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J titutifit �mtritau. 
CLOSING OF T HE WORLD'S COLUMBIAN EXPOSITION. 

When our readers shall have received this-paper the 
Chicago exhibition will be no more. After months of 
debate, after suggestions as to the city where it should 
be held, after criticisms and congratulations innumer
able following the decision as to site, Chicago may 
justly claim to have honored herself and the United 
States by h er achievements. In a time unprecedentedly 
l imited when compared to the work to be done, the 
buildings were erected and the Fair was opened at the 
appointed date. From the sea of mud, as the ground 
was described in its early winter and spring days, the 
lovely Jackson Park. with its beautiful landscape and 
floral features and its Venice-like lagoons, blossomed 
into being. The great build ings rose in their places, 
the founta ins and statuary were installed, and the 
White City appropriately graced its surroundings. 

In many ways the Fair was an innovation. The 
combination of landscape and waterscape was new. 
The great area occupied necessitated adequa te means 
of transportation within the grounds. The buildings, 
too, were 80 large as to make it hard to see them satis
factorily. Accord ingly the water" of the lake were 
utilized, and the water tran8portation within the 
grounds became one of the features. Bringing old and 
new together, gondolas from Venice competed with 
electric launches in this service. 

The Fair grounds and buildings were not merely a 
receptacle for exhibits. By the efforts of the best 
architects and artists of our nation the buildings and 
statuary became the best exhibit. Unsurpassed by 
man when their size is considered. the great buildings 
have received numerous encomium s  from all critics 
from the art s tandpoint. The statuary on them and 
distributed through the grounds was another feature 
of great attractiveness. Thus having provided a true 
w(.rld·s pleasure ground, Chicago drew upon the trea
sureii' of the globe for its adornment with exhibits. 
But. in the opinion of many, the work of Chicago (the 
grounds and buildings) surpassed their contents (the 
exhibits). This marked a recent innovation, for the 
artistic side has usually been 
esteemed as of secondary im
portance in the buildings and 
grounds of World's Fairs. 
Paris, in 1889, set an example 
which Chicago, in 1893, fol
lowed to its proper conclu
sion. 

[N OVEMBER 4, 1893. 
days. If Chicago were a little further south and if its 
Fair had another month of life, the attendance would 
probably reach thirty millions. 

And now it passes into history as one of the world's 
wonders, as one of man's greatest achievements, some
thing that the present generation can hardly hope to 
see equaled. 

••••• 
COALING CRUISERS AT SEA. 

During the war of the rebellion we kept a large fleet 
of vessels on blockading duty. They were often obliged 
to keep the sea for long periods of time, especially off 
the Carolina coasts, and the question of methods of 
supplying them with provisions and coal was one 
which engaged the earnest thought of the Navy De-
partment and naval officers in general. 

• 

Provision transports were sent from Northern ports, 
and though usually successful in delivering their 
freight to the blockading fleet, yet occasionally they 
met with disaster and frequently with delay. The 
principal difficulty was in transferring the .coal, the 
motions of the two ships. even in a small sea, render
ing the operation difficult and dangerous. 

A solution of the problem of coaling ships at sea has 
been sought ever since, and many devices have been 
brought forth by inventors both in and outside of the 
navy. The solution is particularly valuable to the 
United States in view of the fact that we have no coal-
ing stations. In case of foreign naval operations we 
would be obligl:'d to send colliers, and our cruisers 

would probably have to take the coal from them while 
at sea or outside of the marine league. . - .. � -.-. 

Recently the Navy Department�de� two of the 
North Atlantic fleet to be e<y.llt)ped and rigged to try 
the experiment of coalinp. -at sea after a new plan. The 
ships detailed for thi�-iiurpose were the flagship Sar 
Francisco, which·,.f'epresented the cruiser, and th 
United Statef, 'steamer Kearsarge, which played th 
part of coll�r. 

The pla{n is for the cruiser to tow the collier with 3 
short a hawser as practicable, the length depending or 

./ . 

TlJe system of concessioI'�, 
as carried out upon the Mid
way Plaisance, introduced 
the spectacular element, but 
of a character of real value. 
Never before had the differ
ent nations of the world had 
so impressive a showing-no 

-'----

such practical lessons in an- COALING VESSELS AT SEA. 
thropology have ever been 
given. The attendance at the Fair has been one of its the state of the sea. The smoother the sea the shorter 
wonde rs. A thousand miles from the seaboard . its the tow line. In order that there shall be as little 
situation seemed to militate against it. But thirty- jump to the ships as possible, the cruiser steams ahead 
seven rail roads, with over seventy-six thousand miles very slowly, barely having steerage way. 
of track, center in Chicago. Without a change of cars, A jackstay is rigged between the two ships, the 

almost any inhabitant of the continent could reach higher end beinl! on the collier and the coal in 
the Fail' on some of these lines . bags, suspended from tr.)l1ey wheels which hang 01 

At World's Fairs it has become the custom to have the jackstay, r11ns by force of gravity from the collit 
days devoted to 01' in honor of special occasions, to the cruiser. The jackstay consist" of a steel Wl1e 
States. cities, or countries. These are signalized usual- rope about three-quarters of one inch in diameter. It  
ly by a greater attendance than usual. At Chicago must be kept properly taut and yet m ust get no undue 
we find a record of 128, 965 paid admissions on open- strain either from towing or from the plunging of the 
ing day. 283, 273 on the Fourth of July, 160, 382 on ships. This is accomplished by using a counterpoise. 
New York day and 243,951 on Illinois day. These The experiment was tried db. the 18th of October, off 
records appear small if contrasted with the October Sandy Hook.· 
attendance, when the daily visitors varied from 128, - The ships were rigged as follows : On the after part 
196 on October 2 to the magnificent and unpreced ented of the cruiser was erected a small derrick or shears 
number of 716, 881 on October 9. Chicago day. As about ten feet high, composed of two short spars 
the Fail' was reaching its close, the city of New York lashed together at the heads and firmly secured at the 

felt that it should congratulate its sister, and on oC-1 heels, on the deck. A _ cr��" �lece was lashed neal' the 
tober 21 Manhattan day was celebrated. The mayor top of the shears and from this cross piece was hu ng a 
of New York and other representative dignitaries number of fakes of rope cable to act as a buffer for the 
visited Chicago and participated in the ceremonies of I blll!s of. coal. Over the cross piece ran the jackstay, 
the occasion. The att endance was 298.928. ·.fie forward end being firmly fastened to the deck near 

These attendances may be contrasted with Paris the mizzen mast. 
and Philadelphia. The greatest day's attendance at On the forward part of the collier were erected two 
the Philadelphia Exposition of 1876 was 217, 526; at upright poles to act as guides for the counterpoise. 
the Paris Exposition of 1889, it was 397, 150. Thus The upper ends of these poles were lashed to the fore
Chicago on her own day almost doubled the Paris topsail yard, the heels being firmly secured to a shoe 
and almost trebled the Philadelphia figures. on the forecastle deck. 
. The total attendance of some twenty-one mill ions is, The poles were parallel and about four and a half 
however, inferior to that of the Paris Fair of 1889, where feet apart. A cross piece was lashed near the heads, 
28.149, 353 visitors were recorded, although the Chicago and from a bridle from this cross piece was suspended a 
Fair occupied six times the area of ground and had five large iron sheave or gin block. Between the poles was 
times the area roofed compared with this Exposition. arranged a cubical box with guide irons surrounding 
The visitors increased in number as month after month the poles. The box was also fitted with an automatic 
passed by. In May 1,050, 037 are recorded. This was lever, spring and eccentric clutches to prevent the box 
at the time a great disappointment. But when June dropping to th e deck in case of accidental parting of 
showed 2, 675. 113, expectations began to be brighter, the jackstay. The contrivance was similar to that 
and the succeeding months showed 2,760, 263 for July, used on elevators in buildings. The box weighted 

3.515.493 for August. 4, 659, 871 for September, and about with sand formed the counterpoise. 
seven millions for October. Thus the entire attend- The steel wire rope jackstay was made fast to the 
ance for the o

.

pening month was almost the same as 

I 
counterpoise box, then passed up and over the gin 

that of two days in October-Chicago and Manhattan block at the head of the poles, and thence to the 
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cruiser over the cross piece on the shears, and the end leaf add to the delightful picture. The base of this 
secure on the deck, as before mentioned. Sufficient cabinet, as well as the ornamentation below the door, 
strai n  was put on the j ackstay to hoist the counter- are also of mosaic, and upon the whole 14,558 days' 
poise box about half way up the poles. As the ships work was spent. The mosaics of the other two ,. ap-
roll and pitch, the counterpoise box slides up and panages " are very rich in color, but have a less elabor-
down between the poles, keeping a constant and even ate design; they are simply birds of beautiful plum-
stress on the jackstay. age upon a backgroun d of lapis-lazuli from the stone 

Both the shears on the cruiser and the poles on the works at Petershof. 
collier were firmly held in place by rope guys and C lose at hand are bowls cut from jades of a light 
stays. The coal, in sacks is hoisted by a special tackle shade, wonderful for size and finish. A very rich lab-
on board the collier up to the top of the poles, where radorite table and pedestals m ust be m ost "tempting 
it is hooked to a small trolley wheel, which is placed to people who can surround themselves with objects 
on the Ij ackstay. When released , the weight of the of end uri ng beauty. They are less showy th an the 
coal causes the trolley wheel to run down the inclined. Russian Exhibits.-Rus�ia's proJected government superb malachite and gold tables which stand near 
jackstay to the cruiser. .Tust hefore it arrives at the house was never com pleted, but her pavilion in the I them. 
shears, a tripping device throws the trolley off the Manufactures build ing is so spacious that it serves 

I 
A significant gift shown among the work of the sil

jackstay, and the sack of coal fall� to the deck, its the purpose in considerable measure. ver.,miths is a magnificent d ish in silver and gold given 
forward motion being checked by the buffer made of One corner of tbis pavilion, which fronts upon the by the Cossacks of the Urals to the Czare wich. The 
hawser loops. main avenue of the building, is in the form of a Rus- perfection of workmanship which is attainable ill the 

The distance between the ships, or rather the dis- sian church with green roof, bulb shaped tower, handling of these metals is shown in a gold salver 
tance from the shears on the cruiser to the u pright colored windows and religious pictnres. At each side with a silver napki n lying upon it, so exact an imita
poles on the collier, was about two hundred and thirty- of the broad entrance to the pavilion. aod in its cen- tion of linen that one can hardly believe it to be an 
five feet. The height of the gin block abovfl the ter, stands a massive rhodonite vase. They are so tall imitation. 
cross bar of the shears was about thirty-two feet. as to be suitable ornaments in this largest of build- The exhibit of the Imperial State Paper Manufac
The inclination of the j ackstay to the horizontal ings, and are as beautiful in form as they are rich in tory is worth careful examination. It is the outgrowth 
was about seven degrees and fifty minutes. The color. of the use of paper money in the empire, begun about 
total weight of the counterpoise box and its load of Wh en, at last, one turns away from these, it is to 1 a century ago. The first bank notes were made in a 
sand was about sixteen h undred pounds. The weight notice on the right a curious and beautiful piece of little mill near St. Petersburg ; but in 1818 the insti-, 
of the bags of coal was nearly two hundred pounds. f urniture, a bookcase and cabinet combined, decor- tution which has since grown to great proportions 
The time of travel from pole head to shear h ead was ated with burnt work by Madame Semetchin e, of was founded. Its product is now taken both by the 
about fourteen seconds. The full time of hoisting St. Petersburg. The doors and panels are ornamented government and private concerns. In 1860 new build
and sending over ten bags was about twenty-one min- with portraits of Tolstoi and scenes from his l ife. The ings wpre finished and equipped with English ma
utes. This gives a rate of delivery of about two and portraits represent him at different ages: the other chinery for the manufacture of paper, and with Ger· 
t wo-thirds tons per hour. pictures show him plowing in a field, writing in a man printing presses, the buildings and plant costing 

All parts of the apparatus worked well, but as the plain room, and engaged in other avocations. The two and a'half million d ollars. 
sea was calm, it was impossible to tell what would be delicacy and finish of this burnt work is not excelled The Minieter of Finance appoints the d irector, who 
the result in even a moderate sea. In a rough sea the by that produced by a brush. One cannot but ad- is at the head of the .business, and the number of offi
distance between the ships would have to be increased, mire a woman bright enough to give us Americans cials under him is regulated by law. The proceeds of 
and there must be a corresponding increase in the an epitome of the life of her one countryman whose the business, after expenses are paid, are divided 
height of the gin block in order that the proper incli- name is somewhat familiar even among the masses equally between the government treasury and the em
nation shall be given to the j ackstay. of our people, and in a form to attract universal at- ployes. The manufactory also furnishes for their em-

Although there is d oubt about the apparatus work- tention. ployes and their families 373 dwellings, a dining hall 
ing properly in a seaway, yet the most important de- Clo�e at hand are the bronzes shown by the St. for350, an elementary school, a chapel, a h ospital with 
fect is the slowness of delivering coal. On a properly Petersburg firm of Stange. They are made from 30 beds, and physicians and attendants.- The greJl.t
and specially equi pped collier, this no doubt would be models left by the great sculptor Eugenius Lanceray, establishment is on Fontanka Quay in St. Peters
bettered by the use of steam winch in hoisting the a Russian of French extraction, who died in 1885, burg. 
coal, in stead of hoisting by hand, as was done in the at the age of thirty-seven. Of art training he had The pavilion in which its exhibit is placed is of Cir
experiment. There would also be used two j ackstays, only what an amateur can get in the studios and cassian nut wood, ornamented with panels of polished 
one on each side, running from either bow of the col- galleries of Paris ; but wandering in the Caucasus platane. This, as well as all the frames and show
lier to the quarters of the cruiser. and the Crimea, and along the steppes inhabited by eases, were designed and made in the cabinet making 

Whether this device, with such improvements as the Bashkirs and Kirghizes, he studied national I department of the manufactory. The paper is made 
may from time to time be suggested by experiments, life until he could represent it in enduring form. entirely of hemp and rags, hemp being the chief con
is th e on e to be adopted for coaling at sea or not, re- Horsemen and horses are his subjects, and the fig- stituent of that used for bank notes. Specimens of 
mains to be decided by our braiuy readers. ures are small-about the size of Barye's, They are the products shown are water-marked, hand-made, 

Any one who will devise a m ethod of rapidl y  and all full of action ; none is more spirited than that of I and machine-made in sheets, and the continuous web 
safely coaling our cruisers at sea will add to the navy's Sviastoslaw. His head is bare, he sits his horse as I made by machine. The bank note paper has a silk 
efficiency and, no doubt, will receive an abundant re- if forgetful of it, and with sword in hand is arranging net in the middle of the sheet, which is put into the 
ward in dol lars from the government. BRAINARD. his troops ; his expression is so animated that one al- pulp, and twenty-five looms are in use weaving this 

• '., • most sees the men falling into position before th at net. 

Approaching Completion of' the Manch ester Ship 

Canal. 

The deputy chairmau of the company recently in
formed the Manchester Corporation that there was 
every probability of a waterway being opened for ships 
to the docks and wharviS of the city on the first of 
January, and he quoted a letter written by the dredg
ing master promising a minimum depth of 23 feet of 
water throughout the canal by that date. As au 
earnest of the fulfillment' of this, we hear, says the 
Engineer, that a steamer reached Runcorn by the 
canal last week, which proves that the work of con
struction in the estuary is finished. This, from an en
gineering point of view, was the most harzardous and 
difficult portion. We congratulate the engineers on 
bringing it to a successful termination. On board the 
steamer were several of the directors of the Peninsular 
and 'Oriental Steamship Company, but with what ob
j ect they paid the visit has not transpired. Manchester 
goods form a considerable portion of the tonnage car
ried through the Suez Canal, and at a public meeting 
in Manchester eight years ago, Monsieur De Lesseps 
told his audience that in his opinion the Suez Canal 
ended in Manchester. No doubt a direct trade will be 
done between Manchester and Bombay, and it is prob
able that the Peninsular and Oriental line will be early 
in the field . It is not six years since the first sod was 
cut at Easth am. The amount of work accomplished 
since then is astonishing; and when we consider the 
opposition that has been encountered from such pow
erful bodies as the Mersey Dock and Harbor Board and 
the railway com panies as well as the elements, it is 
surprising to find the canal is so nearly finished. The 
weather has favored the .contractors of late, as it did 
at the commencement of the work. 

...... 

THE depth to which the sun's rays penetrate water 
has been recently determined by the aid of photo
graphy. It has been found that a d epth of 553 feet 
the darkness was to all intents ana purposes the same 
as that on a clear but moonless night. Sen sitized 
plates exposed at this depth for a considerable length 

of time gave no evidence of lig'" 

commanding presence. The printing done in the establishment is illustrated 
Among the m ost striking groups is that called" Af_ in the form of these bank notes, postage and other 

ter the Battle; " his last and largest group, composed stamps, bonds, drafts, etc. By means of a machine in
of graceful, dashing horses, is named " An Arab Fan- vented in 1891 by Mr. Orloff, an engineer in the works, 
tasie." Many of these bronzes have been sold; the re- colored figure printing from cliches in relievo is done. 
maining ones are to be brought to New York when the "This system of figured printing renders it possible 
Fair closes. to obtain various patterns and d esigns in many 

Near by there are many other little bronzes by other colors, grad ually passing from one tint to another, 
SCUlptors, whose names I could not learn. They are from one stereotype and at one impres5!ion. " (State
charming picture!' of peasant life, but none are so fine ment made in pamphlet abont the works, found in the 
as Lanceray's. 'l'he Russians show wonderful aptitude exhibit.) The establishment makes all its own type and 
for this miniature work. Further evidence is given in in the last two years has replaced m uch of the old by 
a case which one might easily pass unnoticed, and yet type made from original designs. 
which is full of interest. It contains quaint little fig- The display oj copper and iron electrotypes includes 
ures, six or eight inches high, in the various occupa- a wide range of subjects; among them are Alexander 
tions and positions which peasant every-day life af- the Great, a bass-relief from a marble in the Imperial 
fords; they are dressed in costumes barbaric in color Hermitage; Copernicus, a bass-relief in wax by Kryn
and clumsy in form, but every pose is perfectly natur- sky; shiel ds, helmets, swords, and daggers of ancient 
a1. The little people are made of bread by a lad y in and sometimes unknown origin, but elaborate in de
St. Petersburg. The notice under them is one of the sign; heads of Michel Angelo, Catherine I I, M . .T acobi, 
numerous examples of curious English which one sees. th e inventor of the electrotype process, and many 
Here it is: " I  beg to considerer for my articles only others, The b ust of .T. N. Niepce and that of the Em
those that have my initiales on the backside. " press Marie Feodorovna are iron electrotypes with out 

Close to the Lanceray bronzes is a large case contain- seams, The different photo-mechanical processes, heIio
ing very heavy fabrics, rich in texture and color, made gravure, photo-zincography, photo-relief, photo-litho
in Mosco w from silk cocoons grown in Southern Rus- graphy, and collotype are all illustrated by mOllt in
sia. The silk is wound on an Atwood machine made teresting examples. The helio-engravings, nine in 
in Stonington, Ct. number, from originals by Chemesoff, Soutman, 

For specimens of painstaking, patient work, nothing I Vyscher and five other artists, executed by a special 
in the department equals the three ,. imperial appan- proce�s discovered in the manufac�ory, are in the 

.�
ost 

ages. " They would be called cabinets in our language. promment place on one of the SIdes of the pavIlIOn. 
They are made of highl y  finisbed light wood, have They are remarkable for their clearness and beauty. 
gilt decoration and marble tops, but their chief beauty In no section of the Fair did I see so much to in
is in the doors, which make the entire front of the up- dicate that large sales w ere being m ade as in the fur 
per part of the cabinet. These doors are mosaics of room of the Russian pavilion. The assortment was 
bits of marble almost microscopic in size and so per- extensive: mink. sable, seal, and the less costly skins 

fectly match ed thaf.\ only the closest scrutiny shows were all displayed to fine advantage, and women in 

how they are made. Italian mosaics which I have stylish toilets found them fascinating when the mer
seen are coarse in comparison. One pair of doors rep- cury h overed among the nineties. They had the same 

resents a scene which might have been taken from an air of business as had the lady who was inquiring 

Amazon forest, as very likely it was. Th ere is a mass the prices of the engravings in the Art Gallery and se

of tropical plants, with birds and monkeys among lecting certain ones because "they furnish more than 

t.hem ; the effect of a soft. hazy atmosphere is perfect; large pictures." 
the touches of brilliant color in a bird's wing or a stray (To be continued,) 

© 1893 SCIENTIFIC AMERICAN, INC.



$ titutifit !lUttiCJI. 
- ...... ·

AN I��·
ROVED -�CREW·CU T T ING LATHE. 1 ting a:1Y desire<1 ;I�IIl�er()f

-
thread� to the inch OIl the 

'fhis lathe permits the operator to easily and � �Iickly work, the numher not lwcessa.rily being a multiple �f 
bring the cutting tool back to the exact posItIon on the number of threads pel' mch of the feed shaft. 
the beginning of the cut, so that a perfect and uniform This auxiliary shaft is thrown into and out of connec
thread is quickly made and no time is lost in finding tion with the carriage by Illeans of a bevel gear and 
the heginning of the cut, as is the case with screw-cut- pinion connection actuated by the handle, B. Con
tillg lathes of the ordinary construction. 'l'he improve- necting the auxiliary shaft with the feed shaft is an 
ment has been patented by Mr. James H. Paterson, adjustable gear and clutch llIechanism, and the ar
Box 486, Ingersoll, Ontario, Canada. 'fhe lathe rangement is such that no backing belt or other means 
has the usual bed supporting on one end .the are necessary to catch the thread on the work, whether 
head stock with spindle engaging the work, held the thread to be cut is or if; not a multiple of the num

PATERSON'S SCREW-CUTTING LATHE'-

ber of threads pel' inch on the feed 
shaft. ....... 

Vanillin from Cloves. 

Professor Jorissen and E. Hairs, 
noting-the similarity in composition 
between vanillin and eugenol, have 
examined cloves and the essential 
oil obtained from them to ascertain 
whether vanillin was one of their 
constituents. An ethereal tincture 
of cloves was prepared and treated 
with solution of sodium acid sul
phite. This solution, being sepa
rated, was then treated with a min
eral acid and the sulphurous acid 
thus liberated removed, aftp!, which 
the mixture was agitated with 
ether. This, on being separated 
and evaporated, left a resid ue 
which gave off a strong odor of 
vanilla. A similar, crystalline resi
due was obtained oil subjecting oil 
of cloves to the same treatment. 
The crystals were soluble in water, 

at its other end in the mandrel of the tail stock, 1 especially when warm, also in alcohol and ether. 
the cutting tool being mounted in the usual tool They were colored by ferric chloride, began to melt 
holder, transversely adjustable on the carriage sliding at 79", and suhlimed readily. The yield was very 
in bearings on the bed. Through the front of the car- small, so that an extended examination was not po�si
riage passes the feed shaft, joul'l1aled in bearings at ble, but the investigators consider that the physical 
the ends of the bed, and this shaft is engaged by a half and chemical characters of the product, so far as they 
nut sliding in bearings on the inside of the carriage by have been ascertained, indicate its identity with 
mDving tho-handle, A, to a vertical position, the car- vanillin.-Bull. de Phann. 
riage being disengaged from the feed shaft when this • ' . ' • 
handle is in a horizontal position. When the half nut I TORSION BRAIDED WIRE MATTRESSES, PILLOWS, CUSH-
is out of engagement with the feed shaft the carriage IONS, ETC., SHOWN AT THE EXPOSITION. 
may be moved backward or forward by turning the The articles shown in this exhibit presented a de
handle, C, on a��Eansverse shaft carrying a pinion gree of novelty and utilit.y that caused them to at
meshing with a gear wheel on a short �haft turning in tract milch attention, and to receive the highest 
bearings in the carriage. The Jatter shaft has a gear award. They are the product of a comparatively new 
wheel meshing with a rack on the bed, and is also manufacture, originating in the invention, in 1882, by 
adapted to be connected with a longitudinal auxiliary Dr. Henry Weston, of Philadelphia, of the cylindrical 
shaft joul'l1aled below the feed shaft. and forming the braided wire pillow. The successful a;pplication of the 
principal part of an intermediate mechanism for con- prineiple was not attained without further costly ex
trolling the speed of the feed shaft, to permit of cut- periment, and the invention, by Mr. Joseph L. Wells. 

of the braided wire torsion spring, by which perfect resi
liency is obtained, and whereby pressure on any part 
and to any degree causes the wire to twist instead of 
bending or breaking. Mattresses, pillows, cushions, 
etc., made according to this improvement, afford a 
gentle, softly yielding support, but they do not be
come heated, as is the case when they are filled with 
feathers, hair, moss, or other material, for each slight 
movement changes the ail' beneath, and they do not 
absorb odors, become musty, or retain perspiration or 
disease germs. The mattresses and pillows are cov
ered with a light covering of fine curled hair or other 
material, which may be removed for cleaning when 
necessary; but there is little to attract bugs, moths, 

or other insects. The 
·wire is heavily tin
ned to resist rust, 
and the articles are 
all well made of so 
excellent a quality of 
steel wire as to be 
p r a c t i c a l ly inde
structible. The best 
known doctors and 
s u r g e o n s  i n  t h e  
country have written 
very strong testimo
nials as to the supe
riority of these goods 
for hospital service, 
and for general use 
their adaptation is 
equally obvious. In 
warm weather, espe
cially, t h e  y eonsti-

[NOVEMBER 4, 1893. 
AN AUXILIARY CUT-OFF FOR ENGINES. 

This is an improvement capable of attachment to 
any engine, whereby the engine may be stopped in a 
moment from any point in the building. It has been 
patented by Mr. John H. Tennyson, of No. 54 Charl
ton Street, New York City. The small figure repre
sents a longitudinal section through the governor 
driving gear, illustrating a shifting form of gear, and 
the gear, practically in two sections, in its shifted posi
tion. A beveled gear at the lower end of the governor 
stem constitutes one section, and another beveled gear 
on a hub sliding on a guide rod in a casing forms the 
other section, there being on the hub a clutch sleeve 
with trunnions passing through blocks sliding in the 
arms of a fork, whose shank, at its lower end, is 
adapted to engage with a bolt. When the stem of the 
fork is in engagement with the bolt the governor 
gears will be in mesh, which is their normal pobition. 
A spiral spring tends to draw the shank of the fork 
out of engagement with the bolt, and, to accelerate 
the movement of the fork when released from the 
bolt, a weight is also attached to the front portion of 
the shank near its lower end. At the rear of the 
governor casing is a standard in which is journaled a 
rock shaft with a rigidly attached curved trip arm, 
from which are suspended weights capable of 
drawing the arm downward and rocking the 
shaft. The arm has at one side a friction roller 
adapted to contact with the governor crank, carrying 
the Hhifting rod connected with the governor sleeve to 
draw downward the governor pawls. The governor 
crank also carries the usual rocking bar, to the oppo
site ends of which the ordinary cut-off rods are pivot
ally connected. The cut-off valve has stops, and when 

TENNYSON'S AUXILIARY CUT-OFF. 

the cut-off rods are shifted by the trip mechanism one 
of the stops will engage with a crab to prevent the 
pick from touching the valve fingers, insuring a posi
tive and permanent cut-off. To make the forward 
movement of the trip arm as rapid as possible, such 
movement is aided by one or more springs. A lock arm 
extending downward from the rock shaft has at its 
lower end a friction roller resting on a lock bar secured 
to the upper end of one member of the fork connected 
with the shifting governor gear, normally holding the 
rock shaft in snch position as to prevent the trip arm 
from engaging with the governor crank. The bolt 
which engages the shank of the fork is connected by 
chains or cabJes with any desired part of the building, 
and by withdrawing the bolt the two sections of the 
driving governor gear are separated, thus silencing the 
governor. At the same instant the lock bar is with
drawn from under the lock arm and the weights and 
springs draw downward the trip arm, engaging the 
governor crank and causing the governor balls to be 
�losed, the crank also �hifting the rocking bar of the 
cut-off rods to cause the valves to cut off. The device 
may be applied to any cut-off engine or any ball gov-

ern 01'. 
. �., . 

tute a positive luxu- Curious Origin of a Fire. 

