallic d isk representing the 
moon. The lines of force produce around the edge of 
this disk all the chromospberic ph enomena witnessed 
during a sol ar eclipse, such as eruptive, linguiforlll and 
auroral protuberances. If the experiment is carried 
out in a dark roo III , red flames m ay be seen com
ing frOIll the edge of the d i sk, which exactly resemble 
in form and color those visible during a solar ecl ipse. 
Blackened glass balls s u bm itted to the Wimshurst dis
charge exhibit w hite spots, the photographic negati vp� 
of which are precisely similar to those of sun s pots. 
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®o��esponi)ence. 
'J'he llIachinist's Shibboleth. 

To the Editor of the Scientifio A merioan : 
To form an esti mate of a machinist's ability, in these 

days of im proved methods, is not so easy a matter as 
it was thirty years ago. Al most everything is now 
done on machine tools, and the hammer, chisel, and 
tile are little used. In the old time,  it was by his man
lier  of using these that we were accustomed to gauge 
the skill possessed by the new man. If he took hold 
of his ham mer handle at the middle, and struck as it 
his elbow had no joint,  or took up a file with his thumb 
under the handle and shoved it across the work with 
a teetering, jerky motion, he would at once be put 
down as an impo:;tor. 

Sometimes worse blunders than these were comm it
ted. For i nstance, grinding the cutting edge of a drill 
on the wrong side ,  or attem pting to put a belt on a 
pulley from the wrong �ide. 

The file test is a good one, and, if  fol lowed up, m ay 
put to shame some who claim to be good workmen. We 
wonder if  one in ten of the thousandslof1machinists who 
read your paper can file  a spot on a round iron bar, 
perfectly straight, crosswise. We have seen �uch a 
surface concaved by the slight rotundity of the file, 
One of the interesting features of this performance is 
the nice vi bratory movements of the joints in  the arms 
and body that are necessary to secure the perfectly 
parallel motion of the file. Oomparing these with the 
mechanism in the beam engine, the latter is very sim
ple, for in this there is but one point  to be kept in a 
parallel line (the crosshead), while  with the file both 
ends must be controlled and held true to a l ine. Yet 
the operation seems very easy w hen, by practice, the 
the art iR acquired. 

The plumber takes pride in his " wi ped joint ; "  the 
s later in shearing and punching his brittle material, 
like so m uch putty ; the blacksmith his perfect weld ; 
and the machinist wi l l  ever esteem his dexterous use of 
the file as one of his  best proofs of skill. 

One of the modern tests, we believe, is the use of the 
scraper ; and the fitting together of two surface p lates 
so perfectl y that they can only be separated by sliding 
them apart, may be considered no mean art. 

QUIRK. 

The Cnrabllity ot" Galloping Consnmption. 

The announcement by so well  known a physician as 
Dr. McCall Anderson that acute phthisis, or gallop
:ng consumption, is curable, excites a good deal of sur
prise and quite as much i ncred ulity, yet Dr. Anderson 
reports in  the British Medioal Journal seven cases of 
this character, of which five recovered. 

Acute phthisis is considered by Dr. Anderson to have 
two forms, acute tuberculosis and acute pneumolJic 
phthisis. Some of his cured cases were of the tubercu
lar character. The treatment advised is given in de
tail and contains  no especial l y  new feature. 

" The princi pal indications." he says, " are : 1 ,  to 
keep up the strength ; 2, to keep down the fever ; and 
3, to treat any special symptom or complication which 
may arise. 

" 1. Two thoroughly trained and reliable nurses are 
indispensable, one for day and the other for night duty ; 
for without admirable nursing no hope of improve
ment can be entertained ; and the hygienic and other 
surroundings of the patient should be satisfactory, so 
that we need not be surprised that when the disease 
occurs in the homes of the working classes it is almost 
necessarily fatal, and that hospital patients h ave the 
best chance of recovery. The patient must be fed con
stantly on fluid food (soup being avoided if diarrhea is 
present), both day and night, and stimulants (from 
3 ij. to 3 x.) are required early in  the attack, but should 
he given in small quantites, frequently repeated and 
along with the food. In fact, the dietetic treatment 
should correspond with that of a case of fever present
ing symptoms of a similar degree of severity. 

" 2. At bedtime a subcutaneous injection of sulphate 
of atropine (gr. -rio tu gr. lo) is  given. This checks per
spiration when present, acts as a sedative to the sys
tem, indirectly helps to reduce the fever, and diminish
es the secretion from the lungs. 

" 3. Remedies are given with the view of lowering 
the temperature. This is a point of the utmost con
sequence, because the majority of the patients die con
sumed by the fever. Some benefit is derived by allow
i n g  the sufferer to suck ice freely, by giving the food 
and drinks iced, by sponging the body w ith iced 
vinegar and water, or even by using iced enemata. 
But our main rel iance is upon one or more of the fol
lowing methods : 

" (a) Niemeyer's antipyretic pill or powder every 
four hours, containing gr. j .  quinine, gr. � to gr. j _  
digitalis, and gr. 7.( to gr. !4. opium. T h e  portion of 
opium may even have to be increased beyond this if 
there is milch diarrhea. The effect of the digitalis 
must be carefull y watched, and it must be omitted for 
a time if the pulse becomes preternaturally slow and 
irregular and the secretion of urine very scanty. 

" (b) The administration dail y- particularly shortly 
before the temperature tends to be highest-of from 

J citntifie �tutritau. 
ten to thirty grains of quinine, given, as suggested by 
Lieberllleister, either in a single dose or, at all events, 
within an hour. 

.. (0) The application of iced cloths to the abdomen 
for half an hour every two hours so long as the tem
perature exceeds 100°. The application of iced cloths 
is made in this way : 

" The nightdress is pulled well up over the chest, so 
as to avoid any possibility of its being wet, and, for a 
similar reason, a folded blanket is placed across the 
bed under the patien t's body. The usual bedclothes 
are arranged so they reach up to the l uwer part of the 
chest only, which latter it; covered by a separate 
blanket in ordu to prevent unnecessary exposure 
while the cloths are being changed. T wo pieces of 
flannel are employed, each being sufficienly large when 
folded into four layers to cover the whole of the front 
and sides of the abdolllen. One of these, wrung out of 
iced water and covered with a piece of dry flannel to 
protect the bedclothes, is applied , while the other is 
lying in a tub uf iced water at the side of the bed. The 
pieces of flannel are changed every minute, or so often 
that they still feel cold when they are removed. The 
changing of the flannel, particularly when two persons 
are in attendance, one to remove the bedclothes and 
the flannel, the other to apply the piece which is  
freshly iced, can be accomplished in a few seconds. "
Medical Recm·d. 

There is no remedy for this, except, should the 
detail appear fully developed, to resort to intensifica
tion, or the building up of the image obtained.  The 
precautions to be observed are to use a strong eikono
gen developer, 11 grains of eikonogen to the ounce of 
water and 10 grains to the ounce of carbonate of 
potash, pouring the eikonogen sol ution, without the 
addition of potash, on to the plate for four minutes 
first, then by adding the potash .  Development should 
be kept up until the high lights sho w through at the 
back of the plate and until the density looks suffi· 
cient by transmitted ruby light, though when this 
time arrives the plate may appear to be black over its 
entire surface. 

The general fault is that insufficient time is allowed 
for the bringing out of the image. The eikonogen 
developer may be left on a plate for two hours without 
staining the parts that were in  the shadow ; thus it  is 
admirably adapted for shortly exposed plates. It is  
true also as Mr.  Burbank remarks that some brands of 
plates have too little silver for instan taneous work ; 
such can only be found out by experiment. When 
an emulsion is found to work well, it is advisable to 
secure more plates of the same number, if uniformity 
and certainty are desired. In cold weather the tem
perature of the developer should be at 65° F, 

. , . . .  
Stokers on the Fas' Ships. 

- • • • • On the steamship City of Paris there are sixty fire-
PHOTOGRAPHIC NOTES. men, who feed the fiery maws of fifty-four furnaces. 

The Amerioan Photographio Conferenoe is the title that create steam in nine steel boilers. Fifty coal 
of a new organization of scientific and amateur photo- passers shovel the fuel from the bunkers to the furnace 
graphers recently organized in New York for the pur- doors, and the firemen toss it in. There is something 
pose of establishing an association which shall be I more than mere shoveling in firing. The stoker must 
national i n  character and have as its con trolling ele- know how to put the coals on so they will not burn too 
lUent  represen tatives of all the photographic societies quickly or deaden the fire. He must know how to stir 
and clubs. in the Uni ted States or of America. or poke the fire so as to get all, or nearly all, the caloric 

An annual conference is to be held in different cities, out of the coal. He must know how to obtain the best 
to last three days and be accompanied by an exhibit of results from the Welsh coal he burns 011 the voyage to 
photographs and ap paratus. Papers and researches on this port and the American coal he uses on the trip 
different branches of photography are to be read and eastward. Each kind req uires different handling. 
measures adopted for furthering the practice of photo- Often the result of a race eastward has been deter
graphy. One of the objects of the conference will be m ined by the superior knowledge of the handling of 
the establishing of a photographic institute, where, for American coal possessed by the winning ship's stokers. 
a given tuition, any special application or branch of To a lUan who thoroughly understands it, firing i s  
photography can be learned. T h e  next meeting is t o  easier than it used t o  be. But it is, nevertheless, s o  
he held April 21 ,  1891, in this city. Among t h e  officers arduous that t h e  veterans are n o t  over forty-five years 
elected were : President, Dr. Ely Van de Warker, of old. Nearly all the stokers on the City of Paris and 
Syracuse, N. Y . ; Secretary, T. J. B urton, of the So- the City of New York are between twenty and thirty 
ciety of Amateur Photographers, of New York. years of age. They received $20 a month and their 

The transactions of the conference are to be published board. The leading stoker gets a few dollars more, 
and distributed to members. Any amateur or profes- and does not have to work quite so hard. He is usually 
sional photographer lUay j oin the conference as a sub- the eldest of the crew he directs. The coal passer, the 
scribing member, the annual fee being but three dol- limit of whose ambition is  to become a fireman, gets 
lars. $17. 50 a month. The leading coal passer, or trimmer, 

How to Remo've Nitrate of Silver Stains fTom the gets a l ittle . more than this. 
Fingers.-A correspondent gives the following harm- Service in the fireroom is divided into six watches of 
less process : fou r  hours each . The fireman works and sleeps every 

First. -Paint the blackened parts with tincture of alternate four hours. After the first day from port 
iodine, let remain until the black becomes white. The two out of every six furnaces are raked out to the bare 
skin will then be red, but by applying amlUonia the bars during the first hour of each watch. Thus, in a 
iodine will be bleached, leaving white instead of black voyage, all the furnaces are cleaned once in every 
stains of nitrate of silver. twenty-four hours. The steam goes down a bit in the 

Density in Negatives Developed with Eikonogen.-A hour while the cleaning is going on. The perspiring 
correspondent having some trouble with eikonogen stokers shovel i nto the furnaces fifteen tons of coal 
writes as follows : every hour, or il40 tons a day. The sh i p  usually takes 

Mr. Burbank in his excellent handbook on " Devel- in 3,000 tons at Liverpool, and has between 500 and 
opment of Dry Plates," mentions the fact that instan- 800 tons left in  her bunkers when she arrives here. 
taneous views lose their density in the fixing bath. I The engineers' department is entirely distinct and 
find this trouble myself, and that my well developed separate from the fireman's. On the City of Paris 
plates are but  ghosts of what they were before being there are twenty-six engineers, including hydraulic 
placed in fixing bath. and electrical. They are ed ucated in engine shops on 

Mr. Burbank makes no suggestion as to the remedy ; shore, and a certain number of them go on ships every 
can any of your readers give any advice in the matter ? year. They a!'e all machinists, so whenever the ship 

I notice in another part of the book Mr. Burbank break down they know how to repair the damage. I n  
speaks o f  certain brands of plates having this trouble, case the chief engineer should be disabled, any assist-
but mentions no name. Is this the only caUtie ? ant could take his place. -New York Snn. 

Our correspondent signs himself Eiko, which we sup- • •  Ij '  • 
pose means that he employs the Eiko developer. In Laziness a Foe to Ol'lginality. 

general it may be remarked that the amount of density We do not know who said it, but it is a fact well 
an instantaneously exposed plate is capable of giving stated, and we regret not being able to give the writer 
depends on the actinic quality of the light at the time proper credit. The great enemy to individ ualism is 
of the exposure and the duration of development. The laziness, and thoRe who know anything of h u man frail
stronger the light and the slower the shutter, the ties will,. I am sure, bear me out when I say that . •  men
more deeply will the light penetrate in to the film and tal " laziness is far more common and far more difficult 
affect a greater number of the particles of bromide of to overcome than that of the body. It  is so much easier 
silver, which, being reduced by the developer, gives to�ccept dogmatic teaching, and to shift the responsi
the relative density. Hence it fol lows that a film which bility of our views on to others rather than to concen
has only been faintly impressed with light, as some of trate our thoughts and work out the lessons of our own 
the instantaneous exposures are, cannot be brought observations_ It is m uch more pieasant to butterfly 
out by the most powerful developer any further than I from theory to theory than to seek truth with patient 
the action made upon it  by the light.  That is, the tenacity ; why trouble ourselves to learn self-reliance, 
particles of sil ver on the surface are reduced first and when natural indolence protests again st the sacrifice ? 
the pict ure appears on the surface fully developed and It is easier to imitate than to originate ; plagiarism 
of sufficient density we will su ppose _by reflected light. and m imicry are such prominent features in our lives, 
But the light not having had time to pass through that their presence might almost be q uoted as an argu
the film has not acted on the underlying stratum, thus ment in favor of our evolution in past ages from simian 
the stratum is unaffected by the developer. When ancestry. How plausible are the excuses we make for 
the supposed fully developed plate is now put into our want of this individualism ! We are so dread fully 
the fixi ng bath , the underlying stratu m  of bromide afraid of being thought bumptious, we are so delight
of silver is dissolved out, which necessarily red uces fully  humble, we really do not wish to intrude our 
the density very much and gives the negative the ap- t· opinion, and yet al l  the brightest l ights of our profeB-
pearance like that described. sion have been men of strong individualism. 
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J'ritutifi r 1\tutti rau. 
'rhe Railroad across South Aillerica. I goes on unceasingly year after year, and to the until" 

El Echo de los Andes, a semi·technical newspaper, i n  ing labors of its earthworms this part of West Africa 
its issue of August 28, gives the latest particulars con- owes the livel ihood of its people. Where the worms 
cerning the Transandine Railroad. Attention is es- do not work, the Yoruba knows that it is useless to 
pecial l y cal led now to the cutting of the tunnels which, make his farm. 
under the snowclad mountain,  will unite Chili  and the Estimating 1 square yard of dry earth b y  2 feet deep 
Argentine Republic. The total length of the tunnels as weighing half a ton, there is an annual movement of 
already cut is 1, 800 meters (th e meter being equal to earth per square yard of the depth of 2 feet amounting 
39'38 E nglish inches) ; 750 meters on the Chilian side to not less than 45 pounde. From this it  appears that 
and 1 , 050 on the Argentine side. every particle of earth in each ton of soil to the depth 

The international railroad of the Andes, as is well of 2 feet is brought to the surface once in twenty-seven 
known, is being built jointly by Chili and the Argen- years. If seems more than probable that the com para
tine Republic, the two countries which it will unite d i·· tive freedom of this part of West Africa from danger
rectly, and each of which is working on its own terri- ous malarial fevers is due, in part at least, to the work 
tory The frontier limit of the two nations is i n the of earthworms in ventilating and constantly bringing 
tunnel of la C umbre, or " the Summit. " The Buenos to the surface the soil in which the malarial germs live 
Ayres government began its tunnel work three months and breed. From specimens which Mr, Millson has 
before C h ili,  which explains the fact that out of the sent home it appears the worm belongs to a new species 
1 , 800 meters of pierced tunnel only 750 belong to Chili. of the gen us Siphonogaste1'. The type of this genu s  
B u t  this difference will not be main tained, f o r  C h ili is has been q u ite lately descri bed from the Nile mud. 
now working more rapidly. For i nstance, 180 meters • ' • • .. 
have been recently perforated on the Chilian side, BACILLUS OF TUBERCULOSIS, 
while only 160 were cut on the Argentine side within It is well known that infectious diseases, snch as 
about the same length of time . consumption and cholera, have a parasitic origin . and 

The mon thly progress in  perforating amounts to that each one of them has its characteristic micro-or
about 450 meters. There is a s uccession of eight t u n- ganism. In 1878 Dr. Koch published hi8 . .  Untersu
nels, crossin g  from one side of the Andes to the other. 
The tunnels, with their lengths, are as follows : 

Tunnel. Length in meters. 
JUIlcal . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . .  " . . . . . . . . . . . . . .  " . .  1,104 
Juncal illo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.275 

Portillo . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1.885 

.La Calavera . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3,750 

La Cum bre . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . .  3,065 
Las Cuevas . :'. . . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . 850 

Navarro . . . .  . . . . • . • • . . . .  . . . . . . . .  . . .  . . . . .  . . . .  . . . .  . . . .  . . . .  . . .  756 
Las Lenas . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . .  690 

Total length . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,375 

Of th ese tunnels, 11 , 158 meters are on the Chilian ter
ritory and 4,217 on Argentine.  The work is, therefore, 
of greater im portance to C h ili  than to the Argentin e, 
not only on account of the large n u m ber of miles to be 
tunneled, but  also because the engineering difficu lties 
are greater. For instanee, the tunnel of Del Portillo 
is really a curiosity. It is h elicoidal in  form, and is like 
an immense corkscrew, winding under the mountain .  
Its  upper  open ing is 135 meters above its  lower en
trance. The t unnels are  d ivided into t h ree sections, 
two belonging to C h i l i  and one to the Argentine Re
public. The section of Juncal includes the t wo tun nels 
of Juncal and Juncalillo ; and that o f  Calavera in· 
eludes the tunnels of Porti l lo, Calavera, and Cumbre. 
All these are on the Chilian side, while  the section of 
Las C uevas is on the Argentine side. 

In each of those sections are erected houses for en
gineers and workmen, hospitals , office buildings, etc. 
They are built of materials capable of resisting the in
tense cold of those h i gh regions . 

The t u n n els  are attacked in t wenty -six different 
places ; hal f o n  the Argen t i n e  and h alf  on the Chilian 
side. The finest machinery and engi n es are used, and 
motive power is mainly furnished by electrical ma
Chines, working on a larger scale than has ever been 
attempted before in similar u ndertltkings. It is calcu
lated that, through the use of that kind of motive 
power, and of im proved machinery, the work moves 
fou r  or five times as rapidly as if it were done by the 
ord i nary methods. 

Af" i c a ll Earthworlll!l. 
The last Kew Bulletin con tai n s  a report by Mr. 

Alvan M i l l s o n ,  the  Assistant Colonial Secretary of 
Lagos, on Yoru ba Land .  the native territory adjacent 
to Lagos. After describing the wasteful system of cul
tivation employed by the natives and the wonderful 
rapidity with which the soil recovers from it, he says 
the mystery is solved in a simple and u nexpected man
ner during the dry season. The whvle surface of the 
ground beneath the grass is seen to be covered by rows 
of cylindrical worm casts. These vary i n  height from 
a quarter of an inch to three inches, and exist in as
tonishing numbers . It is in many places im possible to 
press a finger upon the ground without touching one. 
For scores of square miles they cover the surface of the 
soil, closely packed, u pright, and burnt by the sun into 
rigid rol ls  of hardened clay. The rains ultimately 
break them down into a fine powder, rich in plant food 
and lending itself  easily to the hoe of the farmer. These 
casts are very d ifferent in form from those familiar in 
English gardens.  On digging down, the soil is  found 
to be drilled in all directions by a countless 
mul titude of worm drills, while from 13 inches to 2 
ieet i ll depth the worlllS are found in great numbers i n  
t h e  moist s ubsoil .  It is impossible to estimate their 
nu mber per cubic foot, as the qnantity varies accord
ing to the season and the local i ty .  Having carefully 
removed the worm casts of one season from t w o  sepa
rate square feet of land /',t It considerable distance from 
one another, and chosen at random, Mr. Mil lson found 
the weight to be 10% pounds in a thoroughly dry 
state. This gives It m ean of over 5 pounds per square 
foot, and a total of not less than 62, 233 tons of subsoil 
brought to the surface on each square mile of cultivable 
land in the Yoruba country every year. This work 

Fig. I. -·SECTION THROUGH TUBERCLES OF THE LUNGS, 

SHOWING TWO LARGE CELLS WITH NUMEROUS 

BACILLI. 

The specimen having been colored,  the bacilli appear as dark dashes. 

Magnified 000 times. 

chung ueber die Aetiologie del' Wundinfectionskrank
heiten," which embodied the results of his investiga
tions in this field of research and formed the basis of 
future study, the result of which was the discovery of 
the bacill us of tuberculosis. The co urse followed by 
D r. Koch has been so fully explained in former issues 
of the SCIEN TIFIC Al\IERICAN that it seems unneces
sary to treat the subject again in detail , but we publish 
to-day two excellent cuts, for which we are in debted to 
the lllust1'i1'te Zeitung, showing the bacilli alone and 
as they are fo und in the tubercles. 

Dr Koch's methods, which have been so strikingl y  

Fig; 2.-TUBERCULAR BACILLI, MAGNIFIED 

2,000 TIMES. 

At the left, bacilli free from spores. At the right, bacilli with colorless 

places which are sup posed to be spores . 

confirmed by his work, have opened new fields in the 
science of bacteriology, and the resu lts of his work 
have been felt in  every department of medicine. 

. � . . .. 
Photo Carbon Printing. 

BY T. C.  HoellE. 
The principle or foundation of carbon printing is 

based on the action of light on bichromate salts when 
combined with organic matter. This discovery was 
first brought to public notice by M. u n go Pontou in 
1839. M. Becquerel, M r. Fox Talbot, and others expe
rimented on this new reaction, but M. Poitevin, in 
1855, was about the first to bring out any real practical 
results. It was through h i m  that photo·lithography, 
photo-mechanical printing and kindred processes were 
put into com mercial use. 

