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THE LEVITT-MULLER ELECTRIC LIGHTING SYSTEM employed in widely different kinds of work. The dynamo 
AND MULTIPLE CIRCUIT :DYNAMO. shown in the illustration furnishes four separate circuits, 

The deep and unprecedented interest in el(!ctricity which with electric currents for as many different uses. One cur
everywhere prevails, has stimulated our electrical inventors rent is used for the arc ligbt, another for incandescent 
to b'reat activity, and while it may be true that there are ligbts, another for the transmission of power, another 
many failures to reach beyond a certain already attained for electroplating. By simply duplicating some of the 
economy and excellence, yet, taken all in all, 'electrical parts of the machine, the number of different ci;cuits 
science is advancing steadily and surely, and occasionally supplied may be indefinitely extended, and the currents 
an inventor outstl'ips his competitors, and produces some- may be used interchangeably for the arc lights, incandes
thing better than that which previously existed. Mr. Hans cent lights, electric motors, electroplating, storage of elec
J. MUller, a prolific electrical in vent()r of this city, seems to tricity, ore separatin g, and in fact for any of the p urposes 
have been very successful in this respect, having devised a to which electricity is applied. The production of a num
new dynamo-electric machine which is claimed to be inde- bel' of separate and distinct currents in one machine is a 
pendent of existing patents. He has also invented new I novel feature claimed by Mr. MUller, and one that is of 
forms of arc and incandescent lamps, all of which work great utility. For example, by using one of these machmes 
very successfully, and in many respects appear to be marked a hotel may have arc lights in the halls, offices, and in 
improvements_ front, while its parlors and private rooms may be supplied 

The new dynamo, which is shown iu perspective in the with incandescent lights, and power may be furnished for 
foreground of our larger engraving, and in transverse sec- its various operations of the kitchen and laundry. Similarly 
tion in one of the smaller engravings, is capable of yielding 1 public and business buildings and private dwellings may be 
a number of separate 3000 distinct currel}ts which may be equipped, and steamers may be provided with arc lights for 

[$3.20 perAnnllm. [POS'�AGE PREPAID.] 

tbe decks and bead lights, while the state rooms and cabins 
may be provided with the softer and mellower incandescent 
light. 

This desirable result is secured by employing a series of 
a.J'mature coils or bobbins, A, in an armature wheel rotating 
between the poles of two powerful multi-polar field mag
nets, B, the several bobbins being divided iuto series, each 
series being connected with a series of commutator bars 
forming commutator cylinders, each being provided with a 
pair of collecting brusbes, w bich deli vel' the current to the 
circuit upon wbich it is used. 

To economize power the bobbins of the armature are 
arranged so that they are diagonal in relation to the poles of 
the field magnet. ThiR plan allows the bobbin s  of the arma· 
tures to be removed from the vicinity poles of the field mag
nets with less force than would be required were the bobbins 
exactly radial. 

The peculiar form of the armature wheel insures another 
important result-that is, the creation of a current of air 
throughout the machine which keeps all of the parts cool. 

[Oontinued on page 114.] 
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I cituttfie �tutritau. 
THE WAR IN EGYPT. 

The prospect of a speedy termination of the Egyptian 
difficulty does not improve. Indeed, it looks now as though 
England has on hand a serious war which is ·not likely to be 
brief, even if no general European complication arises 
from it. 

Meantime the industries of Egypt are grievously deranged; 
trade is at a stand-still, all manufacturing operations are 
suspended, and agriculture is largely interrupted. 

The geographical and the social characteristics of Egypt 
are peculiar, and of such a nature that war affects the coun
try far more disastrously than would be possible in any 
other land. 

[AUGUST Iq, 1882. 
brilliant streamers met above Arcturus, surrounding the 
ruddy star with a transitory corona; others threw their 
etbereal beams over the Great Dipper, tbe Polar Star, and 
Cassiopea, immersing them in a hazy 1igbt, through which 
the stars glimmered and twinkled in subdued brightness. 
The lesser stars ceased to shine amid tbe all-pervading glow, 
and a portion of the Milky Way, grandly defined in the 
earlier evening, was completely hidden from view. 

The scene changed with every glance to the heavens. 

The Europeans who have been driven out furnished most 
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The streamers dissolved, new ones took their places, waves 
of brightness undulated over the sky, celestial banners 
were unfnrled, and squares and triangles mingled in the 
celestial architect.ure, the varied forms making tlleir rapid 
course over the sky, now uniting in vast masses, now break
ing in pieces, now joining in bands, and now rolling out into 
vast draperies, with which to curtain the sky. About 10 
o'clock tbe show reached its culmination with a grand finale 
in the northeast, in which the most brilliant features of the 
display were concentrated in the closing scene. The light 
was like that with which in high localities the �nn some 
times irradiates a portion of the landscape while the rest is 
left in shadow. Thus the aurora lighted a hill-side in the 
distance, and thus tbis weird agent of the sun threw its 
beams througb the trees in a neighboring pine grove, dis
tinctly outlining their forms and gleaming like sunlight he
tween their trunks and branches. A charming feature of 
the sbow was the fall of three meteors from the bowl of the 
Dipper. The first and third were of the ordinary kind, but 
the second was as large as a star of the first magnitude, and, 
as it exploded, left behind a train of crimson light, thus 
furnishing, for a few seconds, the one element that was 
wanting to tbe perfection of the exhibition. For, uulike the 
grand display of the 16th of April, in whicb all the hues of 
the rainbow were represented, the aurora was almost color
less, being white, slighty tinged witll blue and green. 
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filled most of the positifms requiring scientific knowledge 
or mechanical skill, and controlled the majority of the means 
for making productive and profitable the labor of the native 
masses. In their absence a speedy revi val of prosperity is 
impossible, even if the war should end at once. 

Within the past twenty years the agricultuj'al product� of 
Egypt have been nearly trebled by means of the capital and 
machinery introduced from Europe. The irrigation and 
consequent cultivation of vast areas of sugar and cotton 
and corn land have been made possible by the iutroduction 
of steam pumps aUlI other modern irrigation machinery. 
Were the natives able to operate such machinery they can 
not now do so for lack of coal, and so to a serious extent 
they cannot produce the crops on which their prosperity de
pends. 

The cotton-ginning factories and steam-presses, by means 
of which the cotton crop of Egypt has been made fit for 
profitable exportation, were introduced by Europeans and 
largely operated by them. The same is true of the sugar 
mills and the railways and other means of rapid and eco
nomical transportation. The natives themselves are incapa
ble of operating tbe railways or of conducting an export 
trade, were such trade possible in Egypt in time of war. 
As a consequence tbe gathered crops are lying in �be interior 
unsold; cultivation is largely suspended, and tbousands of 
native work people are threatened with starvation. 

The commercial and industrial arrangements incident to 
the war are not confined to Egypt. Even if no harm befalls 
the Suez Canal, and tbere is no suspension of traffic through 
it, England cannot but suffer severely, though indirectly, in 
her commercial and manufacturing interests. 

Fnlly two-tllirds of the cotton crop of Egypt, averaging 
280,000,000 pounds, has hitherto gone to England. In the 
Bolton district alone five million spindles are employed on 
Egyptian cotton; and in the whole of England some twenty
five thousand workpeople are employed upon this staple. 
Tbe stoppage of the supply cannot but affect them disas
trously. 

The large dependence of English industry upon Egyp
tian products is further illustrated in the case of cotton-seed, 
about nine million dollars worth of which is imported an
nually. Last year Hall alone took 120,000 tons, and in its 
crushing twenty-five hundred men and boys were employed. 
Still more serious will be tbe effect of the stoppage of the 
supply of Egyptian cotton· seed upon English agriculturists, 
who depend very largely upon cotton-seed oil-cake for feed

At 10 o'clock the moon made her appearance upon tbe 
scene, and, though in waning glory, her ligbt was sufficient 
to break up the brilliance of the show. Wben, at the latest 
observation, she was nearly half way to tbe zenith, the north
western sky had resumed its normal condition, though auro
ral banners were still faintly floating in the northeast. 

The cause of these auroral outbursts is a question of uni" 
versal interest .. The sun is now passing through the maxi
mum period of sun spots, and a condition of great distnrbance 
agitates his fiery mass. It is generally believed that sun spots 
and aurora bear to eacb otber the relation of cause and effect. 
No human being has ever yet found out wby a storm in the 
sun is followed by a display of auroral light in our atmo
sphere. Nothing in modern astronomy is more desired than 
a solution of the mysterious relation existing between the 
sun and his family of worlds. For, doubtless, when our 
skies are illumined with auroral Iigbt, every planet in the 
sy�tem responds to the same all·pervading power. No one 
knows how many centuries of observation must pass before 
the key is found to solve the mystery. But, in some unex
pected hour, light will break forth from the darkness, and 
the secret of the sun's physical structure will be compre
hended. 

... eo. 

FREIGHT CAR COUPLERS. 

ing their cattle. The English soap-boilers use about fifty A correspondent, who bas given much serious thought to 
thousand tons of Egyptian cotton-seed oil a year, and must the question of preventing the slaugbter of railway men 
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Proposed Changb In the Government Aeademies. 

In their scope and spirit the government academies at 
West P"int and Annapolis have given occasion for two seri
ous objections. Thcy are expensive schools, and each has a 
capacity far in excess of the present needs of the service it 
is intended to recruit. The n ational desire is that the army 
alld navy shall be of the smallest dimensions. Both are 
already over-officered; yet these government train ing schools 
are annually graduating large numbers of cad"ts for w hose 
services there is no demand. The appointment of cadet en
gineers at the Naval Academy has already been suspended 
under the provisions of the n aval appropriation bill, approved 
August 5, and there has been serious talk of shutting up the 
academya.ltogether. On the other hand, both the Naval 
Academy and the Military Academy hlve beeu charged with 
a tendency to traiu up classes of young men to regard them
selves as superior to the common run of civilian studeuts. 
They are officers of the United States Army or Navy, and 
not to be rated with ordhary work-a· day people who have 
no ambit ion above civil life. If this prejudice had the effect 
of giving the youn,g cadets nobler aims and broader views 
of their duties and responsibilities, it would be less unpopu
lar; but it does not show itself that way. Hence the dispo
sition of many people to question the utility of supporting 
the school any longer. 

A better view of the situation has heen taken by Lieuten
ant T. H. Stevens .  Instead of closing the schools he would 
have their capacity more completely utilized; and the plan 
he suggests in the Urdted Service Magazine seems to be equally 
w('l1 calculated to correct the tendency to professional nar
rowness ill the lilpirit of the schools. His plan contemplates 
the admission to the Naval Academy of a large number of 
boys who should be at private expense for maintenance, as 
in private institutions of h�arning. The number of students 
should be such as tIl furnish graduating classes of at least a 
huudred. From this numher he would have a few selected 
each year for naval officers from among those most fitted for 
and most desirous of entering the service. A similar plan 
wonld answer as well for the Military Academy. In this 
way, with very little, if  any, extra expen,e the government 
would help to educate grt'at numbers of young men, who 
would be valuable as ci tizens, and who would be in time of 
war c'pe�ially well fitted tn do good service as volunteer 
officers. Such an enlargement of the scope of tbe govern
ment schools would do much also to increase their popular
ity; and by furnishing a larger body of students to select 
from wou]d enable the government  to recl"Uit the milItary 
and naval service with a superior class of young officers. 

To our mind the advantages of the suggested change 
would not end here. The reflex effect upun the personnel 
of the army and navy, in preventing the development of that 
profess;nnal narrowness and conceit so apt to show itself 
amrmg young men set apart eady in life for a special pro
fession canying authority, and trained exclusively for official 
position with and by others Jlaving the same limitation of 
life purpose, would he largely prevented in officers educated 
primarily.-as civilians. With ties of student friendship 
reaching out into every department of civil life whither his 
school fellows hav-e gone it would be impossible for the 
young officer to become the victim of professional bigotry 
and exclusiveness. And if the nation should again have occa
sion to put into the field its citizen soldiery, officered by men 
drawn from civil l ife, there would be little risk of seeing re
peatcd the di�graceful a:->d costly exhibitions of professional 
jealousy wh ich �o many" regular" officers showed in our 
late war toward those who had not been trained at West 
Point. 

•• eo .. 
Hygiene Cor Ho:rses. 

Dr. O. E. Page gives the Medical and Surgical Journal 
some sugge�tions on keeping horses in health which are not 
only in agreement with the best teaching but sustained by 
his own and others' experience: 

"The custom of working or exercising horses directly 
aftel· eati ng; or feeding after luird work, and before they 
are thoroughly rested; baiting at noon, when both these 
violatiolls of a natural law are comm itted: these are the 
predisposing causes of pinkeye, and of most diseases that 
affect our horses. Keep the horse quiet, dry, warm, lind in 
a pure a.tmo:ph're, the nearer outdoor air the bt:tter, and 
stop his feed entirely at the first symptom of disrase, and he 
will speedily recover. It has been demonst.rated in tens of 
thousands of cases in family life that two meals are 1I0t only 
ample for the hardest - and most exhansting labors, physical 
or men tal, but altogether best. The same thing has been 
fnlly proved in hundreds of instances with horses, and haa 
never in a sin/l;le in�tance failed, after a fair trial, to work 
the be�t results. An hour'd rest at noon is vastly more 
re�toring to a tired ani mal, whether horse or man, than a 
meal of any sort, although the latter may prove more 
stimulating. 

"The morning meal given, if possible, early enough for 
partial stomach digestion before the muscular and nervous 
syf'tems are called into active play; t.he night meal offered IOllg 
enough after work to insure a rested conditiou of the body; 
a diet liberal enou!!h, but never excessive; this is the law and 
gospel of hygieni c diet for either man or beast. I have 
never tried to fatten my horses, for 1 long ago learned that 
fat is disease; hut I have nlways found that if a horse does 
solid work en ough be will be fairly plump if he has two 
sufficient meals. Muscle is the product of work and food; 
fd may be laid on by food alone, ' We see, however, plenty 
of horses that are generously--too generously-fed, that 

�till remain thin, and show every indication of being 
under-nourished; dyspepsia is a disease not confined exclu
sively to creatures who own or drive horses. But for per
fect health and immuuity from disease, restriction of exercise 
must bernet by restliction in diet. Horses require more 
food in cold than in warm weather; if performing the same 
labor. In case of a warm spell in winter I reduce their 
feed, more or less, according to circumstances, as surely as 
I do the amount of fuel consumed. I also adopt the same 
principle in my own diet. The result is, that neither my 
animals nor myself are ever for one moment sick." 

...... 
• 

The Overflow Bug. 

The following experience of Mrs. A. E. Bush, of San 
Jose, California, is given in Nature. The insect popularly 
denominated" overflow bug" in California is' the Platynus 
maeulieollis, Dej. 

"We lived in Fresno county two years, in the north
eastern part, and in the foot-hills of the Sierra Nevada. It 
is hot and dry there; no trees and, many rocks where we 
were; thermometer ranging f!"Om 98° to  1080 for about three 
months. In June and July, when hottest and driest, the 
'overflow bugs ' filled the air hetween sunset and dark; you 
could not with safety upon your mouth. They would light 
all over your clothes; they filled the houses, they swarmed 
on the table, in the milk, sugar, flour, bread, and every
where there was a crevice to get t·hrough. Take a garment 
from the wall, and you 'Jould shake out a cupful. It was a 
veritable plague. In a shed where the boards had sllfunk, 
and the cracks been battened, the spaces between the 
shrunkcn boards were packed full. They were flyiug for 
about two weeks, and then they disappeared mostly, or 
they did not fly much, but were hidden under papers, 
clothing, and every available place. In November, before 
the rains, they spread around but not to fly; make It light 
in the night, and you would see the floor nearly covered; 
lift up a rug and the floor under would be black, and they 
would go scuttling away for some other biding. I had 
occasion to take up a floor board after they had apparently 
disappeared, stragglers excepted. The house was upon 
underpinning two feet or more from the ground. When 
the board was raised, there were the overflow bugs p iled up 
against a piece of underpinn ing, making such It pile as a 
half hushel of grain would make. They were all through 
the foot· hills the same. and much the same in Los Angeles 
about Norfolk, but they did not fly much in the latter place. 
In Los Angeles tlfey seemed to be worse before the' Santa 
Annas,' a hot wind from the desert 1ilUng the air with 
sand; and though the chicken s  were ever so hungry for 
insects, they would not eat the overflow bugs You send 
for a sark of meal, and when you open it you see a handful 
of overflow bugs; in the night you put up your hand to 
brush one from your face, and then you get up for soap 
and water to cleanse your hand. In the morning, if you 
put on garments without shaking, you get them quickly off 
and shake tbem." 

.. I.' .. 
Ancient Works In Florida. 

The Travers Herald describes the finding of an ancient 
work in the digging a canal between Lakes Eustis and Dora, 
to open up the more southern lakes of the great lakll region 
of Florida. 

The first excavations revealed the existence of a clearly de
fined wall lying iu a line tending toward the southwest, from 
where it was first struck. The wall was composed of a dark 
brown sandstune, very much crumbled in places, but more 
distinct, more clearly defined, and the stone more solid as 
the digging increased in depth. The wall was evidently the 
eastern side of an ancient home or fortification, as the slope 
of the outer wall was to the west. About eight feet. from the 
slope of the "astern wall a mound of sand was lltruck, em
bedded in the muck formation above and around it. This 
sand mound was dug into only a few inches, as the depth of 
the water demanded but a slight increased depth of the 
channel at that point; but enough was discovered to warrant 
the belief that here on the northwestern shore of Lake Dora 
is subnwrged a city or town or fortification older by cen
turies than anyt hing yet discovered in this portioll of Florida. 
Small, curiously shaped blocks of sandstone, some of them 
showing traces of fire, pieces of pottery, and utensils made 
of a mottled flint were thrown out hy the men while work
ing waist deep in water. One spear head of lIlottled flint, 
five and a half iuches long by one and a quarter inches wide, 
nicely finished, was taken from the top of the sand mound 
andaboilt four feet below the water level of  the lake. 

• f • � • 

113 
The Abatement of Smoke. 

The Smoke Abatement Exhibition in London,just closed, 
was visited by 116,000 persons. The variety of apparatus 
exhibited was so great that about a thousand applicati<>ns of 
the tests were necessary. The testR were conducted loy 
Professors:Roberts and Franklin. The chairman of the exhi
bition committee said wheu the prizes and awards were dis
tributed that the exhihition had shown that smokeless kitchens 
were possible and could be fitted to any house. The consump
tion of gaseous fuel afforded the most promising solution of 
the problem how to relieve cities from the nuisance of smoke. 
The committee had deCided, if they could find sufficient 
support from the public, to form an institute, among whose 
objects would be to promote the better utiliZation of coal 
and coal products-to determine pract�cally and scientifi
cally the means actually available for heating houses as at 
present constructed without producing smoke, hy enabling 
the committee to examine the subject generally and report 
for public information. 

The special Dr. Siemens prize of 100 guineas for the best 
utilization- of coal was divided and awarded to the D<lwson 
Economic Gas Company and the Falkirk Iron ()ompany; 
the ladies' prize of 50 guineas for the best smoke-preventing 
coal-burning kitchener was divided between J. F. Constan
tine and the Eagle Range Company. A resolution to form a 
smoke abatement institute was adopted. 

.. , .. 
The Largel!lt Leather Belts. 

The largest belt ever made froin a single width of hide is 
said to have just been made by the Jewt'll company of Hart
ford for a New York flouring mill. It is forty-eight inches 
wide, n i nety-six feet long and weighs olle thousand pounds. 
-[Buffalo Express. 

The Hartford Evening Post says that the Jewells are now 
making two still larger belts than the above for one of the 
largest rubber factories in the country. One is 48 
inches wide and 120 feet long, the other is 44 inches wide 
and 150 feet long, both double thickness. These are the 
largest belts that can be made from a single hide, as no hide 
can be solid and thick more than four feet in width. It is 
but a few years since belts of these proportions could be 
made, or pulleys on which to run them, and in no country 
but this is it done now. 

The establishment of Messrs. Jewell is one of tbe most 
extensive and best organized in the world. In the produc
tion of good belting many processes are employed requiring 
great skill and experience. Those who wish to acquaint 
thems�lves with the details of this peculiar industry should 
examine the series of engravings and descriptions of the 
Jewell establishment pubiished in the SCIENTIFIC AMERI
CAN of February 14, 1880. 

.. , ... 
Baking Po",ders. 

The flourishing condition of the baking powder trade is 
evident from a gla,nce at the advertising columns of domes
tic and religious papers. The cause is probably due to the 
fact that better results are obtainable with them than with 
their constituents used separately, and why? The best bak
ing powders are made of cream of ' tartar and soda, mixed in 
equivalent quantities, some inert substance being added to 
keep them dry. 

The cook or housewife used to buy the ingredients sepa
rately and mix them when she used thpm, and usually the 
results were satisfactory. As she trusted to measuring them 
in teaspoons of var ious sizes instead of weighing them, of 
course she sometimes got an excess of one or tbe other, nnd 
the bread was either "sour" or brown with soda. But 
another and worse difficulty arose, for the adulteration fiend 
invaded the cream of tartar can, and lhis articll' became of 
snch uncertai n  strength that only a prophet could tell how 
little soda it would neutralize. This went from bad to worse, 
until some samples were found that contained no cream of" 
tartar at all. This was the goldt'n opportunity for the" bak
ing powder" men, and they improved it well. While some 
tried to make a cheap article, otLers preferred to make a 
good one, and amid charges and counter charges of alum, 
acid, etc. , tbey have gone on rolling up wealth for !hem
selves, if not for their cllstomers. For t.hose who prefer 
making their own baking powder we offer the following re
ceipt: Pure cream of tartar, 2 pounds; bicarbonate ()f �()(la, 
1 pound; corn starch, 1 ounce. All the ill!rredients must be 
perfeetly dry before mixillg. and very thoroughly mixed. 
One teaspoonful is required for olle pound of flour. If the 
materials are not pure, of course the result will IlOt be satis
factory . 

Hearing the Aurora by Telephone. � I., • 
An observer of the recent aurora at Mont Clair, N. J. 

Ragnesla for Wheat. 
August 4, writes that on connecting the two poles of his . . . 
telephon", one with the water pipe leading to cistern near Th.e au�hor. 

ranks magnesia along WIth 
.nItrogen: phos-

his dwelling, and one with the gas pipe leading all  over phoflC aCId, IIm�, an� p.
otash. �he proportIOn of n�trogen 

town, he heard the ('lectrical crackle going Oll, sub- and of phosphOrIC aC.ld mcr�ases In wheat from the time of 

stllntially· the same as is heard w�en the same connection is I blossoming to maturIty.
, 

LIme, o.n the contrary, 
.
de�rease�, 

made during thunder storms. He however reports that the and ?oes not seem. to play a  very :mpottant part In t�e pr?

auroral crackle was more dclicate in its sound than the ductIon of the gram, but along With potash serves chwfly In 

thunderstorm crackle and that bpside the crackle there were the development of the straw. lY..agriesia is more important 
at intervals of perha;s half a second each, separate short than lime in th� formation of grain. The �ean require

taps on the telephone diaphragm that gave a slight ringing ments of wh�at III order to 
.
produce 40 h�ctoh�erR per 

.hec-
sound. tare are: NItrogen, 92 6 kllo�; phosphorIC aCId, 37; lim", 

� • e, • 25·2; magne�ia, 12·2; and pota�h, 116 2 The" laying" of 
A CLOCK was exhibited some time ago at Paris which fired wheat and other corn is not due to a deficiency of silica in 

a shot pvery hour. Somt:body says that its great practical tbe stalks, hut t'l a diseased condition, consequent on exces· 
utility was" to kill time." ' sive moisture' and deficient sunlight.-H. Joulie. 
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THE LEVITT-MULLER ELECTRIC LIGHTING S'YSTEM 

AND MULTIPLE CIRCUIT DYNAMO. 

(Oontinued from first page.)  

The arrangement of the field magnets, armature bobbins, 
a n d  connection s  is such that  no bad effects are experi'ellced 
from induction, the current in one circuit having absolutely 
no appreciable effect on that of another circuit.  

Th is machine in ordinary working makes about seven or 
eight hundred revolutions a minute, and the lamps supplied 
by it seem to burn with absolute steadiness. 

The arc lamp i n  vented by Mr. Muller has a novel air check 
which regulates the movement of the upper carbou. This, 
in connection with other new devices, renders the light very 
stead y indeed. We show in ou r engravings two forms of 
arc light,  o n e  burning a simple pair of carbons and lim ited 
as to the time it will burn continuously; the other form, 
w hich is shown partly in section in Fig. 2, is of the same 
general construction, but made in duplicate, so that it will 
buru two, three, four, . 01' more pai rs of carbons in succes
sion.  

In this lamp, when the light-arc is very small, there is 
very little resistance in the circuit, and the helix draws its 
core inward, raising the free end of the lever, A, as far as the 
upper screw wi ll permit . This causes a pawl to engage 
with the ratchet-wheel of the feeding mechanism, which is 
rotated a short distance in the propel' di rection to raise the 
positi ve-carbon holder and lower the negative-carbon holder, 
thus separating the carbon points. This operation is re
peated every t ime the carbons approach each otber too mucb, 
The rapid descen t  of the carbons is prevented by the piston 
attached to the upper or positive-carbon bolder. The weight 
of the upper carbon and its holder, acting on the ratchet
wheel and its shaft . raises the lower carbon h older. As the 
positive carbon is consumed t w ice as rapidly as the n egative 
carbon, the wheel which it moves must have twice the 
diameter of the wheel which moves the negative carbon . 
As long as there are any carbons in the first lamp. the cur
rent passes into the positive-carbon holder, the positive and 
negative carbons. the helix, the joint piece of the armature; 
and from there to the generator. During this time the arma
ture at the side of the helix is attracted by the pole piece at 
the lower end of the helix. As soon as the first. set of car
bons is  consumed to such an extent as to interrupt the cir
cuit. the side armature is released from the pole -piece a n d  is 
pressed against a contact-strip which sends the current 
through the secon d set of carbons. As soon as the second 
set of carbons is consumed the armature of that lamp i s  
released in t h e  same w ay, sending the ' current t o  the third 
set and so on. 

. 

It wi l l  be seen that by t his ingenious arrangement a battery 
of lamps may be kept in operation for a very long time, in 
fact the light may be made practically conti nuous. 

Mr. Milller's incandescent l amp is shown partly in section 
in two views in Fig. 3 .  In this lamp the inventor secures 
the following important results : First, replacing t.he carbon 
filament without breaking or rendering useless any part of 
the lamp; second. prevent ing the entrance of air through 
the joints between the plug and the conductors passing 
through it to the carbon filament. 

The glass globe or bulb is provided with a flaring strength
ened neck, fi tting very tightly on a beveled glass stopper or 
plug, which is secured airtight by means of packing material 
in a hollow base, D, adapted to be screwed on or otherwise 
attached to a bracket or chandelier arm. The glass plug 

Fig. S.-THE LEVITT-MULLER INCANDESCENT LAMP. 

and the neck of the globe are ground together so as to fit 
air tigh t again st each other. A packing is placed around 
the plug and the edge of the n eck as shown. Two carbon 
conductors of su itable. thickness are passed through longi
tudinal openings in the glass plug projecting from the top 
aud bottom of the pIng. and secured in the plug by a suit
able ceme n t  forming airproof joints. 

Copper rings are cast or blo wn into th e  top an d bottom of 
the plug around the apertures through which the carbon con
ductors pass, and th�se rings project slightly from the ends 
of the plug. Copper is then precipitated by means of elec
tricity around the projecting ends of the carbons and the 

, f(ugS. By thiil m�ans the projecting ends of the carbons 

J titutifit jmttitJu. (AUGUST 19, 1 882. 
will b e  strengthened and prevented from being broken off. l one hundred. The two liquids a r e  finely mixed intimatel:r. 
and the jo int will be made airtight. and a suitable quantity of pigment added . The ink, whi@N 

The upper ends of the carbons are provided with slots into must have pretty deep color, is ullchangeable, remains thilll 
which the ends of a carbon filament are passed and secured and fluid. and can be used with a pen , or pen cil, or drawin� 
by means of a peculiar cement. A glass seal tube projects pen, on any ki nd of paper, except that very heavy pas{(,l
from the bottom of the plug through the base of the lamp, board or too thin silk paper cannot be used. 
in which it is secured airtight by means of cement . The Pencils or crayons used in this process consist chiefly of 
end of this tube extends through the plug, and is contracted paraffine colored with very fine lamp-black or ivory-black . 
at its upper end . This tube is stopped at both ends, and the or with any 0ther very finely powdered pigment for other 
intervening space is filled with mercury. colors. When lamp-black is used the proper proportions are 

Two insulated spring-contact strips project upward from sixteen parts of lamp-black to one hund red parts of par
the bottom of the recess in the lamp base, and rest against affine. To make pencils of different hardness the paraffine 
the lower projecting ends of the carbons. Th�e strips are is melted and the color added, and then a certain quanti ty 
connected with conducting wires, B C, leading to the electric of ordinary rosin (colophony) is added, usnally not over ten 

Fig. 2.-�E LEVITT-MULLER CONTINUOUS ARC LAMP. 

generator. A.key j ournaled in the lamp base has at its i n n er 
end a crosspiece . which is of sufficient length to separate the 
strips and remove them from the ends of the carbons when 
it is in a b orizontal position. When this crosspiece is in a 
vertical position the strips are released and rest against the 
e n ds of the carbons. 