THE WORLD'S COLUMBIAN EXPOSITION-EXHIBIT OF THE WESTON " WELLS 
IIANUFACTURINO COllPANY, OF l'BILADELPBIA PA, 

ry. These goods are· The other day a heavy delivery wagon backed up in 
made only by thQ front of an Eighth A venue furniture store. The 
We s t o n  & We 11 s smoothness and slant of the asphalt gave greater mo
Manufacturing Com- mentum than was expected, and the hind wheels 
pany, 1110-1116 No- struck the curb with a crash. The contact of stone 
ble Street, Philadel- and iron drew out sparks. Some of these flew into a wisp 
phia, Pa, of packing hay that soon gave forth smoke and flame. 

A SPHALT pave
ments were first laid 
in Paris in 1854. 

A bucket of water subdued the blaze, but, as a fireman 
remarked, it was an interesting object lesson on one of 
the mysterious WflVS in which serious fires sometimes 
st:;l.,.� 
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A KNEADING O R  MIXING MACHINE. 

This machine is adapted for kneading or mixing 
paste of any description, especially such as is used in 
making macaroni. The machine was awarded a medal 
at the Columbian Exposition, and each machine 
makes between 3, 500 and 4, 000 pounds a day. The im
provement has been patented by Mr. Auguste Witz, 
No. 138 James Street, New York City. Mixing rolls, 
which may be of the usual construction, are journaled 
in hangers forming part of a suitable frame, and the 
mixing pan is connected with a central sh aft j ournaled 
in upper and lower cross beams of the frame. The 
lower cross beam is  adjustable as to height by means 
of an adjusting shaft, whose lower end is  threaded, 
the upper ,end having a hand wheel. Around the pan 
at the bottom are teeth adapted to engage a gear on 
the lower end of a vertical shaft, to be driven accord
ing to any of the usual methods of applying power. 
The shovels in the bottom of the pan, which consti

tute the principal feature of the invention, are of 
sheet metal, bent upon itself to a SUbstantiall y U
shape in cross section, the upper member considerably 
overhanging the lower member. The shovels are 
placed on opposite sides of the central shaft, their con
tracted portions facing in opposite directions, and one 
shovel is located near the center of the pan while the 
other is near its peri phery. The shovels are held 
stationary within the pan by a shank secured to the 
hangers, and the reduced end of the shovel near the 
peri phery of the pan may be brought practically in  
engagement therewith, while the pointed end of  the 
opposite shovel is located a predetermined distance 
from the center of the pan. As the pan is revolvtd, 
the outer shovel curves the outer edge of the paste 
upward and t0ward the center of the pan, the inner 
shovel also curving the inner edge of the paste over 
on the mass, which is thus presented to the rolls in 

WITZ'S KNEADING OR MIXING MACHINE. 

such manner that all the particles will be thoroughly 
and effectively operated upon . A diagonal ly placed 
central shovel returns to the mass any fragments which 
may be thrown into the middle of the pan . 

.. , . � .  
A CHEAP AND NOVEL ROAD BED. 

An invention designed to facilitate the construction 
of improved roads and highways is shown in the ac
companying illustration, and has been patented by 
Mr. John Plat ten, of Fort Ho ward, Wis. The road
bed is made with a crib formed of transverse parallel 
planking, on top of which are secured parallel longi
tudinal stringers, a filli ng of loose �arth, gravel or 
broken stone being compacted between the planking 
and th� stringers to form the road proper and com
pletely conceal the crib, the latter protecting the road 
material from lateral displacement. A greater or less 

'PLATTEN'S UNDERGR.oUND TIMBER ROAD. 

J titutiftt jtuttitlu. 
number of stringers may be used, as desired, and the 
timbers and planks may be treated, if preferred, w ith 
any cheap preservative from d ecay. The impact of 
travel on such a road is designed to thoroughly pack 
the ballast material ahout the crib frame and render 
the road solid and durable. 

.. . . . ..  
AN IMPROVED STEAM ENGINE VALVE CHEST. 

This valve chest is adapted for convenien t applica
tion upon the valve seat of a slid e valve steam engine, 
to convert it into one on which multiple rocker valves 

293 
Early ChClnistry. 

Long before chemistry became a science many of its 
processes and apparatus were in common use. Pro
fessor H. Carrington Bolton has made a list of some of 
these, finding that the Egyptians were acquainted with 
the process of glass making at least as far back as 2500 
B. C. ; that crucibles of the 15th century B. C. are now 
in the Berlin Museum ; and that siphons also were used 
in the 15th century B. C. Blowpipes and bellows were 
early employed. The earliest chemical laboratories 
now known were those of the Egyptian temples, in 
which the priests prepared the incense, oils, etc. , used 
in the temple services. The Bible contains frequent 
chemical allusions. Cupellation is plainly described 
by Jeremiah, metallurgical operations by Job, Ezekiel, 
and others, and bellows by Jeremiah. Gebel', the 
Arabian physician of the eighth century, wrote min
utely of chemical processes. He described solution, 
filtration , crystall ization, fusion, sublimation, disti lla
tion, cupellation, and various kinds of furnaces and 

i apparatus. Perhaps the earliest drawings of str ictly 
i chemical apparatus are the figures of distilling appa
i ratus in a Greek papyrus of the 11th century. An 
alchemist's laboratory of the 6th or 7th century was 
uncovered in Egypt in 1885, and its contents included 
a bronze furnace, about fifty bronze vases with beaks, 
and some conical vessels resembling sand baths. The 
balance as an instrument of precision reached a high 
development under the Arabians as early a� the 12th 
century, when very accurate specific gravity determi
nations were described. - Ceylon Advt. 

,. . . . .. 
AN E LECTRIC PASSENGER ELEVATOR AT THE 

EXPOSITION. 

MYERS' STEAM ENGINE VALVE CHEST. All exhibit which won a medal for its superior mer-
i ts and in a notable degree was made to serve the pub

and their actuating gear can be used . The improve- lic convenience, while at the same time illustrating 
Illent has  been patented by Mr. William H .  Myers, of  on e of  the most recent and valuable applications of 
No. 103 Freeman Street, Brooklyn, N. Y. , and has electricity, is shown in accompanying illustration, and 
been for some time in  practical and h jghly satisfactory was made by Messrs. Morse, Williams & Co. , of Ph i l a
use. Fig. 1 shows the application of the improvement, delphia. The exhibit was well planned and located 
with the rocker valve act uating gear, Fig. 2 being a to permit the inspection of parts to a sufficient degree 
sectional side vie w of the valve chest and valves. Ex- to afford an understanding of the working of this 
tending along one face of the cylinder is the elongated very simple and efficient passenger elevator, in whielJ 
valve seat, with the usual live steam and exhaust ports is employed the improved Hin dley worm gearing, 
in its face, the ports being d uplicated,  so that there which h as been made a specialty by this firm for 
will be a pair near each end of th e  
cylinder. The valve chest i s  adapt
ed to fit upon the val ve seat and 
conform at its outer edge w ith th e  
margin o f  the latter, the face o f  the 
chest having contact. with the seat 
being made true and steam tight, 
and the chest being secured u pon 
the cylinder by studs or holts. 
There are two transverse steam 
passages near each end of the chest, 
the outer one of each conforming 
with the live steam port and the 
inner one with the adjacent exhaust 
port, a rectangular central cavity 
and a smaller cavity near each end 
rendering the valve chest light and 
yet sufficiently strong. Near each 
of the four corners of the chest are 
transverse cylindrical steam cham
bers for the reception and proper 
action of the rocking valves, the 
pair of chambers at the top recei v
ing live steam alternately from the 
live steam duct in the wall of the 
chest, and the steam passage at 
each end of the chest extending to 
one of the lower transverse cham
bers, which are designed to relieve 
the cylinder of exhaust steam by 
the proper action of the valve. 
The lower transverse chambers are 
intersected by branches from the 
exhaust stearn passages, and a rock-

THE WORLD'S COLUMBIAN EXPOSITION -EXHIBIT ' OF MORSE, 

ing movement of the valve permits the escape of steam 
into the �xhall,llt duct. The rocking valves are set as 
shown in Fig. 2, one live steam port in an upper cham
bel' being open when the one at the other end of th e 
cylinder is closed, and in the lower chambers the valve 
directly beneath the opened valve is closed, while that 
beneath the closed valve is open. The rocker valves 
are actuated by a gear of well known construction, 
comprising a rotatably supported crank disk rocked a 
propel' degree by an eccentric rod, from an eccentric 
disk on the main shaft. Downwardly extending rods 
enter dash pots (not shown) and crank arms connect 
each live steam valve with a governor, completing the 

,
rocker valve gear. 

------------.�,�.�.-.-------------
To Soften and "'hiten the Hands. 

Borate of soda . . . .  ' ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , .  . . . .  3 ij . 
Glycerine . . . . . • . • • . . . . • . . . . . . . . . . . . . • . • • • • • . • • . • • • • • . • • • . . . .  3 iv. 
Lanolin . . . . . . . . . . • • . . . . . . . . . • . . . . . • . . . . . . . . . . • • • • • . . .  , '  . . ' _ , .  '5 j .  
Eucalyptol . .  . . . . . . . . . . . . • • . . . • . . . . . . . •  . .  . . • • . . • • • • . . . . . • • • . 3 j . 
EBS. of bitter almonds . . . . . . . . . • . • . . . .  , . ,  . _ _ ' . . . . . . . . . . . . .  m xx. 

Apply at night, and afterward dust the hands with 
Indian chestnut flour, and cover with gloves. -Med. 
P1'e88. 

WILLIAMS It CO 

years. The motor is attached to the worm shaft by 
m eans of a coupling, the shaft being provided with a 
powerful double shoe brake, which is released by the 
action of an electro-magnet and applied by a weight ; 
so that in case the electric current should be acciden
tally cut off, the brake could be instantly applied to 
stop the machine. The brake also acts as a governor to 
check the descent of the car, should it attain too great 
a speed . The motor is of the low speed , multipolar 
type, with self ·oiling bearings and carbon brushes, 
requiring a minimum of attention. The reversing 
switches and controlling apparatus are of simple and 
improved forms, their action causing the elevator to 
start easily and gently with and without a load. The 
makers claim that the average of current used, both 
in raising the load and lowering the empty car, is less 
than in any direct electric elevator in the market. The 
machines are designed to raise average loads at speeds 
as high as 250 feet a minute. Besides these electric 
elevators, the firm are also manufacturers and build
ers of hydraulic, steam, bel t, and hand power passen

ger and freight elevators, as well as hoisting machinery, 
dumb waiters, automatic hatch doors, etc. 
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A GREAT AIR COMPRESSOR AT THE FAIR. from the town of Concepcion, as the river flows, and is 
Our illustration represents a plant employed by on the Santiago River, a large and rapid stream flow

the World's Fail' Commissioners to supply compressed ing through the estate in a westerly direction to the 
air to exhibi tors requiring ail' power. It is itself an Pacific. It is  from 500 to 800 feet above sea level. The 
exhibit by the Ingersoll-Sergeant Drill Company, of property forms a parallelogram, comprises 20,000 acres, 
New York, and wa� contin uously in operation through- and is joined by the Uimba estate on the north and the 
out the Fair, furnishi n g  compres:;ed ail' to the Bald- Cayapas River on the south. Gold-bearing beds cover 
win Locomotive -Works, the -Westing house Air Brake the whole extent of the propert y, but only the gravel 
Companies, and others who exhibited their locomo- banks of a thickness of from 30 to 80 feet it is proposed 
tives, air brake:;, and other machinery in full opera- to work. From the separate reports of the several 
tion by means of compressed ail'. This com pressor is engineers who have made personal survey and exam
t h e  crowning work of many years' experience of the ination of the gravel beds, the following statements 
company in this line, and embodies a great many im- are taken : The gravel banks are exposed every where 
proved features, the excellence of w hich has been at- along the banks of the river ; in the numerous cuts 
tested in their widel y extended practice. The plant made by the nati ves in their efforts at mining, which 
con sists of a eross compound Corliss condensing engine, is their only means of subsistence ; along the gulches 
cylinders 18 and 34 inches, having a stroKe of 42 (Q uebradas) ; and everywhere that the soil, which 
inch es . .  The two air cylinders are each IBM inch bore i averages about four feet in thickness, has been re
and 42 inch stroke, dri ven direct from the piston rods moved. The auriferous gravel beds average about 50 
of the engine.  The free ail', before admission to the feet in thickness and only in one place was the bed 
cylinder, is taken from the point most favorable as to found but 15 feet thick, while in many places it is 80 feet. 
dryness, freedom from dust, lowness of temperature, The gravel is auriferous throughout, the presence of a 
etc . ,  and is admitted to the ail' cylinder through a small percentage of clay having prevented the bulk of 
tube which also acts as a piston guide rod. The air the gold sinking to the bedrock, a soft formation, ap
inlet val ves are large wrought iron rings, which open parently of marine origin. The elevation of this bed
and dose by the momentum caused by the movement rock above the outletting streams varies from 20 to 100 
of the piston, giving a large area of inlet with but a feet, infsuring everywhere am ple dump for tailings. As 
small throw of the valve. and reduci ng clearance loss the gravel here contains no pipe clay, hard cement or 
to a minimum. large bowlders, it can be broken down and washed 

The cooling is effected by a new for III of water jacket, with a moderate head of water. No bedrock t unnels, 
the construction of the air cylinders admitting a com- derricks or powder blasting will here be required. 
plete jacketing of the heads 
and discharge . v a l  v e  s, 
thus presenting a large 
cooling surface to the com
pressor at the end of each 
stroke w here the air is 
hottest. By m eans of a 
Hew unloading device a 
uniform p" essure is main
tained in the receiver, and 
a uniform speed of the en
gin e; by connections with 

- '8;-- il i"c!:iarge valve on each 
end of the air eylinder. a 
weighted safety valve be
ing connected with t h e  
receiver. When the ail' 
pressure gets above the 
desired point the valve 
lifts and the air is exh aust-

hydraulic appliances proposed to be put in. These 
figures stagger belief, but they seem to be justified. 
It is estimated that gold can be secured at an average 
of three cents pel' cubic yard. There will be no trouble 
about the disposal of the debris. There are on the 
ground, or purchased and about to be shipped, six 
miles of iron piping and four giants. One of these 
latter is 9 inch, which indicates pretty clearly that the 
company propose to wash out a great deal of gravel. 

• • • • •  
The Use oC Copper Among the American 

Indians. 

An article by R. L. Packard in the American Anti
qnarian says that careful investigation seems to show 
that at the time of the discovery of America copper 
was used by the North American Indians only as a 

precious metal and for ornamental purposes, and had 
not reached the stage of industrial use, as it  had amon g 
the Aztecs in Mexico. 'l'h ere is, m oreover, no evidence 
to show that the northern Indians had any kno wledge 
of ore working or_smelting, and it is almost certain that 
all the copper they possessed was found in the metallic 
or nati ve state. There is nothing to sho w that they were 
a ware of the existence of copper ore as a source of 
metal. No remains of smelting places, or slag, or 
other indications of metallurgical operations have yet 
been found. The quantity of copper which the 
Indians possessed at the time of the discovery, although 
the metal was diffused over a very wide territory, was 
very small as compared with stone. This is shown by 
the relatively small proportion of copper implements 

in the principal collec
tions, as at the S mith
sonian Institution and 
others. The larger num
bers are found in Wiscon
sin, and this is accounted 
for by the fact that Wis
consin is directly south of 
the Keweenaw district in 
Michigan, wh ere the larg
est bed s of native copper 
occur. In these beds the 
copper shows as such in 
the rock, and the ancient 
miners had only to follow 
down a promising outcrop 
showing metal for a few 
feet, and hammer away 
th e  rock from the copper 
to secure the latter. When 

ed from behind the dis- they came upon a large 
charge valves, th us letting mass they were compelled 
the compressed air at full to abandon it after ham-
receiver pressure into the m e  ri II g off proj ecting 
cylind ers at both ends and pieces, because they had 
preventing the ail' cylin- no tools for cutting it u p  
del'S from doing a n y  work. and removing it. Several 
The pistons in the cylin i n stances of this sort have 
ders move in - equ ilib rium been found. The ancient 
as the air passes from mines w e I'  e n o t  real 
one end of th e cylindpr t o  mines, not being under-
the oth er through the dis- ground workings, but 
ch arge valves, the govern- merely shallow pits or 
or keeping the speed uni- trenches, and sometimes 
form, and there bei ng no excavations in the face of 
surplus air blown off from a cliff. At the time mod-
the receiver. A sl ight re - ern mining began they had 
ductio n of pressure in t h e  become mere depressions 
receiver releases the dis - in the ground. All these 
charge valves, when t.he THE WORLD'S COLUMBIAN EXPOSITION- -THE INGERSOLL-SERGEANT DRILL COo'S AIR COMPRESSOR. workings when examined 
air rushes in, the governor contained stone hammers 
puts on more steam, and t h e  work of compressing air A cut in the Medio M undo bank, near the town of l or mauls, a few wooden shovels, Iemains of wooden 
goes on. Playa de Oro, has been worked back some 300 yards bowls for baking, birch bark baskets, and some spear 

In th e designing of these compressors anrl engines from the ri ver through gravel 45 feet thick, exposing or lance heads ann other articles of copper. 
excellent taste has been shown, and all steam pipes are the bedrock for that distance. It shows a good .. . . . ..  
put below the floor, while the feet of the cvlinders are grade for sl uices and dumps, its elevation being 50 Wire '.I'ramways. 

covered, giving the whole plant a neat a"nd uniform feet above bedrock, and washed by natives in their This forms the subj ect of a study and investigation 
appearance. The ends of the cylinders, cylinder heads crude way yielded 97� cents gold. Other washings of with which the Societe Industrielle de l' Est, in France, 
and steam chests, with all the turned parts about the single cubic yards yielded various amounts. But the has charged two of its members, one of whom, Pro
valve motion and connecting rod, are beautifully pol- most satisfactory test has been made within the past fessor Thiery, lately forestalled the definite report by 
ished. , six weeks under direction of Engineer Lord. Eighteen a lecture delivered at Nancy. H e  concluded by giv-

This compressor has received the a ward from the ' cubic yarrl s were measured, worked and washed ing the cost of transport on eight wire lines, the mean 
Worl d's Fair j udges, and has been sold to a foreign I througb slu ices in exactly the same manner as it is of which, 57 centimes per ton per kilometer, or 17 cts. 
gold n�i�ing company, to be exported as soon as the I proposed to develop the p lacers. The yield was � per ton per mile, happens to be exactly that of the 
EXpOSItIOn closes. cents per cubic yard. wire tramway lately erected bet ween Custines and 

• ' . '  • I Rains in Ecuador are constant, and the water sup- Marbache for carrying ore to the Pont-a-Mousson blast 

.

The Great Playa de Oro Placer Fi elds. ply is enormous. At the town of Playa de Oro the furnaces. 
It IS altogether probable, says the Mining and Scien- Santiago River (500 feet wide) averages 300,000 miners' In addition to the low cost of transportation, 

tific Press, that the corning year will witness the con- inches of water of 2, 160 cubic feet each in 24 hours, or Professor Thiery enumerated the followin g economical 
snm mation of a placer mining proj ect in South Amer- 7, 500 cubic feet per second. The water for the mines advantages of wire tramways : '.rhey a re independent 
ica by A merican capitalists th at fairly rivals the larg- will be taken from a branch of the Santiago (Rio of the land on which they are erected, and which may 
est schemes ever proj ected by Californi3, hydraulic min- Francklyn) at a sufficient elevation to give a large head. be hired instead of bought, and cultivated like ad
ers. and that in its ultimate fruition is expected to ex- The river at the point where the initial canal will be j oining portions ; there is sufficient height for ti pping 
ceed in dimensions and results the lttrgest single simi- built is 330 feet above bedrock at the placers. to dump ; they may be established on any land where 
lar enterDl'ise undertaken anywhere in the world.  The The extent of the gravel beds is prodigious. The roads or railways would be impossible, notwithstanding 
Pla,ya do Oro placer fields in Ecuador are believed to property covers about 60 square m iles, and it is roughly natural obstacles ; they will work in any weather, not 
be t h e  riehest and most extensive new properties yet estimated that there are about 1, 600,000, 000 cubic yards being interrupted by snowstorms or floods ; the load
diseovered, and the work of d evek pment has been un- of gravel bet ween bedrock and the grass roots. If ing and unloading is effected in a very simple and 

dertaken by an investment an d in a manner that ind i- t.here is an average gold value of 38 cents per cubic. practical manner ; they may be worked by un
cates both the good faith of the owners and their yard, the value of the deposit is $600, 000, 000 ! It is trained laborers ; and, lastly, the energy stored up in 
t horongh conviction of the value of the placers. thought that several million dollars per year can be descend ing may be utilized for ascending, which is not 

'l'he Playa de Oro property is abo ut 11 miles distant secured if the banks are worked at the capacity of the the case with other means of communication. 
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NOVEMBER 4, 1 893·} J t itut ifit �mttitau. 
EXHIBIT OF BRUSH ELECTRIC COMPANY. alternator is a 250 horse power, 220 volt four pole direct lamps to the commercial world is briefly stated by a 

Near the -southwestern corner in the Electricity current machine, which derives its energy from the modest sign board shown at the right of the office 
building, at the World's Columbian Exposition, is a Exposition circuits. This alternator has iron segments structure, which says, " All double arc lamps used by 
small staff structure of Greek architecturf', apparent- and uses carbon brushes, and is so constructed a� to the Columbian Exposition are furnished by the Brush 
ly built of the purest Italian marble. This structure have great ventilating capacity. Two other altern a- Company. "  Another sign board, eqnally modest, hints 
is surrounded by generators, dynamos, motors and a tors are exhibited, one of 1, 000 light capacity, the other at another line of work which has received a great deal 
variety of electrical apparatus displaying all the of 720 lights, and there is also a display of transformers of thought and which owes a great deal to the fertile 
manufactures of the Brush Electric Company, of varying from five lights to 225 lights in capacity. brain of Mr. Chas. F. Brush. This sign reads, , .  All  
Cleveland, Ohio, while the structure itself serves as Still another feature of this exhibit, and which illus- storage batteries used in electric launches and in the 
the office of this company. A general view of this trates an important feature of the manufactures of the Columbian Exposition are manufactured under Brush 
exhibit and of the structure is seen in our first Brush Company, is direct current incandescent light- patents. " 
page illustration. ing apparatus. Four sizes of these machines are shown, Nearly all the Brush apparatus in Machinery Hall 

The lighting of this office is one of the prettiest the largest one being a 2, 000 lighter. A special fea- and in their exhibit was sold early in the summer for 
pieces of interior illumination at the Exposition. The ture of this machine is that there is only one turn of delivery immediately on the closing of the Exposition, 
room is circular in form, with a diameter of eighteen i wire on each bobbin, I-dving what has always been re- which shows that this apparatus has lost none of its 
feet, and with a semicircular d omed ceiling. In the I garded as a perfect type of such a machine. The 1,000 popUlarity. 
center is a column rising through the ceiling. The , I The Brush Electric Company does not sell street 
�ntire i�terior is ric�ly �olored, amI the d O�led ceiling �__ . ?�� · �' ---o� railway apparatus, but it has allied with it, though 
IS so pamted as to gIVe It a cloud effect, WIth a deep 

�' �, _ 
independent so far as organization is concerned, two 

blue sky background. An artistic cornice marks the - D D , D 0 companies that have distinctive apparatu s, each of its 
joining of the wall with the ceiling, and the incandes- own peculiar type. In the foreground at the extreme 
cent lamps that furnish the light for the room are left of the illm,tration of the general exhibit is seen the 
concealed behind thi!> cornice and out of the line of exhibit made by 
VISIOn. There are altogether fifty-two lamps used for THE SPERRY E Ll<�CTRIC RAILWAY COMPANY. 
this purpose, connected to four circuits, so that the The Sperry �ystem represents a radical departure in 
amount of light can be readily regulated, a s  is fre- electric railway work. This system consists of a single 
quently required in theaters and othpr large halls motor mounted flexibly upon a truck frame in the 
This plan of lighting was devised by 1\'[1'. 1. R. Prentiss, center of the truck. This flexible mounting consists 
of the Brush Company, and as adapted to this roolll of four rubber cushions between the motor supports 
has twelve lamps on two circuits and fourteen on the and the frame of truck. The motor is thus relieved 
other two. By this lUanner of illumination there i !;  of all strain and jars and concussion o f  the axle 
no need of large resistance coils when the amount of ineident to street railway traffic. By mounting 
light is reduced, and there is a corresponding saving in THE SPERRY ELECTRIC RAILWAY SYSTEM, the motor in the center of the truck, the weight 
the amount of power required when a lesser amount PLAN AND SECTION. on the axle is reduced to a minimum. '1'here is 
of light is used. The only reflllctor used is a piece of lighter has two turns of wire and t he smaller machine only about two h undred pounds of weight over each 
tin on the inside of the cornice. The rays of light, as more. This 2,000 lighter has great effif'iency and gener- i axle. It will be acknowledged by all engineel·1', or 
shown in the illustration, are thrown on the domed ates a very small degree of heat, because of this and those acquainted with railway traffic, that if b o t h 
ceiling, and from there diffused throughout the room, other new features in its construction. axles of the truck are connected with one source of  
giving a n  exceedingly bri�ht yet soft, mild light that The demand for electric power has led t o  t h e  intro- power instead o f  two, a large increase i n  traction is 
iJ :�ot in the least_trying to the eyes. duction of power generators and to the making of thereby gained. This method will soon become ind is-

The Brush Company is known the world over for motors adapted to various purposes to be used in con- pensable with electric street railway construction, be
its arc lighting apparat lls, and all systems of arc light- nection with their generato�·s. In t?e rear ?f th� offi?e I cause all of the. traction that is possible must be 
ing now used are outgrowths of the inventions of Mr. structure, but not shown III the IllustratIOn, IS dIS- secured. A couphng between eaeh axle and the motor 
Bl·ush. This is the pioneer company in arc lighting, played a generator of 130 horse power capacity. It is is required, and, from necessity, the couplinp; must be 
and it is a remarkable fact that the first Brush dyna- compound wound and gives a direct current at a flexible under some conditions and rigid under others. 
mo, built in 1876, an illustration of which is given, potential of 1, 000 volts. It is a type of generator that Mr. Sperry has perfected a coupling that meets these 
does not differ, except in unimportant features, from has come into extensive use for heavy work-the I requirements, and a number of them are exhibited. 
the very last Brnsh dYllamo shown in the lower left ?a�ume� and Hecl� Mining Com pany using five