The first to introduce prepared carbon tissue, and a 
practical formula for working the same, was Mr. J. W. 
Swan, in 1864. Sinct then there have been several 
iIUpO.cta.llt improvements made, simplifying the process 
still more. A suitable paper is coated in long rolls 
with a pigmented gelatine ; this is cut to the required 

7 
size and sensitized for use in a bath of bichromate of 
potash, 15 to 20 grains per ounce of water. When 
dried in a dark room it is ready for exposure, u n d e r  
t h e  negative, t o  t h e  action o f  s unlight. It  is  important  
that the negative has  a safety edge about half  an i n c h  
ali around it, to  prevent the  light from acting on the 
margin of the tissue. After exposure, which must be 
j udged by a photometer, the tissue i s  placed in cold 
water until it lies l imp and flat. Your glass or porce
lain, which has been cleaned and coated with plai l l  
collodion, is wetted or washed i n  water, then laid o n  a 
table, some water sprinkled on, the carbon paper i s  
laid face down on it, a thin rubber cloth laid over, and 
then a squeegee passed over l ightly to bring t h e  car
bon paper in contact and drive ont all air bells. It  is 
now allowed to rest for a few minutes, then placed in 
a pan of tepid water and rocked.  The first portion of 
t h e  gelatine mixture to dissolve is  that which had been 
protected by the safety edge on the n egative. N o w  
the paper which had been coated can be peel ed off 
and the transferred picture washed out according to 
the gradation or tones in the negative and the action 
of l ight on the sensitive compound. The coating is 
rendered more or less insoluble, and all soluble por
tions will wash out i n  the warm water. The picture is 
then washed in cold water, and finally a solution of 
alum water is flowed over and the plate set up to dry. 
While the surface is wet it is  very tender, but w ill dry 
hard and sharp. 

The collodion is  used to prevent the delicate detail 
or half tone from washing away. I II sensitizing or 
washing, the light h as no effect on the material whi le  
wet. After sensitizing, the paper wil l  keep two week� 
i f  put in an air-tight tin box. Porcelain or zinc plates 
that have been cleaned, slightly waxed, and then col
lodionized, can have the proofs developed on theIll 
re-transferred when dry on to transfer paper b y . wet
ting the paper until i t  feels slim y, then s q u eegeeing i t  
down on the picture, and when dry i t  can b e  peeled otr 
easily. Proofs on porcelain or for lantern slides sho u l d  
be printed l ight ; those for window transparencies, 
deeper. The proofs call be, after printing, transferred 
to almost any material, such as celluloid, metals, or 
wood. When you hang the paper up to dry after sen
sitizing, it  m ust be in a room well venti lated ; i f  not, 
the coating is apt to dry insoluble and will be of no 
use. All carbon pictures are considered permanent.
Jour. Soc. ·Am. Photo. 

COlnpletioll of' the Greae MO llntain B r i dge. 

The new Verrugas bridge was lately opened for 
traffic. The bridge is of the cantilever type, supported 
on two iron towers. Its total length is  575 feet, its 
suspended span being 105 feet lon g. At its middle 
point it  is  252 feet above the bottom of the valley which 
it spans. 'rhe bridge is entirel y of wrought iron . and 
was constructed by Cooper, Hewitt & Co. at their 
works in Trenton. 

The Verrugas bridge is one of the featu res of  the 
Oroya Railway, now known as the Central Rail way 
of Peru. This rail road starts from Callao on t h e  Pa
cific, runs through Lima, and thence ascends the Andes 
by difficult grades, reaching its greatest elevation at 
Chicla, about 12, 300 feet Itbove the level of the sea. T h e  
bridge spans a chasm o f  235 feet i n  width, with preci pi'  
tous sides, and replaces the old Verrugas vi ad uct b u i l t.  
in 1871, which was destroyed in  March, 1889, by floods. 

The Harvester Trllse.  
A mammoth combination has been effected between 

the harvester machine companies of the United States. 
The new trust is to bear the name of the American 
Harvester Co. , and it has been organized under the 
laws of the State of Il l inois, with a capitalization of 
$35,000,000. The following companies have ack now
ledged their allegiance to the new compan y : The 
McCormick Harvesting Machine Company, Chicago ; 
the Walter A. Wood Mower and Reaper Machine Com
pany, Hoosick Falls, N. Y. ; Warder, Bush n ell & 
Glessner, Springfield, 0. ; Aultman, Miller & Co , 

Akron, 0. ; the Whitman & Barnes Manufacturing 
Company, Akron, O. ; the Plano Man ufacturing Com
pany, Plano, Ill. ; the Mil waukiJe Harvester Com pany, 
Mil waukee, Wis. ; the Esterly Harvesting Machine 
Company, Whitewater, \Vis. ; the Minneapol is Har
vester Works, Minneapolis, Minn. ; Emerson, Talcott 
& Co. , Rockford, Ill. ; the J. F. Seiberling Company, 
Akron, O.  ; Seiberl ing, Miller & Co . , Doylestown, O. ; 
Am os Whitley & Co. , S pringfield, 0. ; Hoover & Galll 
b le, Miamisburg, O. ; D. M. Osborne, Auburn, N. Y. ; 
the Richardson Manufacturing Company, \Vorcester. 
Mass. ; Adriance, Platt & Co . . Pou gh keepsie, N. Y. ; n. 
S. Morgan & Co. , B rockport, N. Y . ;  the Johnston Ha l" 
vester Company, Batavia, N. Y. 

The incorporators are C yrus H. McCormick, 'Vm. 
Deering, Hon. 'Walter A. Wood, Hon. Lewis Mill er, 
Gen. A. N .  B ush nell, and Col . A. L. Conger. 

Some idea of the in terests that w i l l  be affec ted by the 
trust may be i n ferred froUl the fact that nearl y all the 
farmers will  be affected favorably or u n f a  vorably by the 
trust, and it is stated that the companies included in 
the corpora tion employ some 15,000 men. 
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METALLO CHROMES. 

BY GEO. 1\[. HOPKINS .  

The production of N obili's  r i n g s  is a very simple and 
pleasing electro-ch em ical experi me nt which may be 
read ily tried by any onfl havin g  one or two batteries, 
or a small  dynamo or magneto-electric machine, and 
figures of various ki nds m ay be produced by the same 
process in bri l l ia n t  colors. 

To prod uce the ri ngs, all that is required is a B unsen 
or Grenet battery in good order, a strong solution of  
acetate o f  lead (sugar of lead) and a steel or nickel 

Fig. l .�PRODUCTION OF NOBILl'S RINGS. 

plated b rass p l ate. T h e  lead sol ution is placed in a 
com lll o n  saucer. the steel or n ickel ed plate is placed i ll 
t h e  boltom of the saucer a n a  co n n ected by a wire with 
t h e  zinc pole o f  the batter y , and the end of the wi re, 
which is con nected with the carbon pole of the battery. 
i s h e l d  n ear the steel plate w i t h o u t  touchin g  it, as 
� h o w n  i n  F ig . 1 .  In a very short t i m e  a spot of color 

will  appear on the p l ate, and in a Ill i n ute o r  so the 
spot w i l l  s pread rapid l y a n d  for m  concentric  rings of 
prismati c  colors, as s h o w n  in Fig. 2.  A few t r ial s w i l l  
e n a b l e  t h e  operator to det e r m i ne the t i m e  requ i red for 
the production of the best effects. When the operation 
has proceeded far enough,  the plate i s  removed from 
the so l u t ion , washed in clean water and dried. The 

beau t i fu l  col o r  e ffect i s  d ue to the decom position of the 
l i gh t  by the exceed i n g l y  thin film of peroxide of lead 
deposited on the su rface of the plate. It i s quite 

� cttuttf t c �mtricnu. 
permanent, and serves to protect the surface of the 
plate from oxidation . 

To secure the best resul ts, the pl ate shoul d be highly 

polished and the lead solution should be filtered. 
By providi n g  anodes of different iorms, various orna

mental figures may be produced o n  the surface of the 
plate. For example, a wire bent into the form of a 
letter or figure of any form may be u sed as an anode 
for producing a figure of the sallle general form on t h e  
plate . As i t  is somtltimes difficult to hold the a n o d e  in 
t h e  proper position,  ordinary insulated wire (magnet 
wi re) may be used. This permits of placin g  the anode 
aown u pon t h e  plate, the i n sulation servin g  to pre
vent direct electrical contact. 

Very beau t i f u l  effects may be secured by cutti ng an 
anode of the desired shap" from sheet copper and bend · 
i n g  parts so as to vary their d istance from the pl ate as i n  
t h e  case of t h "  cross, Fig. 2. T h e  resu lt is  t hat the fi l m  
i s  deposited i n  beautiful ly graduated colors at the ex

tremities of the fig u re,  the arrangement of colors bear
ing some resem blance to those of a peacock feath er. 

The arrangement of the col ors in these fi l m s  is that o f  

the s o l a r  s pectrum. Nobili 's  rings resemble Ne wton's. 

The colors are fully as intense and more read i l y  seen . 
N ob i l i  d iscovered this  phenom enon in 1 826. S i nce 

that time many m odifications of the process have been 
devised, and some co m mercial applications h ave been 

made. It has been u sed to some extent i n the orna
m entation of small obj ects, sudl as buttons, artic l es of 
j e welry, etc. , i m parting to them an irid escence which 
cannot be i m i tated b y an y arti fi c ial colori ng. 

Becquerel suggested a sol u t i on for th i s  p u rpose, the 
form ula of which is as fol l o w s :  . .  D i ssol ve 200 g raullnes 
of caustic potash i n  2 q uarts o f  d i sti l l ed wllter, add 1 50 
gratllmes of l itharge, boil  t h e  mixt u re for a half hour ,  
and a l l ow i t  t o  settle. T h e n pour off the clear liq uor 

a n a  d i l ute with its  own bulk of wate r. " 
This solution is adap ted to other me tals than those 

above mention ed, but the acetate of lead solution 
yields very satis factory results a n d  i s  sufficient for ex

peri men tal demonstration. I n  cond ucting these ex
periments the poison ous nature of the solutions should 

b e  borne i n  llI i n d. 

HORIZONTAL TRIPLE EXPANSION ENGINE. 

We illustrate a tripl e com po u n d  h o rizontal en gi ne 

con structed by Messrs. Tangyes, limited, Corn wall 

HORIZONTAL TRIPLE EXP ANSION ENGINE. 

Works, Birminghalll. Enginee ring, to w hich we are 
indebted for our engraving, says : The cylinders are re
spectively 8 inches, 11� inches, 16� Inches in cliame· 
tel' by 18 inches stroke, and drive cranks set at angles 
of 120 degrees. The cut-off to the hi gh pressure cylin
der is controlled automatically by t h e  Tan gye-John
son expansion gear direct from the governor ; the cut
off to the intermed iate and lo w pressure c y l inders is 
not variable, ordinary Trick- ported val ves  bein g  u sed . 

Fig. 2.-METALLO·CHROMES AND ANODES. 

All the beari n gs and wearing s u rface,; are o f  l i b e ral 

proportions. The m a i n  and cran k pin bearings are l i n 

e d  with ant i -friction m etal. A s  t h i s  t ype o f  engine i t;  

often requi red t o  r u n  contin uously for hours without 
stop p in g, the oili n g  arran ge m e n t s  for all the moving 
parts are suitable for t h ese con di tions. One o f  these 
engines was tested at the Corn w a l l Works in March, 
1889, making several conti nuous runs of three to five 
h o u rs ; d i agrams werd taken at frequent intervals, and 
t h e  feed water carefu lly m eas u red . The tem porary 
boiler then used was rather small, and the fire h ad 
therefore to be forced, so that no coal record was 
kept. 

T h e  results work out to 1 8 · 6 Ib.  o f  water per ind icated 
horse power per hour when indicat i n g 96 8 h orse power 
a n d  run n i n g  141 re vol ll tiol lS  pe r m i n nte.  The l oad 
was applied to two friction brake wheels 7 ft. 6 in. in 

© 1891 SCIENTIFIC AMERICAN, INC.



d iameter by 12 in. w ide, one .:>n either side of the en
gine. The rims of these w h eels w ere made with in
ternal flanges, and were kept cool by water. 

W h e n  desired, th ese engines are placed under loco
mot i v e  boilers constructed for a working pressure of 
165 lb. per square inch ; the smokebox resting upon a 
pedestal fitted to the cylinders, and the ash pit being 
bolted het ween the channel irons, which are prolonged 
beyo n d  the crankshaft bearing. 

A Tangye d u plex boiler feed er, supplying the boiler, 
is fitted to the ash pit casting alongsi de the firebox, in  
order to leave f r e e  aCctess to one s ide of the engine. 
One end of the cran kshaft i s  lengthened ; a single large 
flywheel and an outer bearing are su pplied . The 
even distribution of 
power wh ich is at
tai nable w i th t h i s  
class of  engine, and 
its steady running at 

h i g h speeds, com
mend it for extensive 
use where these qua
lities are of im port
ance.- Engineering. 

REMARKABLE RAIL

W A Y  COLLISION 

IN IOWA. 

The accompanying 
il l ustrations, repro
d uced from pictures 
m ade by Mr. Theo

dore A. Brown ,  a 
photog r a p h e r  o f  
Marshalltown, Iowa, 
represent the curi
ous result of a rail
way collision w hich 
took place in that 
neighborhood, on 
the Iowa Central 
Railroad, on Octo
ber 30. The accident, 
if such it may be 
called, was caused by 
" a  mi stake in train 
orders," and two 
men were seriously 

J'titnfifi t �mtri tau. 9 
Dangers to Street Car Motors by Lightni ng. precisely similar. In each case the • .  A " coil was the 

The Electric World says : We recen tly received from one damaged, and inj u ry had occurred by the dis
a correspon den t a very in structive account of a singn- ch arge from the coil to the magnet core. The cause of 
lar accident from lightning, which happened the past this selective i nj ury of the three cars running down 
summer, on a Sprague electric road of mod erate size. grade is not far to seek. 
The vul nerability of railway app!l.ratns to l i ghtning In the method of field comm utation employed the 
has been the cause of considerable loss to the various " A "  coil, as is well known, remains al ways charged, 
com panies, more especially as the dynamo is subj ect even w hen the motor is not running. Conseq uently 
to inj ury, but now and then armature and field coils when the lightning got upon the trolley w i re it was 
on cars are burned out from the same cause. So far as free to pass down into the m otors, and then broke 
the dynamo is concerned, the powerful shunt winding through the insulation and j n mped across to the cores. 
has a tendency to force the discharge through to the 

I 

In the cars that were running, this d ischarge was 
core of the armat ure instead of choking it as is  ordi n a- checked by the high �elf- i n d u ction of the magnet �oils. 
ri ly  the case with a series-wound motor. On the par- and what small amount could pass through was free to 

go to earth without 
i llj ury to the motor. 
In the cars where the 
current was shut off, 

however, there was 

little of this ch eck
ing action, and con· 
sequentl y the light
n i n g  j u m ped across 
to the core and 
went to the earth. 
The el ectrical su per
i n tendent 0 f t h e  

r o a d  i n  q u estion,  

who is  more than 
usually ingenious in 
the matter of  re
pairs, saw the point 
of the acciden t at 
once and prom ptly 
changed the con nec
tions, so that the 
. ,  A " coil should not 
he charged when the 
Illotor i s  not i n  ac

tion, b ut should be 
cut off at the swi tch 
box. S ince that t ime 
the l ine has not 
been struck, so that 
the efficiency of t h is 
arrangement has not 
b e e  n tested, b u t  
t h e  arrangement 

REMARKABLE RAILWAY COLLISION IN IOWA. 

inj ured, but no one was killed. The crews of both ticular occasion to which we are referring, a severe certainly lessens the likelihood of damage to the 
engi nes jumped j ust before the collision. A regular thunder storm occurred w hile the cars were out upon motors. 
freight train was going west with orders to " ru n  the li ne. Now the road in question has rather severe • « .  I .. 

regardless of all trains, " when a switch engine, with grades, produced by a series of ridges over which the THE latest and fastest, for her s ize, torpedo boat is 
t wo e m pty flat cars, was ordered to back east for some road passes i n  succession. the Bat h u rst, built b y  Yarrow & Co. , London,  for the 
miles on the same track, to take on a load of stone. During the course of the storm the trolley wire was A'gentine gove rn m ent, 1 30 feet long, 13� feet beam. 
The two trains met, both running at a high rate of struck by lightn ing at a t i m e when three of the cars Displacement, 76 tons, with load of 14 tons. Loco mo
speed. The engine of the westward-bound freight were running down grade OIl three of th e  ridges before tive boiler, with heating surface of 1 , 500 square feet. 
train made kindling wood of the two flat cars that mentioned by gravity alone, the current having been Makes over 8 tons of steam per hour, 200 pounds pres
were backing east, then m ade almost a clean j u mp over cut off as usual. The other cars were in motion sev- s ure. Consumption of fuel, 2� poun ds per horse 
the tender of the other locomotive, and landed upon eral of them on heavy grades. The result of the power per hour. Engine-fo u r  cylinders, on the q uad
its back. The lower engine and tender did n ot leave shock was to disable the three cars that were running ruple expansion plan, 1 , 230 indicated horse power. 
the track, although its tank was knocked loose, and in down grade and to leave the others quite u nharmed, Cylinders, 14, 20, 27, 36 inches, 439 revol utions, maximum 
the position shown both engines were hauled back to although from their position they were at least as 500 revol utions per m i n u te.  Average speed of two 
the station a.t Marshal l town . The coal in the tender much exposed as the inju red ones.  On subjecting hours' run,  24 '426 knots,  or 28 · 1 statu te m i les per hour. 
took fi re, and was b urning fiercely when the two en- the damaged cars to a careful examin ation it was Maxim um ;;peed on measured mile, 26·086 k nots, or a 
gines reached t h e  station. found that the injuries received by them were ahuost I little over 30 miles per hour 
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RECENTLY PATENTED INVENTIONS. A gric ult u ral. 

Engineerinc" CUTTER BAR FOR HEADERs. -C harles 

ENGINE GOVERNOR. -Martin A. Green , E. Plumtree and Louis A. A. Tonnet, Spokane Falls, 

Al toona, Pa. This governor is of a class which have a 
Washington. This is a double cutter bar for a barvest· 

laterally movable eccentr"ic upon the crank shaft of the ing machine, a pitman connected witb a lever operatw 

p.ngine, centrifugal welgnts operating in connection ing one of the cutter bars, tbe otber cutter bar beIng 

with centripetal springs to vary the position of the ec- operated by another lever formed of two members 
united by a s1 idiuQ, mection, each of the members centric, the invention covering an improved construc

tion whereby the force exer�ed by the springs may be 
read i ly  and accurately adjusted witb reference to the 
O i Jposillg force exerted by the centrifugal weights. 

LOCOMOTIVE EXHAUST NOZZLE. -John 
J. De Laucey, Binghamton, N.  Y. Tbis nozzle has an 
unohstructed open upper end, and in connection there
with IS employed a flat plate having an unobstructed 
oper..ing of the same size as the nozzle ontlet, to one 
side of which it is pivoted to vibrate horizontally across 
it. its swinging motion being under the control of  the 
engineer in the cab, whereby the exhaust may be regu
lated, thereby regulating the draught in the boiler. 

'VHEEL FOR ROAD ENGINES. -Rescue 
B. Page, Oakland, Cal .  This wheel is so made as to 
prevent the sinking into the ground of the shoes used 
with lt� also providing means whereby one of the shoes 
will at  all times be in contact with the ground, !lnd 
wherehy the shoe to be lifted will be elevated first at 
that end facing the line of travel of the wheel, thus 
reduclng suction. 

BOILER LEVELER. - Ole O. Kravik , 
St. Carl, :Sorth Dakota. This invention provides a 
construction 8pecial ly  designed for portable boiler::!, 
to raise and lo\ver their front ends when going up or 

d o wn a grade without interfering with the turning of 
the front wheels, the devices therefor being simple, 
durable. and easily manipulated. 

Railway A ppliance!!!. 

CAR COUPLING. --Benjalll i n  J. French 
and J obn H. Carrol l .  Dc Smet,  South Dakota. Tbe 
draw bar of this coupler is made in two hinged sections 
capable of lateral lllovement. the outer end of the bar 
terminatlng in a coupling hook, while a spring is at
tached to the drawhead and tbe hinge of the dr'lw bar, 
amI a shaft has a chain connectIOn with the dra\vbar, 
I he device being desiglled for use with the ordinary 
d rawhead. to be manipu lated from the top or sides of 
the (;ar, and for coupling with an opposing coupler of 
grcater or less height. 

CAR COUPLI:SG. -\Villiam H. Franks, 
�on()rn. Texas. rrhis 18 a con pIer of simple eonstruc· 
tion, to be manipulated from the top or sides of freight 
cars and from the tlides or platform of pa88cngcr cars, 
the d ra\v hcad having an np\vardly extending post in 
which is fulcrumed <1, lever, combination with pecuhar 
forms of lock and l ink lift., and various other novel 
features. 

Mini n g, Etc. 

CRUSHING ROLLS AND ApPARA'rUS 
Imn REDUCING OREs.-Daniel Brennan, Jr. , Bayonne, 
N. J. Three pateuts have been granted this inventor 
for radical improvements in machines for the reduction 
of ores, the crushing rolls of which comprise fixed and 
y ie lding rol ls , the YIe lding rolls carrying pulleys and 
ropes provided with weights, there being a spring 
cushion for the weights, and screw rod stops of im
proved construction for the yielding roll ,  etc., whereby 
the rol ls  " il l  have a stEady and Uniform pressure, but 
will yield bhould a dri l l  point or otber like article 
be passed in with the ore. .For use in connection with 
the rolls a series of separator screens is provided, com· 
Dlon to all the rol1s, with conveying mechanIsm hetween 
the rolls and screens. The screens of the apparatuo form 
receivers for the coarse prodncts or tail ings of each of 
the rolls, as well as distributers for the delivery of the 
tail ings to the several rolls, thns facilitating the more 
speedy and economical reduction of the ores by assort
ing the materIal after its initial breaking. with special 
referencc to the adj ustment and capacity of the several 
rolls, the material being reassorted and redistributed to 
the rolls nntil reduced to the requisite degree of fineness. 
The feed regulator provided for use with these mIlls, 
though also capable of use for other purposes, bas two 
su per posed slIdes, arranged after a novel manner. and 
formed of sectional sl ides made up of relatively 
movable 8-trips or individual 8lide�, by means of which 
the ores. either coarse or fine, Inay be fully under the 
cont.rol of thc operator, and the feed may be varied to 
supply more or less material at any particular point, or 
entirely cut off the supply at any point, the main object 
being to prevent any uneven wearing of the roll. 

Mecll anical. 

PLA'rE PRINTING PRESS. -Wel l i ngton 
1'. Kidder, Boston, MasR. , and George H. Kendal l ,  
New York City.  This Invention relates to presse8 in 
whicII the inking, wiping and polishing of the plate are 
performed automatical ly, and provides improved . me
chanism for the wiping and polh;hing. and means for 
shIfting the web over the face of the wipers and polish
ers, whereby the cloth will be applied in both services 
in both the forward and back stroke of. the plate, while 
a perforating mechalllsm is provided in combination 
with tbe other improvements. 

TOOL FOR DRESSING EMERY WHEELS. 
-Anson A. Reed, \V·oreester, Mass. In this device the 
shaft on which the cutter head is mounted is screw 
threaded between journals and his a collar, the cutter 
head consisting of a'series of cutter,..:. and spacing col
lars clamped together by rivets or bolts and screw
t h readed interiorly to fit tlIe shaft, the tool being 
adapted for nse by hand or in the tool post of a lathe 
or similar machine. 