Should the carbon filament be destroyed or broken the 
globe is removed, a new filament is inserted, the globe is re
placed , and the air is exhausted . 

In addition to these interesting inventions, Mr. Muller has 
devised a very successful magn etic ore separator. which is 
seen ill" the larger engraving beyond dynamo. HE has also 
perfected a storage battery for w h ich great advantages are 
claimed. 

The headquarters of the Levitt-Muller Electric Light 
Company are at 540 to 546 West Sixteenth Street, New 
York city. 

.. f • " .. 
Reproduction or Written or Printed Batter. 

As if the number of autographic presses and hect ographs 
was not large enough to do all the copying required, new 
processes still continue to hail from Paris, the Yankeel and 
of Europe. This time it is J. J. Magn e who has made an 
ink, or pencil, possess�d of such qualities that a writing or 
drawing made with it, when dry, can be c overed with a 
fatty ink, and the paper being saturated with a suitable  
l iquid , it  can be completely cop ied without being injured 
itself. Common printing i nk acts toward this saturating 
fluid in precisely the same w ay as Magne's pencil, so that 
printed m at ter and cuts can be reproduced in exactly the 
same manner. 

The liquid employed to saturate the paper consists of 150 
parts by weight of acid (sul phuric is the best) and 350 parts 
of alcohol . If intended for autographic reproduction , 1 ,000 
parts of water should be added. The proportions may be 
varied to suit the use that it is to be put to, but to prevent 
injury to the original, there m u st he plenty of alcohol. 

Autographs for reproduction must be w ritten with ink or 
pen cil, of such composition that t.hey can take up the fatty 
ink ; the same kind is used for all kinds of paper whether 
sized or not. The portions of the paper not covered with 
ink are protected against the lithographic ink by an acid 
composition which repels the greasy ink. does no.t attack 
the cellulose, and, therefore, leaves the original perfectly 
unchanged. 

The ink consists of proteine substances (albumen, caseine, 
fibrine,  etc.). and of bichromated salts, alum, cyanides , etc. 
I n  making it there i s  dissolved a quantity of water two or 
three times as great as that of the albumen or other proteine 
substance, a mixture of two parts of a bichromate or alum, 
and one part of prussiate of potash. A certain quantity of 
albumen is also beaten up with an equal weight of water. 
The proportion of saIts to that of albumen is about as six to 

per cent. The mass is cast into candle moulds when in a 
semi-liquid state, and taken out when cold. These cylin ders 
are then cut in pieces and wrapped in stro.ng paper, or COVeTed 
with wood like common lead pencils. . 

The method of taking a copy of what has been w ritten or 
drawn is as follows : If the work was done in  ink it is all 
ready to copy as soon as it is dry. If it is done in pencil the 
drawing must be steamed a few seconds by simply holding 
it over a vessel of b oiling water. After being air-dried it is 
carefully floated, face upward, on the acid ified alcoholic 
liquid. There it is left until thoroughly saturated, and then 
it is spread out  on !t sheet of glass or smooth board, and 
inked w ith an ordinary lithographic roller. All the letters 
and lines w ill be covered wit h the greasy ink. As soon as 
it , IS supposed that it is  sufficiently inked it is carefully 
pressed with a damp sponge on those places tbat bave taken 
the ink, and t hen washed with w ater. To remove the ex
cess of moisture, it is spread out on a plate of plaster of 
Paris, and then transferred to a stone or zinc plate. and the 
copy taken. The precauti ons necessary in order to preserve 
the origin al copy are to wash it with carbonate of ammonia. 
or of soda, rinsing with cold water, removing the excess of 
w&ter on a plate of gypsum or blotting paper, and then 
d rying it  in the press between sheets of porous paper. 

To reproduce anything that is printed with printer's ink, 
the following method is pursued : The mixture of alcoh ol 
and acid is applied either to the face or back of . t he print 
with a brush. The liquid instan tly penetrates the paper; 
tbe surface is then quickly washed off and the sheet carp fully 
spread out on a dampened plate of glass or wood. There it 
is inked w ith an ordinary lithographic ink roller, gen tly 
washed to remove the excess of acid, d ried on the gypsum 
plate, put on the stone and a sufficient pressure app l ied. 
The transfer o f  the negative is finished, an d the ordinary 
lithographic process begins. 

If both sides of a drawing or manuscript is to be copied, 
both sides are blackened , one after the other, the operation 
being carried out on one side as far as the tram fer to a stone, 
and then the other side is inked and trans ferred. When 
copies of printed matter are to be made by this process, the 
n egative is transferred to a polished zinc plate and then 
etched in the usual man nei' �Hh acids. -De!lt. Indu8trixl 
Zeit. 

• • • • • 
Treatntent of Scars or the Face. 

A most important branch of cosmetic surgery is treated 
by Dr. C. L. Bull , of New York, in a reprint from th(,l 
TransactIOns of the Ophthalmological Society. He says : 
" Persistent rubbing and kneading of scars of the face, both 
those due to burns and those resulting from bone caries, as 

B 

Fig 4.-TRANSVERSE SECTION OF THE LEVITT
MULLER DYNAMO. 

preparatory to blepharoplasty. have, in a n u mber of instances 
in the writer's experien ce . yielded most excell ent results. 
Adhesion s of scars, slight 0.1' extensive, to the subjacent 
parts, have been slowly, ooutiou�ly, and painlessly detached . 
and a gradual absorption of the Brm material in the dense 
part of the scar has been brought about. So considerabl .. 
has been the result obtained in some cases that the writer 
has come to regard this gradual extension and loosening a� 
an important part of the treatment in these cases. " When 
one reflects on the amount of mental misery these scars often 
cause, their removal becomes an object of great importance. 
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The London FIsheries ExhIbition. as to permit the closing of the door, and by closing the door And where is there any discovery which owes its origin to 
the mind of a theorist, that has not found its first complete 
application in the efforts of a diligent practician? 

Congress baving appropriated $50,000 for the collection, the hook is forced into the wood of tbe jam. The U-shaped 
transportation, and display of objects representing the fish- piece is then turned so that the long shank will rest against 
ing interests cf the United States at the International Fish- the surface of the door. The device does not mar the door. 
eries Exhibition at London, next year, Commissioner Baird and keeps it perfectly locked, and is applicable to doors of 
has issued a circular describing the character of the exhibits any thickness, having any style of casing. 

We have seen a whole series of discoveries, which seemed 
originally to have merely a scientific value, but they soon 
celebrated unexpected practical tri umphs; we have seen how 
flourishing industries have been built on small and unseemly 
experiments made only for scientific purposes in tbe labora
tory of the investigator, not only without regard to their 
practical utility, but very frequently without any suspicion 
of it. About two decades ago Bunsen and Kirchhoff aston
ished the world by their discovery of spectrum analysis, but 
at that time no one imagined tbat it wonld so soon find an 
eminently praetical and genial use in the manufacture of 
Bessemer steel. 

desired and the proper way of forwarding them. This invention has been patented by Mr. Charles A. 
Two classes of articles will be carrilld to London for exhi- Crongeyer, of Detroit, l\'Iich. Further information may be 

bition, viz. : First, those which make up the" collective obtained by addressing Messrs. Crongeyer & Busch, Lock 
exhibit of the United States," and second, those which are Box 643, Detroit, Mich. 
entered for competition. • •••.. 

In the collective exhibit will be shown, in a systematic 
I 

IMPROVED FREIGHT CAR. 

and synoptical manner, illustrations of our marine and, Hundreds of thousands of dollars are annually expended 
freshwater animals of economic value, together with the for packing cases in which to ship goods from one part of 
apparatus and methods of their capture and utilization, and 

'the commercial, scientific, social, historical, and legislative 
aspect of the fisheries. It will include the most strik ing 
features of similar exhibits made by the Fish Commission 
in the Philadelphia Exhibition of 1876, and the International 
Fishery Exhibition at Berlin, in 1880, together with many 
additional ones never previously atten::>pted. The major 
part of this display will be borrowed from the collections of 
the National Museum in Washington, but it will be neces
sary to secure a considerable number of new objects. 

It is considered especially desirable that the department 
of competitive exhibits shall contain a very complete repre
sentation of the various food preparathins of fish-canned, 
dried, pickled, smoked, etc.-there being a constantly in
creasing demand in England for goods of this de.lCription, 
shipments to that country amounting, in 1881, to more than 
$2,000,000, in addition to the very large exports to other 
parts of Europe and to the European colonies in the East.. 
Manufacturers of boats and boat-fittings, angling apparatus 
and costumes, and other similar articles, are also urged to 
contribute. Medals in gold, silver, bronze, and diplomas 
of honor will be awarded by a jury of experts. Professor 
Baird is prepared to act, both in this country and in London, 
as the representative of individual exhibitors, and to attend 
to correHpondence relating to applications for space, etc. 

Goods to be exhibited, if delivered in Washington, Phila
delphia, or New-York, will be carried to London and in
stalled at the expense of the Government; special arrange
ments may be made for the return of articles at the close of 
the exhibition. Prospectuses, blank application forms, blank 
., lists of exhibits proposed to be shown," and any informa
tion desired will be furnished on application to the Com
mission at Washington. Applications for space for com
petitive displays should be made before the 1st of Septem 
bel', 1882. The exhibition-which is under the patronage of 
the Queen of England and the Presidency of the Prince of 
Wales-will be opened on the 1st of May, 1883, in buildings 
now being erected in the Horticultural Gardens at South 
Kensington, and will continue for a period of six months. 

.. . ... 

NOVEL DOOR SECURER. 

We give an engraving of a yery compact and convenient 
device for'securing doors. It is designed principally for the 
use of travelers, and is very readily carried, and quickly 

PORTABLE DOOR SECURER. 

and easily applied to the door, and wben so applied renders 
the door perfectly secure. The fastener is nicely finished 
and nickeled, and weighs complete only one and one-half 
ounces. It is provided with a morocco case, in which it is 
placed when not in use. A metal strip is provided at one 
end, with a flat hook, and a screw threaded rod is pivoted 
to its opposite end. A U-shaped piece, whose shanks are of 
unequal length, is apertured to receive the threaded rod, and 
th€ ends of the shanks of the U-shaped piece project toward 
the hooked end of the strip. This piece is secured in anv 
desired position on the rod by a milled nut screwed on th

"
e 

outer end. The ends of the U-shaped piece have a flat, 
smooth surface to rest against the surface of the door and 
frame. The shorter shank is adapted to rest against a 
moulding or casing, and is provided with a swinging leg of 
such length that when it is swung outward its end will be 
flush with the end· of the long shank. When in use, the 
hook of the metal strip is placed against the jam of the 
door, and the U-shaped piece is turned in such a manner 

1 

The insignificant observation that the legs of a frog hang
ing on a copper wire would jerk whenever they touched the 
iron, was the foundation of the electric telegraph, and there 
is scarcely another domain in which practical men have at
tained such brilliant results as in electricity; 

Marggraf's ever memorable isolation of the" sweet salt" 
in the beet was the corner stone of one of the most flourish
ing industries of Germany, which to-day supports very 
mallY chemists and technical men who are continually striv
ing to advance the higher development of this branch of 
industry. 

What a wide step from Zinin's conversion of nitro com
pounds into amides to the present state of the coal tar color 
industry! 

We could give an enormous number of examples of how 
small theoretical beginnings have risen to important practi
cal results. But these few may suffice to show how every

the country to another, i thing of importance which has been accomplished in our 
and it may he said that profession owes its ref;ults to the circumstallce that tbeory 
the greater portion of this and practice have mutually supplied each otber's deficiencies. 
vast expenditnre is actu- • �. I .. 

ally wasted, as the cases, FREY'S PLUMBER'S COUPLING. 

on reacbing their desti- The great dIfficulty with plumbers' couplings used in con-
McMANUS'S .FREIGHT CAR. nation, are f 0 u n  d. in nection with bowls and tubular connections of porcelain, 

ma n y instances, to be glass, or otber brittle material, is that they are difficult to 
worse than uselesR, and are consequently destroyed. This, apply, and can be applied and removed only with the risk 
together with the fact of the injury to certain classes of of breaking the bowl or connection. 
goods, in the ordinary methods of handling and shipping, A ri ng or sleeve, A, having an external thread and divided 
and the trouble and expense of packing and unpacking into two or more longitudinal sections, is put on or around 
goods in the ordinary way, lIas led to the invention ·shown the hranch, B, of the bowl. This ring is made somewhat 
in our engraving. larger in diameter than the collar of the bowl, and to receive 

The cut shows a freight-car divided horizontally by two a nut which holds the sleeve together and in place. The 
platforms or partitions, forming three longitudinal compart- screw collar, C, of the coupling fits over the collar of the 
ments, which are subdivided by vertical partitions forming bowl, and screws on the split sleeve, A, bringing the flanged 
small chambers for receiving a series of packing cases of end of the pipe against the rubber packing ring by which the 
uniform size and shape. The sides of the car con�ist of joint is made tight. 
sliding doors, which may be moved so as to expose either The split slecve is prevented from turning when the joint 
half of the car, or, in fact, any portion of it. is made by means of a tool fitted to the slits between the 

The packing boxes are of sufficient thickness to properly halves of the ,leeve, or by means of a rubber band slipped 
protect the merchandise packed in them, and are of such over the collar, a, of the bowl. 
size as to be conveniently handled. They are provided with In some cases It may be desirable to place the collar, C, on 
handles on opposite sides, and have hinged covers by which the branch, B. This collar is then split as shown at b, and 
all the trouble of nailing and removing nailed 
covers is avoided. 

The cases can be furnished to merchants, 
who can fill them with goods and deliver them 
at the freight stations. The receiver of the 
goods can unlock the cases aud remove the 
goods, and the cases. at a slight expense and 
without injury, may be returned to the ship
ping point. All of the cars are to be provided 
with compartments of uniform size, and any 
case will fit any car. 

As the compartments extend entirely through 
the car, the load may be readily taken from 
either side of the cal'; the arrangement also per. 
mits of double length boxes for special classes 
of merchandise. Of COurSIl a car may be fitted 
with the compartments and cases in one half, 
only leaving the other half as a plain box-car. 

Fig. 1 shows the car as it appears while being loaded oJ' 
unloaded, and Fig. 2 shows the packing ,case in detaiL 

This invention has been patented by Mr. Edwin Mc
Manus, of Randolph, N. Y. 

Theory and Practice. 

Theory and practice, says the Ohemiker Ze�tung, will in
voluntarily strike the ear of some of our readers like shrill 
discord. 

" All theory, dear friend, is hoary," perhaps one will say, 
while the theorist, wrapping his toga proudly about him, 
will draw aside from the practician with a sympathetic 
smile and express his ideas. The contradiction herein ex
pressed has become so customary that one rarely meets with 
any other ccnception than this which is decidedly false. 
For this reason we may be permitted to state in a few words 
what is the real relation between theory and practice. 

We do not see in it any contradiction, any" master and 
servants," or" head and hand;" nay, we look on them as two 
perfectly equal factors, through the harmonious co-opera" 
tion of which the acquisitions of science are first made to 
serve mankind. If we admire the learned who live only for 
science, pondering on the highest problems for. their own 
sake alone, unconcernad as to whether their thoughts can 
find any practical use, we do not honor less the man who is 
quick to see which thoughts of that savant promises a rich 
return if carried into practice, and then with an iron 
energy carries it out, and impresses upon it its best form. 

NEW PLUMBER'S COUPLING, 

the two halves are held together by a ring, c, which slips 
over the smaller diameter of the collar, and is secured in 
place by two screws. In cases where two flanged pipes, or 
connections of porcelain glass, or even iron or other material, 
require unity with a strong tight joint, and when it is 
impossible or inconvenient to apply the ordinary coupling, 
both the sleeve, A, and collar, C may be divided as deseribed. 
In this case also the two parts may be readily separated by 
taking the ring c, from the divided collar, C. 

It will be seen that this device admits of applying a posi
tive and reliable coupling where cement joints have hereto
fore been w.sed, and it will prevent the breakage of many 
expensive pieces of work in plnmbing. 

Further information in regard to this useful invention 
may be obtained by addressing the inventor, Mr. J. J. B: 
Frey, 1283 Broadway, New York city. 

.' ... 

The Telephone at Alexandria. 

It appears that just before the bombardment of Alex
andria arrangements had been completed for the introduc 
tion of the telephone in that city. The work had been done 
by Mr. H. H. Eldred, formerly station agent at Passaic City, 
N. J., who was at Malta during tbe bombardment, and 
conducted the experiments by which the firing was heard 
through 1,COO miles of ocean cable. The experimentil were 
suddenly terminated by the explosion of a shell from one of 
the 81 ton guns in the cellar of the Alexandria ctlutrai 
office. 
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(J 6  $titufif i t  1mtritau. [A UGUST 1 9, 1 882. 
O n  Earthquakes. began April 3, at 1 :30 P. M . ,  and the first shock was so llUckleberries. faxes, birch, and wintergreen. In thl' h eat of 

BY c. W. C FUOHS. violent as to destroy the greater part of the city of Castro in summer it y ields its berries to thousands of pickers ; in the 
It has been repeatedly noticed that of late years the a few seconds. The soil appeared, as an eye witness ex- cold of winter the hunters t rack the wily fox, and during 

interest in earthquakes is increasing. Every step'of progress pressed it ,  to actually dance from the powerful subterranean all t h e  year the luxurious g ro w : h  of wintergreen and sweet 
in this domain presupposes an exact knowledge of facts, shocks. A second one soon followed and completed the birch gives empl oyment to numbers of earnest men, who take 
and the more zealously observations are made, the richer destruction . It affected not merely the wl?ole island, the up their dwelling in the woods and man nfacture t l ,erefrom 
and more reliable will  be the s n p ply of m ateri,tl that we sonthern part of which suffe red most, but the opposite the oil o f  wintergree n .  Public at tention has lately been 
have to work with. Scarcely a decade has elapsed since islands of Asia Minor were stricken too, so that the town called to this humbl e  industry by the activity of the inter
there were at most not ovcr two or t hree persons engaged and military harbor of Tschesme were half destroyed. nal revenue ofticcrs, who h :LVe descended, so to speak, upon 
with this branch of geology, while now there are in all There were 10,000 wounded and 4, 181 k i l led, and it l asted I these camps, and exacted a large and burdensome tax. 
ci v i l ized countries professional co-workers that take part six days, in which tim e  there were thirty o r  forty shocks, Oongressman Mutch lcr, i n  a recent speech ,  properly all uded 
in these investigations,  and that are in communication with each one of which was sufficient to destroy almost every- to such a system of espionage as not only o bn uxi ous to the 
al l  classes of people, so that they outain in formation from thing. On April 1Q there were seven v iolent shocks, and people, but  a disgrace to our civi lization. Perhaps, then,  a 
all quarters , even the mORt retired. Within the last two then they became l ess frequent and w eaker, but on May 20, brief description of the p rocess of manufacture of o i l  of 
years attem pts have been made in many countries to replace June 10, and August 27, there were shocks powerful wintergreen and the manner of l i fe of those who make i t  
theRe singlc an d  isolated efforts b y  methodical investigations enough to level whatcver buildi l lgs h a d  been left standi ng. may prove interesting to the rcad er. 
that e mbrace thc whole country, by giving a form al in vita- _Even at the end of November they were still n oticed. Two men are necessary to carry on the hus i n ess, one t o  
tion t o  t h e  whole popUlation to take part i n  this i n vestiga- T h e  earthquake of Ischia also belongs t o  t h e  class o f  work b y  day and thc o t h er h y  night.  They huild a hut 
tion of earthquakes. The movement was started in S w itzer- large ones, 150 men having been destroyed, togcther w i t h  wherein t o  d w ell and �leep. One sleeps from 11 �'clock i n  
land, a n d  n o w  we are i n  t h e  fortu o ate posi t i on o f  being able whole streets in Casamicciola. It w as entirely l ocal i n  char- the morning u n ti l  6 in  t h e  e vening, a n d  t h e  other from 1 1  
t o  announ ce the first important results o f  such a n  organiza- acter, being confined to the vic i nity o f  Casamicciola a n d  i n  the evening until 6 i n  the morning. Duri ng t h e  forenoon 
tion. ( " Les tremblements de terre etudies par la commis- Lacco. It began at 1 :05 P.M. , March 4, 1 881. There is they w ork together in collecting tile w i n t ergreen or birch. 
sian sismologiqll� suisse de novbr. , 1 879, a fin dcebr . , 1880, scarcely any doubt that it was caused by the underwashing The s weet birch is gen erally used to produce the oi l  unless 
par F. A. Fore! . ") Any onc who has before him this of the numerous hot springs in the vicin ity of the extinct wintergreen is very plen tiful. Bushes and branches a re 
abundance of connected statements regard ing the trembling volcanoes, Monte Rotaro and Epomeo. O thers of impor- cut and chopped i n to small pieces, wh ile from larger pi�ces 
m o t ions of that little country, and from it can easily read a tance are the one that occurred August 10, at Osogna, when the bark only can be uscd, and must be carefully shaved off. 
number of the peculiarities of earth quakes, can form no a thousand houses fel l ;  and a smaller one between Taebris About half a c:ord of t h i s  material is collected and used every 
adequate idl'a of the trouble and patience formerly required and Khoe, August 28. day, and from it  a pint of oil or thereabouts is manu fac-
of isolated observers to obtain a few meager and often very _ , • • .. tured. The apparatus consists of a furnace, a boiler, a t i n  
inaccurate facts, a n d  to make use o f  t h e m  i n  advancing our pipe,  a trough, into which water is con tinually brought 

Pr opel·ties o f  Mild Steel. knowledge of this c l ass of nat ural phenomena. We can from a mo u n t ai n  brook, a barrel, and a glass jar. The fur-
not supp ress a melan choly recollection of the insufficient At the recent session of the Iron and Steel In stitute a nace is made of loose st ones, so arran ged that the fuel is put 
means that we were compelled t o  mak e use of for so m any paper was read by Mr, Ed ward Richards on the well worn in at one end, and the smoke goes out at the other t h rough 
years. Of course we cannot hesi tate to acknowledge that suhject o f  the properties of mild stcel, and it detailed at con- an old piece of stove pipe. O ver the furnace is  t h e  boi l e r, 
there is scarcely any other cou ntry but S,v itzerlan d where sidera ble length a n umber o f experi m ents carried out by w hi ch is merely a wooden box about three feet wide, four 
such an organizati on could be as successful as in th at the author. One object had in view was the determination long, a n d  thrce deep, with the bottom coverpd w i th sheet 
country of freedom and indepen dence, where person s arc t o  of the work in foot pou nds done i n  testing a specimen, and i ron t o  prevcnt burn ing. The boiler h as a woode n  lid, so 
be found in all strata of people , even in the most distan t the formula deduced from results obt ained in testing one that it can be tigh tly closed , and from the top lead� t h e  t i n  
mountain di,tricts, full of zeal to aid and sus tain a purely specimen b y  t h e  author was u = 0 '9J P ,  t. A nother sample pipe. This pipe r u n s  into t h e  water-trough and t h rough i t ,  
scil'ntific undertaki n g  o f  this  sort. of very .. soft ingot m etal m ade for tin bar purposes, and so that the water always surrounds and cools it. The 

D uring the th irtcen months embraced in this report of t he having a tensile strength of 25 tons per square inch,  gave end of the pipe,  after comi ng out of the trough, opens 
committee there w ere twenty-six earthquakes. Many of results w hich would also agree with the formula u = 0 90 P, t. over a barrel, and i n  this barrel, exactly under the cnd of 
these, usually the feebler ones, consist e d  of a s i ngle shock, Soft Bessemer steel havin g  a tensile strength of 31 tons per the pipe, is placed the gl ass jar. This constitutes all the 
w hil e in the more violent and extended ones several shocks square i.n ch gave the formula u = 0 89 P, 1. The mean of plant. 
succced each o t hcr. It was often possible to distinguish t he th ree soft qualities of steel gi ves 0 90 as the coefficient ; The p rocess of manufacture is now the following : The 
one princi pal �hock and a number of secondary ones, as if  and th is was confil·med by the results obt ained in testing boiler is filled about a thb'd deep with water, th e  b i rch bark 
the strata t hat were shaken by great force had afterward so me Siemens steel pl ate having a tensile strength of 32 tons and twigs are shoveled in until it is full ,  the l id is p u t  on , 
recei ved other small cracks nnd breaks. pcr ,quare inch. In the form ula u = the mechanical work, a n d  the fi re startcd in the furna ce. For h ours t h e  fi re m ust 

The surface affected by each earthquake vari ed in diame- P is the tensi on in pou ll ds, l the elongat ion reduced to form s be carefully w atched a n d  fresh fuel contin u ally furnished. 
tel' from less than 4 milcs to more than 350 miles ; thirteen of length.  Another qnestion to be settled by these experi_ The material i n  the boiler becomes hot,  the oi l  i n  the twigs 
extended less than 3il miles, ten w e rc between that and 100 ments was the effect of sudden change i n the form of a comes out and mixes with the water. Finally the w ater 
miles.  and. three had an extent of 100 t o  330 miles. s pecimen. In one there w ere two cylindrical portions,  cach boils, the oil passes into steam, and mingles  wi th the steam 

The small earthquakes were qnite cvenly distributed over 4 inches l ong by 1 �� inehes diameter near the ends, and a of the water, and then goes out through the t in pi pe. As 
the w hole of S witzerl and ; of the three largest, that of central portion betwcen them 4 inches long by 1 %  inches the steam passes t h rough said tin pi pe it becomes cooled hy 
December 4 and 5, 1879, cxtended over Savoy, the Jura d iameter. A narrow groove, three thirty-seconds of an inch the water in the trough, it con denses into liquid,  and ou t of 
mountains, and the Swiss hil ls  as far as Constance. It con- in width, was turne d  in the middle of this boss, so as to the e n d  of the �ip e  runs a mixture of oil and water. Th e  
sisted....of three principal shocks, follow c d  by seven smaller leave t h e  diameter of the specimen a t  the bottom of the o i l  is the oil of  wintergreen,  and, being h eavier than the 
ones. T h e  first occurred at 5 :35 P . JU . , December 4, and groove 1 inch in diameter. The sectional area of the speci- water, it  drops into the bottom of the glass jar, while the 
the third at 2 :3 1  P. M. , December 5.  The center, from watcr flows o ver and is  saved in t h e  barrel, to be again re-
wh ich the movement proceed'ed, changed several times. 