. 
of them i This coupling will allow the pinion :>haft, on which is 

hand corner. The chief difference is that the ea rly III Its mme pumpmg plant. Several types of motors located the " driven, " and the motor shaft, on whieh 
machine had a Graolltme armature, while now a lami- are shown, one of which, called the mining motor, is is located the " driver," to become thrown out of align
nated iron core armature is used and open eoils. This very compact and is steel-clad. It is a 220 volt ma- ment to a considerable extent, while at the same time 
latest dynamo is the largest arc dynamo ever con- chine and is of very slow speed, the one exhibited be- all of the torque delivered by the driver is transmitted 
structed in this country, and probably in any other. ing 9 horse power and running at only 700 revolutions. to the driven. This is a very important feature of this 
It has a capacity of 120-125 full arc or 2, 000 candle Motors for crane and elevator service, as well as motors equipment, and answers all the objections which have 
power lights. It makes 525 revolutions a minute, and adapted to other uses, are also to be seen here. been made heretofore regarding a single motor equip
gives 9 ·6 am peres at 6, 250 volts. It is a four-pole ma- The exhibition of switchboards is a very fine one. ment. In fact, this equipment will round the shortest 
chine, and uses two sets of brushes. There are 24 bob- There is a large switchboard adapted to an alternating curves with great ease and with less power required 
bins, and the com;nutator has 3 rings of 8 segments current plant of 30, 000 lights capacity. This board is than with any other system. 
each. 'l'he field magnets are of soft steel and the frame complete in all of its apparatus, and has just been To show its superior qualities as a hill climber, a 
is of cast iron. The shaft is directly connected to a Wil- sold to go to Manila, Philippine Islands, in a plant grade was constructed on one of the tracks at the 
lans engine, which is set upon the same base, and which the Brush Company is now equipping there. I World's Fair, and a dynamometer test was heM, a t  
which works at a steam pressure of 1 60  pounds. '1'his Arc and direct .in�andescent .S�i.tchboa . . rds are also which the Sperry car pulled 4, 700 pounds on the draw
is believed to be the first direct-coupled arc machine shown. The prmClple of fleXi bIlIty Wh ICh pervades bar before the wheels slipped. A double motor equip
ever built. Heretofore the largest sizes of arc dyna- the Brush apparatus is to be found in the switchboards, I lllent, weighing considerably more, and thereby having 
mos that have been built have been 65 lights, that much advantage, was tried, but this equi p-
and several machines of this capacity are ment only pulled 2, 075 pounds before the slip-
shown in this exhibit, as well as the smallest, ping point was reached. The grade was 12 '4 
which has a capacity of one full arc light. Dis- per cent, and the test was witnessed by all the 
tinguishing features of the Brnsh dynamo!; are judges of the Electrical Department. 
flexibility, simplicity, and ease of repair. The The Sperry Company claim that they rate 
usual sizes of dynamos have 12 bobbins, mak- their motor very conservatively, and that it is 
ing practically three machines in one. built to stand any sudden excess of work which 

Several dynamos are displayed in this exhibit it may be called upon to perform, which in_ 
other than those already mentioned, which are some emergencies amounts to, two or three 
of particular interest, especially the first one times the rated capacity of the motor. 
that Mr, Brush constructed. Other dynamos Street railway traffic is the most severe traffic 
are shown that have been run for t welve or in the world on machinery. In the first place, 
fifteen years and have required no further the electrical machinery placed undel a car is 
repairs than new brushes and new packing for always in crude hands. No special electrical 
the bearings. education is considered necessary for a motor-

The display of arc machines comprises twelve man. A man may be a farmhand for forty-five 
sizes-all of the regular sizes manufactured by years, and after a few days' run on the road with 
this company. In addition to this display, the TRUCK AND MOTOR OF SPERRY ELECT RIC SYSTEM. another motorman he is considered capable of 
Brush Company has a very handsome working handling and manip ulating the electrical appao-
exhibit in the electric plant in the Palace of Mechanic as every where else. The�e boards are made in panels, ratns d esigned to propel a street car. Again, very little 
Arts, where there are 16 dynamos, each of 05 lights each panel representing a dynamo. When another grading is done in laying a road , and the machinery 
capacity, forming part of the plant used for lighting machine is added to the plant, the end panel contain- must be so designed as to go up hill and down hill con
the Exposition grounds. ing instruments and other apparatus is moved along tinuolls1y. Practically no limit to the load is prescrib-

The same system of flexibility th at is made such a far enough to permit another panel being placed be- ed, and in most cases the roadbed is allowed to become 
feature in the Brush arc lighting apparatus is adapted tween that and the panf'ls alread y in position, so that sadly out of repair before any steps are taken to im-' 
to the alternating system of incandescent lighting, no change of wires or other unnecessary work need be prove same. Taking these cond itions together with 
which is  now an important feature of this company's done to connect up. Another featurf' and one of much the speed at which electric cars are being run, short 
business. In the lower right hand corner of our illus- i importance. especially on an arc switchboard, is the curves and frequent railway crossings, it is no wonder 
tration is shown an alternating dynamo of 3, 000 lights i placing of all live currents on the back of the board, that the strains incident to street railway traffic are 
capacity, giving a current at 2,000 volts and coupled ! so that the veriest tyro could handle this switchboard more severe than on any other class of machinery. 
direct to a 250 horse power Brush motor. The arIlla- and not risk receiving a shock, unless he were careless The motor designed by the Sperry Company is made 
ture in th is dynamo is stationary. There are ten bob- enough to touch the terminals at the switch. so as to stand all the possible 8trairis that can be put 
bins, and when coupled in series, give the full output. The space occupied by the entire Brush exhibit is upon it, and every feature of the equipment is design
But this machine as exhibited has the bobbins con- surrounded by a string of arc lamps, and in the f'ven- ed and built with a clear understanding as to the uses 
nected in multiple arc. The incandescent lamps used ing when these lamps, all of which are of 2. 000 candle to which it is to be put. 
to illuminate the interior of the office structure derive power, are lighted this exhibit is one of t h e  most highly THE SHORT ELECTRIC RAIl,W AY COMPANY'S EXHIBIT. 
their current from this dynamo without the interven- illuminated sections in the Exposition. The import- '1'he special feature of this display, a,s yon will read
ng use of a. transformer. The motor used to run this ance and value of the Brush patents on double arc ily see, is a generator in the center. This is a 450 horse 
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power 500 volt six pole machine, designed especially for 
electric railway work. The comparative size of the 
armature of this generator is readily seen from the 
armature exhibited in the foreground. This shows the 
manner of its construction and also illustrates one of 
its striking feature::" which is a thrust bearing of the 
same type that is used on the large ocean steamships. 
This bearing is so constructed that the shaft runs in 
oil . It is provided with a device by which the position 
of the armature in relation to the poles can be regu
lated to the smallest fraction of an inch. The speed 
of this generator is  300 revolutions in a minute. Its 
framework is one immense casting 16 feet long. 

The railway motor, which the Short Company be
li-eves will be the motor of the future. is one that is so 
constructed as to be practica ' ly flexibly suspended in 
the truck, which relieves it of all strain and jars inci-

� dent to the ordinary single and double reduction mo
tors. Another very important point is gained by 
this flexible suspension, and that is, the doing away 
with the tremendous hammer blo ws upon the track. 
The wear and tear on the track by the ordinary 
motors in use is so great that it would seem that I 
the Sh ort Company are moving along in the right 
line� The abandonment of all gears is a special fea
ture of the motor, and a very important one from a 
standpoint of repairs. The development of this motor 
is rapidly traced in the various stages, from the first 
one that was built in 1890 to the latest type. 'fhis 
latest type is a six-pole 20 H. P. m otor. It is incased, 
protected from mud and dirt. The working parts are 
readily reached. This motor is sUllpended by spiral 
s prings on the car truck. The arm ature is attached 
direct to the axle. It has but two brushes and runs 
without noise . 

The rest of the Short exhibit comprises rheostat s, 
motor and generator parts and all other electric street 
railway supplies. 

There are a number of single reduction and double 
reduction motors exhibited. 

. . . .. ..  
DISAPPEARING GUN JARRIAGE. 

J ( itut if i( �mttitall. 
air pump, increases at the end of the movement to 
about 275 pounds per square inch. This energy is 
stored and utilized in raising the gun preparatory to 
firing. 

In Fig. 1 the gUll is shown elevated in position to 

STATUE OF DUHAMEL DU MONCEAU. 

this character can scarcely be overestimated in the de
fense of low-lying coast. The guns are exposed only 
wh en ready to fire. While being loaded, and at all 
other times except while actually firing, they are pro
tected by the parapet, and are thus proof against the 
enemy's fire, and hidden so as to elude discovery. 

.. . . . . 
DUHAMEL DU MONCEAU. 

On Snnd ay, the first of October, the city of Pith i
viers solemnly inaugurated the statue of Duhamel dll 
Monceau. On this occasion, an agricultural exhibi
tion, with a special competition of dairy apparatus, 
was organized by the Society of Agriculture, and 
proved very interesting. 

Henri Louis Duhamel du Monceau , who was born '1 at Paris in 1700 and died in 1782, was one of the prin
cipal agriculturists of the eighteenth century. In-

I spector of the marine, he devoted his studies pJ'inci
pally to forests. In his Physique des Arbl'es, he was 
the first to describe with accu racy the laws of the 
growth of plants, of the formation of wood and bark, 
of the double circulation of sap, etc. He discovered 
the Oidium, one of the mo�t destructive parasites of 
the grapevine, and for a long time studied the disease 
of the saffron. It was in the train of these labors toot 
he entered the Academy of Sciences. He was also a 
member of the National Socipty of Agriculture. This 
learned author of numerous agricultural treatises 
passed the greater part of the year on his family es
tate near Pithiviers experimenting upon new agri
cultural t heories, studying fertilizers practically, and 
occupying himself with perseverance with the enrich
ing of the flora of France through the importation and 
acclimation of exotic plants. 

He was an indefatigable worker, and imposed upon 
himself the task of laboring twelve hOllre a day-a rule 
that he observed during the whole course of his ex
istence. His fortune, which was sufficient to assure 
him independence, permitted him to devote himself 
freely to his studies, and to make experiments, whic�1 

fire over a parapet : in Fig. 2 it is shown depressed in were often very costly, in physics, chemistry, botany, 
position for loading. the culture of trees, and meteorology. 

The question of coast defense has been agitated in Recently, this carriage has been tried in rapidit.y He was a philanthropist, and, in his passage to the 
thjs country for many years, without material results tests. Ten rounds were fired in 36 seconds less than an marine, not content with occupying himself with the 
so far as forti fications are concerned. The govern- hour, with full service charges of 250 pounds. The improvement of t.he materiel and of the service, and 
ment is partly supplied with heavy guns, with a pros- weight of the proj ectile was 575 pounds. The carriage with the construction of posts, lighthouses, etc. , he 
pect of more to corne, but the mounting and placing of was worked by hand throughout, no po wer appli - greatly interested him self in the condition of the pel'
these guns seems, as yet, to be an un set.tled matter. ances of any kind being used. '{'he value of guns of sonnel, and pub lished his " In structions upon the Man-

The government has been ,...-...,....,� ........ �----- �--�---�--,.".-�---:".."� --------.,.",,,..,."""-,- .�---- -.� ner of Preserving the Health 
experimenting at Sandy Hook of the Crews upon Vessels 
with a 10 inch breech loadin� under Way," a work in wh ich 
steel rifle which throws a pro- he gives the most practical 
jectile weighing 575 pounds advice as to the hygiene on 
with a velocity of about one board and the preservation 
mile in 2 '6 seconds, the gun of food, and points out one of 
being mounted upon Captain the simplest of methods of 
Gordon's disappearing gun aerating holds by means of a 
carriage. The prflssure on draught of air through the 
the breech of this gun i;; galley stove. 
about 3, 000, 000 pounds, and The following is an anec-
the problem is to resist the dote concerning him : One 
recoil without producing un- day a young naval officer 
due strains or shock, and to asked him a few questions, to 
store and use the power for which the scientist answered : 
raising the gun . In the Gor- " I  do not know. " " What 
don c a r  r i a  g e t h e g u n  is is the use, then, of being an 
mounted on four heavy d ou- academician ? " replied t h e  
ble cran ks journaled on the young man. Duhamel pre-
top of the frame, the arms of served silence, but, shortly 
each cran k being arranged afterward, the officer having 
opposite each ot her. The become involved in an argu-
longer arms support the gun, mentation that proved his 
while the short arms extend ignorance of the subject, Du-
downward 0 u t s i d e of the hamel retorted : " You see 
frame, and are pivoted to a now, sir, of what use it is to 
counterweight frame which belong to the Academy ; it is 
surrounds 1 he main frame of to speak only of what one 
the carriage. The counter- knows. " 
weight balances the gun and Fig . I .-CAPTAIN GORDON 'S DISAPPEARING G UN CARRIAGE. The beautiful statue that 
top carriage, so that 
the only resistance 
to be overcome in the 
maneuvering of the 
gun is the friction on 
the journals. When 
the gun is fired, the 
upper a I' m s swing 
rearwardly and the 
lower arms swing up

wardly, carrying u p  
the counterbalance. 
T h e  c a I' r i a  g e is 
brought to rest by 
pistons working in 
two hydraulic cylin
ders provided with 
an air chamber. By 
means of this con
struction, t h e  a i I' 
pressure, which in 
the beginning of the 
movement of the gun 
is 80 pounds in the 

� -o - _ .  - -- - - -- - - - -. - -- - - - - - - - - --- - ----- -- - - - --------- -- -. 

FiJ· 2.-DISAPPEARIN G GUN CARRIAGE-GUN DEPRESSED. 

we reproduce here
with is due to the 
chisel of the sculp
tor Blanchard. The 
pedestal is by Mr. 
Ratouin, an arch i
tect attached to the 
School of Fine Arts. 
The savant is repre
sented standing in 
th e attitude of a pro
fessor gi ving a de
monstration. and the 
monument does the 
grflatest h 0 n o r  to 
the artists who con
ceived and executed 
it. -L' lllustra tion. 

THE walls of Baby

lon are said by Hero
dotus to have been 
350 ft. high and 100 
ft. thick at the uase. 
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SWORDFISH EXPLOITS. 

Several years ago we published an account of a 
couple of men out in a boat, fishing in the Lower 
New York Bay, who observed a commotion among a 
shoal of small fish , and,  rowing to the spot, found 
what they at first sup
posed, by its single fin 
above the w11ter, to be a 
shark. They attar' ked the 
monster with a view of 
capture, and were aston
ished by the sudden pierc
ing through of their boat 
bottom by the sword, 4Yz 
feet long. of a large ;;word
fish . 'rhey succeeded in 
noosing his  tail, securing 
and kil l ing the fish, after 
which he was t o w e d  
ashore, and subsequently 
brought up to the city to 
a restaurant in Park Row. 
a few doors from the 8C1-
I<}NT1F1C AMERICAN office. 
The fish weighed 390 
pounds and measured 19 
feet 8 inches in extreme 
length. It was certainly 
one of the finest specimens 
we ever saw. 

The Liverpool J,IeJ'cuJ'Y 
ga ve a report from Captain 
Harwood, of the brigan
tine Fortunate, from Rio 
Grande, to the effect that 
the vessel, while at sea, 
was struck and shaken by 
a swordfish . After d i s
charging the cargo at Liv
erpool the hull was ex
amined and the sword of 
the fish fonnd, broken off 
even with the outside planking. The fish had driven 
his s word completely through the four inch planking, 
leaving eight inches of the blade projecting within the 
vessel. 

The swordfish is allied to the mackerel , which it re
sembles in form, and is a swift s wimmer. The sword 
is a most formidable blade, consisting of a strong 
straight bone, sharp and flat, 
proj ecting horizontally from 
,t he nose, of which it is a pro
longation. 

The swordfish is found in 
considerable numbers off the 
island of Martha's Vineyard, 
coast of Massachusetts, at 
th,is season of the year. Its 
flesh is considered excellent 
food by many persons, and 
the annual catch is quite 
large. The ordinary length 
of the body of the fish at full 
growth is 14 feet, and its 
sword 6 feet, or 20 feet in all. 

S wordfish have been un
usuall y  plentiful off this coast 
this summer. The fishermen 
hunt them with harpoons, 
spearing them from the decks 
of small sail vessels, In July 
last the fishing smack Mattie 
and Lena arrived at Stoning
ton, Conn. , after a four days' 
trip about Block Island, with 
sixteen large swordfish , ave
raging 300 pounds each,  and 
an exciting story of a strug
gl e for life between Henry 
C heesebro, one of the crew, 
and a wounded and madden
ed swordfish. 

Cheesebro had harpooned a 
big fish off Montauk Point, 
and, after waiting the usual 
length of time, got into a 
small boat to bring the ap
parently' exhausted fish to the 
vessel. As soon as Cheesebro 
approached him and com " 
menced hauling in th e line 
the fish awoke from his torpor 
and started to battle for his 
life. He begau operations by 
diving so as to spear Cheese
bro's boat on coming to the 
surface. Missing his aim, the 
fish dived again for a second 
attack. 

It was now too late for 

J t itut if it �tutricall. 
slaught. 

"" 
He was k�pt in suspense but a moment. I stomach of the bee in the form of scales and carried to 

When the fish shot out of the water once more, he the mouth with the legs, where a frothy liq uor is add
drove his sword completely through the boat from side I ed to it, causing it to become plastic. In this state it 
to side. The sword entered the boat about three feet is formed into the cells or comb, in which the bees d e
from the bow, on the port side, and came out through posit their honey. The combs are formed in hives buill; 

for that purpose, some of 
which contain colonies of 
bees nmn bering from 10, 000 
to 40,000, Where the cli
mate is warm most of the 
year round, each hive will 
average between 350 and 
400 pounds of honey. The 
greatest honey and wax 
producing States are New 
York, California, O h io .  In
diana, Illinois, W isconsin, 
Michigan, K e n  t u c k y ,  
North Carolina, and 19.a
kota. These States pro
duce about 800,000 pounds 
of beeswax yearly. About 
twenty pounds of honey 
are required to produce 
one pound of wax. Large 
quantities of wax are im
ported to this country in 
cakes of twenty-five and 
fifty pounds each from 
Cuba and Africa. It comes 
in t wo colors, light yellow 
and dark brown. 

Bees that gather most 
of their honey from grape 
and tobacco flowers pro
duce the dark colored wax, 
which is hard to bleach.  
That produced from clov
er, buckwheat, etc. , is light 
eolored and b l e a c h e s  

A SWORDFISH PIERCES A BOAT. easily. The bleached wax 
is used mostly by sperm 

the thin plank on the starboard side. C heesebro had candle man ufacturers, wax flower makers, druggists, 
retreated to' the stern of the boat in time to avoid and in the manufaeture of carbon paper. The l:l.,rge
the violence of the fierce fish, and thus escaped in- cakes are first broken up into small pieces and put into 
j ury. a large circular tub or vat made of cedar. This tub is 

His plight was seen from the schooner, and the ves- about five feet in height and about three feet in dia
sel headed for the seene of the conflict. By constant meter. Across the bottom of the tub are two square 
baling Cheesebro kept his frail and disabled craft hollow wooden pipes, one crossing the other at the cen � 

afloat until succor arrived. A blow on the head ter, the tops of which are perforated with a number of 
finally killed the fish, and Cheesebro's peril as holes. Placed into the end of one of these pipes is a 
a s word fisherman was over for this time. The perpendicular wooden pipe, which is connected at th e 

fish w e i  g h e  d top to a brass steam pipe. 
338 pounds. About 1, 500 pounds of the wax is placed in the tub 

-- . -- and enough water poured on to it to swim it well. 
A BEESWAX From forty-five to sixty pounds of steam is then turned 
BLEACHERY. on, which rushes down to the perforated pipes and is 
Beeswax i s  forced up through the holes and distributed through 

s u p  p 0 s e d  to the wax, which, in about three hours, becomes tho
come from the roughly melted, the dirt and grit, if any, sinking to 

the bottom. It is then drawn from th e t ub and 
run through a sieve, where it  falls down on to a 
revolving wooden wh eel or roller, about 4Yz feet 
in length and 18 inches in diameter. The bot
tom of this roller rests in a bed of water 
about 18 inches in depth and about 6 feet i n  
length, the temperature o f  which is about 70' .  
As the melted wax leaves the sieve it strikes or 
falls on the top of the wooden wheel in small 
pieces or ribbons, sticking fast and becoming 
instantly chilled . 

This roller m akes about sixty-four revolu
tions per minute, the wax dropping off tl1e in
stant it  comes in contact with the water. The  
material i s  then taken out of  the  water bed, by 
means of  wooden forks, and placed in  boxes 
and carried out to the bleaching frames. These 
frames are made of wood, about 100 feet in 
length, 14 feet in width, and about 8 inches in 
depth, and raised 3 fget from the ground. 
About 1,000 pound s  of wax is placed on each 
frame and left out day and night for the sun to 
bleach for four weeks. It is sprinkled with 
water four to five times daily, to keep the hot 

summer sun from melting it, 

Cheesebro to retreat, and de- A BEESWAX BLEACHERY, fenseless, in the frail cedar 

as th e tem perature reaches as 
high as 120". Once a day a 
sixty-four pronged wooden 
rake is dra wn back and forth 
through the material, which 
turns it over, allowing the 
sun to act on every particle. 
The wax when first taken out 
to bleach is yellow. After 
four weeks' exposure in the 
sun it becomes a creamy 
white. It is then gathered u p  
a n d  taken back t o  the tubs 
and melted over again, going 
over the same operation and 
out again to the bleaching 
frames, to remain out two 
weeks longer, with the same yawl, he awaited the on-
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sprinkling and raking operation. This second bleach- A RAILROAD RAIL FOR STREET RAILWAYS. atmosphere being the chief conditions of a good yield. 
mg turns the wax almost to a snow white, and it is The illustration represents an improved form of rail A factory has been built in the midst of the rose fields 
ready to be formed into cakes for the market. for street railways, composed of track or running rails which will ·consume 50, 000 kilos. of leaves daily, and is 

About 600 pounds is then melted up at a time in a proper and supplementary rails bolted to the track expected to produce as a minimum about 40 kilos. of 
tub and drawn off to be made into cakes as needed. I rails, and haVing

. 

a laterally projecting top portion serv- essential oil, the estimated value of which, together 
T hese cakes are made by running melted wax from a ing as a wheel guard and lateral brace for the track with that of the rose water and pomade produced, will 
horizontal movable copper cylinder into circular rails. The improvement has been patented by Mr. I be from £2, 000 to £2, 500. Only the requisite quantity 
moulds. These moulds are of  heavy tin, 4 inches Michael J. Keenan, of Galveston, Tex. Fig. 1 is a of flowers for immediate use will be gathered at any 
in diamete]' and about one-quarter inch in depth, cross-sectional view of the preferred form of construc- one time, and the roses will be but a few minutes in 
and are placed one after another on a long table, the tion, in which a flange rail is bolted to the inside of passing from the trees into the macerating receptacles. 
sides of which are fitted up with tracks, over which the the track rail, the lower edge of such flange rail being It is claimed that the oil produced in Saxony last year 
movable cylinder can be drawn back and forth. This was better than the Turkish product, in delicacy, 
cyinder is 10 inches in diameter, 5 feet in length, and

} 

� l  � strength, and the lasting character of its perfume.-
a !I: b 

Q � double. The outer cylinder contains hot water, which ' ......--- Kew Bulletin. 
surrounds the inner one, containing about fifteen 1 4 ------....... , ... -11-.. -------

pounds of melted wax. The hot water and wax are DELCROIX'S TOPOGRAPHIC RULE. 
poured into the cylinders by means of capped tubes at 
each end. Projecting from the outside of cylinder and 
connecting with the inner cylinder are a number of 
small hollow tubes, tbrough which, when the attendant 
turns the cylinder over, the wax runs out into the 
moulds. As soon as the moulds are filled the cylinder 
is drawn back again and pushed forward to the next 
set of moulds, the operation being repeated until the 
moulds are all filled. To keep the wax from cooling, 
the hot water is poured when cool, and fresh added after 
every ninety pounds of wax h as been drawn off. The 
moulded wax becomes cool in about one hour, and it 
is packed into boxes and ready for market. The 
sketches were taken from the plant of Theodor Leon
hard, Paterson, N. J. 

• I e • •  
llIysteri o u s  Fires. 

During a recent visit to a country hotel which was 
lighted by incandescent lamps, Professor John Trow
bridge relates that a thunderstorm occurred, and he 
noticed that the lamps blinked at every discharge of 
lightning, although the interval which elapsed be
tween the blinking and the peals of th under showed 
that the storm was somewhat remote. The effect was 
doubtless due to induction, produced by the surging 
of the lightning discharges. On the occasion of a 
heavy discharge, the lamps were extinguished, al-

- til;;Ugh no fuse was burned. This provided an oppor
tunity for an attendant to discover that a jet of gas 
from a pinhole leakage in the gas fixtures h ad become 
ignited (doubtless by a minute electric spark) and the 
flame was impinging upon some adjacent woodwork. 
The discovery averted what would have been, perhaps, 
a serious and mysterious conflagration. The moral of 
the story is, of course, to be found in the reflection 
tha.t had the electric light wires not been carried along 
the gas fixtures, as they were in this ease, the ignition 
would probably not have occurred.  This practice is 
fraught with danger, for if there is a leakage of gas 
(and what gas fixtures do not leak?) at the j oints of 
the pipes or through a sandhole or other flaw in the 
casting, then tiny electric sparks arising through 
resonance effects or from the passage to earth of 
an electric charge brought into the building by 
the wires may, if they happen to form in conti
guity to the leak, readily ignite the escaping gas 
without being discovered in time to prevent dis
aster. If people will cling to their gas when they 
lay down an electric lighting system, then it be
hooves the electrical engill(�er who superintends 
the work to see that the wir '',S and the pipes are 
never contiguous, for no lighting guard or pro
tector yet invented can insure that minute sparks, 
due in some cases to resonance effects, may not 
arise.-The Electric Re'view. 

• • • • • 
Water 'rank Painting, 

" What is the best method of preparing a new 
steel tank for painting ? "  and " How should the 
scale and rust be  removed from a common iron 
tank ? "  Mr. A. 1. Horton, of the Michigan Cen
tral Railroad, said, at the recent meeting of the 
Car and Locomotive Painters' Association, that in 
preparing iron for tanks it should be rolled and 
rerolled in the boiler shop before being made up. 

KEEN AN'S RAILROAD RAIL, 

seated on a shoulder formed on the inner side of the 
web of the main rail, while its flange portion rests on 
the usual block forming part of the pavement. In 
Fig. 2 is  shown a modified form of the improvement, 
the lower portion of the flange rail being in this case 
formed with a base constituting a continuation of the 
flange of the main track rail, while at curves in the 
road the flange may have a guard extension, as shoWn 
in dotted lines. Fig. 3 shows another form of con
struction, in which the outer edge of the fl ange rail is 
supported on an angle iron running parallel with the 
track rail, and connected with the adjacent blocks of 
the pavement. Fig. 4 is a reduced side view of the im
provement. The main track rail breaks joints with 
the flange rails, so that the flange of the car wheel 
travels on the flange rails when the tread of the wheel 
passes over the joint between two main track rails. 

• I e ·  • 
Germ a n  Otto oC Rose", 

The rose plantations established two years ago in 
the suburbs of Leipzig have been so successful that 
they have been largely extended.  The trees have 

Fi"', l.-DELCROIX'S TOPOGRAPHIC RULE. 