SHOE TURNING MA CHINE. - Jason H .  

having a separate fulcrum, and the two-part lever being 
connected to and operated by the first lever. 

llIhcella n e o u8. 

TAILORS' STOVE .-George Hay, Picton, 
Canada. This is a r,ompact and convenient stove for 
quickly heatlllg tailors' irons, the fire chamber haVIng 
apertnred si de vlates connecting with vertical side tiues 
which intersect a horizontal flue above the side walls of 
the fire chamber, the stove being prinCIpally formed by 
readily assembled cast iron plates. 

PLATFORM ROCRERS. - Richard H .  
Krall, Allentown, Pa. This invention covers an att.ach
ment providing means whereby the body of the chair 
may be readily locked to the platform, and held rigidly 
in an upright or incl ined position, the device also acting 
as a safety check, preventing the body of the rock"r 
from falling backward should an accident happen to the 
• pring. 

ADJUSTABLE S WI N G. - William K. 
Miller, Troy, Kansas. Two dou bled ropes arc used in 
this 8win�, and the seat bO'lrd has a shaft projecting 
from each end carrying u locking sleeve ad 'pted to re
tain a rope end, with o ther novel feature!?. whereby the 
swing may be readily adapted for height to snit differ· 
ent persons. 

WINDOW SCREEN. -Christian C. Sch up
bach, Grand Island, Neb. This is a wire cloth device, 
appl Icable either in  a stationary or sliding form, and 
which can be readily !lut i n  position, being adjustable 
for windows of different widths, while it  is  designed 
not merely to exclude flies, but to allow for their escape 
without letting in others. 

DRAWER ATTACHlI'IENT. - Ed ward W. 
Stone, Chicago, III. This IS a stop attachment in which 
a novel form of angle iron turllilig in a socket is so ap
pl ied that the drawer may be pulled outward essentially 
its entire width and yet sllstained against fall ing from 
the cabinet, it  being possible also to remove the drawer 
from its place when desired witbont dIsturbing the at
tacheLl device. 

WATER WHEEL. - Thomas A. Mc-
Donald, Durham, Canada. This is an improvement in 
wheels adapted to be anchored in a s tream, whereby 
the force of the current may be utilized to drive ma
chinery, and the hub of the wheel is divided into ver
tIcal clutoh sections between which are introduced 
tongue-lIke extensions of paddles of peculiar form, 
having pockets tbereon. 

FOOT REST.-Joh n  K. P hilli ps, Sout,h 
Orange, N. J. This is an improved article of manufac
ture designed especially for use in shoe stores in the 
fitting on of shoes, giving increased COllveLience with 
economy of space, and there being in connection with 
the foot rest a sliding knee rest for UAe by the salcflmall, 
the latter rest being moved into the foot rest when not 
required for use. 

KNITTING SEINES, ETC. - Nathan iel 
D. Sollers, Sollers, Md.  'rhis lllv€ntlon covers an im
provement on a formpr patented invention of the same 
inventor, and provides a new mesh plate for the use of 
seine knitters in forming the loops or meshes of the 
seine, being designed to permit of the formation of t.he 
weaver's knot by what is known as the French method 
by a single passage of the needle in a rapid and con
venient manner. 

PERMUTATION LOCK. - A I P h 0 n s e 
Metzger, Milton, Pa. Combined with II tubular lock 
case having a longitudinally grooved portion and an
nular external grooves are radially apertured r ings 
having, mterchangeable pins projecting their apertures 
into the grooves, lind a bolt having a notched edge to 
be engaged by the inner ends of the pins, with other 
novel features, the lock beIng so constructed that the 
holt lliay lock various devices. 

PIKE POLE. - Alfred E. C reigh, Ron
ceverte, West Va. This invention provides a socket 
piece for the end of the pole, and a pike or point 
having its shank formed to fit the socket, and so tbat 
It may be easily slipped in or removed therefrom when 
the clamping band,;s removed, whereby the point may 
be readily renewed when it becomes dulled. 

PAVEMENT. - Frederick C. Schmidt, 
New York City. This invention provides a form of 
constrnction by which a pavement may be readily laid, 
and designed to prevent sagging of the paving blocks, 
which are laid between the transverse ribs of cast metal 
plates, the ends of these plates having flanges which 
rest in channels in the top of supporting beams laid on 
t.he ground. 

FUNNEL. -William R. Cole, Pottsville, 
Pa. This is a device designed particularly for filling 
oil lamps, and for otber nses where the filling up of the 
vessel cAnnot be readily observed, there being combined 
with the funuel tube a float and indicator to be lifted by 
the l iquid wben the vessel is full or nearly 80, the float 
being attached eccentrically to a rod movably attached 
to tbe spout. 

ATOMIZER. -Josef Schoettl, Brooklyn, 
N. Y. The spray pipe of this device is secured to a 
neck piece on a con piing head by 8. rib and groove 
connection which permits the p ipe and its nozzle to be 
rotated OIl the neck piece, the atomizer being designed 
to facilitate the spraying of medicinal liqUId prepara
tions within tbe head and throat, and being a compact 
device, readily separable into its component parts. 

DENTAL MALLET.-Wi lliam H. Dibble, 

VEHICLE WHEEL. - Victor F. Mogk, 
Seattle, Washington. This wheel has an inner tire with 
an annular channel in its IJeriphery, and an outer elastic 
tire, with springs interposed between the ti res, whereby 
the percussion resulting from travel is ahsorbed, and 
shock or jar is obviated, the tires coming together when 
the wheel is subjected to excessive weight. 

FENCE. - Aaron F. Dickey, Friedens, 
Pa. This i s  a truss-supported fence of novel construc
tion, whereby the fence may be raised to any desired 
height by drawing on the ends of the truss wire, and a 
span of fence from ten to twenty rods in len£'th may 
thns be held up. 

ORNAMEN'l'AL NAIL HEAD. - Otto F. 
Wegener, Seattle, "''''a8-hington. rrhis is an improve . 
ment in ornamental hangers designed for use as picture 
nails, nails or screws for supporting brackets, etc., 
agamst the wall, the invention covering a novel form 
and combination of parts. 

WINDOW SCREEN . -Thomas Robinson , 
Minneapolis, .Minn. This invention relates to remov
ahle window screens. and is composed of two similar 
frames which when taken from t.he WIndow may be 
folded to occupy small space, the screen in place being 
entirely outside the sash, so that the latter may be 
rai8ed and lowered wIthuut int.erfering wi th the screen. 

Mop WRINGER.-Joh n Frost, O m aha, 
Neo-. rrhis is a simple and durable device for easily 
Nringing a mop without soiling the hands, while at the 
same time the pail or bucket is not liable to be upset. 

NOTE.-Copies of any of the above patents wil l  be 
furnished by Mnnn & Co., for 2,5 cents each. Please 
send name of the patentee) title of Invention, and date 
of this paper. 

SCIENTIFIC AMERlCAN 
B U I L D I N O E D I T I O N . 

J A N UARY N U M B ER.-(No. 63.)  
TABLE OF CONTENTS. 

I, Handsome colored plate of an elegant residence on 
Hiverside Avenue, New York City. Cost $60,000 

complete. Floor p lans, two perspec.tive eleva· 
tions. eic. Mr. Frank Freeman. New York, 
architect. 

2. Plate in colors showin!! an attractive cottage at 
Maplewood, Chicago. Estimated cost $3,000. 

Perspective view and two floor plans. 
3. A cottage at Rutherford, N. J., erected at a cost of 

$6.000 complete. Perspective elevation, floor 
plans, etc. 

4. An elegant. residence at Che.tnut, Hill, Pa., recently 
erected for Mr. Alfred C. Rex. Cost $30,000 com
plete. Floor plans, perspective clevation, etc. 

5. Sketch and floor plans of a residence at Stockton, 
Cal. Estimated cost $10,000. 

6. Cottage at Englewood, Chicago. Perspective view 
and floor plans. Cost $4,200. 

7. Hcsidence on Powelton Avenue, Philadelphia, Pa. 
Cost 30,000 complete. Architect Thos. P. LOllS
dale, Philadelphia. Floor plans, perspective cle
vation, etc. 

8. A cottage at Jackson Park, ChIcago. Estimated 
cost $4,{J00. Floor plans, per"pective elevation, 
etc. 

n. Cottage on Munroe Avenue, Chicago. 'rwo floor 
plans and perspecti ve VieW. Co.t $900. 

10. Residence at Wayne, Pa., from plans prepared by 

The charge jor Insertion under thw head is One Dollar 
a line for each insertion : about eight words to a line. 
Advertisements must be received at pulilicalwn office 
as earty as Thursday morninq to appear in next issue. 

For Sale-New and second hand iron-working ma-
chinery. Prompt deiivery. \V. P. Davis, Rochester . N.Y. 

Help in your studies. I. D. Boyer , Dayton, O. 
Pl eM�eB &I Dies . Ferracute Mach. Co . ,  B ridgeton, N . •  J 
Wanted-A 50 inch chisel tooth saw. W. Reid, West 

Hebron, N. Y. 

Wanted-Patent broker for commission only. A. G. 
Rose, G reencastle, Ind. 

For steel castings of best qnality, write the Bnffalo 
Rteel Ifoundry. Bu1Jalo, N. Y. 

For Sale-Rights on 'a blank book that can be used 
with the typewriter. Blincoe & Lyon. Loretto. Ky. 

Best Ice and Refrigerating Machines made by David 
Boyle, Chicago, Ill. 155 mach ines i n  satisfactory use. 

Steam Hammers, Improved Hydraulic Jacks, and Tube 
Expanders. R. Dudgeon, 24 Colu mb ia St . .  New Yorl,. 

Power presses and dies. Also contractors for special 
machinery. T. R. & W .  J .  Baxen dale. Roch ester, N. Y. 

Screw machines, milling machmes, and drill presses . 
The Garvin Mach. Co . •  Laight and Callal Sts., New York. 

. .  How to Keep Boilers Clean. " Send your address 
for free \16 p. book. J aB. C. Hotchkiss, 120 Li berty St .. , N. Y. 

Best dnere for grain, !=lalLd, clay, fertil izers, wet feed, 
green coil·ee, etc. S. E. Worrell. Hann iba l , Mv. 

Wanted-I'he general agency for a first class specialty, 
or an article of merit to manufacture and introduce. 
Alta Mfg. Co., Boston, Mass. 

Split Pulley. at low prices, and of eame strcngth and 
appearance as \Vhole Pulleys. Yocom & Son 's Shafting 
Works, Drinker St . . Philadelphia, Pa. 

Guild & Garrison , Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparat us. air 

pumps. acid blowers, tllter press pumps, etc. 

Canadian and other foreign patents of the Worcester 
chemical  fire pall for sale. See i l l u strated article on 
page 5. Address the Worcester Fire Appliance Co., 
Worcester , Mass. 

For tow prices on Iron Pipe, Valves, Gates, FIttings, 
Iron and Brass Castings, and Plumb ers' Supplies, write 
A .  & W. S. Carr Co., 138 and 140 Centre St., New York. 

The best book for electricians and beginners lU elec
tricity is " Experimental Science," b y  G eo. M. Hopkins. 
By mail .  $4 ; Munn & Co., pub l i s hers. 36] Broadway . N. Y. 

For Sale.-Farrel Foundry and Machine Company six 
to n iron crane , 20 feet radius. a n d  in perfect order. to
gether with i r o n  and stone ba8e. Nearly new. A pply to 
Charles Warner Company. W ilm ington . Del. 

\Vanted--A fin;:t-cJass cngmeer, capable of taking 
charge of drawing room and who is t.horoughl y versed 
i n  the eon 8truction of roofs and b u i l d i n g · iron work. 
(G erman preferred.) Address. giving reference and btat
ing conditions. 1.'he L. Schreiber & Sons Co., 177 Eggles
ton Ave . .  Cincinnat i ,  O. 

�Send for new and complete catldogue of ScientIfic 
and other Books for Bale by Munn & Co .• 361 Broadway . 
New York. Free on applicatioD.  

HINTS TO CORRESPONDENTS. 

W .  L. Price. archircct, Philadelphia, Cost $7,000 I Names aU
,
d A ddres!!! must acco

. 
mpany . aH letters, 

complete Floor plam5 perspectIve view etc �)f no att�ntIon \\ I I I  be paId t�lereto. ThIS IS fOl our . , • .  InformatIOn and not for publ IcatIOn. 
11. An attractive country church of moderatc size Ret�re lJCe 8 to former articlcs or an�w<.'rs 8h�llld 

recently erected at Clen RidO'e N J Estimated glV� c!ate of paper and pu.ge or number o,f qucstlOll. :T e . , · . . InqUI ries not answered III reasollable t Ime should 
cost about $15,<XXJ. PerspectIve VieW and floor be repeated ; correspondents will bear in mind that 
plan. some answers require not a litt.le rcscurch. and, 

tbough we endeavor to reply to all eithcr by letter 12. Cottage at Lakeview, Chicago. Floor plans and or in this denurtment. ellch must take his turn. 
perspective view. Cost $3.000. Special Written Information on matters of 

p('rsonal rather than general interest Cllllnot . bc 
expected without remunerat ion .  13. A .table combining both beauty and convemence, 

erected for Mr. A. C. Rex, at Chestnut Hill, Pa. 
Cost $1,800. Plans and perspective. 

Scientific American SUPI,lements referred 
to may be bad at the office. Price 10 cents each. 

B o o k!!! referred to promptly supplied on receipt of 
14. A cottage at Austm. Chicago, Ill . Cost 

Two floor plans and photographic view. $4,200. JJII!:.r�';als sent for examination lihonld be distinctly 
marked or.labeled. 

15. Sketches of park entrance lodges. 
16. Engraving of the Woman's Temperance Temple, 

Chicago, Ill . ,  as it will appear when finished. Es
timated cost of the Temple $1,100,000. 

17. View of Whitworth Memorial Hospital. 
18. Miscellaneous contents : The marble industry.

LightIng streets of London.--Mahogany ties and 
marble bridges.-Staining floors.-The Peruvian 
temple of Pachacamac.-How to catch contracts. 
-Black bircb.-Some of the merits.-Improve 
your property.-The SCIENTIFIC A MERICAN a beip 
to builders. ·-An improved article for plastering, 
tiling, and cement w ork, I l lustrated.-The Sin
clair double rocker, illnstrated .-An improved 

(2660) E. J. E. asks : 1. What will  pre
serve a proof of a photograph to keep it from fading ? 
A. Dip the proof in a solution of hyposnlphitc of soda, 
20 grains,dis80lved in 5 ounces of water for ten minutes, 
then wash in changing water for two hours. 2. How 
should a young Canary bird be treated as to food, and 
the best method in teaching to sing ? A. We can sup
ply yon with " Canary Birds, a Complete Gnide for their 
Breeding, Rearing. and Treatment," price 75 cents. 
Also " The Canary Book. containing Full Directions for 
the Breeding, ..::.'earing, and Management of Canaries, 
etc.," by Wai,ace ; illustrated, pnce $2. 

(2661) C. R. asks why gas formed in an 
veneer press. il1ustrated.- Our last year's volume. explosion of coal gas, i. e., the exhaust of gas enginctl, 
-The Albany VenetIan bl inds, i l lustrated.-A is not used for mfiating balloons, as I should think i t  
convenience for hospitals, families, etc., iIlustrat- necessarily would be lighter than coal gas. A. It  is not 
ed.-The education of customers.-The Buffalo only heavier than coal gas, but is heavier than air. It 
hot blast heating system, i l lustrated. - The consists of carboa dIOxide and nitrogen ; tbe vapor of 
• .  Willer " sliding blinds, i l lustrated.-Mueller's water co!,denses immedi.ately, leaving the other two 
water pressure regulator.-Artbtic wall decora- gases. 
tions. 

(2662) A S ubscri ber asks : Is the film of 
The Scientific American Architect. and Builders incandescent lamps a kind of carbon ? A. Yes. 

(2663) A. M. F. asks for the best form ula 
for makin g  H blue print . , solution.-A. See SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 584, for fnll directions. 

Edition is issued monthly. $2.50 a year. Single copies, 
25 cents. Forty large quarto pages, equal to about 
two hundred ordinary book pages ; forming, prlicti
cully. a large and splendid MAGAZINE OF ARCHITEC
TURE, richly adorned with elegant plates in color. and (2664) S. A. R. asks : Can you tell me 
with fine engravings, illustrating the most interesting how to transfer prints, etc. , on an enamel surface, 80 
examples of Modern Architectural Construction and that tbey may be fired ? A. See Henderson's method in Edgerly, Chicago, Il l .  This machine has a hub pivoted 

on a support and provided with radial ly  extending 
for;ns., which are changed to fit the varying sizes of 
8hoe8, a curved arnl ext.ending from the upper portion 
of tlIe hub having its lower end opposite the toe of a 
form, to facilitate quickly turuin!: shoes made as 
" turns " right side out. 

allied subjects. 
SCIENTIFIC AMERICAN SUPPLEMENT, No. 382. Brooklyn, "'. Y. This mallet has a plugger at each The Fullness, Richness, Cheapness, and Convenience 

(2665) Heal t h  Officer asks : Do end, w ith means for pnemnatieally dclivering a hlow 

I 

of this work have won for it the LARGEST CIRCULATION 
simultaneously on each pl ugger, so that one blow !!f any Architectural publication in the world. Sold by 
neutralizes the other, the handle remaining stationary, all newsdealers. 
and the entire effective force of the stroke being im- MUNN & CO .. PUBLISHEBI!, 
parted to the plugger�, 361 Broadway. New York. 

you 
know of any proc(,�8 for the de�tructioll of the gaS(,A 
and smoke emcrging from st.acks resulting fron! hl1rn� 
ing copper ore and evolving lurge quantities of slll phll1 
and sulpburous gas ?  A. There is no practical way oj 
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dl sposmg of the tron hie J 011 mentIOn . In some places the 
ga8c� are saved find made Into Rul phnric ac i d, but this 

we pre8ume doe. not apply to your case. If a water 
tower could be I1Red, so as to wash the escaping gases, 

some ImprO\ ement " ould be effected. 

(2666) R asks how to r u n  white wax 
gume ont III CUbIC form, "hIle the parnffine 1 8  hot and 
lllelted. We have trIed Iron, ,!las.s, marble, wood, and 
tlU, but find It stlel,s to thcm all. A. Use powdered 

starch. Place It m a tray and form the mould by press· 

lUg down into It a cube of " ood , shghtly  tapered to 

make it H dra,,; . "  

(2667) S u bscriber asks for  a recipe for 
rep latmg klllves , Rodgers ' make A No. 1. A. In our 
SUPPLElIIEXT, No. 310, yon W l I I  find electro-plating de
creased. ii'teel should recene a hght deposit of copper 
before SlIver platmg. 

(2668) A. B. F. asks how to make a glue 
or cement whlCh will  hold copper and zinc filmgs t o  

leather when exposed to dampness or " ater. A. Try 
shellac and alcohol, or varnIsh the s urface \\ Ith copal or 

other varmsh, and \t hen tacky sprmkl e on the fil ings. 

(2669) A. T. O. askR : 1 .  What is the 
present market prICe of al umI num , and how much of it  

is there m a cublC foot of common bl ue cl ay . A. The 

prIce depends on the qnantity. It 18 about $4 a pound. 

'rhe quantIty in clay vane". It may be fifty per ceut. 
l(enerlll ly it  is much les8. 2. How much carbon d IOX
ide results from the complete combustion o f  1 gll l_ 

Ion of good kerosene'  A. About IS pounds . 3. I 

have app l i ed stlong water of ammonia to the red spots 

formed on a woolen coat by llltriC acid, but It docs not 

remove them. What shall I do? A. You cannot rc · 

move them except by instant apphcation of ammonia. 
Any delay makes them llleradlcablc. 4. 'Vonld It be 
dangerous to grasp a "  lIve " electrIC wire \\ ith both 

hands at once i f the feet do not touch the ground or any 

other conductor ? A. Not under ordmary condition s ;  

I t  mIght be nnpleasant 5 Does mcreased speed III 
a dynamo result In mcreased vo l tage ? A. Yes. 6. Is 

there an) thlllg in the fol lowing: '. Smokers will be 

�lad, " saj s Invention� H to hear tuat tobacco may be cn· 

joyed to any extent WIthout injnry to heal th. Dr. Gau
trelet, of VlChy, bas d Iscovered that by insertmg in the 

pipe or cIgar holder a piece of cotton wool steeped III a 

solutIOn of pyrogalhc acid. all the i ll  effects of nicotIne 
WIll be ne utra lIzed. The mischIef freqnentl y caused to 

heart, mouth, and nervps IS thus prevented, while the 

taste of the tobacco remaIns unaffected. " A. We do 

not know. \Vc doubt I t . 

(2670) F. E .  A. asks : 1. Is there any 
way you know of III " hlCh kId gloves can be cleaned 

WIthout wettmg them, that WIll work as well as 

wettmg the m ?  A Stule brcad is  sometImes used for 

thIS purpose. The gloves are put on and the softer 
part o f  the bread is bl'Oken n p  lnto crumbs and the 

hands are rubbcd aIle over the other as i n  the act of 
\\ ashmg. the crumbs belllg thus rubbed over all parts 

of the gloves. Spongy rubber is often used for l(love 
cleanmg. It is applIed In the same manner fiS In ciean� 
l U g  drd,\\ ings, i. e., It l� rubbed over the SOIled PaIts of 
the glove, 2. What are fi .. t class lantern s l ldes painted 

with to produce the greatest transparency and brilhancy 

without l i gh t, etc., affectIng the colors ? Also how to 

apply the colors without showing brush marks when 

enlarged ? A. Tran�parent oil colors are general 1y 

used, They are mIxed with varnish and carefully ap

piled. Large ma'ses of col or are sometimes applied to 
the back of the glass, where they WIll be out of focus. 
and wlule they tmt the plCture the brush marks WIl l  not 

show. The finest lantern pictures are tlllted WIth colors 

in�olu ble I n Canada balsam, and the slide cover is  ce

m�nted on "ith balsam. 
(2671) B. F. E. asks : 1 .  How is dry bat

tery compound made, such as is SImply dIssolved i n  
water, \\ ith no other addItIOn ? A. rrhe bichromate 
hattery compound IS made by ffilxmg sulphuri c acid 

W I th dry powdered blChromate of potash. As the dust 
of the bIChromate of potash IS  potsonolls, and as the 
fumes gIven off during the mixture are del eterlOus, we 
would not adVIse a nOVIce i n  chemi stry to try to makp. 

the compound. SpeCial apphances are needed to avoid 
unpleasant consequences. 2. When WIre is said to be 
burned out, is it consuined or simply destroyed as a 
conductor, I mean in a small dynamo ? A. An arma

tUre is  bUl ned out whcn the insnlatIOn of the \\ ire IS  
deo.: troyed . In additIOn to this rmmlt  of a heavy current, 
the WHe may be fused, 3. How much wire should be 
wound on a magnet core vmch as u"lcd for bells) to 

make It five ohms resistance, No. 28 wIre ? A. 74 feet� 

or about � ounce. 4, What i8 tbe reSIstance of 50 feet 

of No 36 wife • A. About 21� ohms . 5. Should a ZinC 
and carbon be same sIze and thickness . A. They need 

not neceBsanly be of the same thIckness. The carbon 
may be tlucker. 