� 
boiled the next day. Til e  oil is red d ish in color, sweet ish 

The next l arge earth quake w as Decem ber 29 to 31 , 1 879, D=:l 11lJ;; in taste, and has that pee ul iar and agreeahle odor �() well 
and consi�ted o f  th ree p r incipal sh ocks and t w elve second- k:---4.11-_:;U1 "'--4. �a--- kllown and liked.  The manu facturers dispose of it to the 
ary ones. The third was from .July 3 to 5 ,  1880, and was apoth ecaries for about t w o  dol l ars a pound,  who, after 
of a very complicate nature. T here werc two very violent men at  the groove was u pwards of 20 per cent leAS than at d iluting it wi th alcoh ol, sell it to con fectioners and others 
shocks July 4, onc at 9 :20 A . M. ,  the o ther at 8 :30 P, M. , thn t the  ends, and the form of thc specimen w ould at first sight at the usual apothecaries' profits. 
were felt t h roughout S w i tzerland.  Passing over the details appear to be highly favorable  to fracture across the groove. Thus, through the cold rains of spring and the hratcd 
of these, we comc next to the question of t ime.  '1'he limited Thc result of ten sile test, however. provcs the con trary ; the term of summer labor the wintergreen ers. In the ch ill.v air 
time that has yet elapsed sincc obser vation s w ere begun, metal i s  perfectly homoge n eous, yet the speci m en breaks, of night they poke their furn ace fire, listening the while to 
and their l imited extent, do not yet permit of om saying at n ot at the groove, but at one of the ends, because the metal the dismal hootings of the o w l .  In the ashes they bake the 
wh at season of the year, 01' what hom of the day,  they are in t1lf' notch has not room to contract in area. It has bcen potatoes for their frugal meal. Upon hemlock branches 
most  frequent, and whether they coincide with flood-ti d e .  remarked b y  D r .  Siemens that " i t is  possible b y  care ful they sleep in their h ut. Remote from the world and de
thunder storms, etc.  manipulation to raise the breaking strain of a bar of a gi ven prived of its l u xuries, they m ust labor with d i ligence 

At present the most perfect m ethod of studying earth- sectional area t o  a remarkable extent by gradually accustom. and patience through all the hours of day and night in ord er 
quakes is the one in use in Italy ; the credit of it is due to ing i t  to the strai n .  By taking a bar of mild steel of 1 inch to earn as much as two dol lars per man. But no w  cometh 
De Rossi, of the Papal Academy at N uovi Lincei.  Posts for square sectional area, and loading it with a weight o f, say, toward the camp an assistan t  i nt ernal revpnue collcctor, w h o  
observation are scattered abo u t on t he most suitable spots 1 5 tons, and leaving the weight on twenty-fou r  h ours, i t  tells t h e m  that their t in  pipe, cooled b y  t h e  running water, 
like meteorological stations, and provided with physi cal w ould be found that the ela stic l i mit  and the breaking is  a worm or still, and that the law of this great n a tion for
instrumen t s  of the most varied character, which not only strength of  the bar w ere materially increascd . "  The author's bids the use of such a condenser, except on the payment of 
show t h e  occurrcnce of very slight shakes, but also the experiments did not confirm this vie w ,  but the contrary. an annual tax. And said tax of $35 he collects from them 
form of  motion , its direction and speed,  i n  fuct a true Other experiments described prove that the elastic lim it of -$35 for each and every t i n  pipe used for the purpose of 
picture of w h a t, is  going on i n  the earth. Some of the a steel har varies according to the t reatment of th e bar pre- condensing said steam. And having madp his col lect ion hc 
results a ppear in the BolZetino del volcan isrno Italiano, and vinus to testing, and the ten sile strcngth d epends u pon t h e  returns happy, leaving, however, the poor w i n tergreen ers 
others in the Procced i np:s of the Pontifical Academy at cohesi ve' force, and the amount of contracti on of area at the sad and solem n  upon the mountai n side, denou n cing t he 
Nuovi Lincei . (Si m i lar observations are n o w  bei ng made maximum strain, thc latter quantity being affected by the rapaciousness of the Government. 
in Japan . ) We have every f('ason to ex pect valuable sci  en- form of the specimen and by previous strain. In one sense 4 , • , .. 
tific resu l t s  from this undertakin g, but as yet they are only these experiments go to support the opinion held by Dr.  Sie
partially of use to us. mens that any mechanical treatm ent to which mild steel is 

Under th e  term " earthqnake " w e  un derstan a the per- suhj ected h as invariably th e effect of in crease of strength. 
ceptible m otions of the ground, and,  as yet,  it i s  these Mr. Adamson and Mr. Wrightson made a fe w remarks on 
alone th'lt are stud ied almost everywhere. But as the this paper, but there was no discuss ion .  Mr. Bauermann, 
stations establ i shed by Dc Rossi report the feeblest " micro- however, pointed out that we have probably two factors to 
seismic " vibrations,  we can not iden t i fy th ese oft observed deal with in breaking steel, nall l ely, the force required to 
phenomena with ordinary earth sh aking without any sepamte the crystals from each other, and to break any crys
furth e r  qua lification. It is, i n deed, possible that these tal through its own suhstance. It was not known whether 
i nve,tigat i on s  may lead to an entirely new field of science, the steel crystal had or had n ot a c leavage ; n o r  could any 
electrica l ,  magnetic, or  what not, but belonging rather to one tell what force was required to part a crystal. 
physics thn n  geology. 

Excl uding these sli ght tremors, and limi ting oursel ves to 
thm ' which arc percepti ble shakes, we fi n d  t h at in 1881 
t hl're were 244 stich shocks rec o r ded in Italy, o f  whirh 80 
were in winl er, 61 in the fall , 56 in spring, and 41 in 
s u m mer 

... . . . . 

Wintergreeu Oil in the BI n e  Mountai ns. 

A le t ter from the vi llage of Poi nt Ph illIPS gives us  in thc 
Confectioners' JOl1rnnZ, this account of a pf'culiar i n dustry : 

That long sandstone ridge, called the Blue Mou n t R i n s .  
The largest earthquake in 1881 w a s  that o f  Chios. It whicll runs past our village, is remarkably productive in 

Hobert Briggl!l. 

Robert Briggs, well kn own as a IllPchan ical e n gineer and 
writer upon engineering su bjects, died at Dedh'lm, Mass. ,  
July 24. Until disabl ed by paralysis several months ago, 
Mr. Briggs has resided i n  P h i ladelphia. FOI· a num bPr of 
years he was superintendent of the Pascal Iro n  'Works ; 
after ward he filled the same office at the South wark Foun
d ry. Lat terly hc has been connected with the governmcnt 
works for the i m l'rove m('nt of the navigation of  Dela
ware Ri ver and Bay. Mr. B riggs was an active ancl promi
nent member of the Franklin Institute, and for a time was 
o n e  of its m a n agers. For about a y ear he edited the Frank
l i n  Instit ute Journal, be,.ides contrihuting to n u m erous scien·  
t ific publieati o n s. He was a t horough mechanic.  and i l l  his 
specialties of sy"tems of ventilat ion,  th e c rect ion of gas 
work�, and the manufacture of gas, was an exper t .  He 
was about, fifty·five years of age. 
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AUGUST 1 9, 1 882.] 

M a ny-storied Bi
'
rds' Nests. 

To the Editor of the Scientific American : 

As some discussion arose, a short time since, in the 
colum ns of the SCIENTIFIC AMERICAN, relative to the many
storied nests of the summer yellowbirli , it m ight be of 
interest to your readers to mention tllat duri ng the present 
season a friend of mine found a n est of that species com
po�ed of five stories, each of w h i ch,  except tile top one, 
contained a cow-bird's egg. The fifth story was not quite 

comlJleted when the nes t was taken, but the egg of the 
intruder was al ready more than h alf buried in the new 
structure. 

W. L. SCOTT, 

Librarian, Ottawa Field Naturalists' Club. 
O ttawl.\ , July 24, 1882. 

Auroral Phen omena. 

To the Editor oj the Scientific American : 
Last n ig ht ,  August 4, a remarkable ,  and , to me, unusual 

appearance of the aurora borea lis presented itself. About 
ten o 'clock a' ere appeared in the nort h west a single 
streamer, running from the horizon toward the zenith. At 
first sigh t I pronounced it a comet. For a short time it did 
n ot see m to vary perceptibly e i ther in position 01' bri l liancy, 
but a slow motion westward was soon observed, the streamer 

meanwhile maintai ning a position parallel to i tself. When 
fi rst seen it  was nearly parallel to Chi and Ps; Ursffi Majoris,  
and pnin ted d irec t ly to Eta of the same con stel l ation. Its 
l e n gth was about twenty degrees , estimat ing from a bank of 
c l ouds eight or ten dpgrees above the horizon. As it moved 
w estward it gradu al ly lost its bri llia n cy , and at the t ime of 
its d isappear'lnce was poin ting to Cor Cal'Ol i. W ith the ex
ception of eomc l ight in t h e  n orth -northeast, I could see no 
other evidences of the aurora. 

O n  the 1 6th July last ,  at Lake Kampeska, neal' Water
to w n ,  D. T. , a very beaut iful but not unusual aurora was 
seen. The arch of cloud on the northern horizon was well  
defined, and was seen to great advantage in that prairie 
reg ion , wherc the horizon iB  l ike that seen at sea, 'l'he l'e 
w as hard ly any noticeable variation in the color of the 
streamers , and the only pecullari �y which struck me as un
usual was the roll ing of the lumi nous undulation-if we 
may so ('all t hem-par'lllel with the beams and from east to 

, we st This wave- like appear'lnce i s  o ften seen rolling up
ward from the h orizon toward the v anishi ng poin t  of the 
beams. 

T. A. WYLIE. 
Bl oomington , Ind. , August , 1882. 

Ho'W to See the Attitudes oC Animals in Motion. 

Tv the Editor oj the Scientific American : 

Whil!'l. the attention of the public as well as of scientific 
men is being called in your valuable papers to the cur iosi
ties of the motions  of running ani mals, it may interest many 
to know how easUy we may test the accuracy of instantane
ous photographs for ou rselves. Like many others, I Ilave 

been experimenting in photography, and I devised a kind of 
qu i ck moving shutter, which I could operate with my fingers 
by m oving a lever outside the tube. It occurred to me to 
look at animals in motion by merely putting the tube to my 
eye with o u t  any len s  and operate the sllutter. Immediately 
I Ilad be fore me a series of in stantaneous views without the 
costly applhnces , and at w ill I could verify the strange atti
tudes set before us by the photographs of Muybridge. 

Olle  who h as not tried i t  will be surprised and pleased at 
the per t'ee tion and instan taneous character of  the sights h e  
w ili g e t  of  a moving object .  It  takes but  a very short " ex
posure " to make the picture on our eye complete . The 
m ov ing o hject is eaught and sllo w n  to us just as it h appens 
for the i nstant to be. Any device for open ing the field  of 
view qu ickly  will answer, and i n t hi s  way artists and scien
t ific men can s tu dy the eurious attitudes which any an imal 
presen ts, and may recon"ider. as Muy brilige and others are 
do i ng, the conven tio ll al methods of representing a moving 

an imal. 
S ince making the above-men tioned observation  I have 

n oticccl an ace ount of tile same by a w riter in Nature, b ut I 
believe my experiment wa� first. 

S. H. BRACKETT, 
Teacher Natural Science. 

St. J0hnsbury, Yt. , August,  1882. 

Lake Superio r Irll n  M ines. 

The fact that most of  the Lake Superior i ron mi n ing com
pan ies are close corporations which do not publ i sh returns 
of thei r income, and do n ot seek the aid of the general pub
lic, fully explains how li ttle is really known of their success 
as bus iness ventures. It is understood , in a general w ay, 
that wh ile the eost of mining and del i  vering to market is 
low, the prices realized are high, and it is inferred that the 
profi t s must be large . We have been able to gather a fe w 
figures, which may serve to afford a clearer insigh t into the 
operat ions o f  t hese compani es, which nature and circum
stances have wonderfully favored . 

Last year, the  output of the mines of the old Marquette 
and the D e w  Menomi llee region together was 2 ,321.315 gross 
tons, valued at $ 1 8, 834, 923. It, it; estimated , by good 
authority, that, besides paying for a vast amount of pro-

� titutifit jmtritatl � 
specting work, and laying aside heavy surplus funds, these 
mines paid in all about eight millions of dollars in divi
dends. We may quote the following : The Republic , w ith 
a capital of 1 00, 000 shares, at $25 each, paid $10 pel' share,  
and is now quoted at $65. In 1872, the stock was in va in 
offered at $12. 50. The Lake Superior, havi ng 60, 000 shares 
of $25 each, returned to i ts owners $13 per share, and is 
now selling at $75. The Chapin earned probably as mnch 
as $30 per share, and declared $25 per share on 20, 000 $25 
shares. Tile Cleveland distributed a like amount. Six 

years ago, shares in the Champion mine were obtainable at 
$6. Now $150 is offered in vain, the dividends last year 
ha v ing been $30 for every one of the 20, 000 shares. The 
Lake Superior, wllich was in debt to the extent o f  $1 . 500, 000 
at the close of . the panic, paid from 1873 to 1877 $13 . 50 per 
share, besides wiping out its indebtedness and accumulating 
a surplus. The Menominee Mining Com pany , which start ed 
only a few years ago with 4, 000 shares, having a par value 
of $25, earned $1 ,500,000 , and sold four of its mines, the 
Norway, Vulcan , Quinnesec , and Cyelo ps, to the Cambria 
Iron Com pany for the sum of $1 , 800, 000 cash, for the -pro
ceeds of the present year, and a further royalty of fifty 
cents per ton. It refused an offer of $3, 000, 000 for its prin
cipal mine, the Chapin . These figures would seem incredi
ble were they not fully borne out by the data of cost and 
sel ling p rice of ore. The m aximum cost of mining, del ivered 
in cars. including general expenses and the cost of expl ora
tion work, is  not more than $ 1 .  75, while it does go as low as 
twenty-five cen ts in some open cut mines, wbere the cars 
can be run directly to the face of the cut. It is probably 
safe to say that the average cost does not much exceed $1 
per t.on. Most o f  the mines pay in addition a royalty of fi fty 
cents pel' ton, and from si xty cents to $1. 25 for rail freights 
to shipping po ints . The lake freights range from $1 . 10 to 
$1 . 35, so that the tot al average cost is, delivered at Cleve
land, $3. 75 to $4. Current quotation s  at Cleveland, which 
are, i f  any th ing, lower than the average, are, for Marquette 
ores, first-class ha rd Bessemer, $10 to $10 , 50 ; for second· 
class hard , $8. 50 ; for first-class soft, $8. 50 ;  for second-class 
soft ,  $6, 50 ; for high phospborus hard, $6. 25 ; and for high 
phosphorus soft, $5 . 25. For Menomin ee Coun ty ores, the 
following prices are obtained :  For first-class Bessemer, 
$8 . 65 ;  for high phospllorus hard, $6 to $6, 25 ; and for high 
phosphorus, low grade, $5, ::5. Although the accepted limit 
for phosphorus in BesEemer ores is 0 ' 1  pel' cent , buyers of 
Lake S u perior ores rarely take them unless they run about 
one t b ousandth of one per cent for eacll pe r  cen t of metallic 
iron. Thus, a 60 per cent ore would not be taken if it ran 
higher than 0 '060 per cent of phosphorus. It is impos
sible , in the ausence of more than general information as to 
the relative quan tit ies of the different grades of ores, to 
average the price realized. Taking it low , or at $7, it will  
be seen how handsome a profit the mini ng compan ies realize. 
Past experience, even in the d ullest of times, has taught 
that , with the shi pp ing , transportation,  and marketing facili
ties then available, the mines producing the better grades 
have done w ell . With the enormous d evelopment of our 
Bessem er steel industry, particularly i n  th e West, an out let 
for this class of ores in much increased quantity is offered. 
It is not expected that tile i ntroduction of the basic process 
will impair the value of these min es, as for many years to 
come the new process has an enormous fi eld in a direction 
not conflicting with the interests with which the Lake Supe
rior iron mines are closely al l ied. Indeed, tllere are indica
tions that a supply of su i table raw m aterial might be ob
tained from the same region,  and the occurrence of h igh 
phosphoru s ores, ruuning low in su lphur, and containing a 
small quantity of manganE;Se, might prove of considerable 
advantage to smelters of basic p ig. 

During t h e  last season prospecting b as disclosed many 
prom ising mines, most of which are this year en tering the 
list of  producers . The old ones have, with the aid of  the 
diamond drill ,  examined their ground tborough ly, and the 
great m ajority of them have ore in s ight for many years to 
come. The managers of the mines are con sp icuous for the 
energy with which they have adopted model'll appliances , 
power drills, and high explosives, where needed,  and long 
experience has taught them how to follow out the irregular 
deposits of some of the distri cts. The mines are, as a rule, 
in the hands of individuals and corporations whose business 
management is  conservative, and who have pers isten tly 
avoided appealing to the speCUlative public. The history of 
iron m i ning on Lake Superior, while it has its l ist of fai lu res 
and reverses, has been singularly free from wild-cat schemes. 
The on ly del i berate swindle ever at tempted turned out less 
disastrous to outsiders than those who concocted it  them
selves dreamed of, careful exploration having shown the 
presence of ore deposits where they were not suspected.
Engineering and .Yin ing Journal. 

" � . J . 
A rtificial Wood Ornaments. 

Varied and partial success hp,s, in the pas t ,  attend ed the 
production of embossed wood for furniture decoration and 
ornamen tatio n .  But wood , llOwever th in, does not l en d 
i tself to the die as metals do, and the fiber on which 
its strength depends is more or less fractured in the opera
t ion .  For th is and other reasons it may not be superfl uou s 
for us to describe an entirely different proce ss in u se by B. 
Harrass, in Bo('hkn, in which an artificial wood is used. 

The crude mas. from which the articl es are pressed con
sists  ch iefly of cellulose mixed with any sort of starch. The 

ordinary commercial cellulo�e, which is to be had in any 
quantity in the form of paper, is softened in water and 
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thoroughly disintegrated. It is then put in a fine meshed 
sieve and the water drained off. It is then mixed with 
about 3 parts (by weight) of dry starch , made from wheat, 

rye, potatoes, In dian corn, etc. , as  well as 2 parts of rye or 
wheat flour, or corn meal, or any other flour that contains 
gluten, and very intimately mixed. 

This mixture of cellulose, starch , an d flour, is put in a 
suitable recep tacle, pipes made of thin sheet m e tal are t i le 
best, and heated on a wat er bath for an hour. The tubes 
are then taken out and cooled to ordinary temperature. 
This cooking has converted the mass into a fibrous, tenace
ous, glutinous substance, whicb is in t imately mixed w i t h  
a n  equal quantity of sawdust (or turnings). T b e  stnff is 
then rolled out into sheets and dried in the air or in w arm 
stoves, w hen they are ready to use. 

The dies in which the mass is pressed are of iron, steel , or 
red brass, which are heated to 120° C. (248° Fah r . ), and sub
jected to a pressure of 700 kilos per square centimeter 
(nearly 1 , 000 lb. per square inch). The stuff then becomes 
gummy, and fills out e very corner of the mou ld fully. The 
article is at once removed from the mould while h o t ,  and 
w h e n  cold very much resem hles wood, being both bard and 
elastic, and in t i me gets as hard as bone. Tllese artic l !'s 
can be worked and treated like wood ; can be sawed, planed, 
and filed ; dyed, polished , and glued . 

Large articles can be veneered on the ontside with natural 
ve neer in th is way. The mould is prepared and heat ed, 
and then from one to fonr strips of tb in veneer, which have 
been previously coa ted on one side with gl ue or rosin and 
dried again , are put in the mOUld, accordi ng to it, depth . 
This is eovered with a layer of the dry and pulverized mafS, 

from 2 to 20 millimeters thick , according to the depth. 
Thin and fiat articl es, like key-escu tcheons, buttons, ri
l ievos, etc. , can be fi nhhed by once pressing. whereby the 
veneer becomes so firmly attaehed and uni t ed to the mass 
beneath , that it can not be removed withon t ckstroy ing the 
art icle. In those having a high rel ief, and such as are 
hollow, the article is only partially formed by tbe fi rst 

pressi ng, after which the pre�s is opened again, and t i le 
reverse or cover, to which it al most al ways adhC'res, i s  
taken off. I f  there are any spots not completely covered 
with veneer, a new str ip  is laid on after m oisten ing the g lue  
side . It is  then covered w i th one large piece of dry veneer 
that covers the whole, and then put back i ll the press and 
the full pressure applied. On open i n g  tbe press the articie 
is  taken out of the hot form finished. 

To prevent the articles from d rawing or w arping after 
they are done, white pipe clay is added to the dry mass, 
and this also makes it more plastic, so it fits into the depres
sions better. 

The artificial wood can also be directly ven eered w ithout 
using the pulverized material described , by placing th e 
vell eer that i s  glued on one side on the previously shaped or 

roughly pressed article, and then pressing it with the full 
force. Such articles are, however, more l i able to warp. 

To the pulverized and dried w ood stuff there is added a 
small percentage of a b inding material l ike dextri n e , or 
albu men , or roasted and ground blood , and thus a strong 
connection is formed between the veneer and the pulverized 
wood mass, as well as betw ee n the latter and the artifi cial 
wood beneath. A good , dry, pulverulent mass for tllis  pur
pose is ohtained by mixing from 2 t o  10 liters of pure 
cellulose (paper), with 6 to 30 l iters of sawdust, 1 to 5 l iters 
of dry dextrine in powder, or blood, albumen, rosin , etc. , 
1 to 5 liters of flour, and from t to 2 liters of pi peclay. To 
produce the color necessary for pressing it with the veneer, 
a small quantity of the dry color in fine powder is mixed 
with the powdered mate rial . 

Instead of press ing with the use of veneer as already de
scribed , i. e. , of putting the prepared veneer in the hot dye, 
then putting the d ry cellulose on it in a pOWder, and th en 
pressing it so that the re�1 core of the article is of this m ass, 
a saving of the latter is effected by using a large l J !ock of 
wood of proper shape, or by press i ng in chips and smal l 
waste pieces of wood. 'fhis not only saves a good deal of 
material , b ut also gets rid of worthless bits of wood, and 
makes them valuable. For making very heavy articles, 
such as paper weights, pi eces of metal could be pressed in 
as backing in stead of blocks of wood . 

A Cheap Ice Box. 

With all the recent it l lprovements in family refrigerators 
the price is still su ch as to be an item of considerable con
sequence to thosp. of l imited means. To d wellers in citv 
houses, especially in  " flats," the space they occ u py is o

"
f 

more importance than their cost In some of these apart
men ts they are suppl ied , bui lt in tile w alls, while in others 
they are absent , so that tbe tenant who has none d i s l ikes to 
buy, hoping that his ll ext move will bring him one. In such 
a case the stationary wash tub is  o ften brought into requisi
tion for six days out of seven. To convert t h is into a re
frigerator, plug n ot only the outlet but also the overflo w .  so 
that no sewer gas can en ter. Then purchase a com m on 
japanned tin box such as are marked " bread " a n d sell for 
50 or 75 cents . With a n ail punch a few holes ill the bott o m ,  
a n d  p u t  i t  i n  the stationary tu b , le t ting i t  rest on blocks of 
kind l ing wood. In such a hox 20 pounds of ice w i i h  the 
food for a family of five or six ("UD he p laced with ease. The 
ice does not melt faster than in a $10 ice box, and the wutfr 
drains out i n t o  tile tub a s  fast as it  melts. and can be removed 
once a day by si mply drawing the plug. Those w II " are 
using the device speak very highly of it , and it is n ot pa
tented. 
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IMPROVED GATE. 

We give an engraving of a new driveway gate, recently 
patented by Mr. John F. Lukens, of West Mansfield , O .  
The g a t e  i s  composed partly of wood and partly of iron 
rods. It is  very light both in weight and appearance, but 
amply strong. It is capable of being very easily operated 
from the carriage or by a person on horseback , and at tile 
same time it may be opened and closed in the same manner 
as a common gate. 

The gate opening and cl osing attachment may be readily 
applied to any of the ordinary gates now i ll use at a very 
slight expense. As shown in the engraving, the improve
ment consists simply of a crank formed of a w rought iron 
rod, and put through the upper eye of a common gate hinge . 
This crank is supported in bearings on 
the gate post, and the upper end of the 
rod of which it is formed is bent to 
form a lever for receiving the wires 
which connect with the levers, by 
means of which the gate is opened and 
closed . A movement of one of the 
hand levers in one direction turns the 
crank so as to raise the free end of the 
gate, when it will swing open of its 
own gravi ty. The movement of the 
lever in the opposite direction pro

duces the reverse effect, and the gate 

closes. 
Further information in regard to 

this invention may be obtained by ad
dressing the inventor as above . 

Ozone Crow Oxygen. 

A French chemist, Dessan, has made 
a discovery in respect to the action of 
light that is likely to prove very im
portant. He has found that oxygen 
may be converted into ozone by the 
action of light rays. In making his 
experiment, Dessan employed very -" 

pure �xygen ; it was contained in a 
glass globe, which , together with the 
other apparatus, was carefully covered 
with black paper to prevent the admission of l ight . In 
these circumstances the oxygen did not betray the presence 
pi ozone, but, after the rHys from a Drummond oxyhydro

gen lamp had shone upon the oxygen for twenty-five min

utes, ozone was distinctly shown to be present on testing 
with iodide of starch .  

SPRING STEAM HAMMERS. 

The steam hammer shown in the accom panying cut is 
the invention of Messrs. Gcorge Booth & Coo , and is parti
cularly adapted to the rough shaping of iron work in 
machine shops, and is a useful substitute for the ord i n ary 
�team apparatus in the execution of general work of no  
very gfiJat importan ce. The d riving pulley is connected 
with the shafting by means of a belt, so 
that the machine -is always ready for start
ing . A gearing, actuated by a flat band 
o f  iron run n ing round the base of the 
anvi l , allows of the m achine being instan
taneously stopped at will . To effect the 
l atter it is only necessary for the work
man to cease pressing on this pedal, 
which is jointed at either side of the 
frame, and pulled by a spring that con
stantly tends to produce a stoppage. 

Revolution is transmitted to an eccen
tric w hich is connected with a rod that 
actuates the spring. This latter is con
structed like the bearing spring uscd on 
somfl vehicles. At its center it is set into 
a cap piece which is connected w ith a 
regulating mechanism.  The latter con
sists of two lever arms, of  which the 
larger moves over a notched sector. One 
of the notches is occupied by a catch 
tappet, whose position varies accord i ng to 
the nature of the work. The connecting 
rod likewise perm its of a prel iminary 
regulation . It is constrncled in two 
parts, which are connected by one nut in 
common. The threads at the extremities 
run in opposite directions, so that the 
effective length of the rod may be varied 
in order to render the action of the ham
mer regular. 

These ingenious arrangements permit 
of an exact determination of the force of 
the blow, from the neutral one up to the 
maximum impact. During the operati on 
of the machine the hammer rebounds, and tiJus yields to the 
spring a certain live force that aids the eccentric to pass the 
dead center. The net weight of these hammers varies be
tween 775 and 5,500 pounds. The smallest occupy a space 
of about 1-1 by 3 feet, while the most powerful ones require 
a surface of about 4 by 6-1 feet. The gencral form of the 
apparatus is elegant, and they possess al l the solidity that 
machines of this kind should have. -

" I e . ..  
To size chromos or oil prints before varnishing, use a thin 

solution of fine glue, isinglass, or starch. 

$titutifi t  �Uttritau. 
The Duration of L Ulllinous Perception. An English Pleasure �acht. 

Attempts have repeatedly been made to determine the A Bell-Coleman refrigerating machine has just been fitted 
time which elapses between the appearance of a light on board an iron screw steam yacht kn own as the Sea 
before the eye, and the production of a signal by the person Queen , the o wner of which , says Engineering, is Mr. James 
on perceiving th e light. M. Charpenti er has experimented Galbraith, of Wemyss Bay, a gentleman who has long been 
afresh as to this, a n d  w ith some n ovel results. The subject prominently identified with the managemen t of several well 
of ex periment looked in to a large blackened case and known lines of colonial steamers and sailing vessels. The 
towards a window. A hole in  the further side of the case yacht itself was built in the year 1880, hy Mr. Robert Dun
was closed by a metallic shutter hcld in position by an can , Port-Glasgow , and supplied with compound engines 
elcctro-magnet, though not touched by it. A person behind by Messrs. Rankin & Blackmore. Measuring 210 feet from 
the case broke the circuit of the magnet,  so that the shutter figurehead to taffrail, by 25 feet in breadth , and 16 feet in 
fell ; h is act also produced a mark on a rotating cylinder. depth (m oulded) ; built under special survey of Lloyd's, and 
On seeing the light the person looking int o the case pressed classed in Uoyd's Register ; Laving a tonnage capacity of 
a spring w ith the forefinger of his right hand, an.d this act I 565 tons, according to the Thames Y. M. ; and provided 

- --- ---- -------
with ellgi nes capable of indicating up
ward of 500 horse power in regulal' 
work-the Sea Queen is certainly one 
of the largest, most powerful, and 
handsomest pleasure y a c h t s afloat. 
When handed over to the owner, hel' 
fittings, accom modation , n av igating 
appliances, etc . ,  were exceedingly com· 
plete ; but :lVIr. Galbraith by and by 
came to see that, to make his magnifi
cent yacht perfect, so that long voy· 
ages in w arm climates , ex tending to 
days or even weeks on end , might be 
thoroughly enjoyed, the addi t ion of a 
mechanical refrigerating machine was 
desirable. Placed in the after portion 
of the engine room, the refrigerator is 
supplied with steam from the main 
boiler, and is designed so that it can 
be worked with steam at 80 lb. pres
sure (which is that used for the ship's 
engines when at sea) or with steam 
down to 20 lb. pressure, as when the 
vessel is in port with the fires 
" banked. " Roughly speaking, the 
m achine occupies a space of about 54 
cubic feet, the measurements being 

-. 

LUKENS' IMPROVED GATE 

also, by electrical agency, produced a mark on the cy linder. 
The interval bet w een these marks, compared with the data 
of an electric chl'l;mograph . afforded a measu re of the so
called " duration of luminous perception . "  It appears that 
with the same person , and like condi tions, this duration 
varies, without apparent regularity , to the extent of double. 
But a constant average may be arrived at from say a dozen 
observations ; this,in the author's case,was thirteen hundredths 
of a second (direct vision). With different persons it varied 
from nine to fifteen hundredths. It is not ably increased by 
other brain occupation-e. g. , speaking or attentive l istening 
during the experimen t. It is always greater in indirect than 
in direct vis ion , and greater the further the point of the 
retina struck from the center. This difierence between the 

about 9 feet by 2 feet by 3 feet . The 
air compressor cylinder is 8 inches in 

diameter with 8 inch stroke. At the trial of the machine it 
Wll S worked at from 60 to 220 revolutions per minute, and 
at 150 revolution s per minute it provided 3, 000 cubic feet of 
dry air per hour, thc temperature of which was consider
ably below zero. The meat chamber, which has been de
signedly kept small, has a capacity of 80 cubic feet , so that 
the machinery need only work part of each day. After the 
machine at the tri al had been working only a few hours the 
temperature of the air in the meat chamber came down to 
80 Fahr. It will thus be seen that the machine is capable 
of freezing water for table use and of refrigerating meat 
and other perishable provisions in such a manner that a 
supply quite sufficient for a three months' cruise may be 
taken on board before start ing. Incidentally we may men-

tion that this re&lly very fine yacht is fur
nished with a steam launch, with steam 
steering gear by Bow & McLachlan, with 
steam capstan by Muir & Caldwell, steam 
gear for hoisting the main sail , steam 
pipes to all the baths, steam heating appa
ratus in the pantry, etc. On trial her en
gines indicated 630 horse power, and her 
speed was 13 knots. 