I The campaign topographic rule that we propose to 
i describe appears to us to be destined to render great serII vices. This instrument, which was devised by Captain 
Delcroix, solves problems relative to a knowledge of 
the ground, in form and in position, to the study of 
nature itself, and to the construction and reading of 
maps. With it, it  is possible to lay ont a rapid 
itinerary or an expedite plan, or make a picturesque 
sketch by the aid of an elementary perspective pic
ture. Six ordinary scales give the reduction of the 
lengths. A gradient scale permits of rapidly express
ing the ordinary gradients. Employed advantage
ously for the estimation of distances of firing and of 
lengths of such a nature as the vertical and horizontal 
stadimeter, the rule permits through a simple obser':\,· 
tion of measuring a vertical or horizontal angle, or 
both simultaneously. The  topographic rule thus com
mends itself to travelers, engineers, all those who in
dulge in open air sports, lovers of sketching and mak
ing interesting observations, explorers and members of 
societies of gun practice, gymnastics, military instruc
tion, bicycling and nautical sports. It will be seen 
that its uses are numerous. 

The apparatus is formed of two j uxtaposed instru
ments, the topographic rule and the protractor 
compass (Fig. 1). It consis ts  of a flat rule with 
beveled edges upon which are engraved two tri
ple scales, giving scales multiples of one another. 
Upon the rear edge, which also is beveled, is engraved 
the scale of gradients for the equidistance of a quarter 
of a millimeter of the staff office map and of topo
graphical maps in general, and that too for ordinary 
gradients of from a half to ten hundredths. Into tbe 
front part of the rule is set a spherical level. Finally, 
upon the long axis are arranged a sighting screen and 
a back sight. 

A protractor compass with rectifiable limb, placed 
between two transparent glasses, is set, axis upon axis, 
into the rule. It is graduated by preference into 
grades or centesimal degrees, in order to facilitate cal
culations. Upon the upper glass are traced two arrows 
of alignment at right angleE. Four small datum 

columns keep the axes at right angles and per
mit of the variable orientation of the limb. The 
compass needle may be rendered immovable in 
any position whatever in order to mark the 
angles. The compass is  easily removed from its 
receptacle, so as to  be employed alone. Upon the 
long axis of the rule, and in front, is arranged 
an ocular pinule provided with a hinge so that it 
can be turned down. The variable color of the 
eyes and the luminous point of the eye may lead 
to errors of observation. So in the center of the 
ocular there ha� been substituted for the human 
eyeball a copper one, slightly smaller and con
taining a visual aperture. The visual ray is thus 
well centered and the sighting assured. At a dis
tance of 100 millimeters from the pinule -and par
allel with its plane is suspend ed in a frame a per· 
pendicular translucent mirror of platinized glass, 
divided into millimeter squares, and upon which 
are marked two axes at right angles, and so ar
ranged that the horizontal axis of the mirror and 
that of the pinule form a plane exactly parallel 
with the lower plane of the rule. The divisions 

are read to the right and 
left of the mirror. The ver
tical frame, being provided 
with a hinge and rack, can 
he turned down and made to 
assume various inclinations. 
Fig. 2 shows the method of 
using the apparatus for an 
ordinary observation, and 
Fig. 3 for observation by re
flection. A light screen of 
blackened brass serves to 
shut off the vertical luminous 
rays, and to protect the glass 
during carriage. 

After the tank is completed 
it should first be ru bbed with 
sandstone and kerosene, and 
afterward washed with soft 
soap and water. Steam should 
then be turned inside and the 
tank heated until no moist
ure appears in the pores or 
under the scales, and until the 
lead or paint smokes. As soon 
a g sufficiently cooled it should 
he puttied and painted. This 
process gives excellent satis
faction. Mr. Horton also said 
he had never been troubled 
with scale on steel tanks as on 
iron. Mr. F. W. Wright said 
that the rust could be re-

Fig. 2,-NOR](AL OBSERVATION. Fig, S.-OBSE RVATION BY REFLECTION. 
With this apparatus it i s  

possible to perform the fol
lowing operations : Measure 

horizontal angles and lay off distances ; measu re ver
tical angles and differences of level ; vertical and hori
zontal stadimetry ; picturesque sketching ; and reduc
tion of angleli to the borizon.-La Nature. 

moved from both steel and iron tanks by rubbing with 
broken fragments of emery wheel, then with sand
stone, and afterward washing with turpentine, when 
the tank would be ready for puttying !l.nd priming. 

withstood the severe weather of the recent winters 
and developed most satisfactorily. It is stated that 
great heat is objectionable in the culture, a cool tem
peJ.'Q,tlll'e Q.l�d a liiowewbat J;Uoist condition of the 
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EXHIBITS O F  THOROUGHBRED STOCK A T  THE 

WORLD 'S COLUMBIAN EXPOSITION. 

The live stock exhibit at the World's Columbian 
Exposition was one of the most important and in· 
structive features to attract farmers and others who 
cultivate the soil and are stock raisers interested in 
animals. It was noticeable that the attendance 
jumped nearly 25 per cent as soon as the live stock ex· 
hibit was opened, and many people expressed them
selves as having waited for this event. 

The Exposition management did everything in its 
power to encourage this exhibit and offered premiums 
aggregating $150, 000, and this amount was increased 
to the extent of $100, 000 more by live stock and other 
associations interested in the breeding of fine animals. 
Breeders all over the country took greater interest in 
this exhibit thau in anything of the kind that has 
ever been held, and several men of large means scoured 
Europe for the finest animals that could be had. Ani· 
mals thus purchased were brought to this country 
primarily to be exhibited at the Exposition, but also 
with the intent of keeping them here ; and as a result 
of this desire among breeders to excel in their exhibits 
the country benefits by a great many h ighbred ani· 
mals. The very best of every recognized breed was to 
be found at this exhibition, and in every respect it 
was the largest and most successful display of live 
stock the world has seen. It was attended by leading 
breeders from this country, and the live stock associa· 
tions of Germany, France, Great Britain and other 
countries a p p o i  n t e d  re
sponsi ble members as dele
g-ates to attend. The re
sult of the exhibition will 
be the dawning of a new 
era in the breeding of fine 
cattle in this country. 

The Expu�!Hon built 40 
stables in the south part 
of the grounds in which to 
house the st.ock. These 
stables were 200 feet long 
and 42 feet wide and were 
provided with the latest 
improvements in the line of 
ventiiation, drainage, sta
ble equipment, etc. The 
stables were sufficient to 
accommodate three thou
sand animals in s t a l l  s 
varying from four feet six 
inches to ten feet in width, 
and with the driveways 
bet ween the b u i l d i n g s  
covered an area of t wenty
seven acres. Animals were 
never cared for more ten
derly. The h 0 r s e s were 
groomed and exereised and 
watched with the great pst 
of care, and the cattle were 
combed and brushed, their 
tails crimped and their 
horns carefully polished 
each day. 

J c itut if ic �mtricau. 
Manufacture 0' Soap Powders. 

Schreib states (Chem. Zeit. and J. S. C. I.j that the 
washing powders or soap powders, which have latterly 
become important articles of commerce, always contain 
besides powdered dried soap a large percentage of 
sodium carbonate, generally in the form of dried soda 
crystals. These powders may be prepared in either of 
the following ways : 

1. Anhydrous sodium carbonate or soda ash is add· 
ed to a " clear boiled " soap paste, and after thoroughly 
mixing, the somewhat stiff material is drawn off into 
cooling frames. The cold and hard soap thus obtain
ed is then finely groUlld. 

2. Soda crystals and soap are melted together and then 
treated in the above manner. This method of manu· 
facture, however, is only advantageous where soap 
scraps are to be had . 

A suitable apparatus consists of a wroilght iron vessel 
with a strong agitator contained in an interior cast· 
iron vessel, which can be cooled by water circulated in 
the outer vessel. The liquid soap is cooled while the 
soda ash is slowly added and completely d issolved . 
During the grinding process care has to be taken not 
to overheat and thus soften the product. 

The composition of soap powders varies considerably. 
Only a small proportion of resin soap can be used, as 
such soap is sticky and cannot be powdered. Olein 
soap may be used with advantage, and the olein may 
be saponified with sodium carbonate instead of the 
more expensive cau,stic lyes. 

299 
Diamonds from Coal Gas. 

M. Gustave Rousseau recently communicated to 
the Comptes Rendus a remarkable statement referring 
to his experiments upon the cyclical condensation of 
carbon. It appears that, in the course of some inves· 
tigations into the nature of certain manganites, 
cobaltites, and ferrites, M. Rousseau obtained some 
metamorphoses which led him to the discovery of a 
new phenomenon in chemical physics-that is to say, 
the so·called cyclical transformations to which can be 
subjected a particular radical under different temper
atures. Thus certain compounds of manganese and 
soda can be formed at a given temperature, changed 
into something different by raising the temperature, 
and finally reconverted into the original compound 
at a still higher heat. From therle analogies, says the 
Jo�trnal of Gas Lighting, M. Rousseau thought that, 
if hydrocarbons were heated through the range of 
temperature between bright red and 3, 000° C. , there 
might be produced in turn the various isomeric states 
of carbon, each of which presents its own degree of 
stability according to its place in the thermometric 
scale. It is known that the hydrocarbons form amor
phous carbon by decomposition at red heat ; while all 
varieties of carbon are transformed into graphite in 
th e voltaic arc. M. Rousseau claims to have establish
ed the novel fact that carbon presents the cycle graph
ite-diamond-graphite in an interval of temperature 
comprised between 2, 000° and 3, 000° C. He worked 
with acetylene to solve this problem, because this 

carbon compound has a 
certain stability at high 
temperatures, and is en
do wed with a marvelous 
plasticity, besides poly
merizing e a s i l y  into a 
series of carburets more 
and more c o n d e n s e d. 
Acetylene was heated in 
an electric arc furnace, 
producing b o t  h black 
diamonds and graphite. 

Th e exhibit opened Au
gust 21 and closed Octo
ber 28, and prizes were of
fered in each ring or age. 
Ninety prizes were award
ed each of the fourteen 

THE WORLD'S COLUJrlBIAN EXPOSITION-THE PRIZE CLYDESDALE STALLION, PRINCE ATTRACTIVE. 

, 'The ' experi��t was of a 

difficult charac� 
much acetylene escaped 
treatment. M. Rousseau 
says t h a t  t h e  h ydro
carbons of coal gas can 
be made to furnish acety
lene, under the action of 
heat ; and in one experi
ment of 40 minutes' dura
tion, he was able to ob
tain 20 milligrammes of 
black diamond in this 
way : He caulSed a cur
rent of illuminating gas, 
saturated with the vapor 
of benzene, to pass into a 
hollow block of quicklime, 
where the voltaic arc was 
maintained. Unfortunate
ly, owing to the leakiness 
of the furnace, the gas 
burnt ; and a f t e r  two 
hours' heating, he could 
only find a small quantity 
of graphite mixed with 
some grains of carbonado. 
M. Rousseau proposes to 

breeds of cattle. One of our illustrations last week I As a small q uantity of fre", chlorine is not objec
showed a prize winning cow of the Holstein-Friesians. tionable in soap powder, darhcolored materials, such 
She, born and bred in this country, is called Walled as bone fat, fish oils, etc. , may be used for making 
Lake Queen, and was entered by C. V. Seeley, New soap, with an addition of a small quantity of bleaching 
Farmington , Mich. She carried away $100 w orth of powder. To some soap powders 2 to 5 per cent of 
prizes, $50 being the Columbian Exposition prize and sodium �ilicate is added. A good washing powder 
the other $50 the sweepstakes prize. should contain : 30-35 per cent of fatty acid ; 30-35 per 

The prize Dutch belted bull shown in our illustration cent of sodium carbonate ; and 30-40 per cent of water. 
last week was exhibited by H. B. Richards, Easton, The inferior powders containing only 5-10 per cent of 
Penn. , who exhibited a herd of 35 or 40 animals of fat.ty acid should not be used for the laundry ; they are 
this breed. In fact, all the animals of this breed be- only serviceable for scrubbing purposes. 
longed to this exhibitor. This prize winner was Byron, There is a soap powder in the market containing a 
who carried away $85 in priz c, which included the soap prepared by treating linseed with caustic soda 
first prize in its class and tIle live stock association directly. This soap contains certain impurities deriv
prize. He was entered in the class of bulls three years ed from the seed, which lather freely, and thus when 
old or over ; sweepstakes bull of any age, as well as the powder is used, give the impression of more genu
with a herd. He is an American-raised animal. ine soap being contained in the powder than is actu-

Prince Attractive is the name of the prize winning ally the case. 
Cl ydesdale stallion illustrated in our present number. -----_.� .... H'� .. _--
H e  is owned and was exhibited by Robert Holloway, 
Alexis, Ill. He was entered in the section of stallions 
two years old and under three. and he took $350 in 
prizes-$150 being the Columbian Exposition award 
and $200 a special prize offered by the American 
Clydesdale Association, which made a special effort to 
encourage a fine exhibit of this breed of animals. He 
also took an extra prize offered by the  Great Britain 
Clydesriale Association. 

. . .  � ., 
SOME of the Comstock mines are so deep that no 

means have yet been devised to overcome the exces· 
!live heat. 

Iruproveruent i n  Half-tone Blocks. 

Dr. E. Albert has patented a new m ethod of prepar
ing half-tone blocks, which is stated to be a great im
provement. The number of lines on a grain screen 
va ries from 5 to 8 per mm. ; m ore than 8 gives blocks 
difficult to print, less than 5 gives flat results. The pro
portion of the intervals between the lines to the 
breadth of the black lines is 1 '1, and this is  not the 
best for the high lights, and for the shadows 3 '1 is bet· 
ter. Albert has arranged a micrometer screw on the 
objecti ve, which is sensitive to 1-30 mm. The action 
of this is to broaden or narrow the lines, and thus gain 
the effect required.-Talbot'9 Neuheit. 

continue t h e  s e experi
ments, with a furnace hermetically sealed, and con
structed of refractory material not containing Cal ' 
bonates. He also intends to substitute for coal gas 
the highly condensed carburets derived from coal tar 
or petroleum residuum. Whatever may be the further 
outcome of these experiments, it is of interest to record 
that diamonds have actually been made directly from 
coal gas by simple heating under ordinary atmospheric 
pressure. 

.. .  8 . •  
Long Distance Tel ephony. 

The American Telephone and Telegraph Company 
recently gave an exhibition of their long·distance tele
phone lines to a small party of guests who assembled 
at the Telephone building in Cortlandt Street. 

Among those assembled to witness the exhibition 
were Dr. Von Helmholtz, Prof. Alexander Graham 
Bell, Dr. Hermann Knapp, Miss Knapp, Prof. Seth 
Low, Prof. Ogden N. Rood, Prof. Geo. E. Desch
weinitz, and Mr. Edward J.  Hall, Mr. Melville Egles
ton, and Mr. F. A. Pickernell, of the telephone com
pany, besides some representatives of the press. 

A number of receivers were arranged so as to give 
each of the party a connection to the line. Connection 
was made with Boston, Chicago, and Washington in 
turn, and conversations were held with t.he officers at 
those points. A cornet was also played which was 
heard through 500 miles of wire as distinctly as though 
it were in an adjoining room. The cOIlversation with 
the headquarters of the telephone company at the 
World's Fair was held with pocfect ease, speaking in 
an ordinary tone of voice. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appllanee8. 
CAR COUPLING. -John F. Tiner, Suth-

swinging frame on which is a windlass being carried by 
the beam. A cable carried by the windlass has a wire
engaging hook, and a guide pulley is pivoted on the side 
of the beam. 

erland Springs, Texas. This is an improvement in au- TENT.-Benjamin F. Upton, St. Antomatic couplings of the link and gravity pin type, and gustine, Fla. This is a tent in which ' one or two hamprovides a device which may be set to couple two ap- mocks may be suspended and protected from the proaching cars provided with the improvement, and weather on either side or the tent may be practically which may be manipulated for nncoupling by the usual thrown open to permit 
'
currenta of air to pass over the lever or chain atm:chment. In a �entral recess of the hammocks. The tent is especially adapted for purposes drawh�ad !s a slIde block, and . ill a . recess of .the I of camping out, being foldable iu small space when block IS a vlb�atab�e br�e bar, while. an mcased sprm�- struck, and' weighing but little when folded, while being pressed coupling pm slides vertically m the -drawhead m am I strong to support and shelter at least two occu-front of the slide block, and the pin case has a flexible p � 

connection with the brake bar. pan . 
HOOF PAD. -Frank A. Ryan, Sherman, 

Tex. This is an adjustable rubber pad adapted to be 
Mechanical. arranged within the shoe of a horse, and having metal 

TAP WRENCH. -Frederick C. Williams, braces passing through the pad for engagement between 
57 Park Hill Avenue, Yonkers, N. Y. This is a strong the foot and shoe. A strap from the braces passes from 
and simple tool, in which the jaws may be quickly and the heel end over and around the foot of the animal. 
conveniently operated to receive the dies, and when the The pad is readily adjnstable to a foot of any shape or 
jaws are fixed they will be firmly held in place, being size, avoiding all contact of metal with any tender part 
clamped by a short turn of a lever. The jaws are held to of the foot, and the rubber when worn may be renewed 
slide on the beveled surfaces of the walls of the body withont replacing the metal or mechanical parts. The 
within an opening therefor, and by means of a lock device may also be nsed to expand a contracted hoof in 
lever may be locked at any point in the opening. All a natural and easy manner. 
wear is taken up at each adjustment, and there is an CARTRIDGE SHELL EXTRACTOR.-Ro-
equal amonnt of strength in both handles. dolfo P. y Cnbillos, Bogota, Colombia. 'l'his is a de-

RATCHET DRILL BRACE.-William P. vice having spring fingers, one of which has two cutting 
Nolan, San Francisco, Cal . 'I'his an improvement on a edges at its lower end, while the other has a flattened ex
formerly patented invention of the same invent',., pro- tremity. The fingers operate conjointly to remove a 
viding an improved brace in which the speed of the broken or lodged shell from a rifle, the device being in
tool shaft can be conveuiently changed from a high rate trodnced and forced down the grooves, with the fingers 
of speed to a single motion corresponding to the move- compressed. by means of a ramrod, when the shell is cnt 
ment of the crank arm, or vice VerBa. The frame has a by one fin!!;er as the other passes behind the loosened 
casing with an internal gear wheel, a crank arm turning parte. 
within the frame, and a ratchet wheel adapted to be CANE LOADING ApPARATUS.-George 
locked to the crank arm. A series of gear wheels on the W. Bennett, Bennettsville, La. This is an improvement 
ratchet wheel are in mesh with the internal gear wheel, in devices for loading cane into cars, comprising a basket 
and a sliding tool shaft has a gear wheel with ratchet with a number of connected chains and end cross bars, a 
teeth adapted to engage the corresponding teeth on the hoisting frame or head having supports to carry the cross 
ratchet wheel. bars, with means for raising and lowering it and a 

BED FOR MORTISING MACHINES.-AI- tripping lever to force the cross bars frr-ID their seat on 
fred J. Sannders, Port Arthur, Canada. Upon a car- the head or frame. By the apparatus a quantity of cane 
riage fitted to slide npon the bed frame is secured a pat- to fill an ordinary cart may be easily lifted and dumped 
tern formed with notches arranged according to the into the cars so as to lie straight, as it would lie if packed 
mortise to be formed in the stile, while a lockiug de- in by hand. 
vice held on the bed frame is adapted to lock the car- WINDOW SCRE_Ell4-�ai.0i�- M::- J ay, 
riage thereto. The co�strllction is simple and �urabl1- :-- _, .. :v, ��ulliaT�rritory. This screen is secured to and the improvement IS well adapted for <:.:���t dd- a spring-controlled roller jourualed in the wludow frame, justment to various �ized stiles. a hook being attached to the free end of the screen, 

�A '';':;::-i G - MACHINE. -Leslie P. Smith, while there are hooks in the sash, a connecting S-shaped 
Otego, N. Y. This improvement consists of a table sup- hook engagln!!; the hook of the screen and the hook on 
ported at Us front edge on swinging legs and at its rear the sash. The arrangement is such that when the upper 
end on a swinging arm, the machine being designed to sash is lowered or the lower sash raised the screen auto
conveuiently support a log and move it to the saw to be matically covers the opeuing which would otherwise be 
cut. The log is fed against the saw by pushing the table left by the sash. 
rearward, the table swinging on ite front legs and on the WINDOW SHUTTER AND CURTAIN. 
extension, the cut-off end of the log sagging so that no John O'Donnell, Mountain Lake Park, Md. A curtain 
binding of the saw occurs during the operation. I made of open chain-like netting! strong euongh to re-

--- sist an ordiuary bullet, and also designed to prevent 
Mining. burglars from gaining easy access to a house, is provided 

I by this inventor. The shutter and shade are also so 
ORE REPARATOR. -Alonzo C. Camp- made that it may be easily fastened at any desired 

bell, Nashville, Tenn. A reciprocating pan, according to height, will run up automatically when released, will 
this improvement, is adapted to deliver concentrates serve the purpose of an ordinary mosquito screen as well 
from oue end and tailings from the other, the apparatus as a shade, aud may be applied to any usual style of 
being also designed to serve for washing coal. It is window in a building, car or other structure. 
adapted to work successfully on coarse aud fine mate- • 

'al f different densities the mechanical movement FAN MOTOR.-C. P. Eheson, New York �pera�g the pan shakiug
' 

it in snch a way .... to keep Ci�y. This is an electrically oper�ted fan comprisiug a 
the pulp well stirred up, while water is delivered in SUitable base or sapport on wh�ch turns au elec�c 
nicely re�lated quantities to the top and bottom of the motor, �he ar�ture of ,,:hich cames the fan, propellmg 
material operated upon. The apparatus is also designed I mechams� bemg also driven by the ar�ature to revolve 
to economize space, while It entirely separates the metals the motor Itself . . By th� slow revolutIOn of the �otor 
from their ores with the utulOst rapidity and the least and the more rapId rotation of the fan, a better clrcula-

ossible expense. tion and more even distribution of the air is effected p 
T L 

than can be obtained by the ordinary fan movement. 
MINERAL LOCATOR.-Robert • acy, 

V F W'll '  H H • Jr. Camden N. J. This is an instrumeut to be driven ElL ASTENER. - I lam • arrlSOn, 
int� the earth and bring up samples of rock and minerals I Newark, N. J. This is a simple device, readily applied 
from different levels, to determine the value of any loca- on ��e end� of a veil, to fac�litate tyi�g it in the desired 
tion for mining purposes. Combined with a driving rod I 

posI�on WIthont da�ger of Its becommg unfw:tened . . It 
aud pointed bit is a tubular sheath of greater length conSISts o� two �upling m�mbers, each proVIded WIth 
than the bit and throu!!;h the lower eud of which loop-formmg veIl end adJnsters, one of the members 
the bit proje�ts. There is au adjustable conuection be- I having an eye with its front bar widened uear the middle, 
tween the rod and the sheath and the lower end of the to be engaged by a hook on the other member, the hook 
la,tj;p" way iJe converted into � receptacle to gather and being fo�ed of. curved bars united by a connecting bar 
hold the material to be bronght np from the different formed WIth an mward bend. 
levels. MOSQUITO NET FRAME. - Harry H. 

Agricultural. 

W H E A T  STACKER.- Nicholas Hous-

Rumble, Norfolk, Va. According to this invention a 
top or canopy frame, extending over the head of the 
bed, is attached to the head board, and an edge frame, 
preferably made of strong light wood, as hamboo or inger, Sylvia, Kansas. This is a strong and simple ma- cane, is removably attached to the bed on a level with chine by which the grain, when placed in suitable re- the lower edge of the bed rails. The net is thrown over ceptacles, may be drawn up inclined planes and the top frame and bed, while its edges are secured to quickly aud conveniently dumped, the receptacle being the edge frame. The application of the two frames to restored to the vehicle or support from which it was the bed is very simple, and the frames may be easily taken. In combination with a vehicle having one taken apart and stored in small space when not in use. pivoted side board are sliding receptacles adapted for a 

lockiug engagement, while a track section is pivotally . IRONING BOARD. -John E. Tracy and 
connected with the vehicle supports, an inclined track I Arthur N. Graham, Chicago, TIl. This is an improve
being adapted to eugage with the vehicle track sections, I ment in that class of ironing boards adapted to be at
and a tiltiug platform forming a portion of the track. I tached to and receive partial support from a table. It is 

Mi8cellaneou 8. 

AERIAL VESSEL. -Axel F. Bergqv�st, 
Fairfield, Iowa. This vessel comprises a balloon from 
which is suspended a basket, with propeller wheels at 
the front ends of both the basket and the balloon, with 
machinery for driving the wheels and tilting the balloon 
from the basket. A rudder sail extends from the bal
loon to a boom projecting from the basket, and the bal
loon is supplied with gas through pipes connectiug with 
a reservoir in the basket, the driving shaft beiug operated 
either by the gas f.om the reservoir or by other meaus. 

FENCE WIRE STRETCHER.-John H. 
Gillis, Coesfleld, Texas. This i s  a simple and inexpen
sive device, qnickly placed agaiust a post and secured to 
a wire, connecting with wires of dissimilar heights, for 
stretching a wire to any necessary tenSIon. It comprises 
1\ beam to one end of which is pivoted a clutch plate 
having laterally extending Berrated arIDS, a detachable 

of very simple aud inexpensive construction, and the 
board is adapted to automatically clamp one of its ends 
fast to the edge of the tsble when the prop support of the 
board is swung into position to hold the board up in 
position for use. 

LAUNDRY TONGS. - Thomas Eagan, 
New Haven, Conn. This is a very cheap, simple, and 
conveuient implement, which may be made to answer 
the purpose of an ordinary clothes stick, and is adapted 
to be dipped into a boiler of hot water to pick out 
articles, grasping a collar button, collar, or other small 
thing, while also strong enough to lift large articles. 

INKSTAND AND ATTACHMENTS.- WH-
lard C. Eldridge, Chicago, Ill. This improvement com
prises a unique and advantageous combination of parts 
embodying in compact arrangement many necessary ad
juucts of a desk or writing table. Combiued with the 
supporting ptand for ink wells are postage stamp 
holders, pen remover, penknife sharpener, pencil sharp-

ener, card holder, pen rack, bill file, pen holders, a nni
versal calendar, a pen wiper, and pincnshions, etc. 
The entire device may be made of metal, suitably orna
mented. 

ENVELOPE. -Malcolm Scougale, Fort 
Worth, Tex. Two overlapping end tiaps, according to this Invention, are connected with each other by a band, 
forming, with the front, an expansible pocket for the 
accommodation of a large number of letters, documents, 
or other matter, a top flap and a bottom flap being 
adapted to fold one above the other, and both over the 
end flaps, while a band holds the top and bottom flaps 
closed. 

FRAME FOR BLOTTERS.-Adolph Lud
wig, Brooklyn, N. Y. This is a frame between which 
several sheets of blotting material and a cover may be 
conveniently clamped, the frame carrying a locking de
vice which is passed through the pad. In addition to 
binding the blotting sheets, tbe frame may be employed 
to disclose a shifting calendar, or to receive and disclose 
a photograph, a memorandnm tablet, or other articles 
for ornamentation or use around a desk. 