INDEX OF INVENTIONS 
F o r  'Wbleb Letter .. Paten t  o f  tbe 

United State .. 'Were Granted 

December 23, 1890. 
&ND EACH BE&KING TH&T D&TE. 

[See note at end of hst about copIes of these patents.] 

A djustable chair, E. Pynchon " . . . . 443,197 
A djustable screen and wmdow shade ftxture. 

combIned.  '1\ Chope .. 44R, 115 
Advertiser's reply coupon, A .  0 K ittredge 44 �. t41 
A Ir mOistem n g  apparatus, W. V .  W<lllace 44:1. 1 1':5 
Au pUfl fymg ap p<tratus.  G. Sobotka . . .  . . . . . 44{,300 
AmmODlL\ soda apparatu�. J.  P. Barn um (1') . . . . 1 1 . 1 35 
A x l e  nut. carnage. !. S h araf . . . .  . . . .  443, 1 1 7  
Bag". See Mall bag. 
Hal:{ fastener J .  F. Schultz . . . .  
B a l l  and. ca,r therefor. detachable, L .  N .  Lusk.  R a J !  ear tor cake baskets, etc . •  J E. WhIte . .  BcllLlIlce escapement. C. E. Emery . . . . . .  . .  
B a l i n g  press. G. B A llen . . . .  . . .  . . , . 
BalIng mach l Tl e. tWi ne, A. C. Miller . . . . . . . .  . Banlo. B B B r,ld h l1 ry . . . . . . . . . . . . . . . . 
Bar. See G rate bar 

441.2'18 
443.1O() 

. 441.213 
H�.165 
440. 1 72 

• 443.101 
4H,b9 

B:lfrel hanger. O. Pederson . .  . . . . .. 44 U47 
Bath tubs, stand o r  overfiow p i p e  for. J .  Barrett .. 44:.1.310 Battery. :3ee Galvamc battery. Secondary bat. 

t e ry. 
Bed and lounge� combined, H. Burgess . . . . . . . 443.389 
Bell  cord attachment, G. A. La Fever . .  44;J.'ill6 

1titufifi t �mtri ,au. 
Belt, electnc. J> J,. Pratt . . . . . . . . . . . . . . . . . . . . . . . .  (43.226 
Beltmg. l eather. C. Bngger . . . . . . • . . . • . . . . • . . . . . . . . .  44.i,{� 
BIcycle. �' B. H u n t . . .  . . . . . • . • • . • • • • . . . •  0 • • •  0 • •  443,482 
BIt. See Horse bIt. 
Bltters, P 11 eberL . . . . • • • • • • .  . • • • • • •  . . .  . 
Blackmg stan d .  M. Hanson . • . . . . . . . . . . . . . . . . .  . 
Block.  See Prmtmg block. 
Blotter. C.  Galle . . . .  . .  . . . . . . . . . . . . . . . . 
Body brace sprmg. R. Ray . . . . .  .... .. .... ... 443.1H 
BOller See Hot water bOIler. Steam bOIl er. 
BOIlers. air heatmu ftame bed pipe for stea rn ,  W .  

E. RItchIe . . . . . . . .  . . . . . 443,334 
Bollen, and sal t makmg, pUrIfymg water for. J .  

L .  A l b erg-er . . . . . . . . 
Boilers, watel stramer for steam. M. H. DetrIc k  
Bolt, F'. W .  W a l Jace . . . .  . . . . . . . . . . . .  
Book: b m d mg', H G .  Razall  . . . . . . .  4H. H2 
Book, cheek or other l I ke. 0 E. Purdy . . . . . .  4t3,� 
Book for Indexes. Moore & W arren . . . . . . . . . . . . . .  44 ), 100 
Book, o rder. H. A. Foster . . . . . . . . . . . .  443.189 
Boot or shoe l ast. Sacks & R H ' h m o n d  . . . . . . . . . . . 443.19B 
Boot scraper and cleaner, L B .  G i bson . . . . . . •  44 {.437 
Bottle wIrmg mechanIsm, Lacasse & W i l e . 4H,H14 
Bottl es, apparatus for cOlltI olhng a n d  reglstermg 

the deh very Of. R .  J e w e l l  . . . . . . 44\,365 
Box. See Bntter box. FIre alarm box. Hat o r  

b o n n et box . •  J ewel box. L u n c h  box. MUSical 
box. 

Box closure. Stanl e y  & Wrlght80n . . . . . .  . . . . . . 44R,120 
Brace. See Body brace. 
B racket. t;ee Shmgling bracket. 
Brake. See Car brake. _VehIcle brake. Wagon 

brake. 
Bnck machme. G W. Kmg . . .  . . . . . . . . .  . .  44.'i.321 
Bnck machme. 11. II. Stukenberg . . . .  . . . . . . . . . ..  443,4ll 
Brm�hmg mach me . !t. r1\ Palmer, Jr . . .  . . . . . . . .  . . 44 ), 179 
BUCkle • .  1 .  A .  Tr<tnt . . . . . . . . . . . . . . . . .  4H.24.5 
Buckle.  sllspender. O .  Oppenheimer . . .  •• . . . . . .  4H.258 
BUrial casket, J. D. Rlpson . . . . . . . . ' "  . .  44{,2oo 
Burner. See G as burner. Hyd rocarbon burner. 

0 1 1  burner. 0 1 1  or other I I q n l d  tuel burner. 
Butter box� G. E ])umas . 44 �.271 
Button machme. H .  Thurston . . .  44 {.417 
('clble griP. E. Damt y  . .  . . . . .  44),192 
Cal clnmg o r  analogous furnace, G .  W .  G oetz . .  443.4 -)8 
Canal dlggmg machme� J. M c Mullen et at . 44 ).458 
Car brake. W Henery . . .  . . . .  . . . . . . . . .  . . . .  44-).�64 
C,or couphng. N. H: .  SmIth . . . . . . . . . . . . . . . . . . . . . . 4,3.460 
Car seat. W. B. Be"l . . . . . . . . . . . . . . . . . . . . . . . . . .  . 443.311 
Car .eat. W. A. W flght . . . . . . . . . . . . . . . . . . . . . . . . . .  443.lO8 
Car starter, H. SchreIner . . . . .  . . .  . . . . . . . . . . . .  441,211 
Car, stOCk. 8. Lazarus . . . . . . . . . . . . .  . .  4H,2t!7 
Cars. ommbuses, etc., reJ,Hsi-el  mg a n d  recordi n g  

apparatus f o r  tram, T. ( reg-ory . . .  . . . .  . 443,090 
Card c lothmg', tool for settIng up bent teeth of. 

G U l d n e r  & ReId . . . . . .  443.253 
Card mg fi brousl..materIals. mach me for. J.  P. 

T h o m pson . . . .  . . . . . .  . . .  . . .  . . . . . . . . . . . . .  443.4H 
Cardi n g  machme. J. P. '1'hom p!'!on . . . . . . 44.),415 
Cardm� wool. etc , mac h m e  for andlmethod of, J .  

P .  rrhompson . . . . . . . . . , . . . . . . . . . .  . 44.1 41ti 
Carpet fabric. Ingram, \V. B. Keefer. . . . . . .  . • . .  44.1.09.'1 
Carpet sweeper, W. J. Drew . . . . . . . . . . . . . 44).16::1, 44 i,HY! 
Carri er. See Straw carner. 
Cart. fo u r  wheel dog. W. H .  Barlow . .  . . . . . . . 443.423 
Cart, road. H. Duffey • .  . . . • .  . .  . . . . . . .  44 �,2'..!2 
Cash drawer a n d  desk. �. Messerer . • . . . .  . • •  . 44 ),2 ,7 
Cash regIster. electnc, "\V L. B u n d y . . .  . . . . . 443,475 
Casket holder, A. H. Dl) w m n g  . .  . . .  . . .  443.31 7  
Caskets. or other artICles s u p port for. \V . WhIte 4H,469 
CeIlIng. metalhc, W. R. Km near .44.1.323, 443. )24 
Chams, apparatus for treatmg dflve • •  J .  D. Storie . .  44 1,002 
Chams for shIpment, machIne for preparmg' 

dflve. J. D Stone . . . .  . . . . . . . . . 443,303 
ChaIr. See AdJustable chaIr. ConvertIble chaIr. 

Dental chatI'. 
Channeitng machIne. W. H. Bryant (r) . . . . . . . . . . . .  11,136 
Check row attachment.  J. C. Barlow . . . . . .  4H,471 
Checks, apparatus for ISSUIng. J. S. ReehIll • . • . . • . .  443 .1f!3 
Churn. 1. H .  S hambaugb . . . . . . . . . . . 441.410 
CIl'Clllt breaker and closer. Potter & CartwrIght . .  44 ).�Oi 
Cleaner. See Track c l eaner. 
Clevls, safety. J. Ii .... F'orrest . .  . . . . . . . . . . .. . . . .  44 �.393 
Chp or paper hol der. E.  D. Rockwell . .  . . . . . . . . . . . . 443,�1O 
Clocks. e lectro·mechamcctl cen tral I system for 

regulatmg, C. A. M ayrhofer . . . . . . . . . . . . . . . . . . .  443,291 
Closet. See Water closet. 
(;loth spongmg a pparatu8,'G. K raft . . . . . . . . . . . . . .  443,,)25 
Cloth washlllg machInes. gUIde eyelfor, H. J.  

K ennedy . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44,.280 
Clothes I m e. S. S m Ith . . . . . . . . . . . . . . . . . . . .  441.4 1 1  
C l u b .  pohceman's. A .  W .  SmIth . . . . . . . . . . . . . . . .  443.21;8 
Coal cage. automatic. A W. DaVIdson . . • . . . .  4H,430 
Coffee bOilers and method of makmg the same. 

hp for, C. J�. \Vagandt . . . . . . . . . . .  44::1.154 
Cow o perated receptacle, \V. M acn amar . . , .  44.3.:)68 
Colormg and t i ntIng, compo:'ntlOn for. Ii'. W. Few-

I n s  . . . . . . .  . . .  . . . . . . . . . . . . . . .  44,'3,361 
Comb. See Cu rry comb. 
Com bmatIOn lock. D R .  Br{'ed . . . . . .  . . . . . .  443.218 
Com m utators III d y n a m o  m,whm es, machine for 

dre8stn� the,  G P. Cnmmwgl'l . .  443,270 
Con fectIOnery, machme for droppmg, T. Hoelder-

hn . . . .  . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  443.281 
Converti b l e  chair. T .  W. Washburn . . . . . . . . . .  44�. 1 28 
Con veyer for carrymg c rushed stone, Jf. St. Clair 4'13.488 
Corkmg' bottles and WI rIng the corks therem, ma-

c h m e  for. \VIle & Lacasse . .  . . . . . . . . . . . 4H.I85 
Corn sheller and cutter. combmed, S. I..Ioree . 443,143 
Cormce, metal.  'V. R. K10n ear .. . . .  . . . . . . . . • . 44;),322 
Cormces. makmg, W. R. Kmnear . . . . . . . . . . . .. . . . . . .  443.453 
Coupling. See Car couphng. 
Crank c o n n ectIOn, D. A. Cameron . . . . . . . . . . . . . .. . . . 443,267 
Cul tIvator. W. II. Fuller (r) . . . . . . . . . . . . . . . . . . . . .  11.134 
Cul tivator, hsted corn, D. W. Plowman . . . . . . . . . . . . 443.148 
Curry comb. JJ. B m l e y . . .  . . . . .  . .  . . . . . . . . . . . . .  4H.2l1  
Curt am fastener. J. B. Walton . . . . . . . . . . . . . . . . . . . .  44.�.127 
C urtalll fixture. J.  Dorn . . . . . . . . . . . . . . . . . . . . . . . . . .  440,188 
Cllrta.m fixture, C.  G unsel . . . .  . . . . . . . . . . . . . . . . 44:J OB I  
Curtam p o l e  s u p port. H • •  J .tG I lbert . . . . . . . . . . . . . . .  443.17,') 
C n rtam rmg, J. L m es . .  . . . . . . .  . . . . . . . . . . .  . .  . . . .  443,2k8 
Cllt·Ollt, G \V. Mm£'le. . . .  .. . .. .. .. ... . 4-1-3,19) 
Cutter. See I1Jdge trImmmg cutter. Rod or pIpe 

cutter. Stalk cutter. 
Cuttmg mechamsm. Lacasse & WIle . . . . . . . . . . . . . . . .  44!�,HJ3 
Dental chalf� E. 1\ Starr . . . . . . . . . . . . . . . . . . . . . . . . . . .  44),152 
Den tal plugger. J. L. Mewborn . . . .  . . . . . . . .  . . . . . 443.39H 
Denture, aItifiClal. J .  :b;. l..1ow ... ... . .  .. . . . . . . . .  443,144 
DistI l l i n g  hydrocarbons, apparatus for. T. 

:McGowan . . .  . .  . . .  . . " . . .  , . 443. )28 
Door check,  ,J. H. & .J.  Sherry . . . . . . . . . . . . . . . . . . .  443,2h2 
Door or analogous deVICe, H .  J. Herners . . . • . • • . . . .  4 4 {. �;)O 
Door. screen, W. H. Lyle . . . . . . . . . . . . . . . .  . . . . . .  443.4-1.8 
Drapery holder. J.  J. Connelly .. . . . . . . . . ..... . . .... 443.133 
DrIer. See Steam dner. 
DrIll,  o r  auger, G. II Sellers . . . .  . . . . . . . . . .  . . . . .  . 4H.297 
Drymg apparatus. II W. [{appleye. . . . . . .  .. 44,.150 
Dust pan, W .  D. M artI n . . . .  . . . . . . . . . . . . . .  . . . .  443.327 
D v e. yellow red, C.  Schraube . .  . . . . . . . . . . . . . . . 4,3.408 
Edge tnmmmg cutter, J.  F. Freeman . . . . . . . . . .  44::>.434 
ElectrIC mach me. dynamo. Scheurltzpl & H ess . . . .  443.401 
WlectrlC motors. mountmg for. A. L. Riker • • . 4� ,),221 
Electrw street lIght. G. M. l{lln . . .  . .  . . . . .  44,{,091 
E lectrIC wires and theIr cover1fl2s. apparatus for 

painting. R. W .  Heppell . .  . . .. 443.237 
ElectrIcal distrI butIOn. system of. Rowland & 

Duncan . . . . 443.IRI 
El ectrode. secondary battery, I. K I tsee . . .  443.454, 4H.4,)5 
E lectrotype, �. H .  Hanson . . .  . .  . .  . . . .  . . .  . .  443.278 
Elevator, C. ro. Foster . .  • • . . . 443.2j'� 
Elevators, electrIC safety deVIce for. Holmes & 

Grosvenor . . . . . . . .  . •  441.282. 443.283 
End gate. wagon. J .  W. Lesan . .  44.1,099 
Engme. See Steam emnne. 
E n v e lopes. deVICe for feed mg. ,V .�Heldelmann 443,on3 
ExpanSIble wheel. H. F Hall . . . . . . . . . . .  . . 441.276 
FabIlc. See Carpet fabriC. 
Feed a p paratus or carru'll", IJRcasse & Wtle . . . . . .  443.098 
]feed or carnE>r mechaOl�m. W i l e  & Lacasse . . . . .  «3 1H.! 
}l ..... eed regulator. W. Gribben 44�, 1 )9 
Fence gate. W l re. A. D. Netl . . . .  . . . . .  . . . .  443.14ti 
Fermented l IqUIds,  apparatus for the manufac-

ture ot. II Gorter . . . . . . . . . . . . . . . . . . . . . . .  . . .  . 443.190 
FIle. b d l .  �'.  Butler . . . . . . . . . . . . . . .  . . . .  . .  443130 
F'tlter. Vecsey & Davidson . . . . . . . . . . .  . . .  . .  . . . .  44).24h 
Fire alarm box, J. J. RuddIck . . . . . . . . . . . . .  44il,1 82 
FIre alarm system. lfeary & SpeIcher . . .  -1H.478 
Ftre departments, hook and Jadder1[turn table 

truck for. G. M. ({ 1 m .  . . .  . .  . . . .  . .  . .  . . . . 443.096 
Fire escape. G. W. Bowman . . . .  . . . . . .  443,388 
FIre extmguishIng a p paratus for raIlway cars, W. 

II. Beach . .  . .  . . .  . .  . . . . .  . .  . . .  44::>,:{";5 
FIreplace. M. King. . .  . . . . . . . . . . " . . . . .  443.23", 44:1.240 
Flshmg deVICe. C. A. Kunzel . . . . . . .  443.286 
�'ork. See VelOCIpede fork. 
l.torm settmg and type casting mach me. G. Corsa . 44.i.OS6 
l1'o u n tam. See Poultry drI n kmg' fountai n .  
Frame. S e e  MosqUIto b a r  frame. 
FrictIOn wheel. J. MeIer . . . .  443.102 
}l'rmt picker's kmfe. T. B .  J ordan . . . . . 443.178 
Furnace. See CalCining or analogous furnace. 
Furnac'es, fuel crushmg and feedmg deVICe for, 

N. W .  Pratt . . . . . . . . . . . . .  . . . . . . .  . . . .  443.109 
Gauge. Ree Pressure Ilauge. 
Gal lacetop h enone. M. V. Nencki . . . . . . . . . . . . . . . . .  44�.402 
G alvamc battery, H. J. Brewer . . . . . .  . . . . . .  . . .. . . .  44:-1,21 9  
G a m e  apparatu�. T. A .  GoodwIn . . . . . . . . . . . . . . . . . . . .  44� 431} 
Game connter, W. O. Hardlllg . . . . . . . . . . . . . . . . . . . . . . 44:),279 
name. lield. W. W. Brown . . . . . . . . . . . . . . . . . . .  , • .  441.427 
G arment s upporter. J.  J .  SeIdner . . . . . . . . . . . . . . . .  443.4fiS 
Gas and electrIC ltght fixture. C. Felton . . ' 44.{,486 
Gas, apparatus for t h e  manufacture of coal, J. J .  

'rhomas . .  . .  . . . . •  . .  . . . . . . . .  . . .  . . .  44�,li)3 
Gas burner for Rtoves Lor other heaters, A .  J. 

Doty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44"l.221 
Gas, man ufacturmlol'. L. Steven s  . . . . . . . . . . . . . . . .. . . .  443.122 
G ate. See JJl n d  gate. Fence !late. 
Gate.IM. E. Boughton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  443.484 

G eanng, changeable speed, Martin & Corser . • . . 443.370 
U enerato l .  See Steam generator. 
G lassware. revolvm g mould for.1A. G. Neville . . . . .  443.40 1 
Grab hook. O. BOitean . . . .  . . . . .  . . . . . . . . . . . . 443.47) 
Gram binder, ,J . G. G I lmer. . . . . . . . . . .  . .  . . . . . . . . . . . .  441.176 
G ram cleun l O /.!  mach me. A. LaIdlaw . . . . . . . . . . . . . .  4H.36ti 
GraIn scourer and cleaner. A. Moore . . .  • • • •  . . .  44,1.3"i2 
Grate bar. W • •  J. Owens . . . . . . . . . . .  . . . . . . . .  . 443.4Ul 
Grmdlng Hll l l ,  A. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . 443,485 
G n n dmg n u l l .  L. Pouhn . . . . . . . . . . . . . . . . . . . . .  4(;{.2!J5 
Hammer, horseAhoe, G. T. Peters . . . . . . . . . . .  '" 443.:177 
Hanger. See Barrel hanger. Pipe hanger. 
Ha rness, C. W. M c Dorman . . . . . . . . . . . . . . . . . . . . .  44::1.106 
Harrow, J.  Runkle . . .  . .  . . . . . . . . . . . . . . . . . . . 443.115 
H arvester w heel • •  J.  Van Word ragen . .  . . .  44l,126 
Hat or bonneL box. m I l I lllery. A. C. Mack . • . 44�.397 
Heater. See Hydrocarbon l iQ m d  heater. Water 

h eater. 
Heel burmshmg machIne. C . •  T. Addy 
H e e l  machme. T. W .  Bowne . . . . .  
H Ighways. COlltltractlOn of. U. E. Keach 
Ihnge, sprmg, lI. A. J. Rleckert 
Hog trough. H. A. Hose . . . .  . • . . . . 
Holder �ee Casket hol der. Drapery 

Shade holder. 
Hook. 8ee U ra b  hOOk. 

. • .  441.420 
. . .  . 44B, 1f:iL 

443 320 
. . . .  443 .»i1l 

. . . •  . . .  41,1.:1'28 
holder. 

HOlse bIt. H .  Ball . . . . . . . .  . . . . . .  ' . "  448.118 
Horse s preadmg deVICe. Hague & BaBes . . . . . . . . . .  443,.}fl2 
Horseshoe1Og J uck, .J. AlIen . . . . . . . . . • . • . 441, :)46 
Hose snpport, fire. J. A. Offner . . . .  . . . . .  . . . . . .  441.460 
Hot water bOller, D. L. Dwmnell . . . . . . . . . . . . . . 44:).4 �2 
Hot water bOiler. M. NIChol son . . .  . . . . . . .  . .  . . . . . .  443.,)29 
House. ,J .  1. Com l y  . .  . . . .  . . .  . . . 443.203 
Hydrocarbon and other OIls for burn mg. prepar-

lng. ,J . H. Macy . . . . . . . . . . . . . .  . . . . 443.235 
Hydrocarbon burner. R. T. Davies . . .  . . . . . . . . . .  44.LH6 
H yd rocarbon l I q m d  h eater. W. R. Addlcks 44l.214 
IndICator, C. E .  Brunthaver . . .  . . .  . . . . .  .. 44 )314 
Inkstand. E. W . 'I'aylor . . . . . . . . . . . . . . . . . . . . . . . . . .  440.244 
I n :mJator. \V. L. R .  Emmet . . . . .  . . . . . . . . . . . . .  443, 174 
Insulator. electrIC. If. Baln . . . . . . . . . . . .  . . . • .  44�.1i-l7 
Irontng,  fillishlllg, and d rying machme, H. C. 