• • •  

Ebonizing. 

How to make wood8, such as cherry, 
mahogany, etc. , look like ebony, is often 
desirable, and a correspondent of the Hub 
gives the fol lowing directions : 

To imitate black ebony, first wet the 
wood with a solution of logwood and cop
peras, boiled together, and laid on hut. 
For this purpose 2 ounces of logwood 
chips, with 172' ounces of copperas, to a 
quart of water, will be required. 

When the w o rk has become dry, wet 
the surface again with a mixture of vine
gar and steel filings. This mixture may 
be made by dissolving 2 ounces of steel 
fi lings in one-half pint of vinegar. 

When the work has become dry again, 
sandpaper down until quite smooth . Then 
oil and fill in with powdered drop-hlack 
mixed in the fil ler. 

Work to be ebonized should be smooth 
and free from holes, etc. The work may 

SPRING STEAM HAMMER. receive a light coat of quick·drying val' 

nish, and then be rubbed with finely pul
two kinds of vision is considerably reduced by many days' veri zed pumice stone and linseed oil until very smooth. 
practice, b ut is never entirely suppressed. Practice also - , • , .. 
considerably shortens the duration of the reaction for differ· A SALT BED 115 FEET TIUGK.-1'here was completed, 
ent  poin ts of the retina. The exercise of an eccentri c point . July 22, at Marine City, �Iichigan, a well which passed 
affects the d ifferent points of the same retinal hemisphere, through 115 feet of solid crystal salt. Salt was encountered 
abridging the duration, but not those of the other hemi- first at a depth of 1 , 633 feet, and from that point to the 

sphere . Further, this shortening influence of exercise of a depth of 1,748 feet the material removed was pure salt. 

poi nt in the inner half of the left retina extended to the .. , • , .. 
outer half of the right retina, while the inner half of the THE universal square may be used as a try-square , T· 
latter retina reacted much more slowly than the same square al'! a gradllated rule, for laying out a miter, and for 
exercised part of the left eye. finding the center of a circle. 
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COMPOUND NEST OF THE C. PALUSTRIS AND THE 

A. PHIENICEUS. 
BY DANIEL C. BEABD. 

Almost e very one whose business or occupation bas in
troduced him to an intimate acquaintance with tbe salt 
marshes that line our eastern coasts, is familiar with the 
odd chattering notes of the marsh wren. This little bird 
finds its board and lodging among the reeds and rank 
grasses of the damp salt meadows. Morning and evening 
its song, if such vocal efforts can be so calle_d, may be 
heard, but especially does it delight to sing at night. Ofterf 
after a long sail, when belated and overtaken by night, the 
writer bas welcomed the harsh, but not unpleasant, notes of 
the long-billed marsh wren (Oistothorus palustris) as a signal 
from shore and home, 

Not long since a boating party caught in a dense fog only 
discovered their dangerous proximity to the shore from the 
warning notes of one of these little coastguard. 

Other birds find refuge and sustenance among the salty 
sedges inhabited by the marsh wrens. Among them may 
be seen the brilliantly decorated Agelaiu8 pholnice?IS, con:
monly known as the rtld wing or swamp blackbird. The 
lustrous black plumage of the male bird shines in the sun, 
giving out greenish metallic reflections. Its shoulders and 
lesser wing coverts are ornamented with crimson epaulets, 
giving it a very martial and rich appearance, in strong con
trast with the modest brown plumage of its friend and 
neighbor the marsh wren. 

Some time ago the writer published an article ann ilI UH
tration in this paper of a fish hawk's nest, 
the interstices of which were filled in with 
the nests of the cow blackbird (Quiscal1l8 
purpureus), making a sort of compound 
nest, or tenement house, of the structure. 
Following the above mentioned article was 
a second, illustrating and describing the 
strange two story nest the summer yellow
bird builds to cover the eggs which that 
tramp, the cow blackbird, delights to sur
reptitiously deposit in the nests of smaller 
birds. 

The same young collector that secured 
the writer the yellowbird's double nest, 
discovered and brought to him another 
two-story nest. This time both nests bore 
unmistakable evidence of being inhabited. 
The lower compartment, from its peculiar 
spherical form and the reeds and cat tail 
cotton of which it is composed, would be 
at once recognized as the nest of the 
marsh wren, even if it did not contain 
the little chocolate colored eggs of that 
bird. The upper nest is cup-shaped, 
three inches inside depth and diameter. 
The outside is made of coarse straw and 
fibers, and the inside l ined with fine grass. 
A single gi"lmce suffices to prove it to be 
the nest of a swamp blackbird. Two 
bluish-green eggs, with strange hierogly
phic markings on the end,  occupy the 
upper floor, and three little brown eggs 
are h idden in the lower nest. The black
birds must have commenced the upper 
nest about as soon as the wrens finished 
the lower one. 

In both the upper and lower stories of 
this seaside tenement house the eggs were 
warm when discovered. which proves that 
the mother birds had been off the nests 
but a few moments. The writer knows 
of no other recorded instance of  a com_ 
pound nest occupied by the red-winged 
blackbird and the little marsh wren. 

, . / 

J titnfifit �tutrita:u. 
in  any climate. Cadet de Vaux suggested the plunging of 
eggs for twenty seconds in boiling water, in order to coagu
late that portion of the albumen nearest the shell, and then 
to pack them in vessels half filled w!th sifted cinders. This 
process-which, by the bye, has been well known in some 
parts of Scotland for many years-yields excellent results, 
but if neglected for but a second or two, the eggs are liab� 
to harden. The process kncwn as " liming " in England, 
and as the Cadet-Gassicourt process in France, is very 
popular ; on the other side of tbe Channel, however, " limed " 
eggs are never eaten d la coque, but only in the shape of 
omelettes , etc. Some preservers claim to obtain better 
results, as far as the taste of the egg is concerned, by sub
sti tuting ordinary salt for lime. The solution, it is said, 
penetrates the shel l ,  and so acts upon the organic matter as 
to diminish its susceptibil ity to decomposition. The eggs 
are immersed during several hours. Apper!, the Columbus 
of food preservers, gave some attention to the subject of 
egg-preservation. His favorite process was to introduce the 
eggs into a bottle half filled with bread crumbs to prevent 
breakages. After carefully corking the bottle, be placed it 
for several minutes in a sand bath, the temperature of which 
he kept at 70° . For home consumption , the French peaB
antry have for ages preserved their eggs in a very simple 
fashion. They take a wooden case, or a large barrel,  and 
pack them in  thirk layers of sawdust, fine Rand, chalk, bran, 
cinders, or coal dust, so that they do not touch each other. 
In the Maritime Provinces , the peasants lise layers of aHhes 
moistened with salt wal er. Both these processes are sue· 

'. 

its noisy little tug and yellow flag at tbe masthead slipping 
along in single file. It was a grand way of realizing the 
work of the canal. Nineteen vessels went by, averaging, 
our captain told me, 1,500 tons burden. All save two car · 
ried the British flag. Three were crammed with pilgrims, 
forecastle, main-deck, and quarter-deck, one mass of life. 
Even the boats were full of them, and from under a canvas 
awning peeped the pale faces of women. One lot were Rus
sion pilgrims from the Caucasus-savage looking fellows in 
fur caps and black cloaks ; the others were Algerians and 
Moors in turban and burnous. The rest of the ships were 
cargo-laden,  22 and 23 feet in the water. All went by safely 
till the 17th, the Scotch Greys, came. She went a yard or 
two out of her course, and at once was aground. She had 
passed us, but others had still to come, and there was noth
ing for it but to wait till the Scotch Greys got free. Haw
sers were made fast to stern and bow on either bank , and 
after an hour's shouting and steaming and winching, the big 
ship swung into place again. The rest came by without dis
aster, and we got under way ourselves at eleven o'clock. 

'l'he canal is not big enough for the present traffic. Ship
ping to the extent  of over 3,000,000 tons passes through 
every year, and it is steadily on the increase. Ships have 
to wait their turn, and much valuable time is wasted at 
eitber end and in the pass&ge. 'l'he accommodation may 
he increased in two ways. The whole length of the canal 
may be widened so as to allow of ships passing each other 
everywhere. Such a work would not be difficult, but it 
would be very costly. The deep-water l'assage would have 

/ 

to be more than doubled in width, as the 
slow speed makes steering difficult, and 
ships in passing would require plenty of 
sea room to avoid accidents. The present 
width of 25 yards would have to be raised 
to 60, but it would not be necessary to in
crease the width of surface of the whole 
waterway, which is already 100 yards 
from bank to bank. The second mode of 
increasing the facilities of passage is more 
feasible, and has much to recommend it. 
It consists in a considerable increase of 
the number of gares or passing places, and 
in the lengthening of those already in ex
istence. There are at present thirteen, 
and they might easily be increased to 
twenty. The same precautions now prac
ticed would be still enforced in the pass
ing of ships. 'rhe block system would be 
carried out from gare to gare. The buoy
ing. of the passage is already excellent, 
and there would be no increase in the 
danger of fouling and jamming. The 
consequences of such accidents in so nar
row a waterway as the canal are so seri
ous that I think, on the whole, the in
creasing of the gares is most to be recom 
mended. But one or other improvement is 
necessary.-Oorrespondent London Times. 

• • •  
An EIghty Pound Hailstone. 

The accompanying sketch . made from 
nature, shows the construction and differ
ence in style of architecture of the nests, 
as well as the d ifference in the size and 

COMPOUND NEST OF THE C. PALUSTRIS AND THE A. PH!ENICEUS. 

Considerable excitement was caused in 
our city last Tuesday evening by the an
nouncement that 'a hailstone weighing 
eighty pounds had fallen six miles west 
o f  Salina, near tbe railroad track. An 
inquiry into the matter revealed the fol
lowing facts : A party of railroad section 
men were at work Tuesday afternoon , 
several miles west of town, when the hail
storm came upon them. Mr. Martin Ell
wood, the foreman of the party, relates 
that near where they were at work hail
stones of the weight of four or five 
pounds were fall ing, and that returning 
toward Salina  the stones increased in size, 
until h is party discovered a huge mass of 

appearance of the birds themselves. It is a fact worth 
noting that in all three instances of compound nests the 
blackbird plays the part of a parasi te in a greater or less 
degree. 

.. , . ,  .. 
Th e Pre.servation of Eggs. 

Much scientific attention has been devoted i,n France to 
the preservation of eggs. The leading principle of all pro
cesses is tbe protection of the interior of the egg from the 
action of the atmosphere, and consequently it has long been 
settled that only the fre(,hest eggs are eligible for preserva
tion . To the solution of the prohlem of how to prevent the 
air from penetrating the shell of the egg, the experiments of 
such eminent savants as Musschenbroek, Reaumur, and 
Nollet have valuably contributed. 'rhey all agree that the 
most practicable method is to envelop the new-laid egg in a 
light coating of some impermeable 8ubRtance, such as wax, 
tlillow,  oil, or a mixture of wax and olive oil , or of olive oil 
and tallow. Heaumur suggests an alcoholic solution of resiu , 
or a thick solution of gelatine. Nollet experimented suc
cessfully with India-rubber, collodion, and various kinds of 
boot· varnish. In practice, the most successful method has 
been that of Cornier, of Mans. This consists in covering 
the eggs with a varnish ,  the composition of which is kept 
a secret. The eggs are packed on end in sawdust, and, it is 
said, will preserve their freshness during quite nine months 

cessful. Drying eggs, and reducing them to powder (an 
invention patented by Chambard in 1852) is another method 
of presel'vation that is profitably pursued in France.-Lon
don Grocer . 

. . . .  ., 
The Suez Cail al in 1882. 

I was glad to see how much of the bank� are now cased 
with stone. Trees grow with difficulty in the sand and their 
roots suffer from the salt water. A sandy bank is carried 
by the wash of the steamers into the deep water channel. 
But this stone casing resists the wash, and when it is com
plete the company will be abie to increase without danger 
their regulation speed. Vve met with no obstacle for two 
hours. In this great highway of nations we saw no life 
save the wild marsh birds and the waste of water stretching 
away to the yellow desert. There are gares or passing 
places every few miles, where the deep waterway is widened 
from twenty-four to fifty yards, and sometimes more, and a 
signalman system stops or allows to pass the ships accord
ing as the run is free or occupied. We passed the first gare 
successfully, but at the second the ball was hoisted above 
tbe flag, which in canal lallguage means " go into the sid
ing " Nothing came by be fore sunset, when all traffic 
ceases, and we lay in the quiet moonlight with every inten
tion to proceed at sunrise. But when I came up next morn
ing to see the start I found a fleet of great ships, each witb 

ice weighing, as near as he could judge, 
in the neighborhood of eighty pounds. At this place the 
parly found the ground covered with hail as i f  a wintry 
storm had passed over t.he land. Besides securing the mam· 
moth chunk of ice, Mr. Ellwood secured a hailstone some
thing over a foot long, three or four inches in diameter, and 
shaped l ike a cigar. These " specimens " were placed upon 
a hand car and brought to Salina. Mr. W. J. Hagler, the 
North Santa Fe m€l'chant, became the possessor of the larger 
piece, and saved it from dissolving by placing it in sawdust. 
at his store. Crowds of people went  down to see it Tuesday 
afternoon , and many were the theories concerning the mys
terious visitor. At evening its dimensions were 29 x 16 x 2 
inches.-Salina (Kansas) Journal. 

.. f . . .. 
A -wards to ADlerican ElectricIans. 

Among the awards to exhibitors at the International Elec, 
trical Exhibition at the Crystal Palace were tbe  following : 
A diploma of bonor to the Anglo-American Cable Company ; 
a gold medal to T. A. Edison for lighting apparatus, etc. ; a 
gold medal to the Anglo-American Brush Light Company 
for the Brush dynamo machine and arc lamp ; a gold medal 
to the White House Mills, of Hoosac, N. Y. , for a dynamo 
machine ; a gold medal to the Direct Uni ted States Cable 
Company ; a gold medal to Professor A. E. Dolbear, of  Bos
ton, for an electrostatic telephone ; and a. :;i1ver medal to 
the Philadelphia Dynamic Company. 
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Etchi n g  Recipes. 

BY MAJOR J. WATERHOUSE, B.SC., ASSISTANT SURVEYOR-GENERAL 

OF·INDIA. 

MORDANTS FOR ZINC. 

� ti .�utifit �tUtritllU. 
of water, applied for five minutes. For each subsequent 
etching 8 to 10 drops of acid are added for each 100 grammes 
of water, aud the time is increased, by degrees, from five 
to fifteen minutes. For the final etching of the broad 

The comparative cheapness Cof zinc would give it an lights he uses : 
advantage over copper or steel for engraving and etching :;:�;�t��i�C
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with thc graver or point, bu t it does not seem to be re- . 
commended for these purposes. It is hard to cut with the Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 par t s .  

graver, and, though it hites easily, it is not suitable for fine To soften down the ridges between the lines the plate is 
work. Another def�ct is that it  will not stand a long im- inked al ld dusted as before, and etched with dilute nitric 
pression ; but this may be overcome by surfacing the plate acid at 5 per cent applied for about a minute, and the ink
with copper. The principal uses of this metal for pri n t ing ing, dusting, and etching repeated as often as may be 
purposes are for surface pri nting or zincography, in the nece8sary. 

same manner as lithography, and for the process of biting According to Husnik, the first two bitings are given with 
in relief, and zincotypography 01' Gillotage, n o w  so largply 1 part of nitric acid to 40 of w !1ter, the first biting lasting 
employed as a substitute for wood blocks. It can also be two minutes, the second four to five minutes. For the 
engraved very delicately in the same style as engraving is third biting the acid is used double the strength , and ap
done on stone through a coating of gum. plied for five min utes. The acid is m ade stronger for each 

Thc etching fluids for zi n c  are of t w o  entirely different succe�sive biting. 
kinds : first, I I I  ixtures of gum and weak acids, used for pre- Moock ("Impression Photographique aux Encres Grasses") 
paring plates for zin cographic printing in the lithographic gives a first biting with nitric acid at 2 per cent for two or 
P!,(;S8, or for the preliminary inking preparatory to being three minute� , adding about the same quantity of acid for 
bitten in re lief by the Gillotage process ; and secondly, mineral five successive bitings, gradually increasing the time. After 
acids, more or less dilute, used for biting in relief and ordi. the first five bitings, the plate is thoroughly cleaned, 
nary etching. strongly heated, w ell inked again w i th a harder ink, and 

Zi , cographic Etching. -This kind of etching is more a pre- rebitten with acid as strong as the last used ; t he operation 
paration of the plate for printing than engraving or biting, is repeated for four more bilings, using less heat, and 
the object being merely to fill up the pores of the metal with biting less and less each time. These last bitings are for 

gum ,  and pre vent it receiving printer's ink from the roller smoothing off the edges of the lines. 
elsewhere than on the lines of the drawing. In his " Instruction in Photography, " Captain Abney 

The solution most commonly employed for this purpose gives the following process : 
is the mixture of gum and decoction of gall s, in use 3.t the Having made the transfer in the usual way, and dusted 

Ordnance Survey Office, Southampton, and giveu by Sir it with resin, flood the surface of the zinc plate with a 
Henry James in his work on Photoidncography. It is pre- 10·grain solution of sulphate of copper, which precipitates 
pared as follo ws : 4 ounces of Aleppo galls are bruised copper on the uncovered parts, and forms a copper-zillc 
and steeped ill 3 quarts o f  cold water fol' twenty-four hours ; couple. It can then be etched with very dilute acid. 
the watel' and galls are then boiled np together, and the Hydrochloric acid . . . . . . . . . . . . . . . . . . . . . . - . . .  . . . . . . . . . . . . 1 part. 

dJcoction strained. The gum·water should be about tbe Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500 to 750 parts. 

consistency of cream. One quart of the decoction of galls This is contained in a roeking trough kept constantly in 
is added to 3 qnarts of the gum-water, and to the mixture is motion. The first etching takes about twenty minutes. 
added about 13 ounces of phosphoric acid, which is preparpd Th� plate is then wash pd. and .i n ke(� . dusted and coppered 

by placing sticks of ph osphorus in a loosely-corked bottle of a�am, �nd then etched WIth a(nd tW ICe as strong, the opera

w ater, so that the ends of the sticks may be un covered: tlOn bemg repeated as often as may be n ecessary. 

The ox idation of the phosph orus produces phosphoric acid , ?,he fo\lowin¥' m.ethod is somewhat similar, though, in 

wh ich dissolves as faEt as it is formed. tins case, the ae](i bItes the parts not covered by the  copper. 

The etchin g solution should only just mark a piece of A zinc plate, covered with varnish, and etc bed with a 
plain zinc. point,  is treated with a neutral solution of copper. which 

I I I  Richmond's " Grammar of Lithography " the foll owing deposits copper on the lit�e;:. Tl�e :arni�h is t�en re.moved , 
modifications of this furmula are given : and the plate etched WIth mUflatIC aCId, whICh hltes the 

zinc, leaving the copper untouched. As soon n s  a per
ceptible relief is obtained, t.he plate s hould be inked and 
bitten in t.he ordinary way. 

Decoction of n ll tgall s . . .  . . . . . . . . . . . . . . . . . . . . . . .  . . .  % pint. 
GI' m water as thick as cream . .  . . . . . . . . . . . . . . . . . . . . .  XI " 
Phosphoric acid sol ution . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 drachms. 

Boil it ounces of bruised Dutgalls in it pounds of water 
till red uced to one-t hird , strain, and add 2 dl'achms of nitric 
atld 4 drops of acetic acid. 

A very excellent method of biting zinc in relief is by 
gal vanism. Roret's Manual-befure quoted-gi ves two 
methods by Dumont and Devince nzi. 

[AUGUST 1 9, 1 882. 
if zinc be covered by precipitation with certain metals, it 
is only bitten by nitric acid iu the parts left uncovered, 
while, on the contrary, dilute Hulphuric, muriatic, acetic, 
and other acids will bite it only in tile parts covfl'ed l)y the 
other metal. Thus if zinc is covered in parts, as by writing, 
with a thin coat of powdery platinum, the parts covered 
with the platinum may be etched w ith sulphuric a cid diluted 
with 7,000 parts of water. If gold be Rubstituted for pla
tinum, sulphuric acid diluted with 5, 000 parts water wil l  
etch it .  Silver requires 3,500 parts water ; tin ,  1 , 500 ; anti
mony, 700 ; bismuth, 500 ; lead, 400. 

M. Gourdon takes an ordinary silver print, fixed, hut 
not toned, and well wasbed, and transfers it, face down 
ward, o n  a plate o f  zinc. I t  is moistened on the back, first 

with ammonia. and then with a solution of cyanide of 
potassium, pure, or mixed with carbonate of soda. After 
a while the silver image will be regularly transl'erred to the 
zinc, and can be etched with very dilute sulphuric acid to 
form an engraved plate. 

Boivin plates a zinc plate with silver, treats it in the 
dal'k-room with an alcoholic solution of iodine. washes it, 
and passes over it a solution of tannin or pyrogallic acid, 
and (Iries. 

T h e  plate is exposed to light for a few minutes under a 
cliche, and then plunged in the dark into an electro gilding 
bath attached to the negative pole of the battery. 

Those parts of the plate where the l ight has acted on the 
iodide will take a coat ing of gold, w b ile the other par i s  will 
refuse it. The iodide of silver is dissolved with cyanide of 
potassium, and the plate is then bitten, the gold parts form-
ing a reserve. 

Moock etches zinc with one or two Daniell cells, t he 
plate to be etched being in a separate trough containing 
dilute nitric acid at 3" B ,  and attached to the copper pole 
of the battery, while the con ducting wire from the ot her 
pole dips about an inch into the acid. The etching t" kes 
an hoUl' or t w o, according to the ;;ubj ect, and, if necessary, 
parts can he stopped out w hen sufficiently bitten. 

According to SC:lllloni, sulphu ric, nitric, muriat ic, and 
pyroligneous adds al l etch zinc, but must be well diluted 
with 20 to 30 parts of water. 

Mordants for Brass and Bronze, -Neither brass nor bronze 
seems to be much used for book-work engraving. Accoroi 
ing to Kruger, the mordants for brass are much the same as 
for copper. 

For surface printing on brass in the lith ographic manner, 
Roret's Manual gives : 

Gum arabic . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 parts. 
Nutgalls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 " 
Nitric aci d . . . . . . . . . .  . . . . . . . . .. . . . . . . . . . . .  . . . .  . . . . . . .  1 part. 
Phosphoric acid . . . . . .  . . . . . .  . . . .  . . . . . . . . . .  . . . . . .  . . . . .  4 parts. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 .. 

For etching bronze. the follow ing is given in Roret's 
" Manuel du Graveur : "  

Pure r itric acid at 400 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 parts. 
Muriatic acid at 200 . .  . .  .. . . . . . . .  . . . . . . . . . . . .  . . . .  . .  • . .  . .  5 " 

-Photo Nmos. Richmon d recommends, however, the use of simple 
decoction of galls without acid, and gumming-in after 
etching. 

Knecht, in Roret's " Manuel de l 'Imprimeur Lithographe, "  
gives the fol lowing, containing cop per, but this I find gives 
an unpleasant dark tone to the zinc : 

In Dunu,nt's Method the p late, having been inked in, and 
d U 8ted with resin, has a copper conducting wire attached 
to it, and is then placed in a wooden frame parallel to a 
copper plate of the same size, at a distance of about twelve Accident in a Grain E l evator. 

inches, and the whole is pl unged into a bath of sulphate of The large elevator. A, of the New York Cen tral Railway, 

Gallic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 centigramme. 
Water . . . . . .  . . . . . . . . . .  � . . . . . . . . . . . . . . . . . . . . . . . . .  1 llter. 
Gum arabic . . .  ' . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  4 grammes. 
Nitric acid . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  2 milligrammes. 
Sulphate of copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 

Sulphate of copper . .  . .  . . . . . . . . .  . . . . . . . . . . . . . . . .  50 parts. 
Rock alum . . . . . . . . . . . . . . . . . . . .. . . .  , . . . . .  . . . . . . ..  . . 40 " 
Hulphuric acid . . . . . . . . o .  . . . . . . . . . . . . . . . . • . . . . .  20 u 

Gum arabic . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 60 H 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1,000 " 
IIusnik gives the fol lowing, also used by Hannot at the 

Depot de la Guerre, Brussels : 
Gum arabic . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . 40 parts. 
S :11 phate of copper . . . . . .  . . . .  . . . .  . . . . . . . . . . .  . . . . . . . . . . .  2 "  

Gal lic acid . . . . . . . .  . . . . . . . . . . . .  . . . . . . .  . . . .  . .  . . . . .  . . . . . .  5 "  
Nit r i c  acid . . . .  . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  J.2 part. 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . .  1,DCO parts. 

Motteroz u ses gum-water acidulated with a few drops of 
muriatic acid, so that it wil l  not visibly bite the plate-or 
better, decoction of nutgalls. 

Moock gives : 
Water . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  100 grammes. 
Gum arabic . . .  . . . . . . . .  . . . . . .  . . . . . .  . . . . . . . . . . . .  15 
Nit-ric acid . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . .  2 drops. 

or muriatic acid . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  4 to 5 
Solution of nutgalls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 grammes. 

Scamon i  has the followins-, by Garnier : Boil about it 
ounces of bruised gall-nuL- in a pint of water, till reduced 
to one-third, filter. and add 2 drops of nitric acid and 3 
to 4 drops of muriatic acid. For very fine work this may 
be weakened with water. It is applied for about a minute , 
then washed off, and the plate gummed. 

Zincotypo.qmphic Etching. -In biting zinc plates in relief, 
the acid generally ufoed is nitric, of different degrees of 
stren gth according to the natll l'e and state of the work. 

A fter  the transfer is made, the plate is etched with one of 
the foregoing prefiara.tions, then inked-in and dusted with 
fi n ely-powd e red resiu, which adheres ouly to the lines. 
This procedure is followed after every biting, the plate 
being warmeo to melt the resin and inky coating, so that it 
m ay run down between the lines and protect them from the 
unrlercllttin!!,' nction of t he acid. 

Kruger, in his " Die Zinkogravure , " reeom lllend�, for the 
first relief etching, nitric acid 30 to 40 drops to 100 grammes 

zinc. The zillc plate is connected with t he carbon pole of at the foot of West 65th Ftreet, was serioubly imperiled 
a Bunsen battery, and the copper plate to the zinc pole. August 1,  by the bre aking of a shaft on the top floor. The 
A weak current  is allowed to act, and the sufficiently-bitten elevator is 350 feet long, ami 1 45 feet high. It 1,; operated 

parts are stopped out from time to time. by t w o  powerful engines in the basement, the powel' being 
}I. Devinceuzi's proce.,s is similar to the above, and, from transmitted by a rubber belt (300 feet long and weighing 3 

trial, I know works very well. tons), which connects the driving wheel of the engine with 
The plate . havi ng been rolled up with a strongly-re�inous a shafting wheel on the top floor. The shafting wheel 

ink, is slightly etched with very dilute SU l phuric acid , to weighs 4 tons, and connects with a horizon tal steel sha ft, 
clenn the sUl'face, and is then plunged into a solution of 7 in ches in diameter, running the whole l ength of the bui: d

s ulphate of copper at 15 °  Baume (about 70 grains to tbe i n g. This shaft broke close to the w heel , which was 
ounce), in connection with a plate of  copper of the same thrown out of place w ith great violence. The shaft was 
size, placed about one fifth of an inch away from it. The bent �n d  twisted. Th� frict�on of the displaced belt agail t st 
plate is taken out every minute or so, to remove the copper, the SHies of the �pelllngs III the floors caused a bUl'st of 

and at the end of from four to five minutes is sufficiently tl�me at each pomt of co�tact, ?ut fortunately the belt 
bitten to yield good impression� from a chalk original. A I slIpped from the wbeel, and I ts funous motion was stopped 
drawing with a pcn may require seven to ten min utes.. before the flames got beyond control. 