TEE'l'H GRINDING DENTAL ApPARA
Tus.-Daniel E. Morse, New York City. This invention 
provides a method of and means for rapidly fitting and 
joiuing adjacent block sections of porcelain or other 
artificial teeth. The method cousists in removing the 
block sections from their mould in the position they oc
cupied thereon, and then grinding the adjacent edges of 
the sections ou parallel grinding faces. A frame is also 
provided having slidiug carriers adapted to hold the ad
jacent block sections. 

FRAME FOR MAIL BAGS, ETC.-George 
A. La Fever, Selklrk, N. Y. This is a frame applicable 
to any character of bag in which it Is desirable to have 
the mouth held open or to hold the mouth readily closed. 
It is composed of rigid sections united by hinged con
nections in snch manner that the sections may be 
folded out in rectangular form, or folded one upon the 
other to form practically a long flat bar. Two of the 
members have projecting flanges, which, when the frame 
is opened, will be at diagonally opposite comers, en
abling the bag to be suspended in a ready and conve
nient manner. 

PRIN TER'S CHASE. -Harry S. Foster, 
Albany, N. Y. In a chase. of th,e usual kil;il, in which 
�:ltt�; !� lutJldi oy the use of the ordinary furniture, an 
angular form may be arrauged in one comer, or such 
other positiou as desired, by the use of this improved 
chase, which has an outer square frame with an inner 
circular ring on which is a graduated scale. The ring 
has a shoulder on its inuer side on which rests and 
tums the shoulder of an inner circular chase, haviug 
faceted or flattened inner sides, for convenience of lock
ing up matter therein. The inner chase also has gauge 
marks to register with the graduated scale, whereby it 
may be nicely adjusted to position and insure a perfect 
register. 

BABY CARRIAGE BRAKE.-Milton W. 
Bohu and James H. Macheu, Norfolk, Va. This is a 
simple and inexpensive device which will lock the vehi
cle from movement except when it is being propelled by 
the attendaut. The brake Is held normally in engage
ment with the wheel, and there is a connection between 
a hand hold adjacent to the handle and the brake, where
by the attendaut may, in propelling the vehicle, also hold 
and retain the brake out of engagement with the 
wheel. 

BED BOTTOM.-James W. ¥. Witt, 
Cedar Bluff, Ala. The comer stays, according to this 
improvement, have hooks, with which are connected the 
stay rods aud mattress support, while coiled springs de
pending from t.he sides of the bed support the mattress 
frame and retain each slat thereon independently of 
the other, so that oue may yield without interfering with 
the others. 

SPRING BED.-William M. Myers, Han
nibal, Mo. According to this improvement the springs 
are so supported iu connection with the headboard that 
the springs may be shipped and stored in connection 
therewith, and the same devices for holding the spring 
to the headboard may serve to give tension to the spring. 
The constructIon of the spring is such, also, that it may 
be adjusted in reasonable ltmits to suit beds of differeut 
widtbe, aud will be comfortable and easy at any width. 

CLOTHES PIN. -John W. Cook, Har
risburg, Oregon. A piece of wire is bent about midway 
of its length to form a spring clasp to hold the clothes, 
the wire being then twisted to form two oppositely dis
posed eyes to which a drawing cord may be attached, 
and the euds being curved and lapped to form an open 
supporting eye. It may be nsed with a pulling or draw
ing cord to stretch articles along a line, without leaving 
a fixed position, and the pin may be readily attached 
to and detached from a line without interfering with 
other pins. 

ERASER. -George Freund, Durango, 
Col. On one end of this eraser are a burnisher and 
abrader, on opposite sides of the implement, aud on the 
other end is an arrow-like scraper head having a mar
ginal groove in both edges forming an increased number 
of scraping edges. 

MUSIC CHART. -James H. Brady, Will
iam A. Whitehead, and Samnel J. Shea, Frankfort, Ky. 
This chart should be made of heavy cardboard or simi
lar material, about twenty-three inches long and six 
inches wide, and in use is to be placed edgewise upon the 
rear portion of the keyboard. It is divided into major 
and minor seetions, and arranged to indicate clearly to 
an inexperienced person the keys of a piano, organ, or 
similar instrument to be struck to produce the several 
major and miuor chords of the key to which the chart 
has been applied. 

MAKING UNINFLAMMABLE FABRICS. 
Carl Baswitz, Berlin, Germany. The preparation of 
textile fabrics by means of ammoniacal oxide of �pper, 
according to an improved process, is the object of this 
invention. The fabrics are dipped in a solution of vege_ 
table parchment in ammouiacal oxide of copper, the am
monia is then evaporated and the fabrics treated with 
snlphate of ammonia and acetate of alumina to re
move the copper and' render the fabric nninflammable. 

[NOVEMBER 4, 18c)3. 
UTERINE DILATOR.-Arthur J. Beavis, 

Aspen, Col. This is a simpl� surgical instrument for 
the rapid and safe dilation of the cervical canal and 
urethra, with ease to the operator and safety to the 
patient. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the paten tee, title of invention, and date 
of this p�per. 

NEW BOOKS AND PUBLICATIONS. 

SOUND SENSE IN SUBURBAN ARCHITEC
TURE : CONTAININ G HINTS, SUGGES
TIONS, AND BITS OF PRACTICAL IN
FORMATION FOR THE BUILDING OF 
INEXPENSIVE C OU NTRY HOUSES. 
By Frank T. Lent, architect, with 
illustrations by the author. Cran
ford, N. J. : Frank T. Lent. 1893. 
Pp. 98. Price $1. 

This very pretty work by a New Jersey architect con
tains very good suggestions for cottage residences, illus
trated by drawings in many cases from buildings erected 
iu this vicinity. For those contemplating alterations in 
country buildings, there is no question that many excel
lent hints can be found, as well as for those who have 
in mmd the possibly more critical operation of complete 
building. 

THE DYNAMO:  ITS THEORY, DESIG N, 
AND MANUFACTURE. By C. C.  H aw
kins and F. Wallis. London : Whit
taker & Cu. The right of translation 
is reserved. 1893. Pp. xiv, 520. Price 
$3. 

It IS faIr to assume that iu the present days of progress 
of electrical engineering every new work will embody 
something new. Whether in the face of the recent pub 
lications it is necessary to produce a new work on the 
dynamo is questionable, yet it is uudoubted that the pres
ent work will fill a space, ru; being more popular and less 
expensive than such works as we have alluded ,to..  It 
is fully illustrated, contains a reasonable quantity of 
formulre without being too mathematical for the every
day practical engineer, and is very fully illustra� in ex
amples of recent practice. 
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OCTOBEB, 1 8 9S.-(No. 96.) 
TABLE OF CONTENTS.  

1 .  Elegant plate iu colors showiug a residence at  Bridgc
port, Conn. ,  erected for Mr. F. W. Smith. Floor 
plans and two perspective elevations. An excel
lent design. Mr. W. S. Briggs, architect, Bridge
port, Conn. 

2. Plate iu colors showing Queen Auue cottage of 
Mr. George W. Childs, at Wayne, Pa., erected at a 
cost of $6,700 completc. Perspective view and 
floor plans. An attract've design. Messrs. F. L. 
& W. L. Price, architects, Philadelphia. 

3. A dwelling erected at Holyoke, Mass. Perspective 
view aud floor plaus. A model design. Cost 
$6,900 complete. Mr. B. P. Alderman, architect, 
Holyoke, Mass. 

4. A suburban cottage erected at New Haven, Conn., at 
a cost of $2,854 complete. Floor plans, perspec 
tive view, etc. Messrs. Wilson & Brown, archi
tects, New Haven, Conn. An excellent design. 

5. Eugraviug and floor plaus of an elegant residence 
erected for W. R. Mygatt, Esq., at Denver, Col., 
at a cost of $28,000. Messrs. Lang & Pngh, ar
chitects, Denver, Col. 

6. The beautiful residence of Mr. Walter Dunning, at 
Denver, Col., erected at a cost of $26,000. Floor 
plaus and perspective elevation. Messrs. Lang & 
Pugh, architects, Denver, Col. 

7. A cottage at Hartford, Conn. Floor plans and per
spective elevation. A nnique aud convenient de
sign. 

B. A residence at Carthage, Ill . ,  erected at a total cost 
of $4,500. Perspective view aud floor plans. Mr. 
G. W. Payne, architect, Carthage, Ill. 

9. Residence of Mr. E. W. Smith, at Brazil, Ind., erected 
at a cost of $3,600 complete. Plans and perspec
tive. 

10. A residence at Bridgeport, Conn. ,  erected at a cost of 
$5,000 complete. Four elevations and floor plans. 
Messrs. Longstaff & Hurd, architects, Bridgeport, 
Conn. 

11. View of the building of the French government at 
the World's Columbian Exposition. 

12. Buildings of Sweden and India at the World's Colum
bian Exposition. 

13. The New York State Workingman's Home at the 
World's Fair. Perspective view and floor plans. 

14. An Italian conntry house or villa. Plans and per
spective. 

15. Miscellaneons Contents : Imitation walnut.-Autl
nounin.-Protection of adjoining walls.-The 
Draper recording thermometer, illustrated.-Im
proved elevators.-An improved woodworking ma
chiue, illustrated.-Honse heating boilers, illus
trated.-Slow burning dwellings.-The Pasteur fil
ter, illustrated.-The Willer Mfg. Co. 's exhibit at 
the World's Fair, illustrated.-Cedar and cypress 
tank, etc.-A patry-liue quarrel. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Siugle copies, 
25 cents. Forty large quarto pages, equal to about 
two huudred ordinary book pages ; forming, practi
cally, a large and splendid MAGAZINE OF ARcHITEC
TURE, richly adorned with elegant plates in colors and 
with flne engravings, illustrating the most interesting 
examples of Modem Architectural Construction and 
allied subjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the LARGEST CIRCULATION 
of any Architectnral Publication in the world. Sold by 
all uewsdealers. MUNN & CO.,  PUBLISHEBS, 

861 Broadway, New York. 
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Order pattern letters & figures from the largest varie
ty. H. W. Knight & Son. Seneca l<'alls. N.Y .• drawer 1115. 

St"" fiexlble shaft. Invented and manufactured by 
Stow Mfg. Co., Binghamton. N. Y. See adv., page 222. 

., U. S." metal polish. Indianapolis. Samples free. 
The exhibit of Wm. Jessop & Sons has received the 

highest award at Chicago Exhibition. 
The Improved Hydraul1c Jacks, Punches, and '�rube 

Expanders. R. Dudgeon, 24 Columbia St., New York. 
Estimates furnished for moving, raising, or shoring 

buildings. W. K. Clynes, Jersey City, N. J. Estab. l853. 
Screw machines, milling machines, and drill presses. 

The Garvin Mach. Co .. Laigbt and Canal Sts., New York. 
Centrifugal Pumps for paper and pulp mills. Irrigating 

and saud pumping plants. Irvin Van "Tie, Syracuse, N. Y.  
For Sale-Patent household article. Cost to make 

less than 10 cents, and will sell for $1. J. F. Ervin, Fort 
Wayne, [nd. 

Emerson, Smith & Co., l .. td., Beaver FalJs, Pa . •  wil l  
Bend Sawyer's Hand Book on Circulars and Band Saws 
free to any address. 

Split Pulleys at Low prlces, and of same strength and 
appearance as Whole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Pbiladelphia, Pa. 
The " Olin" Gas and Gasoline Engines, from 1 to 10 

horse power, for all power purposes. The Olin Gas En
gine Co., 222 Chicago Street, Bnffalo, N. Y. 

Perforated Metals of all kinds and for all purposes, 
general or spec-ial. Address, stating reqUirements, The 
Harrington & King Perforating Co., Chicago. 

'.fhe best book for electricians and beginners in elec
tricity is U Experimental Science," by Geo. M. Hopkins. 
By mail. $� ; Munn & Co., publisbers. 361 Broadway, N. Y. 
If you want to buy anytbing, write to as and we will 

purcbase for you at lowest N. Y. City prices. No com
mission. Miller & Burtnett, purchasing agents, 338 
Broadway, New York. 

Competent persons wbo deSIre agencies for a new 
popular bwk. of ready sale, with handsome prOfit, may 
apply to Munn & Co., Scientific American office. 361 
Broadway, New York. 

prSend for new and complete catalogue of ScientifiC 
and other Books for sale by Munn & Co .. 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDEN'fS. 

NalDes and A ddress must accompany all letters, 
or no attention will be paid thereto. TWs is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inq u i t'ies not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we eudeavor to reply to all citber by letter 
or in this department, each must take his turn. 

Special 'V rUten Int'ol'Jnation on matters of 
personal rather than geueral interest cannot be 
expected without remuneration. 

Scientific A lnerican S u p plements referred 
to may be had at the office. PITce 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent ror examination should be distinctly 
marked or laheled. 

(5448) E. E. S. says : I send you here
with a piece cut from an ash tree, together with an in
sect found on the same. The entire tree is covered with 
a similar incrustation and is apparently dying. Please 
tell me through Notes and Queries what the insect is and 
the remedy, if any. A. Reply by Professor C. Y. Riley.
The section of ash limb sent is densely incrusted with 
the scales of the oyster shell bark louse, a well-known 
pest of the apple tree, which also infests a great varicty 
of other trees and shrubs. The larger insect referred to 
is an immature plant bug belonging to the family Pen
tatomidre, carnivorous in habit, but having no connec
tion whatever with the bark louse except that it 
might occasionally feed upon it, though normally 
foraging on larger insects, such as the larvre of 
Lepidoptera. A more thorough infestation by this 
scale, wWch seems to have covered the limb to a 
depth of several layers, is not often seen, and it can 
easily be imagined that the injury resulting from the at
tacks of myriads of the insects would be very con
siderable. This scale receives its common designation 
from its general resemblance to an oyster shell, and 
covers a soft-bodied, almost organless, insect which, 
beneath this protective covering, extracts the juices of 
the plant tissue by means of a long sucking tube. All 
the other organs, feet, eyes, mouth parts, antennoo, etc., 
have disappeared, leaving it practically a segmented bag 
with a sucking tnbe. This scale, in common with all 
others of its kind, i8 not always in this dcgraded, helpless 
condition, but in the larval stage is provided with six legs 
and other appurtenances of insects, and ruus rapidly 
ahout until it finds a suitable location, where it fixes itself 
and begins the exudation from the surface of its body 
of a waxy powder which, by constant accretions, forms 
the waxy scale of the matnre insect. In the meantime, 
in the first moult, all the members of the body except the 
proboscis are shed and abandoned, and the insect there
after merely increases in size without other change. On 
reachmg full growth the female becomes filled with eggs, 
which ultimately give birth to the new generation. The 
history of the male scale is widelv diffcrent from the 
above. Starting out in a similar way, it does not, how
ever, attain the size of the scale of the female, and after 
the second moult it enters into the pupa state, and later 
emerges with delicate wings, resembling very much a 
minute gnat, and then soars abont in quest of its mate. 
The history outlined above is practically the same for all 
the scale insects, the number of generations in a season 
depeuding very largely on the latitude. In the warmer 
sections of the country one generation follows another 
without a break, while in more northern States perhaps 
bnt a single generation is produced annually. In a ca�e 

of infestation so bad as that of the asb tree in question, 
the chances are that it will have been so weakened that 
it will be useless to adopt any remedial measures, and it 
will in all probability be far better to cut down and burn 
the tree. The application of kerosene emulsion to the 
plant is the best remedy known, care being taken to wet 
thoroughly all the affected portions. If the application 
is made during the growing season, a dilution of one part 
of the emulsion with 15 of water is desirable. It is often 
advantageous, however, to apply a much stronger solu
tion during the dormant season, at which time a dilution 
of one part of emulsion in 5 parts of water will do no in
jury to ordinary deciduous trees, and will be mnch more 
effective against the scales. If a careful watch is kept on 
the trees in early spring, the period when the eggs hatch 
will be noted by the emergence of the young and their 
spread to other parts of the tree. The application of the 
insecticide at this time will bc cspecially effective on ac
count of the unprotected condition of the young lice. 

(5449) E. F. F. asks : What is the ve
locity of steam thrOugh a 1 inch pipc at 100 pounds pres
sure, and if a 4 inch pipe would be four times as much 
or more ? A. The velocity of steam flowing into thc air 
throul!:h an orifice or from the end of a short tube is 898 

feet per second at 100 pounds pressure, varying but very 
little for differences of prcssure ; but the absolute quan
tity in pounds varies very greatly, being 39 pounds of 
steam per minute at 30 ponnds pressure and 98 pounds per 
minute at 100 pounds pressure for each squarc inch of 
orifice. The increase in the size of the oriflce. gives only 
an imperceptible increased velocity, due to proportion
al decrease of friction on the edge of the orifice. It is 
the qnantity t hat is increased by the larger orifice and in 
the ratio of its area. 

(5450) G. P. N. says : Please give me 
the formulas for making sympathetic ink which require 
the aid of chemicals to produce the writing, also that re
quire heat to bring out the writing. A. 1. Iuks appearing 
through reagents. Characters written with a very weak 
solution of chloridc of gold will become dark brown upon 
pouring a solntion of perchloride of tin over them. Or 
characters writteu with a solution of gallic acid in water 
will become black through a solution of sulphate of 
iron, and brown through the alkalies. 2. Ink appearing 
by the application of heat. Write upon rose-colored 
paper with a solution of chloride of cobalt. The invisi
ble writing will become blue through heat and will dis
appear on cooling. 

(5451) S. F. says : 1. Will you please 
let me know what will remove fruit stains from linen ? 
A. Most fruits yield juices which, owing to the acid they 
contain, permanently injure the tone of the dye, in colored 
goods, but the greater part may be removed without leav
ing a stain, if the spot be rinsed in cold water in which a 
few drops of aqua ammonia have been placed before the 
spot has dried. Wine or fmit stains on white materials 
may be removed by rinsing with cold water, applying local
ly weak solution chloride of lime, and again rinsing in an 
abundance of water. Some fruit stains yield only to 
soaping with the hand, followed by fumigation with sul
phurons acid, but the latter process is inadmissible with 
certain colored stuffs. If delicate colors are injured by 
soapy or alkaline matters, the stains must be treated with 
colorless vinegar of moderate strength. 2. Also medi
cine stains in which iron and iodine were the principal in
gredients. A. Try dilute hydrochloric acid, followed by 
ammouia. It is probable the iodine has rotted.the goods so 
that any attempts to remove the stain will end in failure. 

(5452) R. H. C. writes : Will you kindly 
give me a receipt or any suggestion how to remove fly 
specks from wall paper? I have a room papered with ex
pensive paper, badly stained this past summer with fly 
dirt, and would like to learn of some remedy to remove 
them. A. Bread crumb not too fresh will answer to 
clean wall papers. Grease spots may be removed in some 
cases by using ether. 

(5453) R. W. G. asks : What solution is 
nsed in tempering tools for granite cntting ? What for 
marble ? A. A tool that is of the best temper for granite 
is also the best for marble. It should be hard and tough 
for any use. More care in the heating and drawing the 
tools, so as not to burn the steel, is required than is gen
erally given. A half pint of salt to one gallon of water 
is the best chilling bath. Dip endwise, and draw to the 
desired color for toughness. 

(5454) V. L. W. asks : 1. Will you re
ceive a shock by tonching one wire or one pole on an al
ternating dynamo of 2,000 volts or more, being perfectly 
insulated from the other wire or pole ? A. A compara
tively slight shock may thus be received, owing to charge 
and discharge of the body. 2. Will you get a shock from 
one wire of an alternating dynamo of 2,000 volts or more 
through the insulation one inch thick, one wire grounded? 
A. Practically none if the insulation is of ordinarily 
good quality. 3. Is there any dynamo or any electrical 
macWne that reqnires ouly one wire to convey the cur
rent, no ground being used ? A. A tme current requires 
a circuit. In Tesla's Wgh frequency experiments, the 
InminouB and incandescing effects of currents are pro
duced without return circuits. See Tesla's " Experi
ments with Alternate Currents, " $1 by mail. 

(5455) F. T. writes : In your issue of 
September 9, you give a list of metric equivalents, one of 
which is, to convert gallons to liters, multiply by 3'8. 

Is this right? Shonld it not be 4'543 ? A. The factor 3'8 

applies to the United States gallon of 231 cubic inches ; 
the factor 4'543 to the imperial gallon of 277'27 + cubic 
inches. 

(5456) F. M. W. writes : 1. I have a 80-
lution for copper plating made according to the first re
ceipt in SUPPLEMENT, No. 310, except that by mistake I 
added a large excess of cyanide of potassium. Articles 
in circuit In it receive no deposit. Would the excess of 
cyanide cause this ? If not, what would ? If so, can I 
do anything to set things right or is my solution useless? 
A. Too much cyanide will tend to prevent precipitation. 
To rectify it add more copper sulphate and dilute in pro· 
portion. 2. In replating articles should all the old plat
ing be removed in all cases ? A. It is decidedly better 
to completely strip before replating. You also gain a 
certain amount of silver thereby. 3. How much prussic 
acid (dilute) does it take to precipitate 21 drachms of 
nitrate of silver ? Would an excess of water in the ni· 

tratc solutiou \1se up morc acid ? A. Tbis cannot be an
swcred, as you do not tell how dilute yonr solution is. 
Oue part by weight of pure prussic acid combines with the 
silver contained in six and three-tenths parts silver nitratc. 
More water docs not require morc acid. 4. I have 1 Bunsen 
cell (2 quarts). Now if I expose the zinc surface equal to 
the surface of work in electroplating bath, will it be all 
right ? Are the battery and solutions well balanced ? A. 
No such general rule can be given. Your battery surface 
may exceed the anode surface in the bath. Regulate by 
different immersion of the anode, not by changing the 
battery surface. Do not use too strong a current, i. e., 
too lar!!'e an anode. 5. Is there any United States stand
ard of screw threads under J.4 inch ? If so, please give 
table. A. There is no United States standard for screw 
threads under J4 inch. Manufacturers have adopted 
standards of their own nearly corresponding with English 
practice. 

(5457) J. J. L. says : I read the SCIEN
TIFIC AMERICAN, but cannot quite catch on to one ques
tion-the cost of transmitting clectric power. I had 
better give a supposcd case. I have a 70 horse power 
water power turbine wheel. It will cost me $5,000 to 
run a canal from the dam two miles and put in a turbine 
at the end of the canal. What will it cost to transmit 
that 70 horse power or 80 per cent, or say �-1l5 horse 
power--two miles, and apply it to the machinery there ? 
What does it cost to carry 30 horse power two miles by 
wire aud apply it at that distance from the water power? 
I know thcre must bc a dynamo at the starting point 
and there must be a motor where the power is applied. 
What cost say of 30 horse power dynamo and motor, or 
any horse power, say 10, 15, 2O ? Next, is it practical, 
say to carry a saw mill or ore mill or mine lift into a 
mountain and use water power two miles away to run it? 
A. If your turbine has an actual output of 70 horse pOlVcr, 
you should be able to realize 50 horse powcr at 2 miles 
withont difficulty by electric transmission, by running a 
70 horse power dynamo at the location of power, and any 
required number of electric motors up to a total of 50 

horse power at various points two miles distant, at a 
total cost somewhat more than yon quote for a canal. 
The 70 horse powcr dynamo will cost about $2,000, and 
as much more for the motors, including regulators. Thc 
wiring will foot up au other thonsand dollars. Shafting 
and belting with a house must be also provided. The 
care of such a power plant is much greater than by the 
canal system, needing the constant attention of at least 
one man. If 30 horse power only is required, $5,000 will 
cover the whole cost. A 10 horse power motor will cost 
$500, 20 horse power $800. The transmission of power 
is perfectly practicable and is largely in use in miuing 
and for mechanical purposes. 

(5458) J. E. E. asks : 1. Is it possible to 
light a kitchen fire with the current of one or two ordi
nary cells ? A. It is possible to kindle a fire by such 
agency? 2. Kindly describe method. A. Carry the wires 
to the grate and connect them by an incandescing fuse. 
'fhis may be made of a very short piece of thin iron wire 
stretched over some sulphur on a block or piece of kind
ling wood and partly embedded in the sulphur. When 
the current is turned on, the wire will become hot and 
will ignite the sulphur. This will ignite the wood. A 
Lew fuse must be used for each lighting. 3. Describc a 
fusion valve. A. A poppet valve may have its poppet 
held down by a strip of fusible alloy stretched across the 
opening. If a fire occurs, the strip melts and the pres
sure drives the poppet away. 4. How many horse power 
does it take to run the dynamo of SCIENTIFIC AMERICAN 

SUPPLEMENT, No. 865 ? A. Six to eight horse power. 

(5459) M. F. writes : 1. We have an 
electric light system here which runs lights until about 
midnight. Can I use the current snpplying incandescent 
lamps, of 110 volts, to charge a storage cell to furnish 
current for a lamp for the balance of the uight ? A. 
Yes. For charging use a current of proper amperage, 
using a resistance coil to determine its strength. The 
battery is made to be charged by a definite current, and on 
this account you must have your resistance. use wire large 
enough not to get too hot. 2. What size storage cell 
would be needed, and how many candle power would be 
practical for the lamp ? A. The capacity of the cell 
answers this with one proviso. You cannot use less than 
thirty cells in series to get good voltag e. It is far better 
to use special low resistance lamps for your battery ser
vice. 

(5460) T. L. C . ,  G. L. , and others ask 
how to mount photographs on glass. A. Take 4 onnces 
gelatine and soak half an hour in 16 ounces of water, put 
the jar in a large dish of warm water and dissolve thc 
gelatine. When dissolved, pour into a shallow tray. 
Have your prints rolled on a roller, albumen side out, 
take the print by the corners and pass rapidly through 
the gelatine, taking great care to avoid air bubbles. Hang 
up with clips to dry; when dry, squeeze carefnlly on to 
the glass. The better the quality of glass, the finer thc 
effect. G. L. also asks how to keep fish glue in a liquid 
state. A. Use 16 parts by weight of nitric acid to each 
100 parts of glue and 250 parts of water. 

TO INVENTORS. 
An experience of forty-four years, and the preparation 

of more tban one hundred thousand applications for pa
tents at borne and abroad, enable us to underst.and tbe 
laws and practice on both continents, and to possess un
equaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of tbe United States and all 
foreign countries may be balil on application, and persons 
contemplating t be securing of patents, eitber at home or 
abroad, are invited to write to this office for prices 
wbich are low, in accordance with the times and our ex
tensive facilities for conducting the business. Address 
MUNN & CO., office SCIENTIFIC AMERICAN, 361 Broad
way, New York. 

INDEX OF INVENTIONS 
For _ b l e b  Letter. Patent of tbe 

United State. _ere Granted 

October 24, 1893, 
" N O  E A CH BEARING THA'r DATE. 
(See note at end of list about copies of these patents.] 