Chasles . . . . . . . . . . . . . . . . . . . .  . . . .  443,IS] 
Jack. See Horseshoemg jack. 
J ewel box, H .  T .  Herman n . .  • . . . . . . . . . . . . . . ' "  44::>.OB4 
.J ewelry, J .  B :: m n er . . .  . . . . . . .  443,425 
J ewelry. m t erchangega ble die for the manufac" 

ture of. H. B. V elt . .  . .  . . . . . . .  . . .  44>.3R3 
KItchen. fiel d ,  K .  Hahn . . . . . . . . . . .  . . . . . .  44,l,20b 
({ m fe. See ., ..... rmt PICker's kntfe. 
Knxttmg machmes, sphcmg thread grIpper and 

slackener for. Pepper & DaVIS 
Knob attachment. C. Preston . . . . . . . .  . 
Knob. d oor, J. E. Galtley . . . . . . . . . . . . . . .  . 
J.adder step, C.  IJ• Smith 
Lamp s h ade, .J .  T. SImpson . . 
t:�t�r

S
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Lastm g  mach me. S .  BraggIns . .  . . . . . . 41 �. lM 
Lastmg machme, E. S. Cumbs . . . . .  . . . . . . . .  . .  44 ).429 
Lathe • •  J. D. SilberzH hn . . . . . . .  . .  . . . . . .  4H.H5 
Lawn sprInkl er, R. Franken . . . . . . . . • 443 •• )B4 
Leather dressl11g machme. F. J. Faulkner . . . . . . . .  442.43) 
Lettermg machme, bookfimsher's, G .  H. Rey-

nolds . . . . . . . • .  443.379 
Light. See ElectrIC street lIght. 
LOCk. See COmbInatIOn lock. Master key cyUn-

del' lock. 
Lock. Jr.. Ham blljer . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  443,479 
Lock. 'V. Eo Sparks . .  . . . . .  . . . . . . .  •. 443,264 
Locomotives and cars, deVICe replacing deraIled, 

II. Schremer . . . . . .  . . . . . .  . . . . .  . 413.WO 
Locomotlves, steam brake mechamsm for, D un. 

bal & A ustm . . . . . . . . . . . . . .  . . . . 44:�.272 
Loom Jacq uard mechanism J. E. & W. J. Garl i c k .  44.).235 
Loom pICker. C. H. W alZg . . . . . .  44 � •. )()7 
Loom sheddml! mech a n I s m .  E. H o l l ingworth . . . • .  443.444 
Looms. batten·operatmg mechanIsm for power, 

DevIgne & Durand . . . . . . . . . . . . . . . .  441.161 
LubrI Catmg deVICe. J. S. W h Itney . . . . . . . . . . . . . . . . . . 44S,2hj 
L u n c h  box, \\ . L. W hItewav . . . . . . . . . . . . . . . . . . . . 44�. 183 
M a l l  bLlg. '1'erpemnl! & 'rhomas . . . . .. . . . . . . . . . . .. . . . .  44 �.230 
Mali  sack crane. J. If. Mams . . . . . . . . . . . . 443.2\10 
Markmg text I l e  fabncs, D. S. Ohphant . . .  . .  • . .  443,.W5 
M u!'!onry. tool for pOI ntmg, J A. Blan chard . . . . .  443.3fj7 
M aRter key c v h n der Jock, 11 .  B. Sargent . . . . . . . . . . 44 1,2ii1 
Mat. J{ BelsheI m . . . . . . . . . . . . . . . .  . . . . . . . . . . . . 4H 472 
Mat. W. C Prlce . . . .  . . . .  . . . . .  . . . . . .  . .  . .  413.3 B 
MICroscopical exammatIOn of photographic pIC· 

tures, apparatus for faClhtatmg the. H .  Dun. 
can . . .  . . . . . . . 443.359 

M I l l .  See Grmdmg m l l i .  Rod m i l l .  
Mould • •  J. L. P Spooller . . . .  413.il3R. 441,339. 441.412 
M osqUIto bar frame. P. M .  Owen. . .  . . .  44),108 
Motion. deVICe for transmittIng. J. T. Peder8en . .  44 �.259 
MotIOn. maclu n e  for convertlng� B. Coburn . . . . . . 44 ),132 
MotIOn. mechamsm for converting, W. '1\ !{ el-

logg . . . . . . .  . . . . . .  . . . .  . . . 443.204 
Motor. See Sprmg motor. Wave a n d  tide 

motor. 
M mu c,tl l)()X. C. A. Roepk� . . .  . . . . . . . . . . . . . . . .  . .  441 1 14 
M u si cal mstr u rn ent, S.  Tanaka • . . . . .  . • • . . . .  443,305 
M USical I nstruments, musIC sheet for mechamcal, 

G .  II Chinnock . . . . . . . 44R,252 
Nltro·cellulose. preparmg, G. Me M owbray . . . . . 443. 105 
011  burner. J. 1:1 .  Coates . . . . . . . . . . . . . . . . . . . . .  44 1,477 
011 can atta�h roent. C J. H I l i  . . . . . . . . • 44 1, 1 4() 
011 or other h q UId fuel burner, crude, T.,Wllh . . . .  443.342 
Ore concentrator, J. 'l1ulloch . . . . . 44 �.171 
Organ MtOP HctlOn, N. �1 . Boynton . .  . . .  . . 44 U2h 
Ornamentmg strIPS of compOSitIOn 01 for coatl n,! 

mouldmgs thereWIt h, machme for,  B. C. J .  
A n d ersun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44�.421 

Pad. See \Vater closet seat pad. 
Pamt. J. H .  Baker . . . . . . . . . . . . . . . . . .  . . . . . . . . .  . . . . . .  44S.-t22 
Pan. See Dust pan. 
Paper c u U m l:{  machme. A. MaIm . . . . . . . . . .  . . . . . 448.:Jn8 
Pa per. packmg frame for shIppmg. """. Brown . 44{,474 
Paper. whIte safety. A. Schlumberger . .  443.llti 
PhotographiC cameras, stop o r  dIaph ragm for, L. 

G. Bigelow . . . .  . . . .  . •  443,')8h 
Plano attachment. F. S. Warren . . .  . . . .  . . .  44�, I 50 
PI,tnOS, pres�ure bar for u pnght. S. HansIng. . . . .  448,2i'1 
PIcker. See Loom pIcker. 
Pm. See Suspender securmg pm. 
P i pe hanger. Ii:. Rutz l e r . . . . . .  . . . . . . . .  . . .  M:1,19S 
Plan ter, c h o p per. and cul tIvator. J .  L Murdock . .  44.3 2(1) 
Planters, seed droppmg attachment for, H e1vern 

& �ch walm . . . . . .  . . . .  . .  . . . . . .  . . .  . . . . .  . 441.443 
Plow, G U i l ford & Q u m n . . . . . .  . . . .  . . . . . . . . .  . . .  443.275 
Plow • .  J .  S i l berman . .  . . . . . . . . . .  . . . .  . . . . . . 443,221) 
Po!'!t d nver. BIrney &, Lease . . . . . . . • . . 443,424 
Poultry d rm l u n g  fountain,  Burrell & Roblee . .  44�.428 
Power. See Pl opel l mg power. 
Press. See Baling pre!'!s. 
Pre8sure gauge. reCOrd l Og. J. B. Edson . . . . . . . . . . .  44S.360 
PrlOter's q u a m .  H. A. Hempel . . . . . . . . .  44'1,280 
Prmtmg block o r  form, McCurdy & Wmes . . . . . .  44 �. i7.3 
Prmtmg" mach m e. 011  c l oth . W. H. Townsend . . . 448 30G 
Prmti n g  machme. tICket and card, 11, WrIgley . . . 44�.12CJ 
PrOJectile.  H .  S.  MaXim . . . . . . . . . . . . . . . . . . . . . .  4H.10 1 
Prope l l mg power, '1'. H. Allen . . . . . . . . . . . . . . . . .  413,347 
PropulSIOn (If ves�els. J .  Schroeder . . . . .  . . . . .  44:1. W8 
Pulley.  V. W Codd i n gton . . . . . .. • . .  4H.2tiS 
P u l l ey. separable.  V. W. CoddIngton . • . . . . .  44,{.269 
P u l l eYs to s h dfLs, devlCe for securmg, J. W. Stan-

ton . . . . .  . . .  . . .  . .  . .  . . . .  44.l.121 
Punch and die. F. B Brl stol . . . .  . . . . .  . . . . . . . . . . . . .  413. '51 
RaIl fa!'!temng deVICe, ,V Goldle . . . . . . . . . . . . . . . .  44�.274 
Ital l i<tstelllng. Jo mt. etc .• F. BaCk . . . . . . . . . . . . 44 {. 10!1 
RaIl �order. W. C. Wood . . . . . . . . . . . . . . .  443,470 
Rail way crossmg sllJ;nal. B. H St. J oh n  . . . . . . . . 443.124-
Ral lwav, electrIC, E. M .  Bentley . . . . . (4).084 
Ral l wav. eiectnc. R M .  H u n ter . . . .  44:1.451, 443.4&2 
Rall wav SIgn a l ,  automatIC, A. J. G rIffin . . . 44'),440 
Hal l way SWitch. electrICal l y  operated. S. JJ. 

Powell . . . . . . . . . . . . . . . .  . . .  . .  44J.167 
Rail way SWitch operatmg system, S. L. PoweJ l .  . . . 44B,14IJ 
Recorder. See 'r i m e  recorder. 
Reel See "'"Tue reel. 
Regn;;ter See Cash re2'ister. 
Regulator. See Ji"'eed regulator. Temperature 

I egulator 
Res p i ratIOn. device for inducing full, C C. DaVI S .  443,204 
ReS P i rator, K I l h n g  . . . . . . .  . . . .  . .  . . . . . . .  443, 191  
R h ubarb ChIPS, utlhzlng, A. Bartholf . . . . . . . . . .  44.�,249 
Rmg' See Curtam rmg. 
Rod m I l l .  W. Swmbank . . . .  . . . . . . . . . .  . . .  . .  . . . • . 441.301 
Rod 01 pIpe cutter. H. Dlebel . . . .  . . ..... . .. . 44,},411 
Rollmg mIlls, screw connectIOn In metal . H. J. 

H arriS . . . . . . . . . . . . . . . . . . . . . . . .  44 {,�19 
Saddle. rtdmg. J. S .  Cus�on . . . .  . . . . .  • . . 443,087 
Saddle. rldmg, J .  n. Northrup . . . . . . . . . . . . . . . . . 443.241 
�ash balance. W. Cashner . . . . .  . . .  . . . . . 4(1 )91 
SHsh fastener. FJ M. ('att ley ' " 44 { 356 
Satchel frame attachment. m. C. G oepel . " 443.1.-)8 
Saw m i l l  carrJag�s, auto matic offsettmg device 

for. A .  1£. SmIth . . . . . .  . .  . .  
Sawmg machllle. D. S. Abbott . . . . .  . 
Scourer. See G ram scomer. 
Screen. See Adjustabl e screen. Wmdow screen . 
Seal. envelope, M. Renshaw . . .  . . . . .  . . . . . . . .  . .  44::>,406 
Seammg machme. M. J ensen . . . . . . .  . . . . . .  . .  . 44{.445 
Seat. See Car seat. 
Secondary battery. I.  I{ itsee • . •  . . . . . . . . . .  44.�,456, 4H.457 
Sewmg machme. C. Harman . . .  . . . . . . . . . .  . . 443,395 
Shade holde"', adjustable wmdow, J. A. Durn-

baugh . . . .  " . . . . . . .  . '" . . . . . . ., .. 44�.173 
S h eet metal. manufacture of. W. Garrett . . . . . . . . . .  443.137 
S h e l l er. See Corn sheller. 
S h elvmg sup port . . J Campbell . . . . . . . . . . . . . . . . . . . . , 443.355 
S h mgle tymg machIne . •  ) ones & Noonan . . . . . . . . . . .  44'),255 
�hInglmg bracket. rl1, T. TemplIn . . . . . . . . . . . . . . . . .  44�.467 
S h l p's daVit, J. A Hargan . . . . .  . . . . . . . . . . . . . . . .  4H, :HS 
�htrt and slH�penders, combined, H. Pelter . . .  44). \7H 
Shoe burnIshmg maChine. E. M. Parkhurst. . . . . .  44),3�0 
�hoe nallmg machme, E. D. Childs . . . . . . . . . . . . . . .  44,.357 
SI fter and splCe blD. liour. W. M cKmley . . . . . . .. . .  44'3.400 

I I 

SlgnaT. See RaIl way SIgnal. RaHway crolising 
!'!1.L!nal. 

Sumaimg apparatus. electrICal. A� B. Wyckoff • . . .  443,1fi7 
Sklvmg machme • •  J. R. Scott . . . . . . . . . . . . . . . . . .  443,409 
Sofa a n d  conversatwn c h aI r. com bmatIOn, J. 

�tlenen . . . . . . . . . . . . . . . . . . . . . . .  44.1.301 
Soldermg machme. can, G. E. Lockwood. . .  . . . . 44 -).289 
Sale cutti ng machme, A. M. StIckney . . . . . . . . . . . . . .  443,121 
Spectacles • •  J .  .Ii]. Bnggs . . . .  . .  . . . . . . . . . . . . . . . . . .  44:j,lW 
S prlllg. See VehICle sprmg. 
Sprlng m otor. � .  BrIggs . . . . . . . . . . . . . . . . . . . . . . . . .  44,), -)1 -1 
Sprm k l er See I.awn sprmkler. 
Square. C L. Norwood . . . . .  . . . . . . . . . . . . .  . . . 443,459 
Stal k cutter. M. B. Banowetz . . .  .. . . . . . . 44 • )-1 ) 
Stam p and tile, ('ombmed canceilng. C.  M. Powers 443 40 , 
St<lm pmg metal bars, apparatus 10r, E. E. Sllck . .  HH, 1 1 9  
Stand. R e e  R l d,ckmg �tand. 
St earn hOller.  B. �'. B m n l x . .  . . . . .  . . . . . . .  . .  . .  44.3.2 1 "i  
Steam dri er, rotary. II. n. W mton . . . . . . . . . . . e . . . . 443.201 
Stedm engme. J .  '1\ Case . . . . . . . . . . . . . . . . .  441,47ij 
Steam engme. portable, ID IIow1and . . . . . . . . . . .. . .  44.-1.481 
Steam generator, .1 . .J. B u rwelL . . . . .  . . . . . . . . . . . . . 443.304 
Stoker. automatiC. N. W. Pratt . . . . . . . . .  . . .  • • . . . .  44a,110 
Stone, artifiCial.  ti. Bu�hner . . . . . • . . • . . . . . . . .  443,250 
Stool. s {, l f·operdtlllg laay's. J. E. Blanc . . . . . . . . . .  443.202 
Stove, R D. Super . . . . . . . . . . . . . . . . . . . . . .  443,3 )7 
Stove center. W .  C. Metzner . . . . . . . . . .  H . . . . . . . . . .  4H.166 
Stove. gas. J. W. Danforth . . . . . . . . . . . . . .  . . . . .  443.088 
Straw carrier, J.  C. Good . . . . . . . . . . . . . . . . . . . . . . . . .  443.0S\-l 
SulkYl McMurray & 11i'lsher . . . .  . • . . . . . . . . . . . • . . . . .  443.401 
Su pporter. See G arment supporter. 
Suspender securmg plD. H. L. Shaver . . . • . . . . • . . . . 4-t3.118 
SWitch. See Railway SWItch. 
'l\lPpmg stay bolt holes. d evice for. J .  T. Con· 

nelly . . . . . . . . . .  . . . . . . . . . . .  . . . . . . .  443.234 
Teeth, apparatus for mouldmg caoutchouc palate 

plates for artifiCial. L. PntzlUs . . . . . . 449.378 
Telegraph, pflntmg, S. V.  ESSICk . . . . .  , . 443.1� to 443.].)t; 
Telegraph, prmtmg, .11'. B .  Rae . . . . . .  . .  . .  44;).111 
rl'el egraph transmItter, S W. Smith . . . .  . .. . .. 44.),,')81 
'relephone C irCUIt and apparatus • •  1 .  L. McQuar· 

n e  . . . . . . . . .  . .  . . .  . . .  . . . . . . . .  443.145 
Temperature regulator, J F. M c Elroy . . . . . .. . . .  4(3.29-t-
'1' h I l l  couplm gs. anti-rattier for. ('. A. Carm an . . 4�,2il! 
1'lmepleces, balance escapem ent for, W. P. Han. 

sen . . . . .  . .  . . . . .  . . . . . . 443,;)61 
T i m e  recorder. wat chman's,  1.  D .  Fuller . . . . . . . . . . 4� �.435 
1'ongs. pi pe, P. J. Rode . . . . . . . . . . . . . . . . . . .  441,312 
'l'rack cleanet . J. J W h eat . . . . .  . . . .  . . . . . . . . .  4-t.R.241 
Tricycle. ,J .\1 l t c h e l l  . .  . . . .  . . . . . . .  4H,2!-12 
'rro u g h  See Hog t ro u � h .  Watermg troug h .  
Trucks. safety dttac h m e n t  f o r  car, It .  J .  S pearmg 44,).:182 
Tru n k  tray e l evatIng and s u pportmg deVICe. 0 

R. (ja�ton . . . . . . . . . . . . . . . . . . . . . . . . .  443,436 
TWI!'!tl n g  mechan ism. L<wasse & W Il e . . . .  . . .  44:). 11J2 
rrype makmg m e c h a D l :s rn ,  G .  Corsa . . • . . . . . . . . . . 4�,�,Q8.� 
Valve. balan ced govel nor. If. C. O l I n  . . . . . . . . . . . .  441.107 
V,live. balanced steam. G. H. Chnppel l . . . .  ' "  443.450 
Val ve for hydraulIc elevators, safety. W. H. IIult-

gren . . . . .  . . . .  . . . . . . . .  . . .  . . . . .  44:1 208 
Valve gear� W. Sechnst . . . . . . . . . . . . . . . . . . . . .  44i.463 
Valve, steam eng-me, A. R. Boluss . . . . . . • . . . . • . . . .  443,2.-t') 
Valve.  t hrottle. G. LeverICh . . . '" . .  . . . . . .  443326 
VehiCle brake. A \V Clsenh0rn . . . . . . . . . . . . . . . . . . .  44.),449 
VehICle sprmg. h vdrostat lC, J. Randall . . . . . . . . . .  4·h.112 
VelOCIpede fork. H. Bell . . . . .  . . . . . . . • . . 443.266 
Vendmg apparatus, .J. S. Wallace . . . . .  . . . . .  ' "  443,a�O 
Vendmg apparatus� J. A.  W i l lIams . . . . . . . .  .443.343. 443.C)44 
Vendmg machme, 1:£. T. G l l h land . . . . . . .  . . . . . .  4H,254 
Wagon brake, H. IJ. Monroe . . .  . . .  . . . .  44 ).371 
\Vagon wheel. 'V. n.  S u l l en berger. . . .  . .  . . . . . .  44:).1 2.) 
WaIst and s k i rt. combmed, C Caen . . . .. . . .  4�3,390 
Watch balances. makmg h aI r springs for, J. 

Logan . . . .  " . . . . . .  . . .  . . . . .  443.256 
\Vatch ca8e pendant, C. W. H<tthaway . . . . . . . . . . .  44:).480 
Watches. balance escape m e n t  for, A. Ban n atyne. 44{.248 
'V atche!oi. cannon p1OlOn for, .If. P. A l len . . . . . . . . .  44::>, -iS4 
\Vater closet, P. W h ite. . . . . . . . . . . . . . .. . . . . 443.419 
Water closet bowl , H .  C. Weed{'n . . . . . . . . . . . . . . . . . 4.0,::>41 
W ater closet seat pad, J .  rrltIany . . . . . . . . . . . . . . . . .  44:3, 170 
Water heater. J. D. M o n at . . . . . . . . .  . .  . . . . . 443.104 
Water suppl y and d i scharge to and from cylm-

d ers, controllmg deVICe for, A.  & F • .1£. Turner 44�.468 
Water wheel.  L. M. Sharps . . . . . . . . .  . . . .  . . . . .  443.151 
\V atermg trough� stock, 'V. K onns ..... . . . . . . . . . . .  4H.446 
Wave and tlde motor. L M. L loyd . . . . . . . . . . . . . . .  443.367 
Welgher� gram. li". H .  RIChards . . . . . . . . . . . . 44 {,180 
'V eldlllg a p parat u s .  electrIC, H. Lemp . . . . . . . . . . . . 443,224 
'Ve i l  s m k m g  mach me, A Cumeron . . •  . . .  44,),486 
vVheel. See ��xpam \ l b l e  w h e e l .  }!�rIctlOn wheel.. 

Harvester wheel. \V agon wheel. Water 
w h eel. 

W h eel.  J Boh c k . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . .  443.232 
W h i p  socket. E. M I l l er . .  . . . . .  . . .  . . . . . . .  443.48� 
Whip �ocket and rem hol der, W. H. t>effiey . . . . .. . 4!::>.242 
Wmdo\V balcony for flowers, J. B. M arch . . . . . . . . . .  44{,36g 
Wmdow fastener. storm. A. P. A n drews . . . . . 44S.�48 
'Vmdow screen. (' K. H a n n  . .  . . .  . . . • . . .  443, 9'J 
W m dows, storm screen tor. F. T. A lklllS . .  . .  443. H5 
W ire, manu factllrmg steel coated. Ji'. SeflgwICk . . 443,464 
WIfe reel and stretchmg machme. combmed. J .  