Bpfl)re l eav i n g  this part of the subject, it may be llH'n- .. , • , .. 

tioned that, i n  the processe8 for biting with nitric acid. it is Cotto n Stellls Cor Cattle Food. 

essential to keep the acid in conRtant moti on,  and in some Mr. Edward A tkinson has found a new element of value 
establishments the strength of the acid is mai ntained d uring iu the cotton crop, and oll e which promises to mater ial ly 
the biting by aUowin¥ nitric acid to fall drop by dmp from advance the prosperity of Sout hern farm ers. It appears 
a bottle or other v essel placed above the trough. that. for each bale of l i n t  there are 1 ,50" pound , of stems, 

Deep Etching.-For simple etching on zinc. Seymour which an� very rich in phosphates of lime and potash. Wh en 
Haden recommends 1 part nitric acid to 3 of water ; or, ground and mixed with ensi lage or cott on seed meal (which 

Hydro('hloric aci d .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10 parts. is too ri ch for use as fodder in large quantities), the stem 
Chlorate of potash . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . .  2 "  mixture makes a superior cattle food, rich in all the demPllts 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88 " needed for the production of milk . meat, and bene. It i, 

Dissolve the chlorate of potash in half the water-boiling- believed that this utilizat ion of tbe cotton ,tems, hitherto a 
and mix the hydrochloric acid with the remainder. The nuisance, will prove to cotton growers a new source of 
two solutions are added together for use. weal th, and in many parts greatly facilita te the raising of 

Kochler ( "  Lalanne's Etching " )  mys 1 part of nitric acid to !Stock, by furn ishing a sub,titute for gra in, which now has 
8 parts of water is e qual in effect to equal parts of acid and to be hrought from the West for stock feeding. 
water used with copper for the same length of time. ... , • , .. 

A. Martin uses 1 part nitri c  acid to 2 of water. THE FOUR GREAT PORTS. -Liverpool ranks n s  the most 
Kruger ( " Dic Zinkogravure ") gives : im portant  port in the w orld, with an annual tonnage of 

Sulphate of co pper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 parts. 2, M7, 372 ; Londou stands second, with a ton l1 n ge of 
Chloride of copper . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 " 2�330t688 ; Glasgow tbhd. witb 1 , 432, 364 ; New York fou l' th,  
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  64 ..  
Muriatic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 "  with a tonnage of 1 , 1 53, 676. As a manufacturing city New 

also York leads tbe world. 
Ni tric aci d . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  1 part. 
Water . . . . . . . . . . . . . . . _ . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . .  40 parts. 

M. Gourdon has proposed a curious process of photo
engraving on zinc, founded on M. Merget's discovery that 

. , . � . 
DENZINE will answrr much better to exterminate roachrs, 

moths, etc. , than anything else. It will not hurt furniture 
in the least, and can be easily applied. 
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RECENT INVENTIONS. 

RecUning Chair. 

A chair hammock, which is easi ly and readily adjusted 
for a sitting, reclini ng, or recumbent posture of the body, has 
been paten ted by .Mr. Alden G raham, of Boston Highlands, 
Mass. , and is shown in the accompanyiug engraving. The 
hase of the chair is  of ordinary construction, and has npper 
side rails thut are secured at tteir n p per ends to the front 
portion s  of the frame,  and arc attached to the frame at the 
rcar port i on so as to slant down and back, an d have notches 
on thei r upper pdge. The si des of the base have secured to 

. 
their rear inner surfaces fixed cams, against which the side 
pieces of the  c h air hack rest. The side pieces, C, of the 
back are united by 
rounds, and have the 
side pi eces of the b�se 
of the chair pi voted to 
t h e  m on opposite 
sid es. To the ,ide 
p i eces, C ,  and to t h e  
fro n t  pieges arms are 
pi voted and the fr'mt 
pieces turn on the 
up per front round of 
tlie base. The bn ck 
of the chair is made of 
canvas, attached at its 
Opposl te ends to the 
upper round o f  the side piece, C, and the lower rou n d  
of t h e  s i d e  p i e c E' ,  G. T h e  round of t h e  side piece 
C, has a ratch et and pawl by which the tension of the 
covel' may be regulated . B races are pivoted to the piece�, 
G, that e n gage wi th  the notches i n  the u pper rail of the base, 
when the chair is  i n  a n  uprig h t  positio n ,  and retain i t  in this 
po ' i l IOn.  W hen th e occu pant o f  the chai r desires to change 
his po;-it ion h e  raises the braces out of the notches and 
t hrows hi mself backward, and the side pieces, C,  resting on 
the earns i J alance the chair and hody so that t h ey may be 
adj \lsted to o ifferent positions, the cams form ing a constant 
and nrrn support. 

Ititnfifi t �tutri tan. 
Spring Hinge. 

The spring hinge for automatically closing gates or do.ors 
from either direction, shown in the accompanying engraving, 
has recently been pate n ted by Mr. Ezra Ale, of Altoona, 
Pa. A hinge plate, A, havi ng two jaws, B, projec ting from 
its flat surface, is secured to the frame of the door, and be
tween the jaws,  B, is in serted a loop, C, attached to the 
edge of a socket hinge plate,  D,  that receives and is secured 
to t he edge of the door or gate, and by passing a pintle 
through t h e  
jaws and loop 
a h i  n g e is 
formed. A tubu
lar casing, G,  
projects from 
the back of the 
plate, A, and at 
the inner .en d of 
the caFing the 
plate has a trn ns
verse aperture. 
A cross p iece in 
t.he (;asing, G, rests on one end of a spiral spring, the oppo
site end of the spring resting again st the plate, A. A screw 
rod passes throngh the c ross piece, and to i t s  inn e r  end two 
chains are attached, their o pposite ends passing th rough the 
aperture of the plate, A, nnd are n ttached to the op posite sides 
o f  the h i n ge loop, C. When tbe door is swung in either direc
tion the spring is compi'essed . and if t he d oor is releaSed the 
sprin g  doses it,  and if the h i nge is applied o n  a door s w ing
ing in one direction only bnt one chain will be requ ired. 

Sh an Cutter. 

A new nnrl improved straw cutter, patented by Mr. John 
W. Baughman,  of Wooster, 0. ,  is shown in the accompany
ing e ! l gravi ng. A i� the frame of  the m achine, and B is  
t he feed bJx. The fro n t  po�ts o f  the frame rise above t h e 
t o p  of tbe feed box, and to tbe i r  upper parts are attached 
beari ngs in which a s haft revolves. To one end of the sbaft 

is attacbl'd a large balance wh('el , and tbe other end is a 
c ra l lk. by which the machine is turned. Upon the middle 

IIllI·roved Ruler. 
of the arm of 1 he crank is formed a second crank, and to 

Mr. George L. Knox, Secretary of Col well Lead Company, 
the spukc of the 

63 Cen tre street, New York, has recently patent e(l a mler by 
bal a n ce wheel, at 

w hich t h e  i n k  t l ' at m ay pass from the  p('n to t h e  mler is 
the same distance 

absor bed and effectually prevented from run n ing d o w n  upon from the axis of 
the paper to be ruled. Tllis is an ordinary ruler having in one the shaft is at
of i t;; edges a 

tached a crank pin. 
deep groove 

The crank and the 
exte n d i.ng i t s  

crank p i n  a re con-
en tire length, 

neeted to the lower 
ana i n  this 

corners of the knife 
g r o o v e  is 

frame by two con
p l a c e d  a 

n ccting rods, and 
folded pl n te 

the k n i fe fram e  is 
of s h e  e t. 

kept in place by 
metal. In the.  1 I d '  S i( el an glbs pl aced on the forward ('n d  of the frame, w h ich 
recess of t i , e  folded metal phte a strip of blotting paper or 

sl ides up and down tarrying a k n ife attached til it in an in
other absorbing m aterial is placed, the outer edge of which 

clilled position. To the side bars of the knife fra me are 
reaches to near the outer edge of the rukr, as sho w n  in the 

at.tached lugs, which , as the frame moves upward , strike 
an nexed engrav i ng. T h e  mt·tal of the folded pbte hns some 

. flgll inst and raise the projecting ends of the levers, M, the 
el astici ty,  so that when removed from the groove the sides w ill 

levers being pivoted to p a w l s  that engage with ratchet 
open slightly t o  receive  the a bsorbing strip and when placed 

w h eels att ached to the ends of the upper and l o wer feed 
in the groove it  acts as a spring against the w n lls for holding 

rollers. The l evers, M, are kept in place, and are made to 
. itself securely in place. T h e  metal p l atc may be removed at 

opera t e  in vertical planes by keepers attached to the 0ppo
ph asure for rencwing the absorbing strip and for adjusting 
its edge at a proper d istance from the edge of the ruler. 

Washing Machine. 

Mr. George C.  Mi ller, of  A l lian ce, 0. ,  has recently 
paten ted i m provemellts in w ash i n g  machin es, by which the 
clothes may be th oroughly washed without inj ury. The 
wash box is of the ordinary construction. Two horizontal 
bars, to the ends of which are hinged the ends of uprights,  
are snspended from the sides of t h e  w a sh box by spiral 
springs, as sho w n  in the engraving. O n  the upper side of 
the h orizontal 
bars is secured 
a rllb board, the 
upper side of 
which is con
cave and corru
gated,  and to 
eac h pair of th e 
u p right b nrs is  
also  secured a 
rll b-board co rru
gated on i ts in
ner side.  Coiled 
s p rings arc pro
perly secured be-
tween the rub-

,ite sides of the mach i n e  through w h i ch the levers pass. 
To the forw ard side of the frame, A, is attached a steel plate 
in such a posit ion that the straw, w h ile being cut,  will rest 
upon the upper edge of thc plate, which thus serves as a sta
tionary knife. 

An Illlproved Bed!!ltead Hook. 

M r. Jackson J. Kcnneday, of Cleveland, Bradley county, 
Te l ln . ,  has patented a n e w  and improved bed hook for hold
ing the side rails fi rmly to bedstead posts, w h i ch is  sbo wn 
in t h e  ann-exed cut. A. metal frame,  A, provided at one end 
w ith o n e  or more projecti ng hooks, and at the opposite end 
with a flange, is placed against the inner surface of the bed 
stead rail at the end, in such a 
manner that  the flange w ill project 
from i t s  inner surface. 'fhe metal 
frame is held t o  the rail by a blnck 
faste n e d  by screws to the inner sur
face of the rail , and having trans
verse grooves on its inner surface 
for spcuring the bars of the frame, 
A. The blocl{ extends from the 
flange to near the inner e u ds o f  the 
hook�, .and at the outer end has a 
l eeesR unit i n g  the two grooves 
which recei ve the bars. The bed post has a vertical recess 
for r('cei ving a socket plate in w h ich are slots for receiving 
the h ooks of the plate, A. I f  the hooks are passed into the 
slots,  the bed rails will  be held to the posts. Tile device is 
strong, simple, and dura.ble, and very effective. 

bo 11'd and the sides of the box, that press the hoards toward 
the center of the box. Within the sp: J ce brI, ll eell the rub
boards is placed a c01'1'ugated cylinder, which is jourualed in 
beari ngs attached to the box, a n d  to o n e  of the journals is 
attached the crank by which the mach ine is o perated.  The I Illlprovelllent In FUll nels. 

clothes to be w ashed are placed in the space between the I A fnnnel t h at is so constructed that the flow of tbe liquid 
C\' 1 inder and the ru b-board s, and the cyl i n der is revolved. from i t  can be iuterru pted at any time, p reventi ng loss and 
The springs attached to tbe horizont al bars, and placed be- waste in filling bottl e� and casks, has been paten ted by lIr. 
h ind t he r ub-hoard s, al low tbe boards to adj ust themselves to Oscar T. Pet zold, of 8l'bnitz, Saxony ,  Germany. A suit
the thickness of the clothes passing througb the mach ine. able shaped vessel for a fun nel is provided with a slightly ta-

12 1 

pering neck which is s ur rounded with a 81eev� of rubber that 
exten d s  almost to the bottom of the neck, as shown in the 
engraving, the rubber sleeve causing the neck to  tit well in a 
bottle neck. A cap, D, h aving large side apert ures, tits 
c l cisely on the lower unco vered end of the neck, and is at· 
tached to a tube, F, that passes through 
the bottom of the cap th rough the neck 
and extends up to the upper edge 
of the vessel. The cap, D, is provide!>l 
w ith a packing strip resting again;;t  t he  
l o w er cnd o f  the funnel n eck when the 
cnp is rai sed. The n pper part of the tl l be 
F, passes through a slot in a lever pivoted 
to the upper edge of the vessel, directly 
above its handle, so that the lever can be 
operated by the thumb of the hand hold 
ing the funnel .  If the parts are in the 
position sho w n ,  the l i quid can flow from 
the vessel through its neck and the apertures of the cap. 

If the outer end of the lever at tbe top of  the vessel is de

p ressed , the tube, 1<" w ill be raised and t he pack i n g  strip 

pressed against the l ower end of the neck, closing it, stopping 

'the flo w of the l iqu id .  During the operation of filling the 

ail' passes off through the t nbe, F. 

Ventilatin!.l'; S oU Pipes. 

The invention sho w n  in the accompanying cut is for 
carrying off the foul gases from soil pipes of d wellings. 
As these gases are II fruitful source of diseasl', and death i n  
many instances, an invention 
provid ing for their sure removal 
cannot but prove valnable. 
This i n vention h as been pa
tent ed by Mr. John D. Haning
ton, of Au bnrn , N. Y. The soil 
pipe h as an enl argement  con
taining a cy l indrical vessel closed 
at its t op and bott om, and a tube 
open at its e n ds exte n ds longi
tudi nally through the vessel .  
A hot water p i pe from the h eater 
of the ran ge passes through the 
botto m of the vessel to near its 
top, and an o utlet pi pe run s  from 
the bottom of the vessel to t h e  
water back of t h e  range. In 
operation the hot w ater passes 
from the heater througb t he hot 
w a t e r  pipe i n t o  the vessel , h eat  ing 
it ana the tube,  which in tllrn 
heat the air in the soil p i pe, causi ng a draught which carries 
off all the foul gases through t h e  p ipe and out at  the roof. 
As the w ater cools it sin ks to the bottom of the "eEsel ami 
is carried back to the heater, and ill this man ner a continual 
circulation is m aintained in the vessel, and conseq u ently 
continual draught th rough the soil pipe is secured. 

Indians as 'Vorkmen • 

T h e  popular theory that the Inai a n  can not be m ade to 
work 18 not al together unfonnded. It by no means follow" 
however, that he cannot be i n duced to w ork, and work 
lYell,  when removed from h is native surroun d i ngs and sup
pl ied with the proper incentives. The In dians in  the  
industrial schools at Hampton,  Va. , and a t  Carlisl e, Pa. , 
have shown It read iness to acquire trades and II capacit y  to 
learn to handle tools skil lfully that m ust stagge r  the p re
judices of those who h ave adopted the fron tier creed that 
the only useful Indian is a dead Indian_ 

At the recent public exercises at Carlisle, a Plains Indian 
w as the proud, though seemingly stolid,  exhibi tor of a 
wagon built e n tirely by h imself, a piece . of work th at older 
mechanics m ig-ht not have been ashamed of. The S pring
field Republican RftyS that th ere are now on exhibit ion in 
Boston samples of shoes and h arnesses made at  Hampton 
Institute, which both i n  finish and serv icea bleness are able, 
in t b e  opinion o f competent inspectors, to compete success
f u l l y  with the products of regular workmen.  The shoes 
are part of a con tract for two thousand pairs which the 
Government gave to the Superi n tenden t of the Institute, 
General Armstrong, l ast spring. The Govern m e n t  has also 
ordered seventy-five sets o f  double-p l o w  harn esses. 

Gen eral Armstrong is con fident that within five years, as 
the h u n d red Indians at Hampton,  the three h n nd red at 
Carl isl e .  and oth ers under i nstruct ion elsewhere, become 
masters of tbe craft, all the shoes and h arnesses needed no 
the plains can he made by In dian young men at home. 

• • • I Op  

Cotton Seed in Spasmodic Croup. 

George L. Gray, M. D. (Miss. Val. Med. Monthly), claim s  
that cotton seed is an efficient remedy i n  spasmodic croup. 
A han d ful of seeds i s  bruised and aftel' ward boi l ed for 
a few m i nutes in a quart of  water. The decoction is 
al lowed t o  stand for a short t i me, when it i s  strained,  
sweetened, ano cooled. The pat ient shoul d  n ow be given 
all it will drink of the medicine, or if  necessary, it may be 
pou red down the child 's throat. Rel ief is generally prompt, 
and sometimes without vomiting-. If, however, the remedy 
be peJ'sistently given it will produce free emesis, 
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ENGINEERING INVENTIONS. 

A self-acting car coupling, which is adapted 
to be attached to and used with the ordinary link a n d  
pin drawheads, has been patented b y  Mr. Joseph D. 
Wilson, of Kaneas City, Mo. The coupling consists 
principally of collars attached to the drawheads by pins 
which p,ss  through them and the ordinary pin holes in 
the drawheads. The collars are provided with suitable 
locking devices, and are so constructed as to be partially 
rotated upon the drawheads by means of pivoted 
weighted levers. The rotary movement of the collars 
on the drawheads serves to operate the locking devices, 
to couple or uncouple the cars, as may be ilesired. The 
weighted levers may be operated from the top or sides 
of car as desired. 

An improved automatic car coupling has 
been patented by Mr. Charles E. McCarthy, of Fursyth, 
Ga. In a vertical recess, back of the throat of the draw
head, is a trigger bar pivoted at its lower end, and its 
upper is formed into a catch and extends through a slot 
iu the drawhead back of the pin hole. A tubular pro
jection above the pin hole s ustain3 a short headless pin, 
and a latch that is pivoted in a slot in the rear wall of 
the projection projects across the pin hole and forms a 
snpport for the pin, when it is elevated, while the other 
end passes nnder the catch of the vertical trigger bar. 
'l'he pin being sustained on the latch, whenever the 
link enters the ilrawhead, it pushes back the trigger 
bar, aud the weight of the pin tips the latch, allowing it 
to drop through the lin k and couple the cars_ 

The object of an i nvention recently pa· 
teuted by Mr. John W. Cruw,]>, of West Point, Miss .. i. 
to increase the strength and d urability or levees. The 
usual muck ditches are made along the line the levee Is 
to occupy. aud plIes are ilriven along the back edges of 
the ditches. To these piles are secured horizontal 
boards, forming continuous fences, each fence beiug of 
less height than the one in its rear_ The outer rence is 
at the crowu of the levee, the adjacent fences diminish
ing toward the river front. The dirt is then thrown 
over the fences, and the levee formed in the usual mau
nero To the upper euds of the piles are pi voted arms to 
be swung up and held in a vertical position. Iu case of 
danger of a crevasse the arms are raised and serve as 
supports for planks for preveuting the waohing of the 
crown of tbe levee. 

A novel automatic car coupling has been 
patented by Mr. William T. Van Dorn, of Lincoln, Neb. 
The drawhead of the car has the usual flaring moutb, 
and also has au opening ou one side in which a retain
ing device for the coupling bar is arrauged. The bar is 
pointed at one end, and has at thi s  end a lateral catch 
haviug a straight beariug for the coupling pin. The piu 
presents an inclined surface � the front end of tbe lJar, 
while its bearing surface corresponds with the hearin/( 
surface of the catch. Wheu the end of the bar strikes 
the pin it is deflected agaiust a retaining spring placed 
above the pin, the spriug yielding sufficiently to al low 
the catch to pass behind the pin. The opposite end of 
the bar is perforated to receive the ordinary coupling 
pin. 

.. . . . .. 

JIlECHANICAL INVENTIONS, 

Improvements in devices for lasting the 
shanks of boots and shoes have been patented by Mr_ 
Frank B...eyerle, of North Branch, N. Y. The device con
sists of two clamps, each composed of a fixed and mov
able jaw pivoted to each other, their grasping ends 
being serratcd, and the lower euds of the movable jaws 
beiug moved by means of a screw to close the jaws at 
their grasping ends. The fixed arms extend beyond the 
pivots and pass through apertures in a sliding plate, and 
at thclr lower ends grasp a nut. through which a screw 
passes, which, wheu it is turned, rests against the slid
ing plate and presses it to move the grasping ends of 
the jaws ' toward each other, aud stretch the shank 
tightly over the last. 

A fifth wheel for vehicles, so constructed 

Mir. Alfred Marland, of Pittsburg, Pa. , has 
pateuted improvements in that class of uut machines 
which cut the blanks from a bar or rod and compress 
them in a suitable forming die, and at the same time 
puuch the blanks in the line of the length of tlie bar 
from which they are cut, and then automatically dis
charge tnem from the die. 'l'he machine consists of a 
formmg die. two crossheads carrying hollow compress
ing mandrels through which the puncnes move, aud a 
crosshead carrying the main punch and the cutting bar, 
all of which are operated through connectiug rods, 
yokes, and levers from cams on . a single main drivmg 
shaft. By this machine the nuts are more perfectly 
formed, and the machine is more efficieut for its pur
pose than those before in use. 

e • •  
ELECTRICAL INVENTION, 

Mr. Charles A. Cooley, of New Britain, 
Conn., has patented a commutator constructed so that 
the wearing segments may be quickly reuewed without 
disturbauce of the armature wires or tbe removal of the 
commutator from its shaft. The armature shaft is 
made tubular to receive the wires from the armatures, 
and on this shaft are flanged metal hubs baviug at each 
side vulcanite washers for insulatiug the hubs. Rods 
exteudiug through the flanged hubs aud the washers are 
eularged between the two hubs, and are insul ated by 
sleeves of vulcanite. To these rods segmeuts of copper 
are secured by scr�ws to form the wearing surfaces of 
the commutator. The copper segmeuts are of suit-able 
thickness to sustain the wear of the commutator brushes 
for a reasouable length of t ime, and can be easily re
moveil by taking out the screws and new segments put 
in place. 

• • •  
AGRICULTURAL INVENTIONS. 

An invention for removing the leaves from 
sugar caue stalks has beeu recently pateuted by Mr. 
William P_ Gard, of Parsons, Kan . A frame has m its 
forward side a rectangular recess, in which are placed 
four triaugular plates forming a square. Each triangu
lar plate is held forward by a spring, and tbe plates aud 
springs are secured in place in the recess by a frame se
cured to the face of the maiu frame, that is so cut away 
as to have the middle part of the plates, uucovered. 
'l'he adjacent angles of the plates are notched, forming 
a hole which flares toward the rear side of the plates. 
The stripper is placed in front of the rollers of a cane 
crusher, and the smaller ends of the stalks passed 
throngh the hole are grasped by the crushing rollers 
aud drawn through tbe stripper into the mill. 

An improved wheel cultivator has been 
patented by Mr. Alfred Messersmitb, of Munster, I I I 
T h e  beam o f  the cultivator is secured i u  the usual man
ner to the axle of the wheels. The arms which carry 
the cultivator teeth are secured together at their front 
ends, and extend rearward and are bent to hold the 
teeth in a proper position in relatiou to each other. At 
tbeir rear euds they are bent downward and are pro
vided with a series of holes to receive hooks for secur
ing the teeth to the arms. The cultivator tooth is of the 
usual construction, and is provided with a round shank 
around which the hooks pass and by which the teer.h 
are held firmly to the bars. Suitable handles are pro
vided for controlling the cultivator_ 

Mr. Stephen C. Smith, of Poole's Mill, Ky. , 
has patented a device for pulling sprouts. To tbe plane 
surface of a segmental block having parallel sides is 
hinged a lever, which from its hinged point forward is 
beveled on its under side, aud on its upper side has a 
notched metallic plate. The lower end of an arm, hav
ing at its upper eud a right angle jaw, is secured to the 
side of the block. In use the lever is raised to a verti
cal position, and the sprout is placed betweeu the angle 
jaw and the notched plate ou top of the lever, the seg
ment block restlug on the ground. Wheu the lever is 
depressed the sprout is pulled from the ground. 

• • •  
MISCELLANEOUS INVENTIONS. that l� will not be liable to break or get out of place 

when exposed to a side strain, has been patented by An improvement in shovels has boon pa
}!r. George W. Smith, of Dariingtou, Wis.  '1'0 the tented by Mr. Robert T. Pettibone, of Wyomiug, Pa. 
under side of the head block a plate is secured, and Iu the usual constructiou the back strap projects from 
upou the lower side of tne center of tne plate is a pro- tne surface of the blade and obstructs the use of the 
jection, wbich is concaved upon its under side, to re- shovel, besides wearing the strap and rivets, or else 
ceive a convex projection formed on the upper side of a when the back strap has been co untersuuk in a recess, 
lower center plate secured to the axle. The king bolt the ridge on the face of the blade is  open to the same 
passes through the centers of the two plates and the objection. In this inventiou the back strap is shaped to 
head block aud holds them together. The sides of the fit the sides of the socket formed in the blade for the 
lower circle of C.he fifth wheel arc vertical and its top is handle,  80 that the middle part of the strap forms the 
oval. and this circle fits iuto a correspondingly shaped back of the socket, while the edges are bent backward, 
upper circle, the two circles being held flrmly to their as straight flauges. which, being riveted to the sides of 
parts by clips and bolts . With this coustruction all the handle socket, leaves the back strap flush, or nearly 
breakage from side strain is prevented. so, with the blade. 

Mr. John D. Underhill, of Hoboken, N. J. , A device for cleaning fur robes rapidly and 
aud Elizabeth Uuderhill, of New Rochelle, N. Y, have at little expense has been patented by Mr. Ferdinand 
pateuted devices for equalizing the driving power of a Hoscn, of Brooklyn, N. Y. The robe to be cleaned is 
coiled spring, to adapt it to drive sewing machines at a secnred to a large drum that rotates about forty times 
uniform speed, A regulatiug wheel, driveu by the coiled in a minnte. A beater in the bottom of a box placed 
epriug, has a spiral row of perforatious on its face from above the large drum rotates, iu the same direction as 
near its center to its periphery. A spllr wheel, whose the drum , about three hundred times iu a minute and 
teeth engage with the spiral perforations, slides upou a brushes against the robe. The box is fllled with- s3nd 
feather upon its shaft, and the outer eud of the shaft is aud sawdust, which is rubbed into the fur, and a cyliu
provided with a gear wheel which engages with a train drical brush, that has the same diameter and rapidity of 
of wheels, through which the power is applied to tbe rot&tion as the beater, removes the greater part of sand 
machiue to be driven, with a gradually increasing lever- and sawdust from the fur. A brush similar to the last, 
age as the force of the uncoiling spring ilecreases. making five hundred revolutions in a minute. and rotat· 

A windmill that automatically regulates iug in a contrary direction, flnishes the robe perfectly, 

itself has bceu patented by Mr. Beujamin J. Bragdon, as it brushes the hairs down as tbey naturally grow. 

of Beloit,  Kan, The maiu shaft of the mill is pivoted Mr. James M. Collier, of Gadsden, Ala. , 
vertically betweeu adj ustable bearings, and has fixed has patented a device by which the grinding stones of 
collars at each end that carry three or more radial arms mills may be easily adjusted to their proper positions, 
that have at their outer ends curved side arms. The and may also be easily placed in couveuient position for 
vanes are regularly curved iu cross section, aud ars dressing. The grinding mill cousists of a lower station
hinged at their centers to tbe ends of the radial arms, ary s tone and au upper or runnel' stone placed in a sult
and the curved side' arms act as stops to the windward 

I 
able frame, and h&ving proper device� for adjusting and 

sides of the vanes. The windward edge of one vane is shiftiug them. The runner stone is cylindrical, and i s  
connected b y  rods t o  the leeward edge o f  the opposite placed vertically over the under stone, which is con
V8ne. Governors are suspended from the upper collar caved on its upper side to receive and flt upon the run
by rods that pass t.hrough eyes attached to the leeward ner_ This stoue rests in a rack in which it is adjusted 
edges of the vanes, and by their weight and the cen- by set screws. By suitable devices, operated by a hand 
trifugal force obtained by the revolution of the mill wheel, the lower stone may be adjusted closer to or 
automatically open and close the windward edges of fartber from the runuer, to grind the grain finer or 
the vanes, and regulate the amount of wind admitted. coarser. The frame to which the bearings of the shaft 

of the runner are attached is so constructed that the 
frame and stone may be thrown forward to give con
venient access to the face of the lower stoue for dress
ing. 

Mr. Joseph M. Jones, of Paris, Ky. , has re
cently patented an improved handcart. The axle and 
wheels are of the ordinary construction. Upon the top 
of the side pieces of the frame of the cart are runner 
bars that are raised a short distance from the surface of 
the side bars by means of downward projections formed 
on their euds, and at the middle they are supported by 
eyebolts that screw iuto the side bars. The body or 
box of the cart is secured to the runner bars by cWps, 
through wbich the bars pass, and within which friction 
rollers are jonrnaled, and is secured in any desired po
sition on the runners by chains, and the body is moved 
aloug the runners by handles secured to it. 

Mr_ John Johnston, of New York city , has 
p.tented an improvemeut in elevators and dumb-waiters 
which insures their perfect operation and places them 
uuder control at all times. A series of friction rollers, 
over which the suspeusiou rope passes, are grooved for 
the rope, and work in contact with each other, so that 
there is sufficient holding friction to support tbe car <ir 
waiter. Grooved guide rollers are placed at the sides 
of the contact rollers, and below them all is a guide 
roller for holding the rope at the middle of the well. 
At this end of the suspension rope is the car, and at the 
opposite end is a balancing weight. The rollers are 
turned by their contact in the same direction as they are 
turued by the rope, and by making the upper roller of 
larger diameter a difference is obtained between the 
rotation by contact and tho rotation by the amount of 
rope giveu, which increases the holding friction. 