Abrading or polisbing materials to cutting and polishing tools. device for supplying, J. Cam-beron. . .  . . .  . . .  . . . .  . . . .  . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . . . . 50'7,212 Advertising balloon. E. S. Reed . . . . . . . . . . . . . . . . . . . . . 507,165 

30 1 
Aerating apparatus, B. F. Tatman . . . . . . . . . . . . . . . . . 507,392 
Alarm. See Fire and stable alarm. Railway 

alarm. 
Amalgamating machine, S. W. Vale . . . . . . . . . . . . . . . .  507.<165 
Animal trap, W. H. Castle . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,�17 
Animals, means for transporting seminal fluid of, 
Ar�a�.i.r'.i��fn:

u
J;iiamos·:G: Wiikies: : : : : : : : : : : :  �:��� 

Armature, dynamo. J. J. Wood . . . . . . . . . . . . . . . . . . .  _ . . 507,l!l4 
Atomizer, W. H. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,160 
Automatic switch. �'. A. Chapman . . . . . . . . . . . . . . . . . . 507,352 
Axle box, car, Kinsel) & Leavens . . . . . . . . . . . . . . . . . . . 507,141 
Axle box lids, guard attachment for car, Buseu-
AxI��J:a�o�u�W'.

n
¥a·Yloj.: : : : : : : : : : : : : : : : : : : : : : : : : :  f2H� 

Axles, shoulder cutter for vehicle, J. '3overeign . .  507,389 
Basin waste or overflow, H. C. Montgomery . . . . . . .  507,237 
Bathtub leg, W. Bunting, Jr . . . . . . . . . . . . . . . . . . . . . .  " 507,259 
Bathing apparatus, electro-thermal, W. F. Howe. 507.367 
Battery. See Secondary battery. Storage bat-tery. 
BearinQ:, roller, E. F. Morse . . . . . . . . . . . . . . . . . . . . . . . . . .  507,153 
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���'r��l��rde�' l':' O:��'tra'kin' : : : : : : : :  : :  : ,.�,��: 1'8i:� Bee escape, R. J. Stead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,500 
Belt, conveyer, R. Niedergesaess . . . . . . . . . . . . . . . . . . .  507,156 �i���l�: �: -Wa���'lc:::::::: .. : .. ::::::: .. :::::: .... :::::.: f2�:ng 
Billiard cue. R. N. Barger . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507.�71 
Binder, temporary, C. T. Rosenthal. . . . . . . . . . . . . . . . 507,388 
Bleaching, etc., apparatus for and process of, E. 

Bentz et al . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,404 
Board. See Ironing board. Matrix board. Tal-ly board. 
Boat. See Ufe boat. Portable boat. Bobbin or spool, Haynes & WiJc(')Ck . . . . . . . . . . . . . . . . 507,124-Boiler scale, apparatus for removing. H. Bascby . • 507,203 BOilers, pipe or flue connection for steam, H. E. 
BOlr.:¥.
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Book backs, macbine for forming, Friedrichs & 
Brede . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.115 

Boot nailing machine. R. W. Bateman . . . . . . . . . . . . . 507,472 
Border or edging for fabriCS, J. M. Merrow . . . . . . . . 507,234 
Bottle washer. R. Rushmore . . . . . . . . . . . . . . . . . . . . . . . . 507,330 Box. See Mail box. 
Bracket. See Shade hanger bracket. 
Brake. See Car brake. Pressure brake. Railway 

slot brake. Vehicle brake. Wagon brake. ����� �l�bI������o�:es�: �ia���
l
&
. Lefebiire : : : : :  �+:�+� Brick or tile macbine, G. S. Tiffany . . . . . . . . . . . . . . . . •  507,248 
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j: Chase: : : : : : : : : : : : : : : :  f2H�� Buildings, facing, J. W. Graham . . . . . . . . . . . . . . . . . . . . 507,430 Burial casket lid. Stein & Rappleyea . . . . . . . . . . . . . . .  507.292 Bust Bupporter, L. Lendry . . . . . . . . . . . . . . . . . . . . . . . . • . .  507,373 Button drilling machine, R. J. Ostick . . . . . . . . . . . . . . 507,384 Cable cros�ing guard, J. W. Hentz . . . . . . . . . . . . . . . . . . 507,497 Can. See Sbeet meta1 can. 
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c,:;g�:�.��: : : : : : : · : : : : : : : : : : : : : : :  :::.'. '!2HU Car brake, Wilsoll & ffetzer . . . . . . . . . . . . . . . . . . . . . . . . . .  507,469 Car coupling, E. D. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50'7.102 

8:� �g�gn��: �w�etM&e�:SBioiis::::::::::::::::::::.: g(J:f� Car coupling, C. A. Tower . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.511 Car coupling, W. C. Watson . . . . . . . . . . . . . . . . . . . . . . . . . .  507,296 
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T
��:-'Yiites : : : : :  : :  : :  : : : : : : : :  f2i:� Car platforms, folding gate for. W. S. Adams . . . . .  507,092 Car safety device, street, J. M. Kelly . . . . . . . . . . . . . . 507,138 Car safety fender, tram, H. S. Robins . . . . . . . . . . . . . .  507.167 Car step. folding. M. E. Campany . . . . . . . . . . . . . . . . . . . 507.415 Car wbeel and axle, G. W. Fairman . . . . . . . . . . . . . . . .  507,265 Cars, automatic safety attacbment for street, C. E. Baggesen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,201 Carbon dioxide, apparatus for making, E. Lub-mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,143 Carpet fastener. stair, A. C. Kuster . . . . . . . . . . . . . . . .  507,517 Carrier. See Ifreight carrier. 'l'race carrier. Cash register, H. A. Bierley . . . . . . . . . . . . . . . . . . . . . . . . .  507,256 Cash register, C. �'. Hamilton . . . . . . . . . . . . . . . . . . . . . . .  ·507,129 Cash register and indicator, J. A. Barnes . . . . . . . . . . 507,097 Cash register and indicator, T. Carney . . . . . . . . . . . . .  507,351 8�:g r����1��rana�:rd
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:':':':':: �:m Ch.in, makinl', l. J" Atwood . . . . . . . . . . . . . . . . 507,346, 507.3�7 Chain making machine, F. Egg-e . . . . . . . . . . . . . . . . . . . .  507,263 Chair and sofa bed. L. Hirschfeld . . . . . . . . . . . . . . . . . .  507,270 Chuck, screw machine, A. C. Fitz . . . . . . . . . . . . . . . . . . .  507,315 Churn. Cameron & Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,414 Cigar bunching machine, L. '1'. Cornell . . . . . . . . . . . . . 507,487 Cigar buncbing macbine, Smith & Pease . . . . . . . . . . . 507,177 Clamp. See Paper clamp. 

Clamping machIne. W. HOl'rocks . . . . . . . . . . . . . . . . . . . .  507,131 Cleaner. See Flue cleaner. Grain cleaner. Har-row cleaner. Pipe trap cleaner. Trolley wire cleaner. 
Cleaning compound, BaZllle & Partridge . . . . . . . . . . .  507.�73 Closet. See Dry closet. Water closet. Cloth pressing machine, Kirk & Lee . . . . . . . . . . . . . . .  50'7,229 Clothes line, chain, H. E. Percival . . . . . . . . . . . . . . . . . .  507.161 Clutch, Gahle & Detrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,117 Cock or faucet. J. H. Savill . . . . . . . . . . . . . . . . . . . . . . . . . . 507,456 Collar, borse, R. Brownson . . . . . . . . . . . . . . . . . . . . . . . . • .  507,209 Commutator brush holder, J. J. Wood . . . . . . . . . . . . . 507,34� Concrete pipes in situ, manufacturing monolithic. E. L. Ransome . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50'7,521 Connector, C. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507.403 Cooker, steam, W. J. H. Gluck . . . . . . . . . . . . . . . . . . . . . .  507.359 Cooking utensil, A. W. Obermann . . . . . . . . . . . . . . . . . . 507.281 Cooking utensil, bean, N. Ames . . . . . . . . . . . . . . . . . . . .  507,]99 Core, green sand, C. F. Bingham . . . . . . . . . . . . . . . . . . . .  507.400 Corset, E. R. Caperton. . . .  . .  . .  . .  . . .  . .  . . . . . . . . . . . . . . . . 507,482 Cotton conveyer. seed, F. C. Gammons . . . . . . . . . . . . 507,358 Coupling. See Car coupling. 
Crane. H. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,303 Crate, carrying, Moss &IHilJyard . . . . . . . . . . . . . . . . . . . . 507,446 Creamer, centrifugal, A. Lentsch . . . . . . . . . . . . . . . . . . .  507.442 
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limp"ten: : : : : : : :  �:m Cultivator, W. F. Cocbran . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,309 Cultivator. combination. W. S. H. Wailes . . . . . . . . . 507.295 Curling iron. W. M. Cleeland. . . . . . . . . . . . . . . . . . . . . . .  507.108 Curtain fixture. G. W. MacKenzie . . . . . . . . . . . . . . . . . . 507,146 Curtain fixture. R. Malin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507.4<13 Curtain or blind support, J. Fraley . . . . . . . . . . . . . . . . .. 507,266 Curtain. window ventilating, W. Amos . . . . . . . . . . . .  507,520 Cut-out, L. W. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,150 Cutter. See Glass cutter. Meat cutter. Die. See TrimmilIg die. 

Dish drainer, E. C. Marsball . . . . . . . . . . . . . . . . . . . . . . . . . 507,233 Door, combined screen and storm, C. R. Moore . . . .  507,151 
Door operating apparatus, electriC, Hicks & Troy 501,269 Dougb mixing macbine. G. W. Greig . . . . . . . . . . . . . . . 507.360 
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Dry closet, S. L. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.202 Dust collector, W. H. Hankinsoll . . . . . . . . . . . . . . . . . . .  507.319 Edging for fabrics and forming same, J .IM. Mer-
row . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,235 

Edgmg or border, J. M. Merrow . . . . . . . . . . . . . . . . . . . . .  507,236 
ElectriC heater, C. L. Coombs . . . . . . . . . . . . . . . . . . . . . . . 507,�17 
Electric motor. reCiprocating, H. Pieper, Fils . . . . . 507,44-9 
Electric selecting device. S. S. Bogart . . . . . . 507.205. 507.206 
Electric Wires, distributing frame for, Ford & 

Lenfest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,�24 
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i
.��. ��� 507,144 

Electrical distribUtion, system of, Stanley, Jr., 
Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.391 

Electrode. F. M. Lyte . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50'7,374 
Elevator. See Ore elevator. Water elevator. 
Elevator guide sheave, N. P. Otis . . . . . . . . . . . . . . . . • . .  507,157 
Emery wheel and support, C. L. Hyde . . . . . . . . . . . . . .  507,223 
Engine. See Expansion engine. Gas engine. 
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e��r���· a��� engine. 

Engines, electrical ignitor for gas or bydrocar-
bon, P. A. N. Winand . . . . . . . . . . . . . . . . . . . . 507.515, 507,516 

Expansion engine. multiple, C. C. Worthington . . . 5O'i',l96 
Extension table, E. If. Saum . . . . . . . . . . . . . . . . . . . . . . . .  507,401 
Extractor. See Stump extractor. 
FJyeglasses, C. M. Haynes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5070434 
Fan, J. Arthnr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.253 Fan or blowing apparatus, P. Mortier . . . . . . . . . . . . .  507.445 Fence strands, implement for tightening wire, E. G. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,�M FenCing, making barbed, T. V. Allis . . . . . . . . . . . . . . . .  507.198 Fencing. making barbed, E. Jordan . . . . . . . . . . . . . . . . . 507,227 FenCing, making barbed, J. H. 'l'empliu, 

507,182 to 507,136 FenCing, making metalliC, T. V. Allis . . . . . . . . . . . . . .  507,197 
Fender. See Car safety fender. 
Fibers, manufacture of colored tops or slivers 

from combed animal, E. Maertens . . . . . . . . . . . . . .  507,232 
Fibers, softening vegetable, Jones & Warr, 

507.225, 507.501 Fifth wheel. M . •  T. Delaney . . . . . . . . . . . . . . . . . . . . . . . . . . 507,422 File holder, J. C. Keefe . . . . . . . . . . . . . . . .  . . . . . . . . . . .  507,228 Filtering and steriJizing apparatus, J. H. Eickers-
holf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,2&1 

Fire and stable alarm and horse releaser, electriC, A. R. Holmes . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 507.322 Firearm sight, E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . 507.2'18 
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Fuel blocks, manufacture of, G. Spiecker . . . . . . . . . . 507,246 Saw jointer. E. B. Pike . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  507,386 
Furnace. See Metallurgical fUfnace. Saw set. C. Morrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.152 
j1'urnace. A. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  507,095 Scale. sprjng, G. H. Chatillon . . . . • . • • . . . . . . . . . . . . . . • .  507,107 

!If£ 11 vedis elTI e n ts . New full Mounted Lightn ing  Screw Plate. 
Send for Catalogue. 

flange. See Pre8�mre gauge. Screen. See Window screen. 
(;ame apparatus. Z. E. Bates . . . . . . . . . . • . . . . . . . . . . . . .  50'1 .098 Screen holder. W. Wuestefeld . . . . . . . . . . . . . . . . . . . . . .  507.398 ORIHNA ltV RATES. Game apvaratus, J. Huebner . . . . . . . . . . . . • . . • • • • • . . . .  507,323 Screw machine, C. Grotz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,494 I n !!iii c I«' P a2' e .  {" Rc ll i n s e r ti o n .. ..  ?' .;') c e n t N  n l i u e  OaR engine. Hirsch & Sch illing . . . . . . . . . . . . . . . . . . . . . .  507,436 Seat. See  "Yindow l:'Ieat. 

fi:�: �:���:6t��t��: �: rio ���ng·. '. ':::::::::::::::: �;��� ��fl�?oasl�it�a���JY��i'f1oc�i�l�t��'iic'h: '  Tr�cy" &; 507,463 H a c l, P a!l e . f nc h i ll � er l i o n  .. .. .. ..  81 .00 a l i n e  

G . . h d d b " d  F N bl r:O'" ] 87 � For Iwme Clrll:i�(,S of Advertisements, Special, and a
Ssay�::(���I��. , . . � .  �.���� . �.� . . . ���. ��.I� .��.l • •  ' . . . :, 507.331 Se';igg �achini< j: Sch·aack:::::: : : :: : : :: : : :: : ::: : : :  507:243 Hwher m tn; are reqltu·ed. 

(;as. process of and apparatus for making and Sewing machine, fair-stitch , FJ. F. J\lower . . . . . . . . . .  507,3/7 rrhe above are charges per agate line-about eig-ht 
burning- fuel, G. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,500 Sewing machine guide. J. Douglas . . . . . . . . . . . . . . . . . 50j.112 words per line. frhis n'otice sbows the width of the line. 

Generator. See Steam generator. Sewing machine guiding device, J .  Douglas . . . . . . .. 507,489 and is set in agate type. "Engravings may head advel'-
Glass articles. manufacture of hollow, L. Appert . 507,400 Sewing machille, s lIoe, F. J. J'�reese . . . . . . . . . . . , . ,  . . WI,2m tisements at t.he same rate per agate line. by measure-
(:i lass beveling machine. plate. E. Hil] . . . . . . . . . . . , . .  507,127 Sewing machine shuttle and shuttle-actuating TfieIU, as the letter press. Advertisements must be 
Glass bottles, mould for making, '1'. 'V. Synnott . .  507,337 mechanism, D. \ViJliaIU80n . . . . . . . . . . . . . , . . . .  , . .  507,192 received at PulJlicat ion Office as early as frbursday 
Glass cutter and guide therefor, E. Walsh, Jr . . . . . 507,3g5 Sewing machine , welt guide, J .  G. Greene . . . . . . . . .  507.119 morniIlIl to appear in the following week's issue. 

Wiley & Russell Mfu;. Co.,  Greenfield. Mass .• U.S.A. 

Grain binder reel, H. Benroth . . . . . . . . . . . . . . . . . . . . . . .  507.2.55 Sewing on buttons, machine for, String & Mi ller . .  50/,507 

nra����ld'&�:���fi.i�.� . ��. �.�:��� . . ������'. �.��� 507 ,324 �g:�� t���
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Grain cleaner and grader, gravity and cut-off. D. Sheet metal can, E. Barrath . . . . . . . . . . . . . . .  507,305 to 507,a01 

J. Davidson . .  , . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507',488 Shoe, J. H. Mull igan . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . 50'1,154 
Grater, A. H. Scarles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,287 $hoe fastening. G. A. \Ve]d . , . . . . . . . . . , . . . . . . . . . .  .. 5U7,249 
Gun, repeating air, E. E. Bailey . . . . . . . . . . . . . . . . . . . . . 5a1,470 �ignal. See Hai lway signal. Railway time sig-
�::���k���n�·};�;���b : : : : : : : : : : : : : : : : : : : : : : : : : · : : :  gg�:JM Sig�:l�. e¥�:,�ciy

a�:�:t�� �!�C��;fr��ling, M. B. 
Han�er. See Lamp hanger. Leonard . . . . . . . . . . . . . . . . . . . .  , . . . .  , . . . . . . . . . . . . . . . . . .  507,518 
Hanger, W. 'l'rewhella . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,394 Skewer pul 1er, G. P. Pilling . . . . . . . . . . . . . . . . . . . . . . . . . . 507,450 
Harp support, mouth, J. Gose . . .  , . . . . . . . . . . . . . . . . . . .  507,318 Sled. coasting, A. R. Ayres . . . . . . . . . . . . . . . . . . . . . . . . . . 507,200 
Harrow cleaner, disk, W. A. Daley . . . . . . . . . . . . . . . . .. 501,312 8licer, potato, II. B. O'Connell . . . . . . . . . . . . . . . . . . . . . , 507,:383 
Hay loader. E. W. Dally . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5Oi,I()9 Smokeless powder, M. E. Leonard . . . . . . . . . . . . . . . . . .  507,279 
Hay press, }'. P. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,425 Spring. See Vehicle sprlllg. 
Hay press, A. G. Wilson . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 507,250 Stamp v�llding machine, W. H. Kaltenbeck . . . . . . .  507,368 
Header attachment, .T. Garrett . . . . . . . . . . . . . . . . . . . . . . 507,427 Stand . Hee \VaE'hstand. 
Heater. See Electric heater. Station indicator, J. Rodriguez . . . . . . . . . . . . . . . . . . . . . .  507,lfl8 
Heater and condenser. Paull & Brown . . . . . . . . . . . . . 507,385 Steam engine. J. S. Sherman. . . . . . . . . . . . . . . . . . . . .  507,173 
Heating' and welding apparatus, electric, C. L. Steam engine, C. \Vhite . . . . . . . . . . . . . . . . . . . . " . . . . . . . . 507,4fiR 

Coffin . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,419 Steam generator. E. E. Roberts . . . . . . . . . . . . . .  507,flO4 • .507.505 

Patent Foot Power Mach i  
C o m p l ete Outfits. 

Wooli or )'leta] workers without steam 
power ean sllccessful1y compete with 
the large shops, by using our New 
L A  B () " :->A \' 1 :\ ( ;  ,II a do i l l c l' Y ,  
latest and mo�t improved for practical 
Shop Use, also for Industrial Schools, 
Home rl'raining, etc. Catalogue free. 

S e n eca F a i l S  M fg. Co.  
695 Water Street. Seneca Falls N. Y. 

SCIENTIFIC EXPERI MENTS. - D E-
scription of some simple and easily performed scientific experiments. lfoucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star. the 
sum of the angles of a triangle, surface of the s}Jhere, 
with 6 illustrations. Contained in SCIENTIFIC AMERI
C A N  SUPPLEl\IENT, No. � ? ;) .  Price 10 cents. To be 
had at this office and from all newsdealers. 

.�� PRESS, $3 
Larger size. for circulars, $8. 
Small newspaper press. $44. 
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structions. Send stamp for L:-"'=""=:I=i.�E�I�,.:;,.."· E�Yu.;;& .. ·�()()�:a�2J��,�(I����is(i��i�y(;�'liI�� 
Hinge. adjustable , C. N. Partlow . . . . . . . . . . . . . . . . . . . .  507,24-2 Steam generator, R. G. Ruffies . . . . . . . . . . . . . . . . . . . . . .  507,W9 

I F YOU  HAVE ANY SMALL ART ICLES HInge butts, structural blank for, E. C. Smith . . . .  &07,33li Ateam trap, thermo!-l
t
atic, F�. E. Gold . . . . . . . . . . . . . . .  507,268 

Hinge, gate. Watkins & Rugg . . . . . . . , . . . . . . . . . . . . . .  507,lm Steering apparatus, hydraulic. C. H. Irwin . . . . . . . . . 507,135 . B I Hollow articles. method of and apparatus for Stone breaker or crusber, Gates &, Hewes . . . . . . . . . .  507, 118 m rass or ron that you wan t  manu factured 
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S TA N D A  I M p R � R L A N e: . Fl t.  S I Z E S  r W. A .W I L S O N  KEPi I N S T UC K .  RIVER S 1'  R O C H ESTER . N.Y.  
manufacturing, R. R. Singer . . . . . . . . . . . . . . . . . . . .  507.175 Stone sawing machine, G. E.  ��ossick . . . . . . . . . . . . . . . 507.357 . . . . T J B E Hook. See Draugbt hook. Storage battery. C. W. Kennedy . . . . . . . . . . . . . . . . . . . . 507.139 IMPROVED 

L AT HE  S MODERN m qu anti ties . wnte to HE ONES ROS: 
.
LEC -

�g��e 
cd:;!��e�,

aJ��cia�i .�.�:���: .��: .. : .' .- .- .' : : : .'  :: : .' .'  88+:ZJi �ig;�: 1k: j�T D!���bacil·::::. ·::::::::::::::::::::::.: : : �+:m TRIC Co. . 28-30-3 2 We st Co urt St . ,  Cln �tl, O. 
Horseshoe, C. C. Jerome . . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  507,272 Stove or range grate, C, H. Resor, . . . . . . . . . . . . . . . . . .  507,284 ENGINE DESIGNS Horseshoe. G. C. KlIne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507.276 Stovepipe attachment. G. C. Allen . . . . . . . . . . . . . . . . . 507.094 Also Foot Lathes. Tools and SupplIes, Cataloaue Free OATES OCK . O D E BR EAKER Horseshoe, nailless, R .  D '  Anvers . . . . . . . . . . . . . . . . . 507,420 Street sweeper, r:I.\ ,Y o  Downs . . . . . . . . . . . . . . . . . . . . . . . . 507,354 l'I UI n 
�m;'�\Tg :g�I�"e�'iJ

e
oR,·I::a�tfn�,\?: ·Berniirdi : : : ·. :  Z8i;�3g �W;:;� ��i::r�{or?·f��:;�en::: : : : : : : : : : : : : : : : : : : : : :  flb�:�l Sebastian Lathe Co .  1��;lJM�'�i,rt4:.:Ir.':t Capacity up t o  200 tons per hour. 

Hygienw purposes, application of electricity to (SurgICaL) Appliance for spinal complaints. P. -
pianos or other keyed instruments for, ,"V. B. Hhelden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  W7,172 P H O N O O R A P H S  

Has produced more ballast, road 
metal, and broken more ore than 
all other BreaJ{e s combined. W i lleringbaus . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . 507.29R Switch . �ee Automatic switch. Ra.ilwaylswitch. 

Ice cream freezer, ,V. S. Rolston . . . . . . . . . . . . . . . . . . . .  50i',329 Self-closing and self- locking switch. 
Indicator. See Station indicator. Switch clearing, salting, and operating device, C. 
Inuuction colI adjustable, E . .l1. Senseney . . . . . . . . .  507,458 H. Cropsey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,261 
Insole, G. Gambino . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  507,490 Switch frog. safety hinge, J. E. Dunlevy . , . . . . . . . . .  507,423 
Insulated wire, H. �. Brown . . . . . . . . . . . . . . . . . . . . . . .  507,257 Switch stand, W. W. Snow . . . . . . . . . . . . . . . . . . . . . . . . . .  507,245 
Insulator, trolley WIre, M. S. 'Villiams . . . . . . . . . . . . . 507,299 frable. See Extension table . 
Iron. See Curling iron. Sad iron. Tally board. crt1qnet, Mortensen & Larsen . . . . . . . . . 507.4404 
Ironing board, A. J. Harksen . . . . . . . . . . . . . . . . . . . . . . . . 507,221 'rally board for roquet, game, A. T. Dana . . . . . . . . . . 507,111 
Joint. See Rail joint. Tank. See Flushing tank. Hendering tank. 
Key, S. C. Bole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,408 rrhrashing machine band cutting and feeding at-
Kiln. See Brick kUn. Limestone burning kiln. tachment, L. & w. Quintus . . . . . . . . . . . . . . . . . .  , , .. 507.lfi3 
Label holrler. 11'. D. Thomson . . . . . . . . . . . . . . . . . . . . . . . .  507,393 Thrashing machine self-feeder, J. Juel . . . . . . . . . . . .  507,43H 

FOR SALE. 

ADDRESS 
�orth Ameriran Phonograph Co. 

30 Park Place, Nc\v Y orlt .  
Masonic Temple Bldg . •  

Chicago. 

Builders of High ti-rade Mining 
Machinery. bend for Catalogues. 

C A T E S  I R O N  W O R KS,  
c � o .  C l i n t o n  � l  • •  ( : h j c a�o 

136 C, I.Jiberty Street, New York, 
237 C, I' rankl in St .. Boston. Mass 
---------------------------------
DIAMONDS. MAN UF AC'l'URl<] OF.-

Labeling machine, H. H. Leister . . . . . . . . . . . . . . . . . . . .  507.&72 fl'ire, pneumatic, A. P. Morrow . . . . . . . . . . . . . . . . . . . . . .  507,325 

t�:;:g
b
ti���:.

a
����I2"·l·p�"lr1rer: : : : : : : : : : :  : : : '::. : �g�� 'l'

ir'i.���lI�.t.ilI!!.��vice.
for

.
p�e�.Dl�tiC: .II· II:�(��n:, .507.224 S C I ENTIFIC A MERlCAN DYN A MO. Lamps, hanger board for electric arc, J. J. Wood . 507,343 Tobacco pipe, fJ.\ C. Orndorff . . . . . . . . . . . . . . . . . . . . . . . . 507.241 Deseription of a plain shunt-wound dynamo of simple 

construction, capable of supplying' a current of from 6() 
to 75 110-volt incandescent laml)s. or of being used as a 
5 h. p motor. '£his machi ne was constructed especially 
for the benefit. of the readers of tbe ."lCinl ti/ic AnteT'ican, 
by 1\-11'. \V. S. Bishop, of New Haven, Conn. It is de
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their own I use, but who do not care to enter into the subject scien
tifically. With 24 illustrations. Contained in �CIF.NTI FIC : 

An interesting description of Mr. Henri Moissan's 
method of manufacturing diamonds artificially from 
carbon and sugar by mean s ot an improvf'o electriC fur
nace. With :3 i l l ustrations. Contained in SCI KNTIFIC 
A l\-II!:RIC A N  SUPPLEMENT, No. 904. Price )O cents. To 
be had at this office and from all newsdealers. 