II arper . . . .  . . . .  . . .  . . . . . . .  443.<12 
Wood and fiber. t reatmg, W. A .  Horrall . . . . . . .. 44-).238 
Wood. embelhshmg, Land & Van B u skIrk . . .  443,447 
Wool. apparatus for car bomzmg vegetabl e  fiber 

I n .  Cole & Pedder . . . . . . . . . . . . . . . . .  44.3 1;,8 
' V reneh, Btel & Urban . . . . .  . . . .  . . . .  . .  . .  44,{,21ti 
Yarn was h m g  a n d  dyemg a p paratus, G. A. G ree .. 

ven . .  . • • . . .  . • • •  • • • . . . . . . .  . .  . . . 443,1 77 
Yoke attachment,  neck. A. L K otze . . . . . . . . . . . . . .  4�3. 142 
Yoke. neck. O ' Hovlan &. Thom pson . . . . . . . . . . . . . . .  44.1,�74 
Yoke, ox. S.  A .;SUllth . . . . . . . . . . . . . . . . . . . . . .. . . . .  44,).243 

DESIGNS. 
Bread. l oaf. J .  M .  L o e w  . . . . . . . . . . . . . . . . . . . .. . . . . .  20.420 
Brushes, m Irrors, etc •• back of, A. F. Jackson � 

20 42ilto :10.4 13 
Cake. R. M egson . . . . . . " . . .  . . . . . . . . . . . . 2Oo4�t 
H a n d l e  for spoons. etc . •  A. �\ .Jackson . . . . . . .  20,427. 20 42S 
Organ ca�e. L K. �'u ller . . . . . . .  . . .  . . . . .  20 4 l !1 
Range and bOiler,  H. T. & C. A Rprmg . . . . . . . . . . . . . .  20.4�7 
[{ug. J .  Pegel . . . . . . . . . . ,  . .. . . . . .  20.435 
Rug. A .  Petzold . . .  . . . . . .  0 . . . . . . . . . . . .  20,43fi 
8cI�sors o r  shear�. R S Pearsal l . .  . . . . . . . . .  . . .  20.422 
Slilk trap, H. C. M o n tgomery . . . .  . . . . . . . . . . .  • . 2(J,421 
Stand. ornamental. G. R BlltIham . o  . . . . . . . . . . . . .  20.425 
Statue of a fireman. C. G.  Demuth . . . . . . . . . . . . . . . . . .  20.426 
Stove, h eatmg. Bascom & RItchie. . . • • • • . • . .  20,423. 20,424-

TRADE M ARKS. 
Cart-rIdges for firearms. Creed more Cartridge Com
CI���� for· rnen·and·YO·uths. HIrschb'erg

' & §�;;;J�: 18,'j2i 

man . .  . . • . . . . . ]8.7i<1i 
Coffee, breaktast. G. F'. GIlman . . . . . . . . . 18.73t 
Coffee, green and roasted. R.  Crooks & Co . , . .  18.7� 
Crockery. glass and pl ated ware. 11:. Lobe & Co . 18.719 
Eye lotIOns and cosmetiCS, Ocuhne ManufacturIng 

Co . . . . . . . . . .  . . . . .  . .. . 18.721 
Fertilizers, Read Ii"'ertlhzer Company . .  • 1 8,737 
Ifertlll zers, artIfiCIal. E ureka Ii'ertlhzer Compan y . ..  18,726 
HosIery. J. M usser . . . . . . . . . . ] 8  720 
I n sect powder. �'ernohne Chem LCal Company . . . . .  18.712 
Llmment. 1:I'ern o h n e  ChemICal Company . . . . .• 18.733 
M eats, smoked. East St. LoUIS Packmg and Pro-

VISIOn Compan y . .  . . . .  . . . . . . . . . .  18,7.:)0, 18,nl 
Perfnmery, C. B. Woodworth & Sons . . . . . . . . . . . . . . 18,722 
Remedy for throat and lung troubles. Eccles Drug 

Co. . . .  . . .  . .  . .  . . . . . . . . . . . . .  18.72;' 
Salt, dIgestIve table, G .  & G. Stern . . . . . . . . . . . . . . . . . .  18.7.{8 
Starch. laundry. Bee H i v e  Rtarch Co . . . . . . . . . . . . . . .  18.728 
Starcht laundry, Burns & Hunt . . . . . . . . . . . . . . . . . . . . .  18.7H9 
Tea, G. F. Gilman . . . . . . . . . . . . . . . . . . . . . . . 18.7% 
Tea. cl)ffce� and spICes. J. C. Barkley. . . . . . .  . . . . . .  18,727 
Watch sprmgs, IJ. Cornbremont . . . . . . . . . . . . . . . .  18,740 

A pri nted copy of the speCification and drawmg or 
any patent m the foregomg l ist, or any patent III prmt. 
Issued SInce 1863. Will be furm shed hom thiS office for 
2.::' cents. I n  ordermg please state the name and num· 
ber of the paten t  deSIred, and rem I t  to M un n  & co., 3M 
Broadway. New York. 

Canadin II IJalt"nts may now be obtam ed by the 
Inventors for any of the I n ventIOns named I n  the fore
gOi n g  hst. prOVIded they are SImple,  at a cost of $010 
each. I f  comphcated the co !it WIll be a httle more. For 
full lllstructlOn s address Munn & Co •• 361 Broadway, 
New York. Ot.her foreIgn patents may also be obtamed. 

TO INVENTORS. 
An experIence of forty years, and the preparation of 

more than one hundred thousand apphcatIOns for pa
tents at home and abroad, enable us to understand the 
laws and practIce on both contments. and to possess un
equaled faClhties for procurmg patents everywh ere. A 
synopSIS of the patent Jaws of the Umted States and all 
foreI.:n countfles may be had on applicatIOn, and persons 
contemplatIng the securmg of patents, eIther at home or 
abroad, are I nVIted to wrIte to thIS office for prICes, 
whICh are low. In accordance with the hmes and our ex
tensive faC1htles for conductin g  the busmess. Address 
MUNN & CO . . office SCIEN'fIFIC AMERICAN, 361 Broad. 

WIU'. New York. 

© 1891 SCIENTIFIC AMERICAN, INC.
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Inside Page, ench t n.ertion - _ _  ,.. !) cents a nne. I Back Palle. each i n serti o n . - - $1.00 a l i n e .  iPopular Nooks 
The above are charges per agate l i ne-about eight 

words per Hne. This n o tice shows the width of the line. 
and is s�t i n  agate type. Engravings may head adver
t isements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publicati o n  office as early as 'l'hursday morn .. 
mg to appear in next issue. 

USEiDAMANT WALL PLASTER PARA B OJo��
5 . 

M AGJr�.
e 
$��.�!ERN 

, 
, 

I� ! s  lIard , ll en Me, a nd Ad. .ir ���;;l���al�r,rr��IJ����tf.�)�
��i�\t�� b.es�,e. J)oes Dot check or crack. jecting Lantern Tran�p(jJ encie-s. It IS l �npervl;lUs to wmd •. �3;ter, We make several other styleE and dl"ease germs. It dne_ I n. a 1 Bingly and in paIrs, for use with hourst I t

, 
can be aPI!hed In 011 or Lime hght. Our Uxy-Hy-kmd 0 weather. It IS m gen- d of,Jcn Jets an d Oil Lamps are in .. use. LIcenses granted for the t�'chanfJCable on all our lanterns. • and selhng. Special faClhties on the premises 

Address A D A M ANT M FG CO r for the production of Apparatus 

30" E (' ... . .  and Lantern Slides. Mr. F. B. Mytinger. formerly of Mu-
• • � e n esee .� t., seum of Natural History, ha� charge of our Slide Oolor. :-�==!:=�_-::-_____ �!';�Y�]'�n�c�u�s�e�.�N�. �Y�. ing. Slides to order from A m,ateu.r !\TeQa.l,i,1)(,�. Correspon-

-: dence solicited. J. B. C O LT & C O . ,  
Patent Foot Power Machine 1 6  B e e k man Street, N ew York C i ty, U .  S. A .  

Complete Outfits. 
'Vood or ::\J etal workers without steam 
power, can succesl'l f u l l y  compete with 
the l arge shops. b y  using our New 
I.A BCI It  SA VIlSG lUachinery, 
latest and most i m proved for practical 
shop use, also for industrial Schools, 
Home Training. etc. Catalugue free. Seneca F a l l s  M fg:. Co. 
695 \Vater Street, Seneca ... a J  I s ,  N .. Y .  

STEREOTYPING ; THE PLASTEH AND 
Paper Processes.-Compo8ition and preparation of the 
mould, the best alloys of metal and proper degree of 
heat, trimming a n d  mending t h e  plate, etc. A minute 
description of bot h processe�. with n umerous illust.ra
tiOIlS. A paper o f  great int erest to every printer. By 
'l'homas Bolas, F.C.�.,  F.1.C. SCTK:-\TIFIC A ':HERICAN 
SuPPJ,E>IENTS. 773 and 7 7 4 .  10 cents each. 

The Sebastian-May Co. 
Improved Screw Cutting I.=;�!;.�·' 

�::e�LATHES 
Drill Presses, Chucks, Drills, Dogs, 
and Muchinists' and A mateurs' 
Outfits. Lathes on trial. Cata
]ogues mailed o n  application. 
165 to 1 6 7  H i ghland Ave 

SID N E Y, O H I O . 

SEWING MACHINE �IOTOR FOR AMA-
teurs.-By C. D. Parkhurst. Description o f  a very sim
p l e  and eficctive motor. w i t h  laminated armature, of 
suffi(�icnt power to actum,e a sewing machine. vVit.h 1 1  
engravings. Contai n e d  in SCIE.'\TIFIC AM E H I CA >: 
S [ � PPLBME�T, No. 7 [) 0 .  Price 10 cents. To be had at 
this office and from all newsdealers. 

n v r  D�.���' 

STEAM ENGINE. HOW TO MANAGE. 
By J. C. S.-A very practical paper on the subject. How 
to fire with wood and coal, how to mana.ge the water 
supply, how to clean the engine, how to clean the supply 
pipe. how to gauge the pump, etc. \\, ith 12 i llustrations. 
Contained in SCIF,NTn�IC AMERICAN SUPPLEMENT, No. 
7 4 7 .  Price 10 cents. To be had at this office and 
from all newsdealers. 

GRAND PRIZE-PARIS EX l'O",ITION, I SS9 

THIN PANEL STOCK 
In Whitewood, Walnut, etc. 

::\-I anufactured by t h e  ori ,;;ina.l " �ystf�rne B a rtlett."  
received the I-li�hest Award and on] y . ,  G rand P rize " 
given to this i n d u stry. The only " ::lysteme ) '  introduced 
i n to Burope a n d  America that produces a perfectly 
sound cut board. 

H E N RY T. B A RT L E TT, 
CABIlSE'I' \V O O D S  I MAHOGANY 

nnd V E lS l,E RS, SA\V M I J.LS. 
200 Le"W'is Street. Ne"W' York_ 

VELOCITY OF ICE BOATS. A COLLEC 
tion of interesting letters to the editor oithe SCIENTIFIC 
{��:;i��t\�g

o���e ��aS��� °rt 
trs

e �h:�d
t����e ��a�lSt �n 

faster than the wind which propel s  them. Dlustrated 
'With 10 explanatory diagrams. Contained in SCIENTIFIC: 
A!\'fERTC A X  �� TPPl .gM ENT. No. 2 1 .l. Price 10 ce�ts. To 
tiP had at this office and from all newsdealers. 

OIL WELL SUPPLY CO. Ltd. 
9 1  &; 92 'V A T E R  STR EE'.I', 

P l t tsbll r �h .  [.In •• 
�1 anufacturers of everything needed for 
.A.�T:ES:J:.A.1V �ELLS 

for ei ther G as. O i l ,  \Vater, or M i n eral 
������g�? i 1 �;�'l i���g��;r:'l' s���.�: 

I l lustrated ca!al ogue, price 
lists and discoun t sheets 

on reQ nest. 

ICE·HOUSE AND COLD ROO1\'I. -BY R 
G. Hatfield. With directions for constructiou. Four 
engravings. Contained in SCIE�TIFIC AMERICAN Sup
PLEl\-1E�T, :i9. Price 10 cents. To be had_ at this Office 
and of all newsdealers. 

ARTESIAN 
Wells. Oil and Gas Wells, drilled 
fl����: �:�fs��::u��:: 
��ttf�g c�:��sf:e.q¥>i�� able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
'lOO tt. Send 6 cents for illustrated 
catalogue. Pie rce A rtesian 
and Oil Well S u pply C o . ,  
80 Beaver Street. New York. 

I��gpreaa S SHEET METAL. eGOD_, DROP 'OReIlICS, 4a.,. HAMMER .Sllle. &: Parker Press C01 After be i ng on the M a rket F ive Yea rs 
1II14tlkUWJl.CO� 

@0 PO P SAFETY VALVE OQ t)"WATER REL IEF VALVE 
!J Dt IMPROVED STEAM GAGE 

. - '" STEAM ENGINE INDIOATOR 
S l n a l e  neU ( 'h i m e  " ' h i fol t l e .  and a l l  Instruments 

used in connection with Steam, Air and 'Vat.er. 
Sole Agents jor Clark's lAnen Eire IInsc. 

NEW YORK. LOXDON. 
CROSBY STEAM GAGE & VALVE CO. ��.r��,:eM,,�!: 
ELEC'rRO MOT O R. S I M PLE. H OW TO 

���;r d��i�eJfa�d
o���������c�ft�o� �fe��a�s�l��f�� 

amateurs to malre a motor w n i ch m ight be driven witn 
advan t age by a currpnt derived frum a battery, and 
which would h a v e  sutlicient power to operate a foot 
lathe or a n y  macll i n e  requiring not over one man power. 
\\' ith 11 figure:s_ Contained in ::i C I l!: NTIFIC AME l tlCAN 

S UPPL ec ,u-.N'l'. No. 64 1 .  I'rice 10 cents. To be had at 
this uffice an d  from /ill n8"?:'sdealers. 

The " A  e M  E " Sti l l  Leads ! 
Sizes One. 'l'wo. 'l'hree. and li'our Horse Power. Arranged for either NATURAJ .. GA S 

or Kerosen e  Oil tire, as ordered. No extra. ins urance required on account of the oil fire. 
Send for catalogue giving full particulars and prices. 

Acme Automatic �afety Engine._'·Statienary." Oil Tank. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 
S P E C I A L Z!��;[!lNw�\� �er1'.::,t ��:�����Iio� 
Ent ire confidence and interest guaranteed. Draughtiug', 
��E:GnR[��l8�,r, )ll���i2&' �l;o6]}�;t 4�rMf��§'e:tf·ori�c. 

IDEAL MUSICAL BOX 
Is the Late N t  Inven tion in Swiss Mu sical IJoxeH 
It i s  the �weel e"t a n d  lll ost Perfect I l i stru n1 e l l l  
for the Parlol'.  A II }� lI ulnber of t U l l e s  ca ll be ob. 
tain ed for i t .  rrhe Largest �t ock of )ot u s i cal Boxes in 

Barnes' New Sensitive Dri l l America. Send 4 cent stamp for Illu��r:t������:�;:
, Has These Grellt A dvan t agcs :  J A C O T  &. SO N ,  .N E W  YORK. 

(�r��l�:(¥�erd Df�rl�i���� Sfi�s��lI�I�,
b
o� l�; 

motion reversed, without Sloppi n g  the ma
chine or !iihiftillg b e l ts. M ore or less driv
ing power call b e  applied to the drill spindle. 
as the size of t h e  drill  or the nature of the 
work may demand. 

W . .... & JNO. BARNES CO.,  
19"9 Ruby St..  Rockford, Ill.  

1'HE STEAM E N GI N E : ITS PRINCI·  
I ple�, it� devel upment. its future and perfection.-A pa .. 'I per by E. N. Dickerson, g-lvil 'g an outline of th e b i story 

of the Rteam en�ine, and di scussing the principles �pon 

Steam! Steam! 
Qual ity H igher, P rice Lower. 

For Strictly Cash. Complete Fixtures except StaCK. 
2-Horse Eureka Boi ler and Engine,  • $ 1 45 
4- " " " " "  • 225 
Other sizes a t  J o w  pricel!!. Before you buy get our prices. 

B .  W. PAYN E &. S O N S ,  
Drawer 1i6. ELMIRA, N. Y. ! :i����s�\?t:{�\�:daj� ��1��j���� g:IE

c:rg��Ysu��\:i: 

TO BUS I N E SS M E N ���:'a�d
Otr��t�'l ���;d��I���ts. To be had at tbis 

The value of the SCI E N T I FIC A MERICAN as an adver- DIAMONDS and CARBON 
tising medium can n o t  be overestimated. Its circul atIOn 
is many times �lTeater t h an that of any similar .10u�nal 
now published. It goes i nto a l l  the States and 'j:ernto. 
ries. and is read i n  all the principal l i brarie� and reuding 
rooms of the world.  A business m an wants something 
more th'lD to see his advertisement in a printed n ews
paper. He wants Circulation. This h e  has when he 
advertises i n  the :SCIENTI FIC AMERICAN. And d o  n o t  
let  the advertising ailent. intluence yon to subst.itute 
some other paper for the SCIENTIFIC A JHEUWAN. when 
sel ecting a J ist  of p u b l i cations in W Il len Y O ll deCIde I t  is 
for your interest to advertise. T h i s  i s  frequently done. 
for the reason tnat tne ajlent gets a l arger commiSSIOn 
from the papers havin jl  a small circulation thl\il is allow ... 
ed on the SCIENTIFIC AMERICAN. 

For rates see top of tlrl'lt colum n  of this page, or ad
dress rn U N N  & C O  .• l.l u b l i !il h f'r�. 

361 1I .· o adway, N"ew }T orl{. ----------------
Gates Cornish Rolls Pulverizer 

Simple, Durable, Compact., Dustless, 
and It fin i shed product direct 

from the maehin e,�. 
The best Ore Granu l at o r  for l each .. 

ing and concentration.  
MANUFACTURE ALSO 

Gates Rock and Ore Breakers 
A ddress for Catalogues 

HATE,.. IRON W O I( K " .  
:) 0  C � o .  C H n l o n  St • • (] h icaao. 

215 Franklin St., Boston, Mass. 
44 Dey St., New York. 

l eE-BOATS - THEIl� CONSTRUCTION 
Bnd management . With working draWings, df'taiE, and 
d Irections in full . }'our engravings. showing mode of 
construction. Views of the two fastest ice,-sailing boata 
used on the Hudson river in winter . By H. A. Horsfall. 
l\1. .E .  Contained in Scn:x TIFLC AMEHICAN S CPPLE_ 
].n�NT, 1 . The same number also contains the rules and 
regulations for the formation of ice-boat clubs. the saH_ 
ing and management of ice-b o ats . Price 10 cents. 

Shinman Antomatic Steam Engine 
O i l  or N at u ra l  C a s  F u e l .  1, 2, 4 .  6 ,  a n d  8 Horse Power Single, 

8, 12, and 16 Horse Power Compound 
Over 2,500 In  Actual Use. 

A utomatic in both fuel and 
:;�r�e:�PPI�e�cIqf��inaata� 
logue. Mention SCI. A�.f. 

S h ipman Engine Co • •  
� Summer Street. 

Bo.toll. Mass. 

For Prospecting- Mining 
Drills,  also for all kinds of 
�I  echanical Purposes. 

'1'he s ubscriber is the 
Pioneer in this business, 
and is the Oldest Estab· 
li�hed House in the States. 
He only deals i n  first-clas� 
articles. Send for circular 
and prices to 

J. D ICKIl\"SON. 
64 Nassau StI'eet, N .  Y. 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with one 
illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through. 
out t,he year at a temperature of from 34,'" t o  36'\ Con� 
tained in SCIEXTIFIC Al\-[ERICAN SUPPLEMENT No. 1 1 6. 
Price 10 cents. To be had at this office and of all news
dealers. 

Fay's Patent Spring Dividers 
With new qnick ad. I PRICE LIST. 

j u s  t i n  g automatic 2),2 in. solid nut, $1.00 
closing I:lpring nut. 3 u U . .  1.00 

Micrometer cali_ \ 4 :: sPflng ::  1.2.} 
per Squares, Spring 5 1.2D 
Di viderb, Bevel Pro- 6 1.50 
t r a c t o r s ,  Surfa ce Gnuges, Combination 
Squares, Hardened Steel Squares, Steel Rules 
etc. Send 2-cent stamp for illustrated l i st. L. S. STARRETT, ATHOL, MASS. 

MANUFACTURER OF FINE TOOLS. 

FAMILY ICE MACHINES 1�8'a�g·��. af.�'1::'�l!:\�� 
& Co., 126 West 25th St., N. Y. Rights for sale by states. 

AN EW C A T A L O C UE VALUA-BLOEPAPERS 
Contained i n  SCIRNT I FIC AMERICAN SUPPIJEMENT, sent 
free oj charoe to any address. 

M UN N  & C O . ,  361 Hro n d ",uy. New York. 

SMALL ELECTRIC MOTOR FOR AM-
atenrs .-By C.  D. Parkhurst. Description in d etai l (If a 
small ann easily m ad e  mot.or powerful enough to drive 
a ten or twelve inch brass fan and to give a good breeze. 
\Vith 1 5  figures ilrawn to a scale. Contained in SCI ENTIFIC AM I-;RICA X S FPPLF.MENT, No. 7'6"-. Pri ce 10 
cent.. To be had at this office and from ail n ewsdealers. 

EVERY USER OF MACHINERY 
SHOULD LEARN 

Howto Use Loose Pulleys. 
Useful in (ormation on this Bub-. in our " Catalogue 

free to any address. 
AN DUZEN & TIl'T, Cincinnati, Ohio. 

HARRISON CONVEYOR ! 
Ha�:rring 6rain, Coal, Sand, C lay, TaR B . .Jk, Cinders, Ores, Seeds,&'c. 
&���i�i. 1 BORDEN, SELLECK & CO. , { Ma��'\.':,rs. 1  Chicago, ilL 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice COllpany (Limited), Room 6,  Coal " Iron Exohange, New York. 

-FOR THE-

HOLIDAYS. 
Experinlentnl Scien ce.-By Geo. M. Hopkins. 

Natural P h i losophy without a rTeacher Simplified. In
teresting Experiments in Every Branch of Physics. De
scriptions of S i m p l e  and Efficien t Apparatus, much of 
which may be Made at Home. Among- Subjects treated 
t;�h�I���i�!;ab� y�1�1\�r!�'6���6�t�f:fIli���hs�jt:� 
chanICs, etc. A world of Valuable Informntion. A 
Source of RatioD u l  Amusement. A superb work for 
Young and Old. 740 pages, nearly 700 first class engrav ... 
ings. E legant l y  bound in cloth . . . . . . . . . . . . . . . . . . .  $4.00 

C\7clopredic !oOci ence Simpl ified.-B y  J. H. Pep
per. \Vith over 600 illustrations. Treating on Light, 
Heat. Electricity, Magnetism, Pneumatics, Acoustics 
and Chemistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $Z. 5 0  

T h i s  is an excellent work. 
I· o p u l ar Scientific Recreati ons.-Translated and 

en larged from the French of Gaston Tissandier, and pro
fusely illustrat e d .  This book Includes the fa.mous series 
of Experiments i n  P h y sics W ithout Apparatus, that have 
won such wide appreciat ion in so many househ olds. Ex
periments in Physics and Chemistry, Natural Magic. 
El ectriCity, and S i m ilar subj ects are all treated und very 
fu l l y  i l l ustrated with the most artistic woodcuts. 900 cuts. 
780 large pages. Holiday edition. Half leather, gilt 
top . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  $4. 110 

Bo)"s' Booh:  of Sclence.-The B o y s '  B o o k  of Sci
ence, b} Sohn Henry Pepper, anthor of the H Play book 
of 1\let"als." I l lustrated w i t h  453 engravings, chietly exe
cuted from the author)s sketches. B y  H. G. Hine. Re ... 
vised. with many additions, by T. C. Hepworth. New 
edition . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SZ.OO 

HOlDe Experhnents in Science.-By '1\ O 'Conor 
�tl8���es�:�:'. �:�:: .�.� '
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SYNOPSIS OF CONTENTS : Ch apter I. Experimental 
Science. 11. Mechanical OperatIons. I l l .  Experiments 
in Mechanics. IV. Experiments in Gravitation, Hy
draulics and Pneumatics. V. Atoms and Molecules. 
VI. Experiments in Mol ecula,r Physics. VII. Experi ... 
ments with Soap Bubbles. VIII. Experiments in Heat, 
Sound, and Light. IX. Lecturing. Index. 
The Thresh old of �ci ence.-A variety of simple 

and amusing experiments i n  Physics and Chemistry. 
By C. R. Alder Wright. 380 pages. 200 ill ustrations. 
Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2. 0 0  

�ci e n tific n eCl'en l i o n  Seri e !il .-Nin e volumes, each 
co m p l ete i n  itself. Contai ning from 110 to 175 pages. 
Profusely i l l ustrated. Han dsomel y bound : 
lliarveis of Jo:arl h ,  A i r  und \Vale,·. 
fH al'v e l s  of A s tl·OllOlny. 
Mal've)s of the Elements. 
Hnlf Honl·s of �cit"n ti1i(" A m u se m e n t .  
Marv e l s  of I nvention a n d  �ci e n lific Puzzles. 