Mr. George A. Kingsland,  of Brooklyn, 
N. Y., has pateuted an improvemeut in fouudation 
curbs for well s. 'l'imbers sawed upon the arc of the 
required curb, and about six inches wide and three 
inches thick, are laid in horizontal courses to a height 
of about four feet. To the outer and inuer surfaces of 
this core are spiked a vertical tier of narrow two-inch 
planks as long as the curb is high_ To these planks are 
spiked several thicknesses of horizontal boards, about 
one inch in thickuess, care being taken to break joints 
horizontally and vertically between the boards. To the 
lower part of the outer tier of boards are spiked irou 
plates, projecting about four inches below the lower 
surface of the curb. With this construction the curb 
and the wall built upon it will descend horizoutally, and 
as the curb desceuds the edge of the iron plate sbaves 
off the sides of the excavation eveuly. 

Mr. Frederick B. Spooner, of Brooklyn , 
N. Y., has patented an improved device for detaching 
the ring at tbe upper end of a suspender strap from the 
suspender buckle. '1'0 the front end of an elastic sus
pender web is attached a fixed metal plate that has a 
central longitudinal slot, iu the upper end of which i s  
secured a spiral .pring, having its lower e n d  attached 
to the upper end of a frame sliding on the back of the 
fixed plate. A tongue on the sliding frame passes 
tlIrough an aperture on the fixed plate, the upper eud of 
the tongue being bent out to form a book tbat checks 
the downward movement of the sliding frame. The 
spiral spring holds the slidiug frame and preveuts the 
suspender riug from slipping out, and when the frame is 
pulled down the riug is free. 

Messrs. John D_ Hanbury and Charles H. 
Clifton, of New York city, have recently pateuted sus
penders for pants or underskirts, which also serve as 
shoulder braces to keep the body erect and expand the 
chest. Two supporting bands pass over the shoulders, 
and at their euds have devices for fasteulug them to the 
pants or skirts, at th e front and rear. Each band has 
secured to it  transverse bauds that pass under tbe arms 
of the wearer, forming arm loops with the upper parts 
of the supportiug bands_ A hand provided with a 
buckle is attached at its outer ends to the supporting 
straps. at the same place to which the arm bands are at
tached, and a short digtance below this point the arm 
bands are connected by a strap provided with an ad
j usting buckle. 

Mr. Frederick L. Hemmer, of East Arling
ton, Vt. , has patemed an improved frame for buck
saws. The two enil pieces of the saw frame are con
nected at their upper ends by a tie rod, and their lower 
ends are held together by the saw blade_ Just below 
the tie rod is  placed a do wnwardly curved crosspiece, 
and below this there are braces reaching from near the 
center, diagonally dowu, to about the ceuter of the 
length of the end pieces of the frame. The adjaceut 
ends of the braces are faced with curved metal plates 
formed with screw opeuings that engage with a right 
and left screw bolt; by this meaus the braces arc moved 
apart to tighteu the saw blade. 

An improved fountain pen bas been pa
teuted by Mr. Francois X. Poznanski, of Paris, France. 
Tbe ink reservoir has at its upper end a shouldered tube. 
which supports au clastic tube that is closed at  its top 
to form au air chamber. Above the air chamber is 
placed a pistou head. In tbe lower end of the ink reser
voir is a hollow plug, closed at its lower end, and near 
this eud there is a side openiug. The lower end of a 
rod, beut to form a right angle, projects into the side 
opening; its upper eud exteuds to the top of the ink 
reservoir_ A tube beveled at its end surrounds the 
lower'purt of the plug, and between the tube and the 
plug the peu is inserted. By a slight pressure of tbe 
piston ou the air cbamher tlie peu is supplied with iuk. 

A button that can be readily attached to 
garmeuts without sewing, and readilv removed without 
injury, has been patented by Anna K. Hawley, of Delhi, 
La. The bll ttou head may be of any suitable form or ma
terial. The fastener, which also forms the shank of the 
button. is a strip of spring metal, doubled upon itself to 
form a ftanged head portion, aud its ends are then bent 
outward to form projecting spring posts. The ends of 
the posts are agaiu ben t outward and backward to form 
claws. The fastener is secured to the back of the but
ton in any suitable manner, aud the posts are passed 
through an aperture in the cloth and tbrougb a slot in a 
washer bljPk of the cloth, the elasticity of the spring 
posts retaining the claws over the edges of the washer. 
To remove the button the claws are pressed together, 
when the button is drawn off. 
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An improved gymnastic apparatus has been 

patented by Mr. William A. Smith, of Wilmington, Del. 
Two vertical bars, about an inch wide and oue-fourth of 
an inch thick, are bent at their upper ends at right 
angles to their length, and each bar has a spur on the un
der side of its bent portiou. Their lower ends are oeut 
to form a half-round hook, aud the bars are connected 
at their middle parts by a brace consisting of two bars 
pivoted to each other at one end, their outer ends beiug 
pivoted to tbe bars. A round bar fits into the hooks at 
the end of the vertical bars, and the upver portiou of 
each of the bars is covered with rubber or other soft 
material. In use the upper ends of the bars are hocked 
over the top of a door frame, the spurs preveuting the 
apparatus from slipping, and the device is used as an 
ordinary trapeze. 

Improvements in washing m achin es have 
been patented by Mr. William F. Duvall ,  of Blanchard, 
Iowa. Two metallic cylinders are connected at their 
tops and bottoms by two tubes, and in the bottom of 
the cylinders are placed large wooden balls. In the 
cyliuders above the balls are iuverted sheet metal fun
nels, their greatest diameter being less than the diame
ters of cyliuders. These funnels or beaters are recipro
cated in the cvliuders by any suitable means. Iu use 
the wooden balls are placed in the bottom of the cylin
ders. The water, soap, and clothing to be washed are 
then placed upon the balls,  an equal amount of clothing 
beiug placed in each cylinder. The beaters are then to 
be placed in the cyliuders and l'eciprocated, when by the 
peculiar actiou of the differeut parts the clothes arc 
quickly and effectively cleaused_ 

Mr. William C. Siffken , of Victoria, Bri tish 
Columbia, has patented an artificial fuel that is made of 
cheap aud otherwise useless materials. The invention 
is a composition consistiug of ordinary coal screenings, 
clay which is free from sand, sawdust, and water. This 
compositiou i s  thoroughly mixed and pressed into 
moulds so formed that apertures are formed iu the cakes 
to facilitate the passage of air and prevent smouldering. 
While thi s  fuel may not be so well adapted for kinilling 
as the artificial fuels heretofore employed, it has the 
advautage of utilizing waste materials in an inexpensive 
way, and at the same time serving the purposes of the 
cheapest natural fuels_ 

The object of an invention recently pa
teuted by Mr. Wesley H_  Dunn, of Bellwood, Pa., is  to 
provide a device to prevent lamp chimueys from being 
cracked by sudden chauges of temperature. The device 
is formed of two curved metal strips pivoted to oue end 
of a metal rod. The ends of these strips are secured to 
the top of a lamp chimney in such a manner that the 
metal rod projects downward. The strips and rod are 
heated by the flame of the lamp, and as they are of 
metal they retain heat much longer than the chimney , 
If the light is extinguished and the chimney teuds to 
cool off rapidly the heat passes from the rod and .strips 
to the chimuey and prevents rapid cooling an d conse' 
queut cracking. 

An improvement in the class of carriage 
tops that fold back when not iu use has beeu patented 
by Messrs. Conrad aud Gottfrieo Gross, of Ri chmoud, 
Va. The top is composed of two sections, the front sec
tion being connected to tbe pos ts in frout of the door 
by hinges, aLd the rear section is connected to the rear 
posts in the same manner. The front posts ha v€ at 
their lower ends studs that arc secured ill sockets in the 
upper edge of the body. The rear posts are hinged to 
the body, and wheu the top is lowered they lie in re
cesses in the body. The front posts are hinged to the 
rear section of the top by a double hinge secured to the 
inner sides of the posts aud top. To lower the top the 
studs of the front posts are released and the posts arc 
raised up paraUel with the frollt section of the top. Thi s  
sectiou i s  then rai sed until i t  i s  vertical, aud the rear 
posts are pushed back and the top falls. 

An invention that provides a substitute for 
telegraph poles and light towers has beeu patented by 
Mr. William Beeson, of Miles City, Montana, and con
sists in supporting telegraph wires, electric lights, 
etc . ,  by means of gas-iuflated metallic chambers or 
floats of sufficient size and buoyancy to float and sustain 
them in midair. The float is held by sui table stay 
wires or ropes, that lead to the ground or to some ob
ject on the grouud. '.rhe float is pointed at one end, and 
has a vane to keep it headed to the win d at its opposite 
end. and is attached by wires to a swivel by which it is 
permitted to turn. Between the swivel and the ground 
supports is a coiled sprin!!, which saves the supports 
in strong and sudden winds. Between the coiled spriug 
and the ground croBsbeads are attached for holding the 
wires to be supported. 

Mr. Benjamin F. Brown, of Houghton, 
Mich . ,  has recently patented an improved sleigh knee, by 
which construction and repairing of sleigbs are greatly 
facilitated. The knee is cast of malleable irou and maile 
hollow, and has a horiz<'ntal proj ecting flange at a l ittle 
dlStance from its upper end, the upper end of the knee 
being designed to eutcr a recess in the under side of the 
beam to relieve the fastening bolts from straiu. The 
lower eud of the knee rests upon a plate placed npon 
the runner, aud is  flared in front and rear, and has 
ftanges that extend over each side of the runner to re
ceive bolts that secure it to the rnnner and beam, The 
rave of the sleIgb is  beut downward iu frout and rear of 
the beam, aud its ends are secured to the upper sides of 
the runner. Should the knee be brokeu it can be readily 
replaced witb a new oue without takiug the sleigh to a 
mechanic. 

Mr. William H. Williams.  of Bristol, N. H . ,  
has patented a n  improved oiler, b y  which the loss o f  oil 
for lubricating the bearings of shafts is prevented. The 
oil vessel is suspeuded from the bottom of the bearing, 
and contains a tube carrying a wick which conducts the 
oil from the vessel to the lower part of the inner surface 
of the beariug The beariog may be provided witb a 
longitudinal slot to receive the wick if desired. The oil 
is  drawn from the vessel up to the beariug by the wick, 
and there is no waste, as no more oil IS fed than is re
quired. The part of the wick immersed in the oil may 
be as small as a twiue, and pass into au opeuing next 
to the bearing and be enlarged to give oiling surface, 
and the wick tube may be adjusted in the casing of the 
oil vessel by means of a set screw or other adjusting 
devices. 
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Engines, 10 to 50 horse power, complete, with gover
nor. $%0 to $550. Satisfaction gnaranteed. Six hundred 
in use. For circular address Heald & Morris (Drawer 
98), Baldwinsville. N. Y. 

Send for illnstrated catalogue of Electrical Instru
ments, Supplies, 8nd Books for Electricians and Ama
teurs. 1. N. Hopkins & Co., 267 Broadway, New York. 

Mr. T. D. Lockling, care U. S. Consul, Panama, U. S. 
Colombia, will sell the whole or a portion of his patent 
for umbrellas, illustrated on p. 82, this volume. 

Engine Castings, Wm. Rich, 231 Vine Street, Phila
del phia. Pa. 

Air Pumps for High Pressure, Hand, or Steam Power, 
at low prices. C. Beseler, 218 Center Street. New York. 

American Fruit Drier. Free Pamphlet. See ad.,  p. 110. 
72" Independent 3 Jaw Chucks, $42; 48", $36; 24" , 

$30. Warranted best in the world, ana: sent on trial. 
American Twist Drill Co .• Meredith, N. H. 

Fire Brick. Tile, and Clay Retorts, all shapes. Borgner 
& 0' Brien, :\1 'f'rs, 2Bd St., above Race, Phila .• Pa. 

Drop Forgings of Iron or Steel. See adv.,  page 109. 

For best Portable Forges and Blacksmiths' Hand 
Blowers, address Bulfalo Forge Co., Bullalo, N. Y. 
Paragon School Desk Extension Slides. See adv. p. 109. 

Brass & Copper in sheets, wire & blanks. See ad. p . l09. 
The Chester Steel Uastings Co., office 407 Library St., 

Philadelphia. Pa . . can prove by 15.000 Crank Shafts, and 
10,000 Gear Wheels. now in use, the superiority of their 
Castings over all others. Circular and price list free. 

The Improved Hydraulic  Jacks. Punches, and Tube 
Expanders. R. Dudgeon. 24 Columbia St . ,  New York. 

Diamond Saws. J. Dickinson, 64 Nassau St. , N. Y. 
Blind Wirers and Borers. E.C Davis,Binghamton,N .Y. 
Eagle Anvils, 10 cents per pound. Fully warranted. 
Tight and Slack Barrel machinery a specialty. John 

Greenwood & Co. ,  Rochester, N .  Y. See illns. adv. p .109 . 
Draugbtsman's Sensitive Paper.T.H.M�Collin,Phila., Pa. 
For Mill Macb'y & MiII Furnishing. see ilIus . adv. p.l08. 

See New American File Co.'s Advertisement, p. 110. 
Combined Concentric and Eccentric Universal and In

dependent Jaw Chucks. The Pratt & Whitney Co .. Hart
ford, \ onn. 

Steam Pumps. See adv. Smith, Vaile & Co. , p. 109. 
Books for Engineers. Catalogues free. E. & F. N. 

Spon. 44 :}lurray Street. New York. 
The Berryman Feed WateI Heater and Purifier and 

Feed Pump. I. B. Davis' Patent. See illns. adv., p.  93. 
For Pat. Safety Elevators, Hoisting Engines. Friction 

Clutch Pulleys, Cut-o:ff Coupling. see J:t"'risbie's ad. p .  94 .  
Bostwick's Giant Riding Saw Machine, adv. ,page 93. 

Red Jacket Adjustable Force Pump. See adv. , p. 94. 
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Pa. Diamond Drill Co . Box 423. Pottsville. Pa. See p. 9 4. 
Woodwork'g Mach'y. Rollstone Macb. Co. Adv., p. 92. 
4 to 40 H. P�, Steam Engines. See adv. p.  94. 

Drop Forgings. Billings &; Spencer Co. See adv., p. 77. 
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C. E. Rogers & Co., Norwich, Conn ..  Wood Working 
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Ogden Place, Chicago, Ill. 
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Hammers a specialty. Forsaith & Co., Manchester.N.H. 

List 28, describing 3,600 new and second-hand 
Machines, now ready for distribution. Send stamp for 
same. S.C.Forsaitb & ('o.,Manchester,N.H.,and N. Y.clty. 
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built to order. E. Ill. Garvin & Co .• 139 Center St., N. Y .  
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Workma,nship. Cordesman. Egan & Co., CinCinnati, c:;>. 
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appearance as Whole Pulleys . Yocom & Son's Shafting 
Works. Drinker St.,  ! 'hiJadelphia. Pa.  

Presses, Dies, Tools for working Sheet Metals, etc. 
Fruit and other <'an 'I'ools. E. W. Bliss. Brooklyn, N. Y .  
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No attention will be paid 1.0 communications nnless 

accompanied with the full Dame and address of the 
writer. 

Names and addresses of correspondents will not be 
given to inqnirers . 

We renew our request that correspondents, in referring 
to former answers or arl.icles, will be kind enough to 
name the date of the paper and the page, or the number 
of the question. 

Correspondents whose inquiries do not appear after 
a reasonable time shou ld repeat them. If not then pub
lished, they may conclude that, for goo(l reasons, the 
Editor declines them. 

Persons desiring special information which i s  purely 
of a personal character, and not of general interest, 
should remit from $1 1.0 $5, according to the subject, 
as we cannot be expecte(i to spend time and lahor to 
obtain such information without remuneration . 

Any numbers of t.he SCIENTIFIC AMERICAN SUPPLE
MENT referred to in these columns may be had at thi s 
office. Price 10 cents each. 

Correspondents sending samples of minerals, etc . ,  
for examination, should be careful t o  distinctly mark or 
label their specimens so as to avoid error in their identi
licatlOn. 

(1) C. C. asks : 1. How to recrystallize ni
trate of silver crystals ?  A. Dissolve the si lver nitrate 
in a small quantity of hot water in a shal low porcelain 
dish, and let the liquid evaporate slowly in the air. 2 .  
Where can I find the action of the Holtz electrical ma
chine explained? A. Consult any recent elementary 
work on physics. 3. How many cells of the Bunsen 
battery are necessary for an electric light to light a 
small room? A. It depends a good deal upon the nature 
of the lamp employed. Thirty cells can be made to 
produce a good light. 

(2) T. S. asks : 1. How much power would 
it require to drive a boat 1 6  feet long, 3 feet deep, and 
8 reet wid e ?  How much difference would it make to 
bave it 2J.2 feet deep, with a screw propeller? A. An 
engine about 3� incbes by 3\1, stroke, for driving pro
peller. Two and a half feet is deep enough. 2. How 
many men would it take to make a one horse power? 
A. Six men are nsually allowed. 

(3) Mrs. E. R. B. writes : I have seen de
scriptions of nickel plating in  the SCIENTIFIC AMERICAN, 
and I would like to nickel plate some steel or brass 
knives and forks. But the description was not explicit 
enough for me to try it. Can you give the process, or 
ten me how to get full directions ? A. See electromet
alJurgy, in SUPPLEMENT, No. 310. 

(4) E. G. T. asks (1) for a cement for joining 
wood and iron, as to fasten in the ends of spring cur
tain rollers. A. Try the following: Melt together equal 
parts of gntta percha and shellac . Use hot. It shou h,! 
be well mixed together and not overheated. 2.  Is there 
any solut.ion with which to saturate paper, and bavll1g 
been dried, to be changed in color by tbe passage of 
electriCi ty? A. Paper charged with colorless potassium 
iodide and starch is sensitive to the passage of elec
tricity. Paper charged with ferrocyanide of potassinm 
and in contact with an iron stylus or needle becomes 
colored (blne) by the passage of electricity through it 
from the latter. 

la�oratories t�e tables are simply coated several times I (20) W. H. J. asks :  Can you give me the 
wl�h Imsee� oil, 

.
1 do not know whether bOJle� or �ot. portions of arti cles used to form the black wax used by 

WIll you ?" so kmd as to tell me �hether the OJI (bOIled engravers for filling engraved lattel'l< on �metal show 
or raw) wlll answer my pnrpose . If not, wbat had I plates or if it can be purchased already mi d d 
b t ? A L' d 'l . . f 

' xe , an 
e ter use . • msee 01 IS a very po?r co�tmg or

, where it can be obtained? A. It is prepared by melt-
such tables. Good asphaltum or black Japan IS greatly i ing and boiling aspbaltum until it begins to harden 
to be preferred. , (when cooled on the test stick), and then adding well 

(11) L. & S. ask : Please let us know I boiled liuseed oil with about 5 per cent of litharge. It 
throngh yonr columns a good recipe for dissolving ' can be purchased from almost any larll:e dealer in 
aniline dyes for branding boxes, etc . ,  so that the dye painter's supplies. 
will not spread on the wood. A. Dissolve one o unce 
soap in a pint of hot glycerine, and in this dissolve the 
aniline color. 

(21) G. L. G. writes, in answer J. M. F., 
w b o  asks how t o  soften and harden rubber: Rnbber 
rings or pipe stems of either rnbber or horn can be bent 

(12) C. M. B. writes : Some time  ago there any desired shape by oiling tbe part to be bent with fish 
was a receipt for court plaster published in your paper. I oil (or any kind of oil will answer), and then holding it 
It was something like this (I recall from memory) :  over a lamp until it is heated thoroughly, when the part 
French isinglass, 1 0unce; warm water, 1 pint: glycerine, i will bc found soft and pliable, and should be b eld in 
1 ounce; tincture of arnica, half an ounce. I prepared the desired shape until cool when it again becomes 
some of this but not with entire satisfaction. Can yon ! hard. Care should be taken 01. to put the article in 
give ns a receipt for a plain court plaster tbat will 110t I the flame or burn it. 
split and remain flexible? A. Soak isinglass in a little I (22) J. W. G. asks : 1. Can you g ive me a 
warm water for twenty-four hours: then evaporate recipe for a polish (dry or liquid) to prevent crass from 
�earlr all the wate� �y gentle. 

heat. DIssolve tbe residue . tarnishing or to polish? A. Brass is best protected 
m a httle pr�of spmts of �me and strain the wbole I from tarnishing by coating it with a lacquer. Tbis 
through a p,ece of open linen. Tbe strained mass lacquer is generally composed of shellac dissolved in 
should be a stiff jelly whe� cool . .

Stitch a piece of silk alcohol-shellac 1 ounce :  alcohol � pint. This 
or sarsanet on a wooder, frame wlth tacks or thread. lacquer is varionsly colored by tincture of turme . 
Melt the jelly find apply it to the silk thinly and evenly saffron, and dragon's blood. 2. Also for st�ncil �1�; 
with a badger hair brusb. A second coating must be wood work, black, blllP-, and red ? A. For black, dis
applied when the first has dried. When both are dry solve half an onnce of soap in two-thirds of a pint of 
apply over the whole Rurface two or three coatings of good glycerine, and add to this a very s trong aqueous 
balsam of Peru. This plaster remains qnite pliable and solution of nigrosine to prodnce tbe proper color. For 
never breaks. blue, use aniline blue, 6B, in a simj]ar manner. For red, 

(13) E. G. -The Government method pre- use a strong aqueous decoction Brazil wood with the 

scribed for cleaning brass, and in use at all tbe United glycerine and soap, increaSing the soap if necessary. 
States arsenals, is claimed to be the best in tbe world. 
The plan i s  to make a mixture of one part common 
nitric acid and one·balf part sulphuric acid in a stone 
jar, having also ready a pail of fresh water and a box of 
sawdust. The articles to be treated are dipped into the 
aCid, then removed into the water, and finaIly rubbed 
with sawdnst. This immediately changes them to a 
bril liant color. If tbe brass has become greasy, it is  
ftrst dipped in a strong solution of potnsh and soda in 
wann water, this cuts the grease, so that the acid has 
free power to act. 

(14) J. G. asks : 1. How can a concentrated 
solution (in water) of soda bicarbonate or soda sulphate 
be kept in a tin pot without anv alteration of the pot 
and solution ? A. A /tin or tinned iron vessel is not suit
able for such pnrpose. Better nse a lead vessel or line 
the tin with lead foil. 2. How long can the vulcanized 
India-rubber endure the action of sulphuric acid (com
mercial) or fresh carbonic acid ?  A. If the sulphuric 
acid is cold possibly half an hour : car bonic acid acts 
very slowly on hard rubber. 3. Is bicarbonate of soda 
completely soluble in three times its weigbt of cold 
water? A. The commercial salt requires in practice 
more nearly 4 or 4\0'. parts of water at 60° Fah.,  
for its  complete solution. 4. Why i n  the Matthews 
apparatus for soda water do they use marble instead of 
cbeap bicarbonate of soda? Is it only a question of 
economy? A .  Marble dust is very much cbeaper than 
the bicarbonate of soda. 5. If a cylindrical bar pass 
through a cylindric ring of India-rubber which fits ex-
/lctly at the bar. and the India-rubber is kept in place 
by forming a strong pressure over the bar by a metallic 
cylindcr, can a gas at 150 pounds pressure pass between 
the bar and tbe rubber although the bar is kept turn
ing? A. If the rubber packing is properly put in and 
fits the bar well it will retain the gas-for some time at 
least-according to the wear of the moving rod or bar. 

(15) C. H. A .  asks : What part of an iron 
mooring chain is likely to rust most, that which lies 
close to the bottom or thac part which is near the sur
face of the (salt) water? A .  That which receives the 
surface wasb. 

MINERALS, E'l'c.-Specimens have been re
cei ved from the following correspondents, and 
examined, with the results stated : 

C. D. B.-It is native magnetic iron sulphide with 
quartz.-M. R. L.-l. Manganiferous hematite. 2 . 
An aUoy of iron with a little copper. - A. K. B.-It is a 
quartz sand containing much iron pyrites and iron 
oxide. Not valuable.-R. H H .-It is galena-native 
lead sulpbide-a valllilble ore of lead. It contains a 
trace of silver.-W. A. McF.-The mica according to the 
sample, is nnmerchantable-the lamin'" are imperfect 
and contain crystals of biolite.-W. H. G.-No. 1.  
Quartz and pyroxene. No. 2.  Altered quartzose rock 
containing a little selenite. No. 3. Red jasper. NO. 4. 
Vein quartz with calciferous clay selvage. No. 5. A 
ferrnginol1R quartz rock. Nos. 2, 4, and 5 may contain 
traces of precious metals. Assays will be necessary to 
determine this.  

COMMUNICATIONS RECEIVED, 

On the Birth and Death of the World. By W. C .  
A Suggested Improvement i n  Patent Laws. By F� 

L. H. 
On Boiler Explosions. By T. B. 

[OFFICIAL.] 

I N D E X  O F  I N V E N T I O N S  
FOR WHIOH 

... etters Patent o£ tile United States were 
Granted i n  the Week Hndin:: 

July 25, 1 882, 

A.!'iD EA.CH BEA.RING THA.T DA.'.l'E. 

(5) T. J. N. writes : I have two gallons of old 
gold solution. By precipitating the gold with muriatic 
acid, can I add it to the new solntion ? They are both 
cyanide solutions. If not, bow can I get the gold out of 
the old solution ? A. To obtain the pure metallic gold 
from the old bath add a slight excess of muriatic acid, 
heat nearly to boiling (under a hood or out of doors to 
avoid poisonous gases evolved) then add a stroug solu- (16) " Inquirer " asks : Will you inform 
tion of copperas (iron sulphate), nnti l no further precipi- me wbat things a fireman on a locomotive bas to attend 
tate forms. The precipitate is pure gold. When washcd to ?  How old mnst one be to go as fireman on a loco
in hot water it may be redissolved in aqua regia (nitric motive? A. The duties vary on different roads, but 
acid 1, hydrochloric acid 3 parts , and the solution he must know: 1.  How to make up or start a fire. 2. 
evaporated to dryness over the water bath. This yields How to fire, 80 as to maintain steam with economy of 
gold chloride, which may be added to the new bath. fucl. 3. And to this end he must know how to keep 

[Those marked (r) are reissued patents.] 

A printed copy of the specillcation and drawing of any 
patent in the annexed list. also of any patent issued 
since 1866. will be furnished from this office for 25 cents. 
In ordering pLease state the number and dnte of the 
pat.ent desired and remit to ;\lunn & Co., 261 Broad
way. corner of \Vnrren Street. New York city. We 
also furnisb copies of patents granted prior to 1866 ; 
but at increased cost, as the specifications not being 
printed, must be copied by hand. 

. . and SIgnals. 5. How properly to handle the brakes. (6) F. P. N. asks : 1. Can hard water be I his g�ate clear and clean. 4. He must learn all the road 

used m the man�facture of vmegar from sweetened 6. How properly to clean and oil the engine. 7. Should 
water? A. Yes, if not too hard, tbough soft water is learn the proper height of water and how best to keep 
better. 2: Could hard wate� be softened cheaply so as it at tbat height. 8. Learn to read the steam gange. 
to be ava�lahle ? A. No. BOll the water and let it cool There is no fixed age that we are aware of. 
before usmg. Air compressing apparatus, Ill. Hill . . . . . . . . . . . . . . . . . 2b1.6O? 

(7) E D S k 1 H I t t 
(17) H. B. asks : 1. What sized horizontal Air compressor, compound, E. Hill . . . . . . . . . . . . . . . . 261,606 

: : . as 8 :  . 
. 
ow can cons ruc tubular hoiler would be necessary for a small iocomo- Air compressor, hydrauliC. C.  A .  Mayrhofer . . . . . . . 261,580 

an elec�lC. light for � d�eIJmg house, f
,
��r burners ? tive engine, cylinders 1 inch diameter, 1\1, inch stroke? Air. reservoir for storing und supplying com-

A. See SImple Electric Llght A pparatus, m SUPPLE- Wh at sized drivers would be best in pro l' d 
pressed, E. Hill . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  261,607 

MENT, No. 149. 2. Would I have to use power, and i f  so, ste . h t '  
por ]{)n. an

k 
Alarm. See High and low water alarm. 