Lateh and support. gate, L. D. Latimer . . . . . . . . . . . .  507,231 '£ongue support, vehicle, J .  J o hnson . . . . . . .  , . . . . . . . . 5G7,1:«> 
Latch, gate, Nell & Corcoran . . . . . . . . . . . . . . . . . . . . . . . .  5(J7,155 'l'ongues, etc., blank for veh icl e, It. R. Singer, . . . .  507,176 
Lathe, turning, ,Yo Von Pittler . . . . . . . . . . . . . . . . . . . . .. 507.2H3 Toy figure, C . •  T. Simonot . . . . . . . . , . . . . . . . . . . . . . . . . . .  507,174 
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trt:g��t:nl����j�8gi.�� •. �:. �����: : .' : : : : : : : : : : : : :  gg�:r�� ��:�� Cs��i�n�r::�l
dti�t. C�t��;n trap: · · · · · · · · , · · · · · 5U7.164 
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J. Bird , . . . . . .. . " . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . .. 507,204 rrrolley wire cleaner, C. H. fJ.'hompson . . . . . . . . . . . . . . 507.247 
Limestone burnIng kiln, J. Briggs . . . . . . . . . . . . . . . . . .  507.411 fJ.'ruck. hand, E. Cardarelli . . . . . . . . . . . . . . . . . . . .  507',106, 5iJ7,.t83 
Line bolder. :. R. Chamblin , . . . . . . . . , . . . . . . . . . . . . . . .  507,418 Truck, motor. J. A. BrUl . . . . . . . . . . . . . . . . . . . . . .  507,207, 507,208 
Liquid dispenSing apparatus, W. M. Fowler . . . . . . .  507,:116 '.rwine making machine, F. G. Becker . . . . . . . . . . . . . .  507.100 
:L-eek, Tracy & Noble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.188 1'ype matrix, 'Yo Kemp, Jr . . . . . . . . . . . . . . . . . . . .  , . . . . .  W7,'.315 
Locomotive. elec1 ric. J. T. Wilson . . . . . . . . . . . . . . . . . . 507.396 Type mould. F. H. Bultman . . . . . . . . . . . . . . . . . . . . . . . . .  1iV7.258 
Locomotive. engine, compound, F. W. Dean . . . . . . . _507,353 fJ.'ypewriter manifolding device, H. H. Unz . . . , . . . .  507,189 
Loom. R. RIgby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507.328 Umbrella support. N. D. Brooks . . . . . . . . . . . . . . . . . . . . . 507.{81 
Loom shedding mecbanism. T. C. Orndorff, . . . . . . .  507.240 Valve. air. A. T. Neilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,3S0 
Lubr�cator, G. W. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  f 07,4-09 Valve for air brakes, triple, H. L. Howe. 
���\':f:!1';;e� !e���1:ai'.�a;,:ck· & Comstock: : : :  �:�� Valve for lIuid pressure brakes. ��f;: ��.lf· 507.496 
Mail box. P. H. Be�nck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.474 I:l0we . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.134 
Map holder, H. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,1 . 8  VehICle brake, C. K. Brandenburg . . . . . . . . . . . . . . . . . .  507,480 
Match bunching- machine, C. B. Andrews . . . . . . . . . . 507,399 Vehicle, side hill. C. Koeni� . . . . . . . . . . . . . . . . . . . . . . . . .  W7,370 
Matrix board, Carr & French . . . . . . . . . . . . . . . . . . . . . . . .  Wl,485 VehiCle sprinjl, Hipple & Wolf . . . . . . . . . . . . . . . . . . . . . . . 501,129 
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Meat cutter. O. D. Woodruff . . . . . . . . . . . . . . . . . . . . . . . . .  507,195 Vessel or boat, roller, E. Bazin . . . . . . . . . . . . . . . . . . . . . . 507,(fJ9 
Mechanic�l apparatus! device for selecting and Wagon, F. E. HavenR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,123 

operatmg. R. MackIe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507. ll7 Wagon hody or rack. W. P. Dunlap . . . . . . . . . . . . . . . . 507.262 
Mechanical devices, apparatus for selecting and 'Vagon brake. J .  H. Ozley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,158 

t)perating, R. Mackie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 507,148 Wagon, dumping, G. W. Harrington . . . . . . . .  , . . . . . . .  507,122 Mechanical movement. C. Lloyd . . . . . . . . . . . . . . . . . . . .  507,142 Washer. See Bottle washer. Ore washer. 
Metall ic roller, F. G. & A. C. Sargent . . . . . . . . . . . . . . .  507,332 Washer cut.ting machine, A. Buchholz . . . 507 210 
Metallurgical furnace. G. F. Simonds . . . . . . . . . . . . . .  507,460 Washstand, Phinney & "' h itlley . . . . . . . . . . . . . . . . . . . .  507:448 M�tals, electrolyt.ic, production of, C. Hoepfner . .  507,130 Water closet, H. A. Jukes . , . " . , , ,  . . . . . . . . . . . . . . . . . . . 507,273 M!ll. See PUlVerIZIng mill. Water elevator, 8team vaeuum , �attelkan & ���?J. m��:'¥;:p�·r!;:�ru: · · · · · · · · · · · ·  . . . " . . . . . .  , . . . .  507,159 wa::n:l������ · ·s·t:eam· :vaccu,-Oi: ·ii: · R: \Vii;kei'-· 507,335 
MO�?j ���l.� .������: ��� �.���. ���. ���

i
.��. �.��.�: 5(Y/,226 Wa��n�ieva."t"or; · Hte·a:r:r; ·�itCI��n;,· \Vinkeimaiifi" it 

507,342 

Mortar, druggist's and chemist's, F. L. Brashear . . 507,410 Sattelkau . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.340 Motor. See E�ectric motor. Water motor. Water elevator, vacuum. P. Sattelkau . . . . . . . . . . . . .  W7,334 
Motor, B. L. PICkard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,327 "Tater elevators. reRerve tank for. H. R. Winke�-
��i\O�a�h��!',
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Net, fly. C. E. Rh inehart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.285 Water power. device for utilizing. fl'. A. Mac- ' 
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011, pro�ess of and apparatus for deodorizing and Welding apparatus, pipe, J. Simpson . . . . . . . . . . . . . . .  507:289 
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sa��� Ore leacbIng apparatus, W. D. Bohm . . . . . . . . . . . . . . . 507,350 paper wheel. 

Ore wasber and concentrator, C. F. Pike (r) . . . . . . .  11.377 W!1eel, C. W. Smart . . . . . . .  : . . . .  " . . . . . . . . . . . . . . . . . . .  507,290 Oven, W. Dalton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,110 \VIndow screen, J. A. HavIland . . . . . . . . , . . .  , . . . . . . . . 507,363 

A I\t f<�HI('AN �UPPLE:M EXT. No. �f; 5 .  Price 10 cents. To 
be had at this office and from all newsdealers. I 

De laney's Metal l ic  Gaskets 
and Flanges make everlasting 

joints. J) e l an e y ' s Ex
,)a Il Mi o n  P a (·ki n g- IS  for 
steam, water and ammonia 
are best and cheapest. 
H .  J .  H e l an .. y &- C o  • •  
'l'hi rd & FOl" ler l"'ts. 

lll i l wauke e ,  Wis. 
1\1A�IL��UR. MECHAN ICAL ENG INEER OR DRAUGHTS MAN ; 
Or qualify to take charge of or to superintend the manufacture of machinery, by de .. 
voting your idle hours to Home :->tudy by the method of THE CO Il R E �  POND. I<:NCE �CHOOI, OF MECHA1'i ICS. Scran t o n ,  Pa. To hegin. students need only 
know how to read and write. Moderate charges. Send for FREE Circular. 

BIT 
Bores �MOOTH. ROn ND. O V A L ,  and �QUARE HOLES. M orti _ i n ",  COl'" Boxes, 

. (· te. Invaluable to Carpenters, Cabinet and Pattern Makers. Hlgh
E"l!! .est Award. Send $8.00 for set (% to 11-8},  in neat case, or 5Oc. for 
BRI J)GEPORT (;{T N ]M'l.�T.ll?1h�� lFa��1.:

ree with Illust���g Jil�!;;adway. New Y ork .  

...... _� .. I..B
EL TINGC?�������!G

S
!�!e!������!���������YORS 'A. 

T h e  J E FF R E Y  M A N U FACT U R I N C  CO.,  COLU M B U S, O.  
W' Send jor H93" Catal,O(fUe Be." Branches: CHICAGO-NEW YORK. 

To :I: :J:1  'V' e:J:1 1; or s. 
'I-: .  K o n ! � s l o n· .  manufacturer of F i n e  lll u c h i llel'Y 

and Ltl o d e l s .  offers � p e c i u l  F;'Lci l i t i e s  to I n v e n t.
° l'�.  Guarantees to work out ideas in strictest secrecy, and anll UI'l'Pf'O l ' fment tllI1t Iw can S'H.{}{If'st tlOeS 'wi.tll t h e  
'/I'ork. 1'housands of men have crude though really val
uable ideas, which they lack mechanical training to deM 
\'elop. Novelties and patented articles manufactured by contract. 1 � l  �t� ll e (� a  � t . �  C l t� v e l "nd. O h i o .  

ST E V E N S  PAT E N T  
RELIABLE D IVI D E R. No.  60 
Forged from heavy stock. Operated with 

a right and left hand screw. Made With two 
tension screws, removing any back lash . 
1) inche •• price per pair . . . . . . . . . . . . $ 1 . 5 0  

Ideal and Leader Spring Calipers and  Divi-
���

s
Fil�:�a�h����rs'��1f:.

s. Depth Gauges, 
ar Inust.rated catalogue free to all. J. STEVENS A Rll1S & TO()L CO" 

P. O. Box 280. Chicopee Falls, Mass. 

ICE - H O U S E  A N D  COLD ROOM . -BY 

Paper clamp. W. C. Bowry . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.478 Window seat. adjustabl.�, W. Kruppenhacher 507 :171 Paper feeding machine. '1'. A. Briggs . . . . . . . . . . . . . . .  .507.308 Wire cutting machine. >v . H. Boggs . . . . . . . . . .  : : : : : 5(7)01 GAS ENG INES & VENTILATING FAN S  Pen. �tylograp)llc, D. W. Beaume! . .  . . . . . . . . . . . . . . . .  507.348 WIre stretcher. W. Q. Prewitt . . . . . . . . . . . . . . . . . . . . . 507,452 
�:t

c
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R. G. Hatfield. With directions for construction. Four 
engravings. Contained in S(,l ENT1 FIC AMERICAN SUP .. 
PLEM:F�NT, No. f) !t . Price 10 cents. To be bad at this 
office and from all newsdealers. 

S I NTZ GAS ENG I N E  CO . 
Pins o r  brooches, stock for hing-e jOints of, B .  A. 'Vool drying appara�us. J. E. Barney . . . . . . . . . . . . . . .  507:30.4 

. Ballou . .  , . . . . . . . . .  , '. ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507,254 Wool washing machIne. F. G. Sargent . . . . . . . . . . . . . .  W7,3.'13 

�:g� 'tr��e
c�����?<;"��f:: E. Helfensteller, Jr . . . . . 507.435 Wrench. S. C. Bole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 507.407 

Pipes. detachable jacket for steam. W. A. Macan 507.145 

�l;�[:r����a�o.
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Plow, W. M. r£aylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.509 
Plow attachment. G. L Bjorneby . . . . . . . . . . . . . . . . . . . .  507,475 
Pocketbooks. etc . •  frame for. A. W. Scheuber . . . . . 507.457 
Portable boat. C. W. King . . . . . . . . . . . . . . . . . . . . . . . . . .  507.439 
Powder. See Smokeless powder. 
Press. See Hay press. Printing.press. Printing 

plate bending press. 
Pressure brake, fluid, A. H. Moyes . . . . . . . . . . . . . . . . .. 507,447 
Pressure gauge. H. Rauser et at.  . . . . . . . . . . . . . . . . . . . .  507,387 
Printing plate bending press, A. Gray . . . . . . . . . . . . . . 507,431 
Printing press, C. A. Corbitt . . . .  , . . . . . . . . . . . . . . . . . . . . 507,486 
Printing press numbering attachment, W. B. 

Carr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507.416 
Propeller. L. D. B. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.459 

��gg�ll��: ����:: r.. li: :.ilffr�
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.�: : : : : : : : : : : : : : : : : : : :  }2+:g&� 

Protractor. B. H. Colby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507.216 
Puller. See Skewer puller. 
Pulleys. facing. C. T, J. Vautin . . . . . . . . . . . . . . . . . . . . .. 507,467 
Pulverizing mill. E. C. Griffin . ,  . . . . . . . . . . . . . . . . . . .. . . 507,432 
Pump controlling device, automatic. Burrows & 
Puz�I��W:i5h;irc1iiii .· : :  ::: : : . : : : : : : ::: : ::: : :::: :::::.: }2Hl� 
Puzzle card case, A. F. Smith . . . . . . . . . . . . . . . . . . . . . . . . 507,244 
il�fld{o������(f.iN1ie�: .':: .����.��:::::::::::::::::� �:g� 
Railway alarm. A, 'r. Roberts . . . . . . . . . . . . . . . . . . .  , . . .  507.286 
Railway, closed conduit electric, R. Weir . . . . . . . . . . 507,339 
Railway conduit. electric, G. F. Green . . . . . . . . . . . . .  507,493 
RaHway signal , electric, A. B. Herrick . . . . . . . . . . . . 504 .125 
Railway slot brake, conduit, \V. M. Hood . . . . . . . . . .  507,366 
H.ailway switch. automatiC safety, H. C. O. 

Gruhlke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 507,4% 

�:tl:�� �r:,t��E�s�T���.��·. : ·. : '. : '. '. '.', '. : .. .. .. : .. .. .. : '. : : : :  �:t�5 
Railway time and block signal, A. H. Thorp . . . . . . .  507.51U 
Rai1way time signal, A. C. Gordon . . . . . . . . . . . . . . . . . .  507,492 
Hailway train protector, L. E. C. J. Beerstecher . .  507,349 
Railway trains, electric alarm signal for, J. M. 
Rak��PS�'; Lawn �·tike: · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

507.170 

Register. See Cash register. 
Rein and tail holder, driving, B. Blake . . . . . . . . . . . .  507.476 
Rendering tank. E. Holthaus . . . . . . . . . . . . . . . . . . . . . . . . 50'1.222 
Renovator, C. Kar]son . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . 507,369 
Resis�ance coil ,  J. J. Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  507,345 
Rivetlllg machine. C. H. Norton . . . . . . . . . . . . . . . . . . . . 507.239 
Roller. See Metal lic roller. 
Rol ling mills, automatic feeding device for, J. 

Robertson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.166 
Rotary Rteam engine, J. Hm . . . . . . . . . . . . . . . . . . . . . . . .  507.128 
Rubhing machine. C. S. Yarnell . .  . . . . . . . . . . . . . . . . . .  507,251 
Rubbing or polishing machine. S.  "'. Moore . . . . . . . . 507,2RO 
Sad iro11, H. W. "ribbals . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  507.338 
Sandpaper wheel or roller. F. H. Stubbe . . . . • • • • .  " WI.50S 

DESIGNS. 
Brougham body. F. P. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . 22,855 
Lantern, G. C. Dressel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 22,854 
W����t��p��e�·.r��};08ter·.·:::.·:::.·:::::::. :::. : : :  ��:� 
Wall paper. C. Booze . . . . . . . . . . . . . . . . . . . . . . . . . .  22.838 to 22.352 

TRADE MARKS. 
Boots, shoes, and slIppers, R. E. Larcom . . . . . . . • • . .  23,728 
Bottles, nursing, W. M. Decker . . . . . . . . . . . . . . . . . . . . . . 23,734 
Cannetl sweet eOI'll, E. H. Lounsberry . . . . . . . . . . . . . .  23,736 
Cigarettes, American Tobacco Company . . . . . . . . . . . . 23.740 

���ker�6r
n
�i:6�d!��e;�1: Yo�'k 'iiisc�it ·C(;riipa·ny'.� ��;i�� 

Hair clippers, American Shearer Manufacturing 
Company. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.733 

Hair preparation, M. S. Kelso . . . . . . . . . . . . . . . . . . . . . . . .  23,747 
Ingots or other castings of brass, Manganese 
Ing�{sO�r

e ��ge�r���t��::�t��y 
bron�e',' Mang'anese 23,732 

BrOl:>ze and Brass Company . . . . . . . . . . . . . . . . . . . . . .  23,731 
Je

Wa�[i�i:f,°���.
f8���'r�e�I.�� •. �.������: .��.� . . 

s
.j23.��� 23, no 

Lard. ,I. M. Ceballos &, Company . . . . . . . . . . . . . . . . . . . . .  23.738 
Medicinal wbisky for lung diseases and debility, .T.  
Min��!t

r
�(!����\: Ch'ri'smaii::::::::::::::: :::: ::: � : : : �:��g 

Oil and its extract and II;ledicmal and sanitary 
compounds having t.bese constituents, eucalyp-
tus, 'l1asrnania EucaJyptus Oil Company . . . . . . . .  23,751 

Powders. liver, L. Alexander . . . . . . . . . . . . . . . . . . . . . . . . 23,750 
Remedies for rh�umatic, venereal, and nervous 

diseases, and otber disorders of the skin and 
Re.i:�odOydf: ;'�n�����

i
:: A: '6: 'IiiiIieii: :  : : : :  : : : : : : :  : : :  �N:� 

�:���g
eSm�ch)��:

u
�n� c�:wi'ng" �ach·iiie · 'attach: 23;739 

Wh�����.
I�:isli§��:,��� �.���,i.��.�.�'.':��21,7«; �m� Wh l Rky, J. Buchanan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.743 

A p ri u t e d  c o p y  of the specification and drawing of 
any patent in the foregoing liRt, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the nante and number 
of the patent desired. and remit to Munn & Co., 361 
Broadway, New York. . 

C a n a d i a n  I) n t e n t �  may now be obtained by the inM ventors for any of the inventions named in the foregoing list, provided they are simple, at a cost of $40 each . If complicated the cost. will be a I.ittle more. For full instructions address Munn &. CO., 361 Broadway. New York. Other foreign patents may also be obtained. 

VANDUZEN SJ�'fM PUMP 
T H E  BEST IN  T H E  WORLD.  

Pumps Any Kind of Liquid. 
in Order. never Clogs nor 
Every Pump Guaranteed. 

10 SIZES.-to 12000 Gal lons per Hour.  
Cost $7 to $75 e a c h .  Address 
THE VANDUZEN & TIFT CO" 

1 0 2  to l O S  E. Second St . .  Cincinnati. O.  

Perfect Newspaper Fi l e  
T�e Koch Patent FUe, for preserving Newspapers, l\lag
aZlues, and Pamphlets. has been recently improved and price reduced. Subscribers t8 the SCIENTIFIC AMERI
CAN and SCIENTH' I C  AMERICAN SUPPLEMENT can be supplied for the low price of $l.IiO by mail. or $1.25 at the 
R�8tE�r.rtf��� CP

a
Xe;t'ERIf�l'i�� "

b��r�ir��es � eci�:����
t
��� 

I every one who wlshes to preserve the paper. Address I\IUNN & eo. ,  Puhlishers SCIENTIFIC AMERICAN 

GRAND RAPIDS. MICH., 
u, S. A. 

Manufacturers of the S i n t z Stn
t i o n al'Y a n d  lU ari n e  Has and 
���r�jn 

10:���ia��s�n:SjW����1� 
Lighting. Runs with manufac
tured or natural gas - Boats and 
launches. Prices within the reach 
of all . m:r Sella for Cata l()Q ue. 

Mention this pa,per 

WATER - 'l'IGHT MASONRY D A M, 
Construction of.-By Walter McCulloh, Jr. Details of 
construction of the Sodam dam and methods adopted to 
I:"'<lke it perfectly water-tight. \Vith 4, i l lustrations. 
Con tained in SCIENTIFIC AMERICAN SUPPLEMENT. No. 9 1 4. Price 10 cents. '110 be bad at this office and from 
all newfoldealers . 

HARRISON CONVEYOR ! 
Ha!'Sfing Grain, Coal, Sand, C lay, Tan Bark, C inders, Ores, Seeds,&,c. 
c1i����i. 1  BORDEN. SELLECK & CO. , I MJ,:.:'}..�rsJ Chicago, IlL 

DRILL CHUCKS. ::!tlh:���e.r�tJJgu<;,
H
o�

C
ffo��:i�'/i!':l'1:\�I�lN·(Y �jffTl�� �ll�I���ri'd. d�fv�ri�

n
!rifl�� 

only perfect system ever deV i sed for 

If o r e i rr n  A g (·lI e i t" !ii. : Ph. Roux et Cie., 54 Boulevard du Temple, Paris, ]'rance. E. Sonnenthal, Jr., Nueu Prom
�nade No. 5. Berhn. Germany. Selig, Ronnenthal & Co .• 85 Queen Victoria Street, I�ondon, F.. C., England.  

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

CllUlO'D 7J\PON ,� � cELLLtLo fDU LA(QulRS 4 1  8 ARCLAY1$T. LJ;. N E W YORK� J' AN D VA R N I SH ES F O R  M ETA L AN D WOOD G U M L A C q U E R S  - B R I L L I A N T A N D D E A D B L A C K S - S H EL L A C S  Ik e . ' 
�--.:3....- .:: S O l E  L I C E N S E E S O F  "'T H E C E L L U L O I D C O M P A N Y  -:;:;--� �  
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A FE W NE W AND IMPORTANT 

TECHNICAL BOOKS. 
R E C ENT I.Y P U BLISHED. 

T h e  Mine Foreman ' "  Haudbook of Practical and Theoretical Information on the Opening, Ventilat-��p��!��r:�dgr{!fi��������sco�r��!Y�:,a��s����el� assist Students and others in Passing Examinations for :�n�l·���:y�h1:P:r"In�Jv��p:rts:pa��I���e�f"�?8g� Mines. A new, revised, and eniarg-ed edition, illustrated by 114 engravings. 8vo, 337 pages. Price • . . . . . . . . .  $ � . '7 ;j  
VOlo n l sbes, IJRCQ .u· rM. Pl'in t i l' g'  I n ks . R n d  Sea l inl.{  W n xe ", ;  Their Raw Materials and Their Manufacture. To which is added the Art of Varnishing and Lacqueri�nCIUding the Preparation of Putties and of 

�tm:'!o�. B''?''�nt''1ia\fo�n;1 �¥�e '¥'e�l:l'i,�tW�ini:ii Receipt Book." Illustrated by 39 engravings. 12mo, 338 pages. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $3 .00 
Edward.' 900 Exn mination Qn".t ions and 

A n s u· ers for Engineers and Firemen (Stationary and Marine) who desire to obtain a U. S. Government or State License. By Emory �]dwards, Marine and Mechantcal Engineer. A new. revised, and enlarged 
re����':: J� e��:�· P�� . .  ��.�� . . j� . ������b.��k$ ��1f:l 
c�t ·��

e
�\a�t.i!�

a
d· :!':Ug�'�i t';;��Rl'��g��t':,"m:�� Use or Proposed for �otive Power on Street Railways. By Herman Haupt, C.E., Chief of Bureau of Military Railroads during the late war ; late Chief Engineer Pennsylvania &aUroad ; Chief Engineer Tide Water Pipe Line. 12mo, 213 pages. Price . . . . . . . . . . . . . . . . .  $1 .7;'  

N E A B 1, Y  BEA D Y. 

ti!nC�I�*���'8 :1' IFr���te08e�'it!olt8��GJ��£:��: beln, with additions by William T. Braunt. Illustrated 
�ait���to�sgrelHlr�:��£s8VO� new, revised, and enlarged IT 'l.'he above or any oj our Rooks sent by mail, free oj postage, at t,he publication prices, to any addre��s in the world ar Illustrated circulars. showing full tables of contents of all of the above valuable books, will be sent free to anyone 
in any part oj the 'world 'lvlw 'lviU send his address. pr' Our New and Revised catalogue of Practical and Scientific Books, 88 pages, 8vo, as weU as our other catalogues and circulars, the 1vhole covering every branch oj SCirnce applied to the A 'tis. sent .free anufree of postage to any one in any part of t·he 1-vorld. woo will furnish his address. 

H E N R.Y CA R E Y  B A I R D  &. C O .  
INDUSTIl lAL PUBLISHERS. BOOKSELLERS & IMPORTERS 

8 1 11 Walnu t �t • •  l' bUadelphia,  Pn., V. � .  A. 

GARBUTT'S \� DRY PLATES 
, ��Q "CELLULOID" FILMS. 

Especially ad:fti::
w
��kio�o:g�';:;:'\��

n 
maChinery and 

T H E M E C H A N I C A L  T R A D E S .  
Descriptive Price List mailed free. For sale b y  all Dealers. Manufactured by J 0 H N CA R B U TT, ieystone Dry Plate and Film Works, WaJne Jnne. Philadelphia.  

NC>TICE. 
MINISTRY OF PUBLIC WORKS, 

The Egyptian Government puts upCt�R�d,�dl�on 
the construction and working of a tramway lIne of narrow gauge from Mansourah to Menzaleh und Mstarieh, \ with its branch lines, on the conditions of the act of concession and the specitlcation, copies of which will be ���::3�� t�e t.IiY�rSt'!�gfa��\iIi����:.::' c�r�����;t-Offers will be recel v e\l c:vtr .. Ia.i. ... :a.c-:... ... _ nn t o.  noon on 
th�e\"s��:bt';:':J:ri�Bhoul<!- Indicate. the width of the 
line and all other dispositIOns relatIve to the typef of 
permanent way and rolling stock, an" the term or 
which they require the concession. ThIS term may not 
e'fr'�:,\:�yli;ri::ad�vernment reserves to its.elf the right 
of selecting and accepting whichever ofter It pre�ers. or 
of rejecting any olfer, however advantageous It nlay 
appear to be. 

THE MANUFACTURE OF 

J t ituti f it  �nttri,al. 
w. L. DO UClAS 

$ 3 S H O E  G-e:o.���e:n. 
Best Calf Shoe In the World for the Price. 

w. L. Douglas ' name aud price is stamped on the bottom before they 
leave the factory to protect you against high prices. Dealers who make 
the price o n  ullstam pcd shoes to suit themselvcs,charge frolD $4 to $S for 
shoes o f  the sallle qual ity as W. L. Douglas 83.00 Shoe. If you wish ' 
to get the best shoes in qual ity for your money it will pay you to examine 
W. L. Douglas Shoes when next in need. Sent by mail, Postage Free, when shoe dealers cannot supply you. Send for catalogue with Cull iWitructions how to order hv m a i l .  

W. L. DOUGLAS, Box li li 1 ,  Brockton, Male. 

OVER 

"OTTO" 
GAS AND GASOLINE 

E N O I N ES.  
� to 100 h .  p. Can be used in cities or 

in country indepen .. dent of gas works or gas machines. 
No B o i l er, No D an ger, 

30,000 SOLD. 
OTTO GAS ENGINE 

No Engineer. 
WORKS. PHILADELPHIA. 

ACENTS CO l NI 
Money selling Beveridge'sAu
tomatic Cooker. Latest andl 1:��ttr best cooking utensil ever invent
ed. Sells at sight. One Agent t::i��f sold over 1 700 in one town. 
One sample Cooker froe to I'II:""=�"" 2'ood al,!ents. Adverti§ing matter 
furnished. For full particulars ad
dress W. E .  B EV E R I DG E  • Box 723. B A LTI M O R E ,  MCI.  

VEI,OCITY OF I C E  BOATS. A COL-lection of interesting letters to the editor of the SCIENTIFIC AMERICAN on the Question of the speed of ice boats, demor.strating how and why it is that these craft sail faster tha.n the wind which propels them. I l lustrated with 10 explanat.ory diagrams. Contained in !;CIENTIFIC AMERICAN SUPPLEME"T. No. �14. Price 10 cen ts. To be had at this office and from all newsdealers. 

CIGAR CUTTERS. 
STERLING S ILVER. 

U'::'��l ��e���f f�� a�a..t,';�e';!::i.�· A 
Well adapted for prize" or fa-

:t��·Si!��AM��eP 
t;���ii��Il

R
!'I!�� ..l e,.�. If your jeweler has not got it and will not order it, send to us and we will 1111 order through some reliable dealer. 

P rice, $ 1 . 50. 
Enos Richardson  & Co. 
23 Maiden Lane, N ew York. 