IUarvelM o f  Heat, ]�h::h t  and Sound. 
Marve l M  of Geology nnd "h}�sical Geography. 
Marvels o f  Animal and IJ l a n t  Life. 
lUarve l s  of E l ectricity and MU2"netism. 
Pri ce. per volulne . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . 6 0  

'I'he N e w  A st l' on omy.-By S. P .  Langley. A su
perb popular work, beautifully Illustrated, and 
�y��e� . �).�. ��� . .  ��.��� .:����: . .  ?l���.�:�.���� .. . ���:8'O 

'I'he E l ect ric Tel ephon e .-By George B. Prescott. 
Second edition, revised and much enlarged. This work 
is a complete resume of all the principal inventions in 
Telephony, giving a full account of the Telephones now 
in use, Central Offices, the Long D istance Teleph one 
etc. 795 pages. 500 i l l ustrati ons. Price . . . . . . . . . . . $6. 0 0  

T h e  C :omplete Practical Macllillist.-Embracing 
Lathe Work. V I se \V ork. D r i l l s  and Drilling, Taps and 
Dies,  Hardening anil 'l'em pering, the Making and Use of 
'rools. 'roo I Grin ding, Marking Out Work, etc. By 
Joshu a  Rose. I llustrated b y  356 engravings. Fourteenth 
edition,  thoroughly revised and in great part rewritten . 
439 pa"es. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $�. 5 0 

E n g i n eers' Han dy Dook.-Containing a full Ex
planation of the Steam Engine IndIcator, and its Use and 
Advantages to Bn ginecrs and Steam Users ! with For
mu}re for Estimating the Power of all classes of Steam 
�������fs

a�go ���t:'t:���1f1j RI�:�����S 1��tb:bir�i:�J 
States Navy, t h e  Revenue Service, the Mercantile Ma
rine, or to take charge of the better class of Stationary 
Steam E n gines. One volume. Second edition. 675 pages. 
16mo, tucks. gilt edge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ 3 . � 0  

T h e  PrActical Steam Ena-ineer' s Gllide.-In 
the Design Construction and Management of American 
Stationary, Portable, and Steam Fire Engines, Steam 
Pumps, Boilers. Injectors, Governors, Indicators, Pis
tons an d Rings, Safety Valves and SteMm Gauges. For 
the Use of Engineers, Firemen. and Steam Users. By 
Emory Edwards. Illustrated by 119 Engravings. 'l'hird 
Edition, revised an d corrected. 420 pp. 12mo . . . .  $Z . � O  

T h e  Y ou n g  M ech a n ic .-Practical Carpentry. Con
taining Directions for t.he Use of all kinds of Tools, and 
for the construction of St eam Engines and Mechanical 
MOdels, including the A rt of Turning Wood and Metal. 
By John Lukin. I llustrated. 12mo . . . . . . . . . . . . . . . . $ 1 . 7 5  

Every M a n  H i s  O w n  Ill echnnic.-A Complete 
Guide for Amateurs. New IIoliday Edition. revi sed and 
greatly enlarged. With an Appendix. 924 Pp. 850 wood 
cuts. 8 Working Drawings. (1890.) Price . . . . . . . .  $3.60 

Toy Maki n g  for Amatenrs.-Being Instructions for 
the Horne Construction of Simple Wooden rroys, and of 
others that are Moved or Driven by Weights, Clockwork. 
Steam, El ectriCity. etc. By J. Lukin. Illustrated. l2mo. 
London. 1882 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82. 011 

T h e  nO}' J1: n g i n eers.-What they D i d ,  and How they 
Did lt. By John Lukm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ J . 7 5  

Magician' s O w n  Book ; or. T h e  \Vhole Art of 
Conjuring.-Being a Complete Hand-Book of Parlor 
MHgic, and containing over One Thousand Official, Chern .. 
ical, Mechanical • .  \iagnetical, and Magical Experiments, 
Amusing Transmutations, Ast0nishing Sleights and Sub
tilties, Cel ebrated Card Deceptions, Ingenious rl'ricks of 
Modern Performers. The whole illustrated with over 
500 woodcuts, and intended as a source of amusement for 
one thousand and one evenings. New york . . . . . . . $ 1 .[)O 

Phy si cs, G-anol'M Elemen tary T . .  en lise o n  Bx
peri mentll l and A p p lied. For the Use of School s and 
Colleges. '1'ranslated and ed ited from Ganot's U Elemen t.s 
de Physique," with the aut.hor's san ction. By E .  Atkin
son, Ph.n., T.C.S.,  Professor of Experimental Science, 
Royal M ilitary Coll ege, Sandhurst. In one thick large 
12mo volume of over 800 pages. profusely illustrated by 
chromo-lithographic plates and 840 wood engravings. 8vo. 
muslin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5.00 

\Vebliiiter' s  I n ternation al Ui ctionary. This is a n ew 
book from cover to cover, being the authentic edition of 
Webster's Unabridged D i ctionary (comprising the i ssues 
of 1864, 1879 and 1884), now thorough l y  revised and enlarg
ed under the supervision of Noah Porter, D . D . ,  LL.D . •  
of Yale University. Sheep, marble edge . . . . . . . . $ l Z . 0 0  

I.lJ'llcti cal Microscopy .-By G .  E. Davis. A Desira-
ble Work. lI Iustrated. 8vo . . . . . . . . . .. . . . . . . . . . . . . .  $3 . 00 

Mechanical I:»afiilt i m es !-Being the first volume of 
the new " Amateur Wurk Illu strated." A practical Maga
zine of Constructive Rnd Decorative Art and Manual 
Labor. With supplements contai n i n g  Design s and Work ... 
ing Drawings to scale for Various Pi eces of Work, Useful 
and Ornam en tal , and several hun dred illustratIOn s. One 
large quarto volume, 586 pages. Cloth. Price . . . . S3. 1I0 

IT Any of the above books promptly sent by mail, 
postpaid, on receipt of the price, by 

lY:UNN � 00., 
P u bl i sh e rs of the " Sc i e ntific A m e rican," 

36 1 B roadway, N ew York. 

� Send for our ltiTew and Complete Catalogue of Booktl, 
sent free to any address. 

Stored E n e rgy 
ACCU M U LATORS for Electric Li"hti,w " n d  

Street Car PropnlRlOn . 
THE A C CUMUI .ATOR COMPA N Y ,  

« BroJl,Qway, N. Y .  City. 22' Cllrter St .. !'hila., Pn. 

© 1891 SCIENTIFIC AMERICAN, INC.



f'moulerl. 1m ]'lathew Care.y, 1785. 

H E N R Y CA R E Y  B A I R D  & CO. 
l udustrial P llbll.hers, Booksellers, a u d  Importers. 

" I " Wa l n u t St •. P h i l a d e l phia, I'a . . U. S.  A. 
;::rOur new and Revised Catalog-ue of Practical and SCien�iflc Books, 86 pages, Svo, and our other Catalogues:; and Clfclll.ars. t he  whole covering- every branch of Science appli�d t.o t he A r�s. sent free and free of postag-e to any one m any part. of the world who wil l furnish his address. 

Experimental Science 

B y  GEO. M .  HOPKINS. 
740 P ages . Over  680 I l l u strati o n s .  

P R I C E ,  by m a i l ,  postpa i d ,  $4.00 
SEND ]' O R  FULL ILLUSTRATED CIRCUI.AR 

AND TABLE OF CON'rENTS. 

'l'his is a book full of interest and value for teach
ers, students, and others who desire to imparl 

or obtain a practical knowledge of physics. 

M U N N  & CO., Publ ishers, 
Office of The Scientific American 

361 B R OA D WAY, N E W Y O R K .  

'Vhat the I' l'ess SR.}"S of  " ExperiInental Science." . , Mr. Hopkins  has rendered a valuable service to ex
perimental physic8." -Evening Post. 

. . The book is one of very practical character. and no 
one of a scieI:!tific turn of mind could fail to find in Its 
pages a fund of valuable information."-Elect'ric Age. 

I .  'l'he electrical cnapters of the book are notably good, 
and the practical instruction given for building simple 
electrical machinery may be safe ly carried out by thoBe 
-not a few-who like to make their own apparatus."
J<J7ectrical lYorld. 

, I  The author has avoided repeating the hackneyed 
illustrations which have been passed from one book to 
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ing." -Engirwering ancl ltfining JOlfnwl. 
" We commend it most heartily to an teachers . "

f.."Tormal Exponent. 
" It is a treat to read a book of this kind, that sets 

forth t.he principles of physics so fuIly, and without the 
use of mathematics." -J1Jw Locomotive. 

. . All teachers of science are aware that real know
ledge is acquired best by the student making experi
ments for himself, and any one who pOints out how 
th08� experiments may be easi1y made is dOing excellent 
work." -English �[ec7/(tnic anrl lVorld oj Science. 

• •  The work bears the stamp of a writer who writes 
nothjng but with certainty of action and result, and of 
a teacher who imparts scientific information in an at
tractive and fascinating manner."-American Enainnf'. 

" It should be found in every library."-EnVUsh i\Ie
c7wnic. 

. . 'l'he book wQuld be a most jndlcions boliday gift."
Enaineerin.g ancl jlfining Jonrnal. 

. ,  'l1he portion of the book devoted to dynamic electri
city covers over one hundred pages. and is extremely 
interesting and valuable."-Brookllln Standard Un'ion. 

I< Directions are given for demonstrating most of the 
laws of physics, with every-day tools and common ap
pliances. '·-An/fricon· Photographer. 

H .Many of the experiments are new to print, while 
some of the old, familiar ones appear in modified form 
and with simplified apparatus."-Publ'ic Opi-nion. 

Cx...A..�:a;:.' S 
Ventilating and Drying 

F A N S. 
Running, A d j u s t a b l e  

Self-OiJing Bearings. 
eatalogue free. 
Press Rolls for Wool 

'Vashing and 
Vyeing Machines. 

GEO. P. C L A RK, Mamlf. 

Box L. \\Tindsor Locks , Ct. 

SOME APPLICA nONS OF ELECTRIC 
Transmission.-A lecture by Frank J .  Sprague, delivered 
In tbe Sibley College course, explaining the various 
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TU� I O  A.\lERICAN SUPPLEl\lENT. Nos. '7 U 7 ,  ,. OR, and 
711 9.  Price 1 0  cents each. To be had at this office and 
from all newsdeal ers. 

$citnfifi c �tutrican. 
N� YORK  BEL T INe AN D pACK I Ne 02:. 

JOHN H. CHEEVER, Trpas. 1 5  PARK ROW, N ew York. 
O I , \) EST and LARGEST Mannfacturers in the United States o f  

VULOANIZED RUBBER FABRICS 
For Mechanical Purposes. 

B E LT I N C ,  
Packi ng, a n d  H ose. 

R u bber M ats, M atti ng, and Stair  Tread s. 
Rubber Pump Valves\, Bicccl e '!'ires, Tubing, 'I' e n n i s  Sol i n g. 

ltub e ..  �elnent, '-i�:��be,;ait����" ll,�irs�rc:i�!I�PJ'illg8t Washers. 
VULCANI'r J( EMERY WHEE LS. Rubber Sheets, Sr.rips, Saw Bands, Stoppl es. 

SALESROOMS :-Philadclphia. 308 Chestnut St.; Boston.  52 Summer St.: Chicago. 151 Lake St.; Minneapolis. 28 
South 2d St.; Cleveland, 176 Superior St.; San F'rancis'Co. 17 Main St.; Detroit. 16-24 \Voodward Ave.; St. Louis, 
616 Locust St. l!�uropean Branch, Pickhuben 5 Hamburg (FreihafengebiBt) Germany. 

JAMES LEFFEL WATER WHEELS 
ENGINES, and BOILERS. 

0--A-l:v.I:ES LEFFEL &; CO. 
j<'ARLO ST., SPRIN G FIELD, OHIO. 

1 1 0a Liberty Street New York City. 60. !E�J:ST��N��! IN THE WORLD. 
�Speed, Comfort and Safety. 

.. . AGENTS WANTED. 
Large Illustrated Catalogue sent Free to any Address. 

THE EAGLE BICYCLE MFG. CO •• 
STAl'\t.I:F"ORD, CONN. 

J��=�:fgRINCUBATOR ffi'f"imVle, pprfeet and Self-Regulat. 
ing. Hundreds in successful operation. 
Guaranteed to hatch a larger percentage . of fertUe eggs at less cost than any other 
hatcher. Send 6c. for Dlus. Catalogue. (lirculars free. CEO.H.STAHL, QUINCY,  I LL. 

RAILWAY &. STEAM F ITTERS S U PPLIES 

Rue'S Little Giant Injector. 
SCREW JACKS, STURTEVANT BLOWERS. &c. 

J O H N  S. URQU HART, 46 Cortlandt St., N. Y. 
C RO OV E D  PLAST E R  SLAB 

Be�t foundation for plastering, 
cement work, or tiling. Superior 
to and cheaper than metal lath. 

IT Lfcd'lSeS grant.e(Z to 'IHW 1 i Iy 
FlexIble Mold., patentrfi. Dec. 16, 
1890. for 'lWOd71cing thl'se slalls. 
r:PHOS. CURRAN, l35 B'way. N.Y. 

T H E  PRO PELLIN G  M A CHINERY OF 
War Vesl'ei s.:-A paper by H. J. Oram, Engineer R. N., 
��s��[Pt?g��oih�' ��s;����;:�� Q������c���' C��;g! 
that have taken place in marIne engineering", and a dis
cussion of other mattt'rs of interest. in connection. 
principal1y. with the propelling machinery of modern 
war ships. Contained in SCIENTIFIC AMERICAN Sup
pr;"""NT, No. 6!12.  Price 10 cents. To be had at this 
office and from all newsdealers. 

BRICK 
lMAC H I NES 
FROM 1 0 T0 1 00 , O OO 
'
CAPACITY PER DAY: 

E I G H T 
DIFFEREllT 
STYL IOS. 

C LAY 
Crushers 

TI LE 
MACHINES 
WHOLE OUTFITS FOR 

SEN FOR I LLUSTRATED CATALOGU 

THE FREY, SHECKLER CO.,  BU CYRU S, O. 
ROME-MADE INC U BATOR.-PRACTI-
cal directions for the IDUDufact.ure of an f'ffective incu
bator that bas been careful l Y  tested and found to per
f9rm al1 that may be rea�onably exnected j with direc� 
tlOns for operating. With 4 figures. Con tamed in SCI
ENTIFIC A: �HaU(,A x SUP PLEM lj:NT. No . 630. Price 10 
cents. To be had at this office and from all newsdealers. 

The Best Mechanical Help An inventor, investigator or experimenter 
can have is a great machine shop, whose 
business is (first) to do regular work, an d 
(second) to help develop ideas. We have 
that shop, and have put what we have to 
Eiay in a primer-will send it. 

THE JONES BROTHERS ELF,CTRIC Co. CIN'TI . O. 

BLUE PRINT I'aper, Superior Quality. 
Photographic �uppl ies. 

Send for catalogue. 
T. H. McCOLLIN & CO., 1030 Arch Street, Philadelphia. 

F I R E F E LT THE NEW N O N - C O N D UCTI NG MATERIAL 
• li'n:I/�1�i��� �t\�o?s�e.�e,��drs��:cti�l�b�;tg:�t 

i
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unexcelled as a Non-Conductor. U. S. Navy test!>! show 
it to be superior to Hair Felt. in Non-Conducting qualities. Made into sectional form 
for 

�
iPes and into sheets and rolls for large surfaces. Send for Sam

t
es • ��

liYdf�: �::!��� !{��el' i n rls, �tenm Packi ngs, A sbestos C otht AsbeMtos 

THE eHA LME R"'.SPENCE (;0., 59 nnd 61. 1,ibe,·ty !"t., Npw Y o rl, .  
BRANCHES :-Philadelphia. Chicago. Pitt:5blll'gh. BostolJ . 

EXCELLENT BLACK COPIES, only equaled by Lithography, of anything 'I.IJY'Uten m· a1·a'l.V'l1 with any Pen by ��������A U TOCO PY I ST free. 
Ten Eyck & Parl<er, 66 Pine Street, New York 

AGENTS make 100 per cent. profit on my Corsets, 
Belts, Brushes. Curlers. and novelties. 

SampLes free. Write now. Dr. Bridgman. 313 B'way, N.Y. 

�FREE TO F.A.K. mn. Colored Engrovtng 
I ehowing a. Lodge of Chine.e. MasoDs at work f . . .-

.

.
. 

' .  lI.iso large illustrated eatalOii\le .fall the Masonic 
. books BOIl gooda-bott.om priceL Great chance 

for Agents. Beware of the spurious worka, 
REDDING " CO., Masonic Publishers and 

'\ Manufacturers... '131 Broadway ... New York. 

PLAYS Dialo_s, Tableaux, SpeokeTs. for Bchool.Olub & Parlor. Best out. Oata.
logue free. T. S. DBNlSON,Chlc&IrO.lJI. 

::-'[13l;J'JL.1lli1]E CARY & MOEN C0.� 
�TEEL WIRE O fJ�·CO£SCR lpnON � � 
234- IV 29 ST. EVERY & sTEEL SPRINGS. NEW YORK CITY 

---- �-�.-- � --. 

MECHAN ICAL DRAWING .  
By Prof. C. W. MaeCord, of the Stevens Institute 

of Technology. A series of new original, and 
practical lessons in mechanical drawing, accom
panied by carefully prepared examples for prac
tice, with directions, all of simple and plain cha
racter, intended tc enable any person, young or 
old, skilled or unskilled, to acquire the art of 
drawing. No expensive instruments are involved. 
Any person with slate or paper may rapidly learn. 
The series embodies the most abundant illustra
tions for all descriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub
lished, as well as the cheapest. The series is illus
trated by npward of 450 special engravings, and 
forms a large quarto book of over one hundred 
pages, uniform in size with thc SCIENTIFIC AMER
ICAN. Price, stitched in paper, $2.50 ; bound in 

handsome stiff' covers, $3.50. Sent by mail to any 
address on receipt of price. 

The Koch Patent File. for preserving newspapers, Mag-

PAT E N T S 
, azlnes. and pamublets, has been recently improved and 

price reduced. Subscribers to the SCIENTIFIC AMERJ
. CAN and SC l EXTIFIC AMERICAN SUPPLEMENT can be 

• I supplied for the low price of $1.50 by mail. or $1.25 at the 
ofHce of this paper, Heavy board �ides ; inscription 

MESS RS. MUNN & CO., in connection with the publi- .. SCIENTIFIC A,\tERICAN." in ... ilt. Necessary for 
cation of the  SCIENTIFIC A MERICAX, continue to ex- every one wbo wishes to preserve the paper. Address 

For the convenience of those who do not wish to 
purchase the cntire series at once, we would state 
that these valuable lessons in mechanical drawing 
may also be had in the separate nnmbers of Sup
PLEMENT, at ten cents cacho By ordering one or 
more numbers at a time, the learner in drawing 
may supply himself with fresh instructions as fast 
as his practice requires. These lessons are publish

ed . successively in * 1 ,  * 3 , * f, *6, * 8 ,  *9, * 1 2 ,  
* 1 4, * 1 6, * 1 8 , *20, *22, * 2 4 , * 2 6 ,  * 2 8 , * 3 0 ,  
* 3 2 ,  * 3 6, * 3 7 , * 3 8 , * 3 9 . * 4 0 ,  *4 1, *42 ,  * 4 3 ,  
*44, * 4 5 ,  * 4 6, * 4 7 , * 4 8 , *49, * 5 0 ,  * 5 ] ,  * 5 2, 
* 5 3 ,  * 5 4 ,  * 5 6, * 5 8 , *60, * 6 2 .  * 6 5 ,  * 6 9 .  * 7 4 , 
* 78, * 8 4 ,  *91, *94, * 10 0 ,  * 1 0 1 .  * 1 0 3, * 1 0 4 .  
* 1 0 5 ,  * 1 06, * 1 0 7 ,  * 1 0 8 ,  * 1 3 4 ,  * 1 4 1 ,  * 1 7 4 ,  

amine i mprovements, and to act as SoliCitors of Patents IU U  N N & C O  • •  Publishers SCIENTlFIC AMERICAN. 
for inventors. 

In this line of business they have had forty-one years' 
experience, and now have 'Uneq1taled f(lcilities for the 
preparation of Patent Drawinl!s, SpeCifications, and the 
prosecution of A pplications for PatentR in the Unit.ed 
States. Canada, and ll'oreign Countries. Messrs. :\1 unn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels. Reissues, ASSignments, and Reports 
on infringements or Patents. AJl business intrusted to 
them is d'one with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on appl1cation. con .. 
taininJ;! full information about Patents and how to pro
cure them : directions concernir.g Lahels. Copyrights, 
Designs, Patents. Appeals, Rei�sues Infringements. As
signments, Rejected Cases. Hints on the Sale of Pa .. 
tents, etc. 

'Ve also send, free of charl]e, a Synopsis of Foreign Pa
tent Laws, showing the cost and method of securing 
patents in all the prinCipal conntries of the world. ltIUNN &: C O . ,  Solicitor .. of Patents, 

361 Broadway, New York. 
BRANCH 0IqnCES.-No. 622 and 624 F Street, Po

ettl(l Building, near 7th Street, Washington. D. C. 

$1 0 

CA SH · An investment of this amount 
and $5  per month will realize 

_ to the purchaser 100 per cent. 
within two years. One of the be�t subur
ban pl'opertieH in Tacoma, 'Vash.t on the 
] ine of street railway connecting two 
ftol1l'i�hing cities. Price of lots, $100 ; 

c.orner lots. $12.1. \Vrite for maps and particulars. A 
n�f::1g������
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E. N ,  O U I M ETTE, 1316 Pacific Ave.,  T acoma, Washington, 

WHAT Uncle Sam and Aunt Columbia think, etc., of 
and SEATTLE. Send stamp to ASH I N aT 0 N .;shPlm:ln.Llewf"�lyn&Co.,Seattle, w. 

* 1 76, * 1 7 8 .  FOR SALE BY 
l.\ILUN'N' d! C O  . •  

Publ i 8hers o f  SCIENTIFIC A MERICA N ,  361 HI'oadway, N e w  York .  

BIT 
.:;es "'M.OOTH ROUND , OVAL, Rnd "'QUARE IIO I,E S .  lUorti si ng Core Box",s, 

I etc. Invaluable to Carpenters. Cabinet and Pattern Maker8, 
Highest Award, Send $8.00 for set (% to 11-8) , in neat case, or 
f){)c. fol' sample Bit, mailed free with Illustrated List. 