. am pressnre per square Inc , 0 Insure proper wor - 1 b J . 
what kmd ? A. No : though power could be nsed to ing? A. To have 3 to 4 feet heating surface ' drivers 

I 
A e and eer conden�er . . W. Evenden . . . . . . . . . . .  261.694 

advantage. 3. Could I use clock work ? A. It is not . ' Axle cutter, wagon, 1< . L. & J. M. Elhs . . . . . . . .  . . .  261,6n 

practicable 
4 to 4Y. mches. 2. Does the stea.m as well as tbe water Axle lubricator. car, W G. Mitchel l .  . . . . . . . . . . . . . . .  261,747 

• enter the glass gauge on boilers ; and if so, why does not Axle. wagon, A. V. Demarsh . . . . . . . . . . . . . . . . . . . . . . . .  261,59� 
(8) J. O. K. asks : 1. Will you be kind the pressure break i t ?  A. Yes ; because of the small AXles, apparatus for cooling car, S.  W. Doane . " 261.68? 

enough to give me a receipt for a durable whitewash diameter of tnbe and its thickness. 3. Would a small Bag holder, W. T. Moore . . . .. . . . . . . . . . . . . . . . . . . . . . . .  261.748 

for outside work? If snch can be had, wonld also like cylinder made from type metal stand the frictiou ? Baths, apparatus for administering medicated, M .  
to nse various colors. A. See " A Durable Whitewash," A. Only for a short time. Better nse brass o r  iron. Goldberg . . .  . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 26].598 

page 52, vol. xlv. 2. Wbere can tbe phosphorescent � Bed spring, W. Singleton . . . . . . . . . . . . . . . . . . . . . . . . . . .  26],774 

paint be bought, and is it costly? A. Address any large 
(18) � S. F. P. writes : I wish to bring soft Bedstead, swinging . A. W. Lozier . . . . . . . . . . . . . . . . .  261.617 

dealer in paints and colors. 3. Would the paint sbow 
water about thirty rods from spring to house through a Belt hook, W. Buchholz . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.580 
slaty soil. Is tbere anything betler than lead pipe for Billiard cushion, S. De Gaetano . . . . . . . . . . . . . . . . . . . . .  261 .812 

distinctly on a sign at night? A. It would not shine, the pnrpose ?  I bave a prejudice against lead on acconnt Bit. See Expansion bit. 
but WOllld glow quite distinctly if properly appl ied. of i

.
ts poisono�s ch�racter. I have t�ong?t of nsing Boa��

�rd
�ee Ironing board. Piano sounding 

(9) R. D. asks :  Will you please inform me, pl�m wronght IrOU pIpe, but am told It wlll rust out Boat detaching hook. C. F. C. Morris . . . . . . . . . . . . . . . 261,749 
through inqniry colnmn in SCIENTIFIC A MERICAN, what qUIckly. I have seen beavy lead pipe " rotted " I Boller. See Locomotive boiler. 
is nsed to give dark bronze the black appearance ? The through from outside when placed in contact with . Bolt. See Locomotive wedge bolt. 
indented part of the bronze is dark and the surface is small slate stones in a short time. A. Tbe best pipe for I � BOlt, G ; Cruttenden. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . � .  261,588 
polished. A. Cleanse thoroughly the parts to be col- yonr purpose, and one we can recommend , is the plain I Bolster spring, S. Ide . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  261.611 
ored and moisten tbem with a solution of equal parts wood tubes. I,ead can be used to advantage only where Boots •.  nd shoes, l" "ting, G. Hawkes . . . . . . . . . . . .. . .  261,602 

of perchloride of iron ani! copper dissolved in a small the water is not to be used for drinking or cooking. Bottle packing, perforated, F. O. Cody . . . . . . . . . . . .. 261.679 

quantity of soft water. Rinse in water and repeat if Iron rllsts out very soon nnder such circumstances . Bow, archery, C . A. Howe .. . . .. . . . . . . 
� 
. . . . . . . . . . . .  261.6iO 

Box. See Coal bOX. Packmg and toy box. Paper 
necessary. (19) E. H. R. asks : Can eleetricit.y be box. 

(10) J. W. F. writes : I have a new labora- stored in the back of a hair brush, the brnsh of bristles, Box or receptae: e for containing hairpins, tooth-
tory table made in my recitation room for use in chemi- and i ts flow iRdnced by tbe contact of the brnsh with picks, etc. , M. E. Converse . . . . . . . . . . . . . . . . . . . . . .  261 ,586 

cal and physical experiments. The top is pine, and I �e hnman body? A. No;but brusbes have been made Bracket. See Lamp bracket. 

wi�h to flnlsh it in some inexpensi;e way t� resist i carryi�g a small galvanic battery in their backs, with 
I 
��::: b�:d���6���,!'�:��:.�t�a� .���.��: . . . . . . . .  261,773 

aOlds, etc . ,  tbat may come from chemlCaJ expeflments. : metallIC 1)ondnctors' or poles arranged to deliver slight 

I Bullet casting machine. C. M. Burton et aZ . . . . . . .. 261.582 
I would like to finish the table in tbe color of the wood I electric c urrents upon the scalp, when the brush i. ap - Cans from filling tables, removing llll ed. J. W. Van 
or a light color if possible. I have heard that in some plied to the head. Dyke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.571 
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" itttiifit jtutri ,an. 
Capstan. D. N. B. Coffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.530 
Car coupling. F. Cordrey . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.633 
Car couplIng. Dennis & Stanton . . . . . . . . . . . . . . . . . . 261,540 
Car coupling. R . .E. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.702 
Card teeth. method of and apparatus ' for grind .. 

ing. G. & E. Ashworth . . . .  . .  . . . . . . . . . . . . . . . . . . . .. 261.650 
CHrpet stretcher, J. E. Robinson . . . • • . . • . • • • . . . . . . • •  261,631 
Carl'iage brake. A.  McKellar . . . . . . . . . . . .  261.744 
Carriage top prop. A .  F.  l I all . . . . . . . . . . . . . . . . . . . . . . . . 261,601 
Cuse. Bee Cigar case. Egg case. Envelope case. 
Caster fram e. E. A.  Parker . . . . . . . . . . . . . . . . . . . . . . . .  261.751 
Chain. F. M. Lechner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.821 
Chain link. 11'. Gerhard . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.544 
Chain or sling. l og.  J. W. Raymond . . . . . . . . . . . . . . . .  201 .629 
Chair. See Rocking chair. 
Ch urn power. H. M. Wise et al . . . . . . . . . . . . . . . . . . . . . 261.798 
Cigar case. C. N. Swift . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '.' 261.642 
Cigarette. O. W. A llison . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 .576 
Clasp. See Conet clasp. 
Clothes drier. D. II .  & J. H. Payne . . . . . . . . . . . .. . . . .  261,754 
Clothes wringer. C. K. Stinson . . . . . . . . . . . . . . . . . . . . . .  261.639 
Coal box. P. Goergen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.701 
Coffee steamer. F. A. Allen . . . . . . . . . . . . . . . . . . . . . . . . . .  261.57, 
Coffin. T. E. Daniels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.537 
Color, production of soluble alizarine blue. J. H. 

H .  O. GUrke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.600 
CooIer. See Milk cooler. Sugar cooler. 
Corset. C. F. A llen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.647 
Corset clasp. G. H. Colley . . . . . . . . . , .  . . . . . . . . . . . . . . . . . 261.5R5 
Cot. ambulance. H. M. Wells . . . . .  , .  . . . . . . . . . . . . . . . .  201.796 
Cot. fol ding. C. T. Segar . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.770 
Cotton gin feeder. A. C. Porter . . . . . . . . . . . . . . . . . . . .  261,760 
COUpling. See Car coupling. 
Cnltivator. C. H. Eggleston . . . . . . . . . . . . . . . . . . . . . . . . . .  261.595 
Cultivator. Lewis & Call . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.738 
Cul tivator tooth. J. H. Smith . . .  . . . . . . . . . . . . . . . .  261.636 
Cushion. Se2 Bil liard cushion. 

Holder. See Lantern holder. Lead and crayon 
holder. Rein holder. 

Hook. See Belt hOOk. Boat detaching hook. 
Lacing hook. Whiffletree hook. 

Horse rake. C. Bollinger (r) . . . . .  . . . .  . . . . . . . .. . . . .  . . .  10.168 
Horseshoe nails, making, W. W. Miner . . . . . .  � . . . . .  261,561 
Ice making apparatus. Cook & Albrecht . . . . . . . . . .  261 .810 
Indicator. See Speed indicator. 
Indicator or advertiser of the contents of pack-

ages. A. Blair. . . . . . . . .  . . . .  . . . . . . . . .  . .  . . . . . . . . . . . .  261.656 
Ink well. W. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.176 
Ironing board, D . .\lc ;\ rthur . . . . . . . . . . . . . . . . . . . . . 261,743 
J ack. See Lifting jack. 
Jar cover fastener, J. C. C. Carlton . . . . . . . . . . . . . . . .  261,308 
Joint. See Railway joint. 
Knob attachment. O. M. Hidden . . . . . . . . . . . . . . . . . . .  26 1.604 
Knob attachment. G. Price . . . . . . . . . . . . . . . . . . . . . . . . 261.761 
I.label package, O. J.l. Parmenter . . . . . . . . . . . . . . . . . . . .  261,625 
Lacing fastening, shoe, C. A. Cook . . . . . . . . . . . . . . . 261,5� 1 
Lacing hook. �I. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.525 
LaCing studs, machine for setting, W. C. Bray . . . 

261.526. 261.527 
Lamp bracket. S. S. Barrie (r) . . . . . . . . . . .  . . . . . . . . . . .  10.167 
Lamp electric arc, J. A. & C. D . •  J enney . . . . . . . . . . . . 261.815 
Lamp, electric arc, E. Thomson . . . . . . . . . . . . . . . . . . . .  261,790 
Lamps and carbons for the same, making electric, 

H. S. Maxim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.741 
Lantern. G. E. Fifield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26U95 
Lantern holder, E. Lufkin . . . . . . . . . . . . . . . . . . . . . . . . . .  261 .m8 
Latch. gate. G. L. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.635 
Lead and crayon hol d er. C. W. Boman . . . . . . . . . . 261.659 
Hfe-preserving mattress. lIi. H. Holmes . . . . . . . . . . .  261.713 
Lifting jack. H. R. Ferris. . . . . . . . . . . . . . . .  . . . . . . .  261.596 
Light, means and apparatus for producing intense 

white. C. Clamond . .  . . .  . . . . .  . . .  . . .  . .  . . . . . . . . . . . .  261.529 
Liquid elevating apparatus. J. C. Horton . . . . . . . . . .  261.716 
Lock. See Fire alarm Jock. Permutation lock. 

('utter. See Axle cutter. Seat lock. 
Dental drl i l .  A. Weber . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  261.795 J,ock. W. C. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261;78g 
D en tal hand-piece. A. Weber . . . . . . . . . . . . . . . . . . . . . . . 261.794 Locomotive boiler. G. S. Strong . . . . . . . . . . . . . . . . . . . 26L783 
Dl.,h. caterer's. S·. F.  Coues . . . . . . . . . . . . . . . . . . . . . . . .  261.811 Locomotive, railway, J. M. 'raylor . . . . . . . . . .. .  . 2611786 
])oor hanger. D. L. Jaques . . . . . . . . . . . . . . . . . . . . . . . . . .  261,553 Locomotive wedge bolt • .  J. Sullivan . . . . . . . . . . . . . . . .  261.5,0 
Door spring, :\1 . CampbelL . . . . . . . . .. . . . . . . . . . . . . . . . . . 261 .670 Locomotive window, J. M. Taylor . . . . . . . . . . . . . . . . . .  261,'185 
Draught attachment, II. Lawton . . . . . . . . . . . . . . . . . . .  261.735 Lubricator. See Axle lubricator. 
Dredge spuds: device for controlling, R. J. Cram. 261,587 Lubricator, W. M. Brinkerhoff . . . . . . . . . . . . . . . . . . . .  261 ,661 
D rier. See Clothes drier. Fruit drier. Measuring instrument, Perry & Goodman . . . . . . . . .  261,�26 
Dri l l .  See Dental drill. Ratchet drill. Milk cooler. D.  Bruwn . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  26 1 .61'5 
Dyestnff. manufacture of brown. C. Rumpff. . . . . . .  Milk cooler. A. h Scranton . . . . . . . . . . . . . . . . . . . . . . . . . .  261.633 

261.766. 261.767 Mill. See Roller mill. Sawmill. 
Egg case or box1 J. L. Stevens . . . . . . . . . . . . . . . . . . . . . 261.780 Mining machine. E. HiJl . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,608 
Ejector. Il .  Coll (r) . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  10.169 Mop head. J. K. A lters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.301 
Electr::.. machines, Commutator for dynamo. R. Motion, device for converting, L. Petterson . . . . . . 261.757 

Eo Bal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.520 Overalls. J.  S. Goodman . . . . .  . .  . . . . . . . .  " . . . . . . . .  261.599 
Electric machines, commutator for dynamo. W. Packing and toy box, combined, H. D. & F. A. 

;Hochhausen . . . . . . . . .  . . . .  . . . . . . . . . . .  . . . . . . . . .. 261.712 Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.775 
Elevator. See Grain e l evator. Painting machine, E. Green . . . . . . . . . . . . . . . . . . . . . . . . 261 548 
Ill leVlltor. J.  V. Hope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.7H Paper box, H. P. Fiske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.5g7 
Engine. See Wind engine. Paper cutting machine1 E. J. Clark . . . . . . . . . . . . 261,676 
Envelope case, J.  C. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,731 Paper, machine for reducing wood to pulp for, A. 
Expansion bit for well and rock boring. H. C. Crosby. . . . . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  261.5.36 

Reichardt . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 .565 Pea grits. roasted. H. H. Beach . . . . . . . . . . . . . . . . . . . .  261.803 
Eyegl ass. adjustable. F. It. Woodward . . . . . . . . . . . . . 261.799 Peanut warmer. C. B. Quick . . . . . . . . . . . . . . . . . . . . . . . . .  261,762 
Farm gate.  E. G.  Wheeler . . . . . . . . . . . . . . . . . . . . . . . . 261.573 Permutation lock. W. W. Scott . . . . . . . . . . . . . . . . . . . . 261.632 
Fatty matters from bones. method of and appara.. Petroleum burning apparatus, K. Trobach . . . . . . 261.791 

tus for separatmg and recovering the, �'. Selt- Phyl l oxera. method of an d apparatus for the de-
sam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.634 struction of. 1'. Lambert . . . . . . . . . . . . . . . . . . . . . . . .  261.553 

Faucet, G. A. Naumann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,750 Piano sounding board, upright, H. Bebning . . . • . .  261,52� 
Feed water heater and filter. N. A. T. Jones . . . . . . .  Pitman. �I . Harmon . . . . .  . . . . . . . . . . . . . . . . . . . . .  . .  . . .  �61 .820 

261,612. 261.613 Planters. spring roller attachment for seed.  N. 
Felted goods. manufacture of. D. Beatty . . . . . . . . . .  2Gl,521 Sta.nly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.638 
Fence. p" rtable. H. C. Beebe . . . . . . . . . . . . . . . . . . . .. . .  261,522 Plantin g machinery, corn.J.  H. Jones . . . . . . . . . . . . .  261,724 
Fence post. J. F. Landers . . . . . . . . . .  : . . . . . . . . . . . . . . . . .  261.559 Plaque and picture hanger. E. L. Maruchean . . . . . . 261.740 
�'ence post. Iron. J. J.  Kimball . . . . . . . . . . . . . . . . . . . . .  261.727 Pl ow. J.  M. Buchanan . . . . . . . . . . .  . . . . .  . . . . . . .  .. . . . . .  261.528 
�'ence strip. metal lic. W. E. Massey . . . . . . . . . . . . . . . .  2(l1.61� P l ow riding attaChment. C. H. Wanee . . . . . . . . . . . . . 261.793 
�'euce wire. barbed. J. n aish . . . . . . . . . . . . . . .  26 1 .703. 26 1 .704 Post. See Fence post. 
Fence wire, check-row wIre for corn planters,  Power. See Churn power. 

etc . .  apparatus for setting out or taking up Press. See Wine and cider press. 
barb. N. C. Bolin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.658 Printer'S galley, F. Keefer . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.616 

FertiJ.i""r distributer. J. T. Cooper . . . . . . . . . . . . . . . . . .  261,682 Pump. F. G. Cornell. : . . . . . . . . . .  . . . . . . . . . . . . . . . . .  261.685 
Ferti lizer distributer, E. D. Mead . . . . . . . . . . . . . . . . . . . 261 .745 PumV1 dlrect·acting steam, J .  Gates . . . . . . . . . . . . . . . 261.700 
Fertiliz:)r distributer, J. G. Philpot . . . . . . . . . . . . . . . . .  261,6�7 Pump-double-acting submerged force, M. F. 
FE'rtil izer distributet-, J. \V. Spangler . . . . . . . . . . . . . . 261,569 ::\l cNel1y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,622 
Fil�er, water, A. A. Willsey . . . . . . . . . . . . . . . . . . . . . . . . . 261,574 Punching and pinking machine. E. B.  Stimpson . .  2fl,781 
Finger rings. ilevice for carrying and exhibiting, Rack. Sf'e Towel rack. 

R. D. Baker . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . .  2G1.651 Railway joint and nut lock. W. P. Brown . . . . . .  . .  261.666 
Fire�trm , breech-loading, P. A. Altmaier . . . . . . . , . .  261.648 Railway rails. machinery for carrying, cutting, 
Firearm, breech-loading. A. T. Brown . . . . . . . . . . . . .  261.663 and cambering. IV. K. Seaman . . . . . . . . . . . . . . . . . .  261.769 
Firearm lock, P. A. Altmaier . .  . .  . . . . . . . . . . . . . . . . . .  261.802 Railway signaling apparatus. J. A. Emery . . . . . . . .  261,813 
Firel1rm lock. M . Kallfmann . . . . . . . . . .  " . . . . 0 "  . . . . .  261 .555 Rai l way switch stand. A . Harley . . . . . . . . . . . . .. . .. . 26 ' .814 
Firearm .  mal!azine. J . ::\{, & M. S. Browning . . . . . . .  261,667 Rai lway track, street, T. P. S .  Leonard . . . . . . . . . . . .  261,737 
Firearm, revolving M. Kaufmann . . . . . . . . . . . . . . . .. . 261 .554 Railways, etc., checking vibrations in elevated, T. 
Fire escape. T,. Coller . . . . . . . . . . . . . . . . . .  " . . . . . . . .  261.584 Coates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.678 
Fire extinlluisher, automatic, O. C.  Heath . . . . . . . . .  261,709 Rake. See Hay rake. 
FL e guard for places of amusement. Schaffe� & Ratchet drill . W. Pirsson . . .  . . . . . . . . . . . .  . . .  . . . .  261.758 

Pl ush . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.772 Reeds and reed plates. machine for shaping and 
Fork. See Hay fori'. dressing. �1. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 ,524 
Frame. See Caster frame. Trunk frame. Rellector. C. Schilling . . . . , . . . . . . . . . . . . . . . . . . . . . . . . .  261.768 
Fruit drier. C. Hopkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.715 . Refrigerator.J.  Hammer! . . . . . . . . . . . . . . . . . . . . . . . . .  261.7D5 
Gas by electriCity, apparatus for lighting. ()larke Refrigerator, J. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,552 

& Leigh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.677 Refrigerator. C. H. Leonard . . . . . . . . . . . . . . . . . . . . . . . . .  261.736 
Gas generator. hydrocarbon, J. �L Goldsmith . . . .  2ti1 .546 Refrigerator for COOling air. A.  S. Haslam . . . . . . . .  261,708 
Gas. manufact.uring. T. B. Fogarty . . . . . . . . . . . . . . .  261.698 Regulator. See Ga.s regulator. 
GJ.s regulator for vul canizers, etc .• J. A. Straight, 261 ,64.0 Rein holder, �. R. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261,719 
Gas scrubber or washer, rotary, C. W. Isbell . . . . . . .  261,551 Ribs and blades, art of and machine for manufac-
Gate. �eH Farm gate. turing stiffening, J. A. Hous� . . . . . . . . . . . . . . . . . . . 261,717 
Gem settings. mannfacturing. T. W. Feeley . . . . . . 261.542 Rocking chair. folding reelin ing. A. C. Sriver . . . . .  261 .637 
GBnerator. See Gas generator. Rocking chair foot rest. F. Hunger . . . . . . . . . . . . . . . .  2611718 
Glassware. Vogeley & Adams . . . . . . . . .  " . . . . . . . . . . .  261.6« Roller mill. J. M. Finch . . . . . . . . . . . . . . . . . .  " . . . . . . . . . .  261.697 
Glove. etc . • fastening. B. D. Eaton . . . . . . . . . . . . . . . .  261,690 Ruler, G. L. Knox . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 261,729 
Governor. elevator. C. W. Baldwin . . . . . . . . .. . . . . . . . . 261.652 Saddle. harness. A . Arter . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,577 
Grading maelJlne. S .  P. Evans . . . . . . . . . . . .  . . .  . . . . . 26 1.693 Safe bolt-work. W. Corliss . . . . . . . . . . . . . . . . . . . . . . . . . . 261.532 
Grain binder. J. S.  DaviS . . . . . . . . . . . . . . . . . . . . . 261.590. 261.591 Safe. burglar proof. W. Corliss . . . . . . . . .  " . . . . . . . . .  261.533 
Grain blader. F. A. Dennett . . . . . . . . . . . . . . . . . . . . . .  261.593 Sail hank. C. A. }I athiesen . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.620 
Grain binder uttacbment. F. A . Dennett . . . . . . . . . . .  261,594 t:-ap pail cover and hol der, L. Davis . . . . . . . . . . . . . . . .  261,539 
Grain binder sheaf discharger. J. Knoop . . . . . . . . .  261 .557 Sash balance. W. Wimer . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.797 
Grain cleaning apparatu·s. T. S. Bayley . . . . . . . . . . . .  261.653 Saw gummer. C. A. Stafford. . . . .  . . . . . . .  . . . . . . . . . .  261.779 
Grain elevator, Robert, &; Lotz . . . . . . . . . . . . . . . . . . . .  261 ,630 Saw gumming machine, S. P. Olney . . . . . . . . . . . . . . . . �51,624 
Grain elevator and hoisting apparatus, J. E. Saw mandrel, J. S.  Cook . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,680 

WOllsh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,792 Sawmill. ga.ng circular. J. G. Winter . . . . . . . . . . . . . .. 261.645 
Grain.machlne for binding and shocking. C. D. Sawmill log setting apparatus. C. C. Brooks . . . . . . .  261.804 

Fox . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . .  261.5i3 Saw set. J.  F. Coxhead . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.61'7 
Grain trimmer. Brice & I"f'hompsoD . . . . . . . . . . . . . . . .  261,660 Sawing macbine, I.l. S.  Edlf'blute . . . . . . . . . .  " . . . . . . . .  261,691 
Guano distributer, J. T. Senn . . . . . . . . . . . . . . . . . . . . . .  261,771 Sawing machine, band, J. A. :Grophy . . . . . . . . . . . . . . .  261,579 
Guard. See Fire guard. Stirrup toe-guard. Sawing machine, circular, S. & S. Adams, Jr . . . . . .  261,800 
Gun, submarine torpedo. P. Brotherhood . . . . . . . .. 261 .662 Sawing machine. gang. C. S. King . . . . . . . . . . . . . . . . . .  261.728 
Jl andle. T. L. Dah eney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 .589 Scale for printed matter. J. H. Chataigne . . . . . . . . 261.673 
Hanger. See Door hanger. Plaque and picture Rcoop. W. P. T. Jope . . . . . . . . . . . . . . . . . . . . . . . . . 261.614. 261 ,615 

hanger. Scouring machine, yam, W. McAfee . . . . . . . . . . . . . . . 261,i42 
Harrow. W. H. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 .564 Scraper. dirt. J. Porteous . . . . . . . . . . . . . . . . . . . . . . . .  26' .7;;9 
Harvester, R. Temperton . . . . . . . . . . . . . . . . . . . . . . . . . . .  2611787 Screw mach ine, metal. A. Johnston . . . . . . . . . . . . . . . .  261.81 6 
Hat bodies. machine for felting and scalding. J. Seat lock, W. G. QueaL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.628 

O. Brush . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26 [,f.68 Seeding machine and cultivator. J. W. Thomas . .  261 643 
Hay fork, J. Ney. . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  261,562 : Sewing machine, E. Bouscay . . . . . . . . . . . . . . . . . . . . . . . .  261,57� 
Hay fork. h orse. C. E. Friel . . . .  . .  . . . . . . . . . . . . . .  261.699 i Sewing machine corder. F. Hand . . . . . . . . . . . . . . . . . . .  261.549 
Hay loader. H. M. Keller . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,725 'I Sewing machine eyelet hole attaehment. H. Lo 
Hay lo ader. G Meader . . . . . . . . . . . . . . . . . . . . . . . . . . . 2.61.746 Phelps . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  261,563 
Hay rake. horse. W. F. Goe l ler . . . . . . . . . . . . . . . . . . . . . 261.545 Sh'lfting. lIexible. F. A. Cortls . . . . . . . . . . . . . . . . . . . . . 261 ,531, 
Beater .. See Feed wate:- h eater.

1 • 
• I ShW1TS. See Sheep shears. 

Heel  trImming mechamsm .\!.. F'field . . . .  . . . . . . . .  261.696 ' Sheep .hears. T. A. & R. H . ..  "rby . . . . . . . . . . . . . . . . . .  261 .777 
High and low water a l arm for steam boilers. T. 'I Shirt. I I .  S. Conant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 809 

HO�:;::s
��·d 'l�;�rt� �p�t��; J: H: ·j�h���.: ::�� ������·

s!a!:.l�� i�� f�;;,;i��:W: chi�h�l�: : ' : : :  ��.�: 

Sleigh, D. M. Kirkpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.556 
Smoke burner for furnaces. J. J ohnston . . . . . . . . • . .  261,723 
Spark arrester. A. Blake . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.657 
Speed indicator. alarm. C. J. Langenbach . . . . . . . .  261.732 
Spinning and doubling machine, E. Hird . . . . . • • • • •  261,71 1 
Spring. See Bed spring. Bolster spring. Door 

spring. 
Stand. See Railway switch stand. Wire stand. 
Steam boilers, crown sheet protector for, J. E. 

Krumm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261 .730 
Steam brake for locomotive tenders. Clark & Lee. 261.675 
Steam indicators. adjustable stand for operating. 

F. IV . Bucon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 ,519 
Stirrup toe guard. R. E. Larcom . . . . . . . . . . . . . . . . . . . . 261.733 
Stove. G. E. Hopkin. . . . . . . . . . .  . . . . . . . . . . .  . .  . . . . . . .  261.609 
Stove, camp. S. J .  McDowell . . . . . . . . . . . . . . . . . . . . . . . . 261.621 
Stove, sanitary steaming, H. Cartwrig-ht . . . .  . . . .  261,672 
Stove toP. Buell  & Wright . . . . . . . . . . . . . . . . .  . . . . . .  261.6b'9 
Sugar cooler and granulator, J. & F. Firmenich . . .  261.tH9 
SWing, rotary. E. Larson . . • . . . • . • • • . . . . . . • . . • • . . . .  261,73.t 
Tag. E. A. G. Roulstone . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  261.566 
Telegraph, duplex, B. Thompson . . . • . . • . . . . • • • . . • . •  261,788 
Telegraph. j)rinting. E. A. Schoettel . .  . . . . . . . . . . . . . .  261,56'7 I 
Tel egraph, telephone, and other wires, under- I 

ground conduit for. J. B. Apple . . . . . . . . . . . . . . . .  261.649 
Tellurian. G. A. Henderson . . . .  . . . .  . . . . . .  . .  . . .  261.603 
Thrashing maohine straw stacking attachment, 

D. D. & J. P. Sprague . . . . . . . . . . . . . .  . .  . . . . . . . . .  261.778 
Tile, illuminating, J. K. Ingalls . . . . . ' • • . . . . • . • . . . . . .  261,720 
Tobacco cutting machine, Reiniger & Petri. . . . . . .  261.763 
Tobacco pail cover fastener, A. Burgland . . . . . . . . .  261,581 
Torpedoes. apparatus for launching. P. Brother-

hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261 .805 
Towel rack. J. H. }I allory . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.811 
'I.·readle. F. P .  Snow . . . .  . . . . . . . . .  . . . . . . . . . . . .  . . . .  261.568 
Trellis. hop. F. G. Pennell . . . . . . . . . . . . . . . . . . . . . . .. . . 261 .755 
Trimmer. See Grain trimmer. 
Trunk frame, J. W. Patterson . . . . • . . . . . . . . . . . . . . .  261,753 
Tuyere. J. Stoll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.782 
Tuyere fnr forges, water, N. O. Swenson . . . . . . . . . . .  261 784 
Umbrella cloth. N. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261,681 
Valve . .T. M. Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.547 
Valve. balanced slide. J. J. De Lancey . . . . . . . . . . . . .  261.688 
Valve, steam, F. J.  Carney . . . . • .  0 .� • • • • • • • • • • • • • • • •  261,671 
Vehicle box stay. E. J. ;-trong . . . . . . . . . . . . . . . . . . . . . .  261.641 
Vehicle running gear. W. S. Ward . . . . . . . . . . . . . . . . .  261 .572 
Ventilator. W. IV. Robinson . . . . . . . . . . . . . . . . . . . . . .  261.':6{ 
Waistband attachment. A. Brown . . . . . . .  . . . . . . . .  261 66! 
Wash inll. dyeinl<. etc .• apparatus for, W. Birch . . .  261,654 
Washing machine. L. O. Cameron . . . . . . .  . .  . . . .  261.806 

Washing machi ne. D. Davis . . . . . . . . . . . . . . . . . . . . . . . . . 261,538 
Washing machine. S.  Parks . . . . . . .  " . . . . . .  . .  261.752 
Watches. stem hand setting and winding mech-

"nism for. A. Bitner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.655 
Water closet. G. C. Phillips . . . . . . . . . . . . . . . . . . . . . . . .  261.81" 
Water closets, pressure reservoir for supplying 

fiush water to. Coggin & Scollay . . . . . . . . . . . . . . . .  261.583 
Weecler and scraper. hand. S.  I. Hazeltine . . . . . . . . . 261.707 
Whalebone. preparation of. H. W. �lor!<an . . . . . . . . 261.623 
Wheel. See \\' Ind wheel . 
Whiffletree hook. A. O. Hickok . . . . . . . . . . . . . . . . . . . . .  261 .710 
WhiP. D. C. Hull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.550 
Wind engine. F. G. Cornell . . . . . . . . . . . . . . . . . . . . . . . . .  261.686 
W ind engine. f l .  Croft, Jr . . . . . . . . . . . . . . . . . . . . .. . . . .  261.535 
Wind wheel . F. G. ()ornell . . . . . . . . . . . . . . . . . . . . . . . . . 261 .684 
Windmill gearing. M. R. � l artin . . . . . . . . . . . . . . . . . . . .  26l .739 
Win .. and cider press. H. J. Campbell . . . . . . . . . . . . .  261,307 
Wire splicer. F. M. Harris . . . . . . . . . . . . . . . . . . . . . . . . . . .  261.706 
Wire stand. G. D. Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.541 
\Vire twisting. cutting, and splicing tool, O. O. 