LIFE SA VING DEVI CES.- A COL-f lect ion of suggestions of deviceS! for comm llnic ating be tween the  shore and str:tnded vessels, otfered to the Lonrton Dail y Graphic by various correspondentA. Wit.h 100 i I l nstrat ions . Contained in SCIENTI FIC AMERICAN 
• ��;ZIJm'��u��8sl4�S�6���'7r,;jg"48��d ���: I Price 10 cen t s  each. or $ 1 .30 for the series. To be had at t h i s  officp H m i  from :1 1 1  npw�deRlers. 

� - � -- -- -_._------
" OLD RELIABLE INOUBATOR " 

Leads Them All. 
More Test imon ials 

for same number of 
'I! :t��i�:tc���d;..!�:� any 

;! § ar Send k. in stamps for �� t Illustrated. Cat.alogue. Full � � '" of valuable Information. ",�j;;: ADDRESS 

Rel iable I ncubator & Brooder Co. , Quincy,  I I I .  

our gnarante6 

; ... --" -.,.�,,- ��t:�e�� �� 'ri� ��ti�����7he a:a1ei�1�:� B�� 
will give you ODe Free. Write at once as we shall send out 
samples for .ixty days only. 

TH E NATIONAL M 'F'G 
&. I M PORTING C D  • •  

3 3 4  Dearborn Street" C H I CACO. I LL. 

Rubber Ro l l s  and Wheels . 
Power Wringing Machines, Drying and Ventilating Fans. All styles of Trucks made to order. Catalogues free. H EO Il [a ; J'. U J . A llK , Box TH Windsor Locl'lI. C o n n . 

M A S O N  & HAML IN  
SCREW STRINGER 

One o f  the �reatest improvements i n  t.he history of the Piano Forte. 
Keeps t h e  Pian o in T u n e . lllu"h MOl'S D u rnble.  

Q u n l i ty o f  Ton e l' u .·er. nr Fnl!y Illltstmted Catalo{IUe sent on app'icaNon. 
Mason & Hamlin Organ & Piano 00. 

152 TREMONT ST.. BOSTON. MASS. 
Before you Order nnd Subscribe t o  your 

FO R E I O N  P E R I O D ICALS 
G. E. STf��H.Tu".{l:"'8f�al:'r::':i���, �:i�:e to 

Importer of Books and PeriOdicals. Branches.-LEIPZIG, LONDON, PARIS. 

ALL E: '  CAST INGS CROM SPECIAL ' R N C,  
---- - - � f i N E  TINt�I�G JAr - PAll!""" Co � 

� '_ccce -E-ABL A"D FINE GRAY RON ALSO ST EEL  

TLlnMI\� DEVLIN 1lc CO l FlN"H NC. ANNING AND'\"1 
• pt.." LEHIGH AVE l( AMER\GAIi...SI PHI I..A .. _ - .!..... 

Astronomical Telescopes WANTED-:�����I�tiR¥r 'Xd�e�:.s:yreli:���: :3� WH ITE LEAD, NON - P O I SONOU S : 
care of Chas. Lubrecht. 19fJ Pearl Street, New York. Manufact.ure of.-By Perry F. Nursey. A valuuble 

of snperior defining power. 
P la o tograpllic IJ enses,  etc.  

Manufactured by I W. & n. MOGEV, 
Bayon n e . N ew J e rsev . pr Send for catalogue. 

__ . ___________ _ _ ____________ paper detailing several processes ot white lead manu_ facture that are unattended by danger to health and Hfe. '!'he whiLe lead evil , '!'he deleteriousness of the old Dutch or stack system, AmeUorRtive measures, Thnardis process. the Martine process, the Lewis .. Bartlett 
fh�c��:I:���O����r :r����!� a:�}��P��;�bee��6�����igf 

I t;Ai.;':;;'���T.���!i��E 
measures for superseding the ordinary stack proeep.s by one or the other of the systems describeG -by. t h e  author ... Contained ip. SCIENTIFIC AMERICAN SUPPLEMENT, No. 
904. Price 10 cents. To be had at th is office and from all newsdealers. 

� Circular free. PARSONS, I DE  & CO . , 302 Bradley Ave. ,  PEORIA, ILL. 

The "National" 

c o  
Messrs. Munn & Co. Solicitors of Pate.nts, have 

had nearly fifty years1 continuous experience and 
the most remarkable success. Many thousands 
of the best patents have been secured thro!,\I!' 
their Scientific American Patent Agency, �hlC il. 
for reliability promptness, careful wor , an 
moderate terms, en.ioys a world-w.ide re�utatlon. 

Any one who has made an InventIOn Il1�y 
quickly ascertain} free of charge, whethe�r IS 
probably patentaole. simply by wnting to �n 
& Co. All communications strictly c.untldenhal. 
A Handbook of Information concernmg patents 
and how to obtain them spnt free. 

Patents taken through . Munn � Co. receive 
special notice in the Scienftfi.c A'ntf'-r:�ca"!ihandttbu� are brought widely before tbe pubhc WI ou cosd to the inventor. This splendid paper issug weekly, elegantly iIIustrate�, h.as by far t e 
larp:est circulation of any sClentItlc work in At�e 
world. $3 a year. Specimen copies sent free. -
dress MUNN & CO., NEW YORK, 361 Broadway. 

VO L N EY W. M ASON & CO. 
FRICTION PULLEYS, CLUTCHES, anrt ELEVATORS 

PROVID ENCE, �. I. 

H OW TO M AKE I NVENTI O N S .  
SECOND Edition, BOARD Cover, 18O pages, lIII1 .00. · 

.. This very complete treatise on the Art of Invention . 
will be found most valuable to every one who has ever. 
had an idea in regard to a new article or process or to 
the improviIll/: or perfecting thos� already In use. This 
ought to include every AmerlcaIl, certainly every 
Yankee. The book is quite original in style, !'I'd t)1te 
various hints it contains are worth mR!lX tImes I 8 
cost. " -Ji'rom popular SC1R'1J.Ce News, June, l893, Boston. 

Cost postage prepaid� $1.00. EDWARD P. THOMP
SON, 11 to 9 Beekman "treet, New York. i THU M BoF�g��!!IP��N� NUTS 

ENGINE CA STINGS. Q Booklet on receipt of Iltamp. 
A. J. Weed & Son, 106 LIberty 8t., N. Y. I 

ii� &, S� FITTERS SUPPLIES 

Hue's  MUle Giant Injector. 
Screw Jacks, Portable For�es '" B lowers. 

J O H N  ,.. . URQUHART. 46 Cortlnndt St., N. Y. 

Watchmsn's lmprovod Time De t ecl or O"'�I..... �with 12 or 24 Keys. with 
Safety Lock attach-
ment. Patented 
1875-6-7. My inven
tions, and will sue 
all concerns selling 
or using the Safety 
Lock attachment. 
according to De
cision of Circuit 
Court of U. S. for 
S. D. of N. Y. Send for Circulars to 

RroOR(!WI'Y. New York. P. O. }lox 2875. 

LIGHTNING C O N D U C T O R S. - A  
valuable and exhaustive pR.per);dvin.Jit Reynold's tnst:ruc
tions for erectinll and testing l urhtmoJ! rod!'l .  Contamed 
in SCIENTIFIC A MERICAN SUFPI;EMENT, No. 906. 
Price 10 cents. To be had at this office and from all 
newsd�.�.a�le�r�s�. __________________________ _ 

Village Fire Alarm Systems 
Low cost, very efficient. 

ABATI!OI ELEC'I'RIC M I' G .  C O .  

1 4. 9  F ifth Avenue, Ch icago . 

ST E E L  TY P E  F O R  TYP EW R IT E R S 
Stencils. Steel Stamps, Rubber amI 

Metal Type Wheels. Dies, etc. 

liquors and Preserves. WOVEN WIRE AND SEGREGA?,IO�. 
-B Bryan Corcoran . ·  A paper of value to "!lll.ers! m ID 
whi�h the author systematizes some facts �bou .. itev�nllf � 

Ill o d e )  and t: x l' f" r i nH�.n r a"LI \\ 01'1, . 
Small Macbinery, NoveltIes, etc., man

nfactured by special contract. 
N ew Vork Stencii Wks. 100 Nassau st . .  N .Y 

By J .  DE B R EVANS. 

P R IC E  $3.00, POST P A I D .  
material s  used for sieve�r:uetheti;ew:;;,:;�:,; er.:i�ti�e &. TH E COPYIN G PAD.-HOW TO MAKE dead . surf�ce, l:a8s�t t �·th 18 figures. Contained a � and how to use ; with an engraving. Practical directions capuClty of mes es, SI lDll· 8 1  

PI EMF-NT No 916 ;.. ! how to prepare the gelatine pad, and also the anJlin� ink 
�ri:;IiON�!���. ��E��C�.i:I a[rh\� :,tftce ' and from ali il, '" by which the copies are made, how to apPlY fththe wlntttten 

letter to the pad, how to take olf copIes 0 e e er. nn�e:w�sd�e�a�l�e:rs�. ___________ _:__:_=_:_-_:___::::_,::;:_::===___:=:;;::_;:::;,::;:;:::;_;:;;;-;;:�;;:---;�� Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. - t $4 50 and 111' FamiI:L�ce Machine ,10 and up. Filters. 431' .  Price 10 cents. For sale at this office and by all 
SEL TZATEURS ,y�:l��e-�.ad60�'k��,;�"��eri .� �)EitMIGN ir, 1�6 West �;jth !OIr., N ew York . newsdealers in all parts of t�,,���' .� � _ _ __ _ 

The author Is an eminpnt French chemist who has 
devoted much time and stndy to the preparation of 
.Liquors and Preserves. The great value of the work 
consists in the formulas, which number over 300, and 
are so arranged that, if the manufacturer bas no dis
tilling plant of his own, be can still make man.y ?f the 
liquors from the essences. The manufacture of ] rench 
liqlLeurs, etc., from essences is very pr01it�ble and d�es 
not require large capital. The raw materials, the pl.mt 
of the distil ler, etc., are described according to the best 
modem practice. The book has 65 ilInstrations, 18 ta
bles. and a fnll index . 

ar Send for Table of Contents. 
l.\4U N' :N"  � <:lie> • pu bl1shen, I 

SCIENTIFIC AM"RICAN O"FICE, I 
361 Broadway, N ew York. I 
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�(lvedi.gemenf.9. 
O It D H i A R Y  R A TES. 

I I l � i dt'  Page, eac h  i nsert i o n ,  - 1 fl  ce n ts a line 

B a c h: Page, each i n sel'lion,  - - $ 1 . 00 a l i n e  

iT Fo r  S01Hf classes o f  A dL'ertisemeHt�. Special and 

Fl i I J I It' 1 rutfS l ire '/ '('()uireil. 
fj'he above are �harges per agate lill.e - about ei.ght 

worlls per line. This notice shows. the wldtlI of the hne, 
and is set in agate type. Engravmgs l?-ay head adver
tisements at the same rate per agate hne. by measure-
����fve7f !r e p��ri�1�tr��S80ffi�d��r��;tre�;s 1;��:!d�; 
morning to appear in the following' week's issue. 

COLD FORGED PRODUCT. 

Fluted Tire Bolt 
Patented Nov. 11, 1890 ; Oct. 20, 1891. 

Is still'er and stronger than a common bolt. The fluted 
Bhank prevents the bolt from turning 

in the rim and tire. 

C O L D { lU A C H I N E !';( ' R E'''S 
S'rI)VE R O I,' .. ,.. 
J, O C K  C A l'  ,.. (: RE\V S  

F O  R G E D  ,.. I D E  K N O B  S C R E W S  
T H R E A D E J)  W IRE'; 

AMERICAN SCREW COMPANY, 
P R OV I D E N C E ,  R.  I .  

BIR N ES' W AT E R  E M ER'1  
TOOL G R I N D E R  

Has no p u m p s, 
no v a l v e s. No 
piping required 
to supply it with 
w a t e r. Always 
r e a d y  for u s e. 
Simpiest in con
struction, m 0 s t 

' 0', efficient in oper-
.,', 

Send f o r  

C a t a lo gue and 

Prices. 

w. F.  &. J O H N  B A R N ES CO.  
1999 R u by Street. R ockford, I I I .  

J titu t i-f i c  �ttttrical. 
THE BRI DCEPORT WOOD FINISHINC CO. 

,1l A Jli U l" AC 'l' U REltS O F  Tn� Amui�an ��ll T�I��h�n� ��m�an� 
1 2 5  M I LK ST. ,  B O STO N ,  MASS 

V(HEELERSlPATENT�OODlfILLE'R . 
I3RE I N  I G' S  LITH O C EN S I LI CATE f>Al N T . 
ADAPT E D  TO A LL C LI M AT ES ES P E C I A L LY M A R I N E  EX POSU RES. 

--�-(lI:tAN V [ LLE M. llI{E[ �I G,- '  P R I N C I PAL O F F I C E ,  
G E N E RAL AG E N T  & S U PT. NRW MTLF?RD. CONN. 

Bran c h  O ffi c". and 'V" reh""."8.�CHICAGO. 206 EB· o
L�Tkeo�trhe

5
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' V r St NEW YORK. 2�0 Pearl �t. :; ., . c, I e , 

PAMPHLE I GIVING DIRECTIONS FOR FINISHING HARD WOOD FREE 1 0  ANY ADDRESS. 

This Company owns the Letters Patent 
No. 186, 787, granted to Alexander Graham 
Bell, January ao, 1877. the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms ' 

" The patent itself is for the mechan , 

ID D A I S  I E L EC T R O  MOTOR. SIMPLE. HOW TO ieal structure of an electric telephone to $6 .00 :::�f�r d��I?eJra�fg������,Ii��lc�ftt,�o� �;e';"�o"!�s�;����� he used to prod uce the electrical action 
TO amateurs to make a motor wmch m Ight be dl l yen ";.:�� : on which the first patent rests, 'l'he third 

��,;gCl�;Ul�Y �tl:�1���JA�1�J;)�'i�7�:� �� �p���t�r��. foot r] a.hll is for the use in such instrunlents $ 100 . 00  \�W� �i 'fi�����"h(����il:���� '1�\ ��;���e IX.'��..:'I)I�i!1� of a diaphragm, made of a plate of iron 

Ea.:;tman Kodak Company, 
��;::��;'���� f�'(�1 �� �e:'�ii\e�os.cel1ts. '1'0 tJe lJad at or Hteel, or other material capable of in

dnctive action; the tifth, of a permanent 
magnet eonstrueted as described, with a 
coil upon the end or ends nearest the 
plate ; the sixth, of a sounding box as de-

{ Send for t 
Catalogue. , Rochester, N. Y. 

WATER MOTOR $5 sedbed ; the Reventh, o f  a speaking or 
, • hearing' tube as deseribed for conveying 

.� etE N C  �- 

, , 
--I --� IR O N r E S · 

1 1 II1Il(lIIllll lblllll l �� ,  SN EAOS BI8B " I�d�t���z . 7 1 0 - 1 4 �ST L O U I SVILL KY; 

B O L C I A N O ' S  L I T T L E  C I A N T  

AS T R O N  0 M Y  the sounds; and the eighth, of a perma-
WILL RUN YOUlt d Th 

S EW I N G  MACH I N E  I nent magnet and plate combine . ' . e 
and other Light Machinery. Poole B ros . Celestial Plan isphere and claim is not for these several thmgs 111 

A w!ek'" work done l'n a dall. Celestial Handbook j u st p u b l i s h ed .  1 f themsel"as but for an electric tel-
1\,0 Pll�n:l!l,n� ��t[/t.'U'e(/ • .  , i For descriptive circular addreRs an< o . " ....,. ' . . ' 

_ . ,] f, O il ,m 'pI nf pnce. PO O L E  B RO S . ,  C H I CAGO, I LL. ! ephone m the constructIon of whIch these 
��fn,riig���� l�ii::e\ldi'fl��hl';;'e _ things or any of them are used." 

mas Gardens, Washing M��t�::'e;:'�1�e,r��:����l'c��rj'lt This Company also owns Lett:rs Pa· 
T H E  B O L C I A N O  W A T E R  M O T O R  C O .  tent No. 463, 569, granted to EmIle Bel" 

4 1 4 Water Street. _�I�lrn�re, M d .  l iner, November 1 7, 18Hl, for a Combined 

AGENTS WANTEII f6i\FINE TOOLS IN EVERY SHOP 
,. �AT:��T�J�R (;.H.BESLY & (;0: 

AND AGENCY. CHICAGO, I LL.U.S.A.-

THE l\fODERN MARIN E  BOILlm, -
By A. B. 'VHlits, U.S .N. Description of the prinCipal features of the boilers of the United States man�of-war New Yark, with a plea to inventive minds for the production of a type of boi ler which shall do away with the necessity of the present enormously large and heavy 
��;�Si���u¥f::�ftb�tli���e:IO��b�A�ut�e!fi�g W!�rf:�� conjOintly. Contained in SCIENTIFIC Al\IEltICAN SUp
PLE.\lEN'l', No. � , o .  Price 10 cents. '1'0 be had at this Office and from all newsdealers. 

" !MPHOVEl\fEXT THF. ORDl!1R OF THE AGE." 

Telegraph and Telephone; and controls 
Letters Patent No. 474, 231, grant.ed to 
Thomas A. Edison, }\fay 3, 1892, for a 

, Speaking Telegraph, which eover funda
mental inventions and embrace all forms 
of microphone transmitters and of car
bon telephones. 

T ::S::: :El 

'FJ P- ESTA R ] ,T S H E O  1 84 5 .  
� The M ost Popular Sc ient ific Paper in  the  World 
'" 

SCIENTLFi(�MERICANSUPPLE
�:;��.(' A�n�u���:�B��i�a�Ubebltadf ath:h�sc��c�Ii�� 

The Smith Premier Typewriter 
F.mbodies the most Progressive Mechanical PrinCiples. 

All tbe Essential Features Greatly Perfected. 
Perfect and Permanent Alignment. 

O n l y  $ 3 . 0 0  n Y enr.  I lIc l n d i u£t  l' o s t n f;l e .  

W e eh: l y-.)� N u m b erH n Y en l'o  
ThiH ,v i d  .. ly c i l·c I I J a H-d and splendidly illustrated 

paper is published weekly. Every number contains six
� teen pages of useful information and a large number of 
§:: original engravin.:: s of new inventions and discoveries, �.;:; representing F.ngineering Works, Steam 'l\!achinery, 
'" New Lnvpntions, Novel ties in Mechanics, ,Manufactures. 

10 cents. Also to be had of newsdealer8 in all parts of Easiest Running, and Nearly Silent. 
the country. All type cleaned in Ten Seconds without Soiling tbe Hands. 

------
M U I  Machinery The Smith Prem ier Typewriter Co., Syracuse, N. Y.,  U. S. A .  
Handle :Machinery for Turning Handles for Brooms, Axes, etc. Semi fnr c a r .  R. 

We have 20 branch offices in the principal cities througbout tbe United States. 

H .  W. J O H N S M ' F ' G  
A'SBo£'Sfo-S� 

C O . � 
Chemistry, l1.:1ectricity Telegraphy. Photography. Arcbi-

�12!,utfoIntl;��'1��J�-;'- p;;������;:r;:ee��tural History, 

I 'rf' I'III� of  !"oi l l b�C I· i p l i o l l .-One copy of the SCIEN
'l'l1!'l t' AMERH:AN wi]] be sp-nt for o n e  /lelll -52 numbers
postage prepaId, to any subscriber in tbe United States, 
Canada. or 1\-fexico. on 1'f'ceipt of I II I 'ee do l l n  ,.'" by tbe 

Wood Pulp Ma-chinery. 8end for 
( 'aL O. 

IlUg. Co. 
Improved Gauge Lathe. Lockport, N. Y. 

Calloupe's 
Ceneral Engineering 
Index 
is indispensable to every Progressive Engtneer. New 
volume. Postage paid, $3.00. 
F'RANCIS E. GALLOUPE. 30 Kilby Street, BOSTON. 

The M c C O N N E L L  

Gorm Proof FiItors 
R E M OVE M I CROBES 

-AND-
A l l  K i n d s  of ·Disease Germs. 

I� a Jililter and ( 'o(JZer eombined. 

The ice as it melts is filtered. 
No other gravity filter does this. 
The McConnell Filter CO. 

B UFFALO, N. Y. 

O I L  W E L L  SU P P LY CO. 
91 &; 9 2  ,V A'J'ER !S'J'REET, 

P I T T l'-O R (; R G .  P A . 
Manufacturers of everything needed for 

ARTESIAN WELLS 
for either Gas, Oil ,  Water, or Mineral Tests BOilers, Engines, Pipe, COl'dage, Drilling Tools, etc. 1 I I ltstl'ft ted 

catnlo!}ltf', JI't'tce /il;ts,  and rlil'J
cnltnt sheets on request.  

LlGHTNIN"C WELL-SINKING MACH INERY MARUflCTURERS. ,Hytdaulic, Jetting, Revolving, Artesian, DIamond Prospecting Tools, Engines, Boilers, Wind M�!it��{:::�' l�t�fsCJt:�t�?W:t��� , Ilationquality watet,;mailed,25c. 
Tbe A.meriean Well Works, A.urora, Ill. [ 11 " 13 S. C.nal 

St., Chieago, UL 
l Dallas, Texu. 

SIR RIC HARD O W EN.-A SKETCH 
o f  t h e  l i fe, and �abors of this ,J:ueat Engl ish naturaliST, ac" om pamed WIth hIS portrUlt. Contained in Sf'IEN
'rIFIC A M EIUCA S S [TPPLEM ENT, No. 909. Price 10 Cel l ts. 'ro be had at this office and from all newsdealers. 

ROOFING ,  LIQUI D PAINTS, ASBESTOS MANUFACTURES, 

NON=CONDUCTING AND I NSULATING MATERIALS, 

8, MAIDEN LANE, NEW YORK. 
Jersey City. Chicago. 

MESSRS. Mu",,,, & Co , Solicitors of Patents. have had nearly fifty years' continuous experience. Any one may quickly ascertain, free whether au invention probably is patentab�e b� writing to Munn & Co. �ommunlCatlOn� strictly confiden_ tIal .  A handbook of patents and how to ohtain them sent free. 

PATENTS 
taken through Mnnn & Co. receive special notice in the Scient'itic A nu ricafl. Thi� 8plendid weekiy paper, elegantl,y Illustrated, bas the largest circulatIOn of �ny scientific work. ts a year. SpeCImen copies free. Addre8s MUNN & CO" JIIew York, 361 Broadway. 

M otor of 1 9th Century 
Can. he used U'll1J plnce, to d0 l1n l1 W() I'I;.' and by ml/I 011 f'.  No Boiler ! No Fire ! No Steam ! No Ashes ! No Gauges 1 No Engi_ neer ! A perfectly safe �lotor for alJ pla�es and purposes. ( '(I�;t 0/ oJ!r'nl t w / l  aho l l r  o'He cel l t wn hO IlT to md, UuHeated horsf' '1}()W�===<�==-:S""-3 f l'. l1�or circulars. etc . .  address 

EmNo"" R,u':;'WTY, CHIIRTER GAS E N G I N E  CO. 8IMPLICITY, 8uEll'Y. P. o. flox 14"1, � t f" r l i l l �.  I I I .  

M.F.G. 
OPTI C I A N  
49NASSAUS! 
MEWYORK. 

Philadelphia. Boston . 

�r�i��/�;i��fgg�� �ilnel�=: ��fj���15:� 
dle to bring jaws to work, tJ simply one sliding movement. ' 
':J.1he screw and nut h� not used 1-10 as much as the old way, consequently will be that much less wear. 

-MANUFACTURED BY-Capitnl IlI ach i n e  T o o l  C o . ,  A uburn, N. Y. 
---�--------. - --------

I N VENTORS A N D  M A N U FACTU R E R S  Expe�imental Work, Casti1lgs, Fine and Intricate �ach�nery or PartH made in quantity. Secrecy and satIsfactIOn guaranteed. White metal work a speCialty THE H. H. �'RANKLIN MFG. CO., SYRA CUSE, JII .' Y. 

E LECTRIC * M OTORS Our eXhi��rkn aflf�ri�tl):lf�i�g 
]<\s, \V OI�V �mp]ete exhibit of the. ap�lication. gf ElectriCity to Power 

� ,- W n',:;·1tr .?or (J�l�lt\�!fd�l��['���'�:ld:�'�C � l o u J d  tal l to visit i t .  

�E�E��� ELECT�ZC C O �P��� 

publishers ; s ix months, $1.50 : three months. $1.00. 
(� I n  hH.-�pecial rates for several names, and to Post 

Masters. Write for particulars. 
The safest way to remit IS oy Postal Order, Draft. or 

Express Money Order. Money careful1y placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray. but is at the sender's risk. Address 
all letters and make all orders. drafts, etc., payable to 

ill V N N  &; CO •• :1 tH Jh·oad \V u J· .  1'\ " ", Y o  .. I, . 
'J' H E  

j'dtntifit �mtritatt j'ut)Pltuunt 
'rhis is a separate and distinct publication from 'l'H�� 

SC'IE�TIFIC AIHRHICAN. but is uniform therewith in size. 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. 'l'H Ii: 
�CTENTIFI C  A l\l liJRICAN SUPPJ,EIH EN '1' is published week
ly. and includes a very wide range of contents. It pre
sent., t,he most recent papers by eminent writers in al l 
the prinCipal departments of SCience and the Useful 
Arts, embracing BioJogy, Geology. Mineralogy . .Natura] 
History. Geography. Arch::eology. Astronomy Chemis
tl'Y. Electricity. Light, Heat. Mechanical �jngineering. 
Steam and Railway Engineering, J\1ining, Ship Bui lding. 
Marine Engineering, Photography. r.rechnology, �rl anu
facturing Industries. Sanft.:try Engineering, Agriculture, 
Horticulture. nomestic RCOIwmy. Biography, Medicine. 
etc. A vast amount of fresl] and valuable information 
obtainable in no other publication. 

The rnost tmportall t  Engineerin g TVorks, Mecbanisms, 
and Manufactures at home and abroad are illustrated 
and described in tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the United Slates, 
Canada, and Mexico, $5.00 a year ; or one copy of the 
SCIENTIFI C A M F.RICAN and ODe copy of the SUPPl,li;
MENT, bOLh maned for one year to one address for $7.00. 
Single copies. 10 cents. Address and remit by postal order. 
express money order. or cbeck. 

lll V N N  &; CO • •  3 6 1 11,'o a d w a y .  N e w  1'0 .. 1, . 

�uUdin!l Qidititlll. 
THE SCIENTIFIC A M ERICAN A R C H I T E C T S' AN I )  

RUJLVERS' EDI'l'ION is issued monthly. $2.50 a year. 
Bingle copies. 25 cents. Thirty-two large quarto pages, 
forming a large and splendid .lIae-azine of Architecture, 
richly adorned with I'ifl](l1H piares '; 1 1  COiOf!', and with 
other flne engravings : i llustrating the most interesting 
exampJe8 of modern architectural construction and 
al l ied subjects. 

A speCial feature is the presentation in each number 
I)f a variety of the latest and best plans for private resi
dences. city and country including those of very mod
erate cost as well as the more expensive. Drawings in 
p�l'spective and in color are �iven, together with Plans, 
Descriptions, Locations. Estimated Cost.. etc. 

The elegance and cheapness of ll1 is  magnificent work 
have won for it the La l':l(>",r (: i I'C l l l n t i o ll of any 
Architectural publication in the world. Sold by all newsdealers. $2.50 a year. Remit to 

IlI U N JIi  & CO •• l' ll b l i .h er�. 
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