BRIDGEPO R T  HUN IM.PLE IlI E N T  eo" 1 ,.  Maiden I,an e , New Y o rk. 

PROPO S ALS. 
u . Si8:'�ie�Y:J' P��g�:IS?i�rJh�Ti����, ��drfs;;d �; 
the undersigned . wi l l  be received at this office until Il.:30 
A. M. January 13. 1891, and then publicly opened, for 
blasting and removing 247 cubic yards of rock, more or 
less, from two shoals between Sister Islands and Cro��
over Jight, Saint Lawl'ence River, N.Y. Attention is in
vited to the Acts of Congres� approved Feb. 26. 1885. and 
February 23. 1881, Vol. 23, page 3.'l2. and Vol. 24. pa�e 414. 
Statutes at Large. Detailed jnformation can be fwd un 
application. M. B. ADAMS, MajO'l' oj Engtnafs. 

Municipal ity of Bombay. 
ELECTR I C  L I GHTING.  

NOTICE. 
SEALED TENDERS will be received by the MUNI

CIPAL COMMISSIONIUt for the City of Bombay up to 1 
P. M • •  on Monday, the sixteenth day of li'ebruary, 1891, 
for experimental lighting by Electricity of certain 
streetf\ of the City of Bombay for a period of two years. 

2. Forms of tender and schedule of conditions and a 
sketch oJ the portion of the City sh(lwing the 8treets to 
be l ighted may, on payment of Five Dollars, be obtainecl 
from CHAHLES HALLETT CLARK, \Vashington Build
ings, No. 1 Broadwa.y, Rooms 209 and 210, New York, who 
will on application give auy further information that 
may be required. 

3. Tenders mURt be accompanied by a deposit of Ru
pees, O n e  thousand in cash (not to bear interest) or in 
PubliC Securities for that nmount to be paid to the Chief 
A ccountant of the Municipality of Bombay, which will 
be forfeited to the Corporation in case of refusal to sign 
the Contra.ct embodying the conditions mentioned in 
the Schedule above referred to. 

4. A further payment to make the total deposit equiv_ 
alent to 5 per cent. on the contract amount wiJi have to 
be made by the 'renderer whose tender may be accepted. 
before sign ing the contract. 

5. 'rhe ,\1 unicipal Commissioner does Dot bind himself 
to accept the lowest or any tender. 

By order of th� ',lunicipal Commissioner. 
RI�]NZI W A L'l'ON. 

Exccutft'c Engineerl MunidpaHt1J. 
EXECUTIVE ENGl�l£EH'S O l�.I!·ICE, 

BOMBAY MUNICIPA1.TTY, 
BOMBAY. India 13th October, 189(). 

r�,_ � j,J (�TIGHT &SLACK 6ARRELMACH INED\( ,{\�if\\J{gi A-,'Ll A S PE C I A LT Y � '1 1 '  if��", J O H N  G RE E NWOOD &: C()1.' R O C H ESTER N .Y. 
H O W  T O MAKE DYN A lYlO ELECTRIC 
Machine�.-By Geo. � L  HopkinS. WIth drawings to  scale 
and full directions for constructing dynamos of different 
sizes. 'l1he small machine is intended tor experhnental 
purposes. \Vill heat from 4 to 6 inches of platinum wire. 
produce the electric light. decompoee water rapidly. 
magnetize steel, ring a large gong, give powerful shOCks, 
operate induction coils. Rnd will, for temporary use, re
place 8 or 10 Bunsen cells. Contained in SUPPLE)'IENTS 1 6 1  and 599. Price 10 cents each. The larger ma
chine produces eight 16-candle ligbts or one powerful 
arc light. Can be arranged as a series, shunt, or com .. 
pound wound machine. Can be run tor a sbort time by 
two or foul' men. Requires one horse power for con
tinued running. Best engravings of dynamo ever pro
duced. Detai ls of every part shown. Winding' of arma
ture and field T,,'lagnet plainly illustrated. Any intel
ligent person with the aid of these drM.wings and instruc
tions may make useful , durable, and effective machines. 
Contained in SUPPI,F,1\IENT 600. Price 10 cents. 
M UNN & CO . . PUBLISHERS. 3tH Broadway. New York. 

P E  FOR TYP EWR ITERS 
StencIls, Steel Stamps. Rubber and 

Metal 'rype Wheels. Dies. etc. 
IU o d e l  a n d  Experimental WOl'k 
Small Machinery, Novelties, etc., man

ufactured by special contract. 
New Vork Stencil Wks" 100  N assau St., N .V 

ART OF WORKING IN LEA THER-
Directions for making various pretty and useful objects 
from leather, for home use or decoration, or for sale 
\Vith 19 figures. Contained in SCIFlNTIFIC AM.li:ltICAN 
SUPPI,EMENT, No. ,.63. Price 10 cents. To be had 
at this office and from all newsdealers. 

T Y P E W R I T E R S. 
Largest like establishment in the world. First

class Second-hand Instrnments at half new prices. 
Unprejndiced advice given on all makes. Machines sold on monthly payments. Any Instru
ment manufactnred shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. TYPEWRITER I 70 Broadway, New York, 
HEADQUARTERS, f 144 La Salle St., Chicago. 

VOLNEY W. MASON & CU., 
FRICTION PULLEYS CLUTCHES and ELEVATORS 

P ltO V IIJ E!II CE. u .  I .  

T� S c ientlf i c A merican 
PUBLICATIONS FOR 1 89 1 . 

The prices of the d ifferent publications in the United 
States. Canada, and MexiCO are as follows _ 

RATES BY MAIL. 
The SCientific American (weekly one year $3.00 
The �cientitlc A merican Supplement (weekly), one 

year. 5.00 
The ScientifiC American, Spanish Edition (monthly) 

one year. 3.00 
The SCientltlc American. A rchitects and Builders 

Ed Ition (monthly) . one year. . 2.50 
CO;\1BIN�JD RATES. 

The SClentrftc American and �upplement, . tii.OO 
The Scientffic American and Architects and Build-

ers ��dition. . ;'.00 
The ScientifiC American, Supplement. and Archi-

tects and Buil ders Edition. . 9.{)(\ 

Proportionate Rates for Six Months. 
ThIS includes postage, w1l1ch we pay. Remit by postal 

f)r express money order, or draft to order of 
M U N N  &: CO • •  361 Broadway, New York, 

T H E  B A C K U S WAT E R. M O T O R . i T H E  B AC K U S  E X H A U ST FA N �  
Tn���l��b�!·f'6:�g:�n��ri:1:-cttO�;g!�����
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coffee mil Js, fans, sausage cutters. elevator�, and all machinery requiring light power. No Wool�n and Cotton Mills, for removing steam. dllat, smoke, hot air, acid fumes. bad odors. and 
til'i ng, n.) fuel , no ashes, no repairs, noiseless and compact. No extra insurance. Always ready. for ventilatinl! Hotel�, Laundries, Public Buildings, etc. High Speed Engine an([ Fan combined. 
�upplles from � to 10 H. P. IntE'!l'chan�eab]e jets and improved in every detstI. References in all parts of the country. 
&e:a.c:I. 1'or _peo:l.a� o:l.rOu.�ar. to tbe ;aaols.u.. �a1:er JlWI:01:or CO. 1'Te�arls. 1'T. "-. 
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COMPTOMETER 
(TRADE MARK.) 

A·ll A R I T H M E T I CA L  
• • • .  P R O B L E M S  

Solved r a p i d l y  and accnratel y 
by u s i n g  t i l e  C(HJPTOl\l ETEH. 
Saves ,1 0 per cent. of time. 
E 11 t i r (� r e I  i e f from mental  
strain. A dapted to all  com
mercial and scientific c()mpn
tat. i o n s .  ;'o;end for circu l ctr. 

FELT & TA R R A N T  MFG ,  CO" 52-56 I l l ino is St" C h icago, �-�---- ---------,. -
T H E C OPYI N G  P A D . - H O W  T O  MAK I �  
a n d  h o w  t o  u � p ; w i t h  an encraving-. P ractical directions 
how T o  p r e pare the g e l a t i n e  p a rI .  and also the an i : i n e i n k  
b y  w h i c h  t h e  copie� a r e  made ; h o w  t o  a p p l y  t h e  wri tten 
letter to the pad ; how to take ofl' copies o f  the l ett e r .  
Contained i n  SC I E�T J FIe' A ;\UUUCA N �Uppr,El\1ENT. N o .  
4 3 � .  P r i e e  10  c e n t s .  For s H i e  at t,h i s  office and by a l l  
newsdealers in a.1 I  p a r t s  o f  t h e  country. 

SHORTHAND �:t�g��t��1����11;: 
Ituatlons proc u red all pupils when competent.; 
ell" Cor eucular. W. C. CHAFFEE. Oswego, N. Y .. 

The 

Remington 
has set the copy for writing 
machines for I S  years. 
It is to-day the 

" Improvement the order ot the age." 

THE SMITH PREMIER TYPEWRITER 

Important Improvements. 
A l l  the .l£ssentiul Features greatly perfected. 

The Most Durab l e  in A l ignment. 
Easiest Itunning and Most S i l ent.  

A l l  type cleaned i n  10 seeonds wit.hout soil ing t.he hands. 

!:���I�JI���n�J��,��E���'ta�tf��,��k��! I Stan dar d 
The S mith Premier Typewriter Co-, Syracuse, N_ Y.,  U . S. A_ 

Send for Catalogue. 

Buy the B E S 'l1  while you are at it. Our 

GATE VALVES 
suit the most skepti cal. 

Call for them o r  send for complete catalogue 

The Lu nkenhei rner  Brass Mfg , Co. , 
1 5 - 1 1  E. Sth S t . ,  Cincinnati. O.  

THOMAS ALVA EDISON. -A BIO-
graphical Rketch of t h e  greut iuventor, �ith .ful�-page 

��:.�
a

�����c��S��liF,°l\\�;r;'�lo.<?'°rJi�IPi-?c�\3 ���; 
To be had a' this office and from all n ewsdealers. 

Victor Bicycles ! 
For pleasure, business. recrea

t i OI] ,  an(l for an ything you 
could use a bicycle for. 

VIC'I' O WS  A RE BEST r 
S e n d  for catalogue. 

Ommau Wheel Co., Makm, 
C h icop ee Falls.  lUass. --------------------

THE P H O N OGRA PH.-A DETAILED 
description of t h e  ! ICW a n d  improved form of the pho
Dflgraph ju; :t brGug' L t  (Jut  by l'.-:dbon. ltyith S _ engrav� , 
ings. Contained in Sel K:"\ 'l'IFIC :\.:'tfERTCAN SU.PPLK
M��NT, :K o �  C;3 :!' .  Price lU CPlltS. 'ro be Ilftd at t h is 

and expects in the future, 
as it has in the past, 
to lead all others 
in adding improvements 
to what will always be 
the true m odel of a 

Typewriter. 
Wyckoff, Seamans & Be1tedict, 

327 Broadway, New York. 

I � ' 

��.�;��{��;������e�i; j ", ]  matie Compasses. Hand Lev... , : 
els, Angle M i rrors, Planime.. . 
tel's. Pantographs, Engineers' . 
Shel e Rnles, Leveling Rods. 

L��E'=,,=,��. Pc?:fltl����
n

�n
e

��ppl ication . 

ELECTRIC lYIOTORS 
For a11 Speoi.a.1 �ork. 

COl'}'espon(lence invited by the 

CnOCE:EE � "'VV:E3:EELEE ::JY.COTOE CO_ 
430 West 14th Street, New York. 

Mannfacturers " f  the P E R F E CT E D  M O T O R ,  
Acknowle<Igetl tD h e  the Standard for all hi!"h-clas� work where power i s  required, 

l:;. 8. W H B .H: L H: It, Presidc'nt. F. B. CRO C K I�R, lTicc·P'rcs'ident. 

CUTLER D E S K B E S T  I N  T H E W O R1.. D _ NEw"Wi(rODAKS _fl-=-: -=========== 
A , C U T L E R  &. S O N ,  

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

" You pres. the button, 
we do the rest." 

Set,en New 
Styles and 

Sizei4 
A I,L I�OADED WITH 

Tl'ansparent 
Films. 

,F'or sale by all Photo. Stock Dealers. 

THE EASTMAN  COMPA NY, 
Send jn)' ('(l ta /fll)ut'. IWGHE Sl'ElI, N_ Y. ----� �E 1\ CL AND FINE G AY I RON ALSO ST EEL ALL�.E:�GS FROM SPECIAL ERN'; 

NNING J� PA,T S DE lNG , NNING J rHOMfI LEHIQH AVE I!! II 5T PH ILA � � 
THE AMERI�AN �Ett TELEPH�NE ��. 

95 M I LK ST . ,  BOSTO N ,  MASS. 
This Com pany owns the Letters Patent 

granted to Alexander Graham Bell, March 
7th� 1876, No_ 174, 465, and Janu ary 30th, 
1877, No. 186,787_ 

The transrni8sion of Speech by all  known 
forlll s of Electr i c  Speaki n g  Telephones in
fringes the right secured to this C ompany 
by the above patents, and renders each 
individual u"er of telephones not furnish
ed by it or its l icensees responsible for such 
un lawful use. and all the consequencee 
thereof. and liable to suit tht:>refor_ 

z: 
o en 
z: 
:::;) :::e 

THE MODERN I C E  Y A C H T_ - BY 
G e o .  W. Polk • .A new and va1uable paper. oontalning 
full practical directions and specifications for the con .. 
strnction of the fastest and b e st kinds of Ice Yachts of 
the latest, most approved forms. IllUstrated with en .. 
gravings drawn to scale, showing t h e  form, position, 
and arrangement of all the parts. Contained in S C I E:N
TIFrc AMli]RICAN SUPPI,El\U:N'l'. No. 6'l4-. Price 10 
ceuts_ To be had at this office and of an newsdealers. 

Scientifi c 8� Catalogue 
RECENTL Y P U IJ J .ISH ED, 

Our new catalogu e containing over 100 pages, includ .. 
InJZ' works on more than fifty different subjects. Will  be 
mai l e d  tree to any address on appl ication. 

MU N N  &; c n  .• Publishers Scientific American. 
361 Broadwll Y, New York · 

Astronomical Telescopes 
of superior defining powor_ 

EYE PJECE�, etc. 
Manufactured by 

W. & D. MOGEY, 
;lIS We!Jt 11th Street, New York_ 

Send for catalogue_ 

2 to 40 H- P- The Motor of 19th Century � Can be used Any Place, to do Anu :" U  .... A\ Work. and by A n'/I One. N o  Boi ler ! � No Fire ! No St.eam ! lS"o A shes ! il No Gauges ! No Engineer ! A per
fect l y  safe Motor for all plac�R a n d  
purposes. Cost of operation nImH t one 

- cent an hour to each indicated horse 
po'wer. For circulars. etc. ,  address 

Keonomy, Reliability. Charter Gas Engine Co. 
SimpliCity, SaretJ'. P. O. Box 148. S t e r l i n g ,  I I I .  

CASTINGS. - A DESCRIPTION BY 
i\1 r .  H. Rvllet (If b i s  process of prod u cing iron castings 
free from sulphur and phosph orus. With one figure. 
illu stJ'ating the llpparatus. Contained in SCJ E :S T I FIC 
AME IUCA.N SUPPL �l\lKr\·'I'. No. 1 5 :1 .  Price 10 cents. 
To be had at th1s Office and from all newsd ealers. 

H .  W .  J O E N S ·  
ASBESTOS SECTIONAL PIPE COVERI.G. 

A Non-Conducting Covering for Steam and Hot Water Pipes, etc. 
READXLY ATTACHED OR REMOVED BY ANY ONE. 

A S B E S T O S  B O I L E R  C O V E R I N G S _ 
We areprtpared t. take crmtracl.sfor applying 8teflfn Pipe and Boiler Coverings in any part ofth. Unued SUI.ta. 

:EI:. �. JO:El:1VS l!III:A.NUFA.C'X'U�NG- COl!lll::J?.A.NY , 
801& MANUFACTUBEBS OJ!' 

H. W. Jollas' Asbestos Hiliboard, Sheathings, Building FeU .. Fire-Proof Paints. 
LiquId Paints, Aabesto. Boofing, ele. 

87 Maiden Lane. New York. CHICAGO. PHllA1)ELPH1A. BOSTON. 

Y�ACUSf MAll[A�lt I ��� WORKS 
W B B U R NS PROpT� . 

SCIENTIFIC A M E RICAN SUPPLE-
Ml!:N'l\ A n y  desired back number of the SCIENTIFIC 
AMERICAN SUPPLEMENT can b e  had at this office for 
10 cents. Also to be had of newsdealers in all parts o f  
t h e  country. 

Otis Eloctric Elovator 
for Private Reside n ce15. Hospit .. HIs, Small Office B u i l cl i ngs, Stores etc. �afe, s imple (no E n gineer required). Hunn i n g  e x penses very J ight.  A l so man ufactur_ ers of the Standard Hydrau
lic Passenger and Frei g h t., 
S l eam and Belt E l evators. 

O ti. Brothe ... & ( : 0 . ,  
3S Pnl'k Ro\v� N e w  Y fJl"l{ 

OTTO GAS ENGINES 
33,000 I'!OLD. 

Eng ines and Pumps Combined. 
For C O A L  GAS 

01" GASOLINE. 

SCH LEICHER, SCH U M M  & CO. 
l'IIILA DEI,PIUA, 

C H I CAGO. NEW YORK. 

T :E3: E  

J titutifit �mtritau 
E S TABI" I !oiHEU 1 846. 

The Most Popular Scientific Paper in the World 

Onlv 83.00 a Year, Inclnding Postngo. Wepli l y  
62 Number. a Year. 

This w"idely circul a t e d  and splend i d l y  illustrated 
paper i s  publ ished weekly. E\rery number cont a i n s  six
teen pages of useful information and a l arge number o f  
original engrav ings o f  n e w  invent.ions a n d  d i scoveJ·ics. 
representing Engin eering Works, Steam Mach i nery. 
New Inventions, Novelties in Mechani cs, Manufactures, 
Chemistry, ElectricitY1 rrelegrapby, Photography, Archi .. 
tecture, Agriculture, Horticulture, Natural H i st.ory, 
etc. Complete list o f  patents each week. 

Terms of SlIbse-ri pti oll.-One copy of the SCI E N_ 
TIFIC A-;\IRRICA X wil l  be sent for one yetlr-52 n umbers
postage prepaid, to any s u bscriber i n  the United St.ates. 
Canada, Ol' Mexico, on receipt of three d o H al'M b y  t.he 
puhiish crs ; six monql�,  $1.50: three monnls, $1 .00. 

e l nb� .-S pecial rates for several names, a n d  TO Post 
}\lasters. "'Trite for particU lars. 

The safest way to remit 13 b y  Postal Order. Draft. or 
Express Money Ord er� Money carefull y  placed instd e  
o f  envelopes. securely seal ed. and correctly addressed, 
f:leldom goes astray, but i s  at the sender's risk. Address 
all  l etters ana make aU ord ers. drafts, etc., .oa.val�1e to 

M U N N  & C O _ ,  361 Broadway, New '!r0,·1,. 
---0---

T H E  

�dtuttfit �mttitaU �Jtpttmtnt 
This is a separate and d istinct pub1ication from rr H �i 

SCIF. ::-fTIFIC AMERICAN, but is uniform therewith' in s17.e, 
every number cont.aining sixteen l arge pages tull  o f  en
gravings, mauy of wh ich are taken from foreign pa pers, 
and accompanied with translated deseri ptioIlS. TIUJ 
SCIENTIFIC AMERICAN SUPPLEl\-1ENT is published week .. 
ly,  and incl u des a very wide range of contents. It pre
sents the most recent papers by e minent writerEi in ».1 1  
the principal d epart m ents of S C i e n c e  a n d  t.he Useful 
A rts, embracing BiOlogy, G eology. Mmera l ogy, Natural 
H i story. G eography, A rchmology. Astronomy. Ch emii'tl'Y 
E l e c t r i city,  Light, lI eat. l\1echumcaJ EIl.dn eering-, Steam 
and H..ail way Engineering, )li n i ng. Ship Buil d i n g ,  :.'\Ia r i l l t'  
Engineering, Phot ogra p llY. rreclmology, Mun llfacturi l l _'-' 
Industries, Sanitary }]ngi n eering, Agricu l t l1 re, HOl'ti� 
culture, Domestic Fjconomy. B iograph y ,  Medici ne, etc. A 
vast amount of fresh a.nd valuable i n formatinn obt a i n 
able i n  no other publ ication. 

The nwst impoTtanr Ell{]inecl'ina TVorks, Mechan isms, 
and Manufa.ctures at home and abroaa are Llustrat.ed 
and descri bed in the S U P PLEM ENT. 

Price for the S UPPLKMl'iNT for the United States and 
Canada, $;).00 a yearj or Olle copy of the SCI ENTfFIC Al\lEU· 
lOA N and one copy of the S U PPI,EI\-Iltt\"'l" both mailed for 
one year for $7.00. Single copies, 10 cents. A dd resR. and 
rem it h y  pn�taJ order, express money order, 01' e h ecl{, 

MUNN & C O . . 3 6 1  HroRdway, New Y o r k .  
P u l.J lishers SCIEN'I'IlHC A M ERICAN. 

---0---

�uitdin!l <!tuition. 
THE SCIENTIF IC A i\IERICAN Au.CHIECTS' AND Bun,])", 

ERS' EDITION i s  issued monthly. $2 . .50 a year. S i n g l e  
c o p i e s ,  25 cents. Forty large quarto pages, e q u a l  t o  
a b o u t  t. w o  hundred ordinary b o o k  pages ; forming a 
large and splendid Magazin e  of Arehitectu re. rich IS  
adorned w i t h  elf'gant plates in colors, and with other fine 
engravings ; mustrating t h e  most. i nteresting exam p l es 
of modern archit ect ural construction ana allied snbject.s. 

A special feature is t h e  presentation i n  each number 
of a variety of the latest an d best plans for private resi
dences, city and country, inclu d i n g  those of very mod
erate cost. as well as the more expen �ive. Drawings in 
perspective and i n  coloI' are given, togeth er with fu l l  
Plan s. Specifications,  Sheets of Detail s ,  Estimates, etc. 

The el egan c e  and cheapness of th i s  magnificent work 

h ave won for it the Largest Circulatif)n of any Archi
tectural publi cation in the world. Sola. b y  all newsdeal .. 
ers_ $2_51) a year. RemIt t.o 

l't1UNN & CO .. Publi.he .... 
3 6 1  Broadway, New York. --------------------

PRINTING INKS 
The SCIENTIFIC AMERICA N  i s  printed with CHAS. 

ENEU J OH N S O N  & CO.'S INK, 1'ent.h and Lombard 
Sts .• Philadelphia, and 47 Rose St., opP. Duane, New York. 
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