Adams . .. . . .  . .  . . . .  . .  . . . . . .  . .  . .  . .  . .  . .  . .  . . . . .  . . .  26 1.646 
Wookworklng machines. adjustabl e  tabie for. J. 

W .  Rovce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 261.765 
Wool washing machine, J. Petrie, Jr . . . . . . . . . . . . . . .  261,756 
Wringer. See Clothes wringer. 

DESIGNS. 
Bandbox. R. Luckner. Sr . . . . . . . . . . .  " . . . . . . . . . . . . . . .. 13,093 
Carpet. A. L. Halliday . . . . . . . . . . . . . ," . . . . . . . . . .  13.088. 13.V89 
Chain link, S. Davidson . . . . . . . .. . . . . . . . . . . . . . . . . . . .  , 13.078 
Chain link. J. L. H eeley . .  . . . . . . . . . .  . .  . . . . . . . . . . . .  13.000 
Fringe. T. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13.068 to 13.070 
Fringe. A. Donzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,U79 
Fringe. G. E. Goucher . . . . . . . . . . . . . . . . . . . . . . . .. 13.085. 13 086 
Fringe. J.  C. Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,087 
Fringe. L. J. McDonald . . . . . . . . . . . . . . . . . . . . . . . . . 13.094. 13.095 
Fringe. F. Reuter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13,006. 13,097 
Printed fabriC. J. M. Bryce . . . . . . . . . . . . . . . . 13,073 to 13.016 
Printed fabriC. J. Glen . . . . . . . . " . . . . . . . . . . .  13.030 to 13.084 
Shoe. A. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 .01 7 
Stove oil. Bascom & Heister . . . . . . . . . . . . . . . . . . . . . . .  13.071 
Type. W. W. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.691 
Type. J K. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.09S 
Type. printing. C. H. Beel er. Jr . . . . . . . . . . . . . . . . . . . . .  13.072 
Type. printing. W. W. Jackson . . . . . . . . . . . . . . . . . . . . . .  13.692 

TRADE MARKS. 
Accordions. Sherman. Clay & Co . . . . . . . . . . . . . . . . . . . .  9.575 
BakinJ;t powder, \V. Y. Wa1rath . . . . . . . . . . . . . . . . . . . . . .  9,576 
Beverages, aerated, Burroup;bs, Wellcome & Co . . . 9.564. 
Butter and lard for cooking purposes, compound to 

be nsed in the place of. S. H. Cochran . . . . . . . . . . . 9.565 
Cigar!?, cigarettes. and manufactured t.obacco, J. 

Ellinger & ('0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9.569. 9.57a 
Dry paste for cleaning gold and silver plated ware, 

nickel . and glussware. A. E. Jeaneret . . . . . . . . . . . . 9.573 
1\lachinery of varions kinds, and parts of ' macbin" 

ery. P. R. Jackson & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.572 
Medical compound. certain, H. H. Warner . . . . . . . . . . 9,577 
;\ I edicines. Declat Manufacturing Company . . . . . . . . . 9,568 
Sheetings and driliings. brown and bleached, Whit-

man & W elch . . . .  . . .  . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . .  9.578 
Sirup, J. Firmenicb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  9,571 
Oil cups valves, cocks, and faucets1 Coopert Jones 

& Cadbury. . . . . . . . .  . . . . . .  . . .  . . . . . . . . . . . .  . .  . . . . .  9.566 
Violin strings. Sherman. C l ay & Co . . . . . . . . . . . . . . . . . . 9.57i 
Watch cases. M. ll. Cronin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9.567 

English Patents Issued to AlDerleans. 

From Jdy 18. 1882. to July 21. 1882. inclnslve. 

Butter and cheese. artifiCial. D. H. Burrill. Little Falls. 
N. Y. 

Drying and COOling apparatus. H. C. M ey. Buffalo, N. V. 
Electric light appliances. H. A. Seymour. Washington. 

D. C. 

Electricity. apparatus for supplying. T. A. Edison. New 
York city. 

Embalming boards, N. T. Shaw. Columbus. O. 
Governor for steam engines1 F. H. Ba11, Erie, Pa. 
Ice making apparatus. T. S.  Rankin, Washingt,on, D. C. 
Microphone for detec·lng leakage in pipes. etc . •  T. 

Jefferson, Cincinnati, O. 
Rope, twine, etc. , manufact'lTe of, H. F. Evans, New 

York city. 
Sewing mllcbine. J. Forbes New York city. 
Sewing machine. 'V. H. A lden. Bo.ton. :\1 " ss. 
Stone. artificial. E. L. Ransome. San FranCIsco. cal . 

[AUGUST 19, 1 882. 

Inside l.Jage, each i n se1·tion .. ... - ., .) cen ts n l i n e .  
Une), Page, each i n scl't i n l l  ... .. ..  !I t . t) O  n l i n e .  

(About eight words t o  a line. > 
Engravings may head advertisements at the same rate 

per line. by measurement. as the letter In·esB. Adver
tisements must be received at publication Qt!ice as early 
as '1' kursday morning to appem' in next i88Ue. 

Cheap, compact, accurate, 
and practical, full  instructions 
furnish ed, invaluable for Tour
ists either ladies or gentlemen. 

Simple, useful, fascinating 
to anyone. Send ] O cents for 
Catalogue and Sample Photo .. grajh taken by an amateur. Circulars free. 

Wm. H. WALll:EIl /I Co . •  Box P llochmer, N.  Y. 
THE GREAT ORGAN AT THE CRYSTAL 
Palace.-A sketch of the history of the great Handel 
:Festival Organ in the Crystal Palace, and details of the 
alt.erations and improvements now being . ntroduced 
into it. 'l'he general prjncip�es involved in tbe construc
tion of organs generally. 'rhe purposes for which the 
Crystal Palace organ � as bu 1 't .  Details of structure of 
the variou�parts. F�ecifiCf"tions of the organ in its reo 
rii;s�rid

ct:le
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SCH�N1'IFIC AinFHICAN SU I ' P LE1UEN'1'1 No. 340. Price 
10 cents. To b e  had at this office and from all news
dealers. 

Small EnJline Castings, 
Gears, Lathe Too l s ,  Tools tor 
Mechanics, ,\I ac h i n i sts, and 
A mateurs, Engraving Tool., 
Scroll Saws. Photographers' 
Outfits, Dri l h i ,  Oil Stones, 
�tE'el, etc. The largest !\tock 01 H n e TooIs i.o 1;he U.S. Send 

tor o....aLalvgue. Tnt: Juhu Wilkinson Go.,  77 State St . .  Chkago. $72 .A WEEK. $12 a day al h ome easi ly
. 

made. ()ostly 
outfit free. Address 'I'RUE & Co . .  Augusta Me. 

THE " PILSEN " ELECTRIC LIGHT ARC 
Lamp. - By H enry F. Joel. With eighteen lI"ures. 
Contained in SCIE X TIF I C  AV KR1 0 A X S P PPL I(1\-IENT. No. 
3311. Price 10 cents. To be had at this Office and from 
all newsdealers. 

, MI N ERAL GL A SS. � NEW T H I N G. JU!'I'I' O U 'I'. 
For examining Minerals, Gold Sands, 

Flowers Seeds. insects. Flour, Sugar, etc. 
Screw focusing adjustment ; mGvable 

gl::lfols p;tage ; need l e  point fqr insect� : 
nickeled and polished ; nicely finished. 
The best microscope ever of[ered for the 
price. By lnail. postpaid, $1. Money re
twmed if not as rcprese'fi. ted. 

I. N .  H O I'KI S IS  & CO • •  
�6" Uroadway. N .· .. .  YOl'k. 

M I N E R A L  W O O L .  
This Fireproof and indestructible · material success .. 

ful l y  prevents loss of h eat by radiation, keeps frost from 
water pipes1 deadens sound, checks spread of tl l'e i n  walls, 
partittons, fl oors of dwellings. 25 ets. per cubic foot. U. S. MINERAL WOOL CO . •  16 Cortlandt St . . N. Y. 

PAT E N T S .  
}lE8:;RS. M UNN & co . . in connection wi th the pub. 

lication of the ;"mENTIFlC AMVRICAN � conti n lle to ex· 
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this l ine of businesf< tbey have had tllirly,tlve 

years' experience. and nOw have '·nequaled facilities for 
l.he preparation of Patent Drawinl!;s, Specifications, and 
the prosecution of Applications for Patents in the 
United States. C&nada. and Foreil(11 Conntries. Messrs. 
Mnnn & Co. also attend to the preparation of Caveats, 
Copyrights for Books . Labels, Reissues, Assignments, 
and Reports on Infrinl!;ements of Patents. All b:JBincss 
intrusted to Ihem is  done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of chare:e, on application. con
taining fnll i nformation abont Patents and how to pro 
cure them; directionR concerning I.abe1s,  Copyrights, 
Designs,  Pater,ts. Appeals. Reissues. Irfringements. As· 
signments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send.  free Qf charae. It Synopsis of Foreil(11 
Patent Laws. showing the cost and method of .ecuring 
patcnts in ail the principal countries of the world. 

lJI UNN &; C O . ,  Solicitors o f  PateI't.s, 
261 Broadway. New York. 

BRANCH OFI'ICE -Corner of F and 7th . Streets, 
Washington, D. C. 

© 1882 SCIENTIFIC AMERICAN, INC



A New and Thoroughly Practical Book 
ON 

VARN ISH ES ,  LACQU ERS,  ETC. 
The onl y oll e n o w  i n  pri n t i l l  th e EitA'lish 

LUllgnllge. 

J US T  �E.A.:J:)Y. 
A Practical Treatise on the Fabrication of Volatile and 

Fat VarnisheR, Lacquers, Siccatives, and Sea.ling 
, Waxes. ll'rom the German of Erwin A ndres, Manu

factUrer of Varni8hefi and Lacquers. With additions 
on the Manufacture and Application of Varnishes, 
StalDs fJr Wood, Horn, Ivory, Hone. and Leather. 
From the German of Dr. Emll Winckler and Louis E. 
Andes. 'l'he whole tru.nslaled and p.dited by Wil liam 
�i ���i!: Cj.����i!�
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fg�:'.� J�';?,,� (,:'���e��;.�. &nt by mO/it, free Oi postage. 

C O � T I'; �TS -1. Introduction. II. Raw Materi"l s usp.d 
In the Fabrication of Lacquers and Varnishes. III. Dry
Ing Oils. IV. Vol atile Fluids used in the l'abri�atlon of 
Varnishes. V. Varieties of Gums and Resms. VI. 
Col" ring SubsLanqes. VII. Chemical Products. 

FABRICATION' OF V A l l X ISH ' :& AND LACQ t T E H S  IN 
n��"('.\i��t,�i -o'?lf;'s];i:�O����r���W;,r:;' gP'\r��N,I.; 
Val'n t ;hes and Lacquers. X. DiI'ec�ions for Prepa�·ing 
Volatile Varnis:1es and Lacquers (With a �reat varIety 
of H.eceipts). XI. Fat Varnishes. XII. Printers' Var
nishes. XIn. Soap L!tcquers. XIV. Fitting up a Var
nish Factory. 

FABH I C  I TION 0" SEALING WAx.-Invention of Seal
Ing Wax Components and Qualities of Sealing Wax.
I.  M " terials used for the Fabrication of Sealing Wax. 
Mou%1!;�nt\e

t
��a���iWt\i.V�'ixV:'\��ri·Shn�· t:gr{ft��ffs g� 

Sealing \\ ' ax. V. lleceipts for Sealing 'Vax. Appendix. 
Bi ue Lacquer. 

'rHE AnT OF VAR X I SH I N G  A ND L A CQ U' E R I N"G.-L 
Preparation of Putties Required for Val'nishing and 
L3.cquering. II. I:'reparation o f  Stains to be u5:ed tn 
i�.r����lt:;�u��P��i���[t�!�sl{ii:,kshOP and '1'ools. 

ApPEND IX -Japanese and Chinese L9cquers. Il7 Tne above. or any o.f our Books, sent by mail, free 
of postag-e, at the pub,icltion price, to any address in 
the wor,d. Il:'lr Our new and large Catalogue of Pract.lcal and 
Scientific j ' ooks-OO pages, Bvo-revised to July 1 , 188"2, 
together with our other catalogues, the whole covering 
:�a
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c
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who will furnish bis address, 
HENRY CAUE Y B AIRD & CO., 

Industrial Publishers, Bookse l lers, and Importers, 
BlU W A LN U'.r �TLtl'; I�T, PHILADELPHIA, P A .  

$titufifi t 1\tutrit.an. 

" B L A K E ' S  C H A L L E N C E " R O C K  B R E A K E R .  
I' n t c ll t c cl Novcmbel' 1.8, l S1H.  

For '!If n c a  .hun 11: on d making, Bal lasting of n.ni I I 'OIUl iii. Crushing (h·c!"!., use of 1.1' 01 1  F I I l'n nces, 
etc Rapid ly superseding our older StylM of Blake Crll sher on account of lts superIOr strength; effi,ci
eney and sinnplicit;y. Adopted ·by important Railway find Mining Corporations, Cities, Ilnd 'lowns. 
�'irst Class Medals of Swperiorit-y awarded by American Institute, 1879 and 1880. 

ll LA ll E  Clt U S H Elt  CO •• �olc lUa lwrs, � c w  H ar e n ,  COII I I .  

M A C H I N E R Y 
of every description. 121 Chambers and 103 Reade Sts., 
Nev,' York. 'I'R I'; GJ:.;ORG II; ! 'LA ( H; MACHI:\' I �RY AGEN CY. 

0-=-1\ C AND FIN[ GRAY IRON ALSO ST EEL �ALLEf'U..,JL� C/>.STlNGS FROM �CIA\E:RNS 
-�EVLIN " FINE TINNIN G J� PA1 
S D .. F IN ISHING , NN ,J THOMf\LEHIGH AVE II< AMERICAN 5'[ PHILA � 

ltUPTUltE 
KEMP'S ' MANURE SPREADER, . 

P 

Tn 

N U T T A P P I N C  
lU A C H l NE. 

D U R R E L L ' S  P AT E N T . 
No. 1 Mae-hine, 900 lb. , 7 spindles. 

" �  " 1,050 " 7  " 
" 2  6OO " S  

Capacity of 7 Spindles. R,OOO per 
10 hours. 

Acknowledged t.o be an indispells
able tooi Manufactured by 

HO WA R I ) B lt O "; . ,  
l? . .  cdoni a, N. ,� . 

Fl(.Jcf f'O - Pla fP,rs . BATTE RIES,  CHEMICALS, AND MATE-
rials , in sets or single, with 13001(S of Instruction 

��n����t�,�I��r E?:ct�igi��I. J�\'t��'b'f,:,fiJI��t:��, N:'lo�: 
Mass . . I l lustrated l.'atalogue s

_
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_
t
_
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Cheap Small Boilers. T. McDonough, �'I ontclalr, N. J. 

W f LT,T1\ M R PO i tT 
Pony or Panel Plan
er. For general use 
In Door Shops, Box 
n.nd Furniture Man
ufactories. For plan
ing Door P a n e l s ,  
Cigar Box Stuff, and 
Furniture work, it 
bas no equal. 

We use the Ellis 

1 25 

B L.A.ST. 
IRON REVOLVERS , PERFECTLY BALANCEbj 

Has Fewer Parts than any other Blower. 
P. H . &, F . M .  R O OTS, Man ufacturers, 

CO N N E RS V I LLE, I N D. 
. 

S. S. TOWNSEND, Gen, Agt. , 6 Cortland St. ,8 Dey St., 
COOKE & C O . ,  Sellinq- Agts . ,  6 Cortland Street, 
J �S. BEGGS ", ·CO. ,  /delling Agts. 8 D.ey Street, 

N'E'VV Y C> ��. 
"' ''::: N D  FOR P R ICED CATA LOG UE. 

WOOD-WORKING M�§!!. 
llfir" Universal \Vooc1 \Vorkers, PlaninJ?, l\{nt('h lng, 

Moulding, Band and Scroll Sawi ng Maehines, etc. 
B E N T E L ,  M A R C E D A N T  & C O . ,  

Jl.o4.I1LJL TON, 0 11.1.0, ll. S .  A.. 

NEW . A ND bI P ROV"flJD PA 'I'TERNS. 
Send for new illustrated catalogue. 

Patent three part WIT I I ERB l,  R UGU & R I CH A RDSON.  Manufacturers JO,?rnal Box and a I of Patent \ \  Dod �]orldng :\ ! achfneJ'Y of every cl escripsohd f o r  g e d steel tion. Fncllities unsurpassed. Shop formerly occupied g:��. ii=-� �I�
s
��

r
: ' by R. Ba l l  & ( ' 0 . ,  'VOl'cester, :a1a;:.�. Send for Catalogue. 

feed. Will plane from 
1-16 to 6 inch thick. 
W ei!(ht, 1,400 lb. The 
lowest priced first-

SOME APPLIA.NCES FO R GELATINO-
Bromide 'York.-By Dr. Herman Fot Description of 
improved apparatus. Drying case for gelatine plates. 
to�P���i��l�mri'l:r��f. ��i���;t:f�Ti�
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all newsdealp,rs. 
"nn ])uzen'liI P u t.. J.oo�e Pulley O i l er 

HAS Higbest Endorsements, 
Enviable Reputation, 
Scientific Pedigree. 

A two years' test by conseJ'vutive 
manufacturers of national reputa
tion has shown it to be the only per
fect Lubricator for Loose Pulleys in 
use. } 'rices very reasonable. Send 
for our " Catalogue Number 55. " 
VAN DUZ I':N & TIFT, Cincinnati, O. 

WILL AN ENGINEERING MAC HINIST, 
or other able party, in the U. S . ,  do experimental work 
and pay patent expenses, it" r supply the ma.in features, 
for superseding l�a��fb�'fls�¥:Efg� ��

e-balf 1 
Hynemansville, Lehigh Co .. Pa. 

Lathes ,  Pla n ers , D r ill s ,  &c. 
N E ll' H A Y E N  lU A N I) F A C · .· U IC l N (. (; 0 . ,  

_� e \v I l a ve l l ,  C o o n .  

PENCILS, H O L D F.RS, CA SES, &c. 
P F. '1 N � V T, V A S T A  !'iT A 'I'E {:O I , I , l<:flE. I' T h e  C A L L I -C R A P H I C  Pen .  Open t o  both Sexes. Undenominational. Located in A GOLD PEN and RUBBER HOLDER containing one of the most beautiful �nd healtbful spots In tbe Ink for several days' wtiting. Can be carried in the Al l egheny regIon. �UITIO :"i F R Io.E. Board .and o�her pocket . Always ready for use. A luxury for persons expenses very low. Cou!'ses o{ study :  C�asslCal, Sc!en- who care to preserve their individuality in writing. tldc (general ! , and Technrcal. WIth a ClasslCal and SOlen. 

tIHc P'reparatory J)epartment. Fnl l term opens Au�ust M A B I E ,  T O D D  &. B A R D, 2;;, 188'2. For ca\alogues or �ny information,. address 180 BROAD W A Y, NEW YORIi.. G EO. W. A'lHERTON. Presldent, Send for Price-List. . 
State College, Center Co., Pa, ,)UR GOODS AltE SOLD BY Jj'IRS'I.'-CI,ASS DEALERS. 

The nlhlfS of the tJal'ol i nas U.e 
YR.II i l l iZ I- D ' S  PR.t. f 'nt, Stf"flnt J. t P u m p .  
li'ar suprorior to  any other Jet Pump for 
practical service, Made of Brass ; has 
no valves, no moving parts. no small 
&r;.1rt�g�ot,'%ri ILordU�at!!·�r

t
\Vil�ar�1:e 

water to 50 feet vertically. Can be used 
with hose. Warranted rel iable and satis-
��g

r
!6 tJ

r��r.
s 
P��Y;o��.

uPi>e����
ci
;�1: 

pump aud take no chea.p substitute. 
Send for

vf�t��0t'J�e
ll�r�' ;l: 1 F T, C i nc i n ll ati , O . 

�'X T A NTE O.-An intelligent and honest man wbo V, thorough ly understands the manufacture of Black 
ft'om natural Gas. Address, with particulars as to 
former experience, rei���,:

e
J\

'
o
e! Ci���t���;3'V01"h:. 

SHEl)AIW'S tJF.LlmRATEJ) $SO 
Screw C utt i ng  Foot Lathe ,  
Foot and Power La.thes, Drill Presses, 
Scrons , �aw A ttachments ,Chucks, Man
drels. 'rwist Drills. Dogs. Calipers . · '  � I I n 
L i g h t " t ;;i n s  lU ach i u cs, etc. Send 
for catalogue of outfits for amateurs or 
artisans, Address 

H .  L.  ,,; I I E I 'A lt U  &: CO.,  
�t!t Q 9I  341 & 343 Wel:it lfront St. C i l i c i ll l l ati, (). 

. class planer in t,he 
market. ROWLEY & HEltMANC>" Williamsport, Pa. 

Geo, Westinghouse, Jr. , Ralph Bagaley, H. n.  Westinghouse, 
PRES I D I':NT. SEC. & T ltl'AS.  SUPT. 

T :E: E  

WESTINGHOUSE ENGINE 
ltEQUIll.E S  "NEITH I<.:lt 

Adj ustm e n ' ,  L i n i n g, J< ey i n g  U p, 
Pac k i n g, O i l i n g ,  o r  W i p i n g, 

AND 

D i spenses Ent i re ly  with Sk i l l e d  Engineers . 
2 TO 1 5 0 H O R S E  P OW E R .  

Scud fo l' ] l I 11 stl'nted C il'cu l al'. 

THE WESTINGHOUSE MACHINE CO "  
9 2  AND 9 4  LIlmRTY ST., N};W YORK. 

THE  DUPLEX I NJ ECTOR .  
The constantly increasing demand for this Boiler 

Feeder proves its superiority over other machines now 
in use. Send for il lustrated ciI.'cular and price Jist. 

Manufactured by .J A IUES J E� li :S ,  D e u'oil, lll ich. 

$ 6 6 :1 week in yonr own town. Terms and $5 outfit 
. free. Address H. HALLETT & Co .• Por t land, Me. 

l'A Y N E'S A U TO �l A 'l' I C  E � (; l N ES. 

Arrester. 

o "'" ro ...... 
� Q) 
� 
� ..., '" � 

n cl i al , l e .  (l lll'a h l f:�. a n d  ccoIHHnicn J .  will fwrnish a 
horse power 'with O'YI.e-third leRS fu.el and water than any other 
tn'tinte bwiZt not fitted with an automatic cut-off, �end 
for I l lustrated Cn.tRlorue . .  A. "  2, for Information and 
prices. U. W. 1 A Y N E  & ,,; O N ,,; ,  

Hox 1. 2 0 1 .  U O f l l i llg. N .  Y .  

"....._ DAMPE It REGUL A TORS an� Gage.� 
� Cocks. Murrill & Keizer, Baltimore. � 

$5  to  $20  per day a t  home. Samples wol'th $5fl'ee. Address STI'NSON & Co. , Portland, Me. 

�-V E RT I C A L E N C I N E S ! RUBBER BACK SQUARE PACKING.  
, , T H E  B E ST I N  T H E  MA R K ET '.' it , AT R E A S O N A B L E  P R I C E S  " 

I • V. M A N U f"AC T U R E D B y " ,� ... > PHOENIX FOUNDRY MACH. CO.t �" 1<,.. S Y R ACU S E , N.Y. . >, 1,,1 
PERO XIDE OF HYDROGEN.-A PA PER, 

P:;a?ra�Plfc�'U���Vigf \�'lshi�t�;rl�le�l��ltii��
d :���t Appli cation of the Peroxide of Hydrogen for 1'echnicRI 

Purposes. Peroxide of Hydro(!,en as Ii Bleacbing Mate-
;;�Mol ���d

c':,�f. 
o;OI�ri��

al
o?ri¥��oxa�eag�h�M�oH:!�, 

nEST IN 'J' H E  WORI,D.  
F o r  Pack i n g  I h e  Pis ton Rods and Va l ve  S t ems of S team Eng ines and Pumps. 

B represents that part of the packin!( which. when In use. Is In coutact with the Piston ·Rod. A, the elastic back , which keeps the part 11 against the rod with sufficient pressure to be steam-tight, and yet creates but little friction. 
This Packing is made In lengths of "bout 20 feet, and of 1111 sizes from '4 to 2 inches square. 

J O H N  H .  C H E E V ER, '1'reas. N ml' l URK BELTING &, PAtJK Ii\G tJU. , 29 Park Row, New York. 
S l'EC I A L  N O'J' I CE.-() wing to the I'ece n t In'cat nrc i ll the " \\'ol'l d "  U u i l d i nl(, 011 1' ollice hns 

been )·c lll ovcd as llb o \' c .  

IU A N U FA C 'I' U R E II.S O F  

WIRE  ROPE ,  BR I DGE  CABLES , SH Ip · R IGG ING ,  
Tramway Ropes , Champ i on  Barbed Wire ,  etc , 

O llice n n d  'VOl'I, . :  ( Send for \ O lli ce a n d  'Vnl'eh oll�e : 

Bleaching of Feathers, especIal ly those of the Ost,!\Ch': 
'Bleaching of Silk and of Ivory and Bone. Application 
of the Peroxide for Medicinal Purposes. Contained tn I 

, SOI I': N TIFIC AMERICAN S n p P L E i\l ENT, No, 339 . Price I 
. 10 cents. To be had at this otlice and from aU news- I 

delllers. , .... -______ .;:,.::.;,;;;;.;..;.;:,.:�...;,.;.o W ILKESBARRE, PA. I. price IIst· I ST L18ERl'Y 8'1';, N EW-YORK. 

VINES. -AN INTERE STIN G PA PER, BY 
J. T. Stewart, discussing the habits ft nd movements of 
climbing plants. Contained in SCIENT I F I C  A 1 tH.ltlCAN 
S UPPLE.I'F..'T, � o. 3:.J9. Pric.e 10 cenls. To be had at 
this omce and from all newsdealers. 

T H E C O ],llUON ISEN SE D Il l'  IU L N. 

thI: s�����1fn
t
rl�e 

t
���t��ig�ir��tPtn������i��:c�r;��;�i�1 

air, with moderate heat, we offer the cheapest kiln in 
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S'I'. A 14 JlA :r\ S  M' J;" (" C U . ,  � t .  A l ba l l s ,  V t .  
An  eng-me that works wilhout 
Boiler, Always ready to be started 
and �.}A I;���� ,�� �

nV�' �(� �Up�wer. 
C O N V Ii N J  I<: 1\ C .;. 

Burns common Gas and A.ir. No . 
steam. no coal , no asb es, no fires, 

nm�i))#)����", ��m�:f��ratl��d:��I�� insurance. 

T H E  NEW 0'1' '1 '0  S I L E .\ 'j'  (> A S  E \ (; I \ l: .  
Useful for all work Of small stationary steam engine. 
��:ljn]lm� .. £ �h�; ���:c�: � � W���t�I:?:\��&: 
PRo A. C. IUanninA', 1!8 Dey St., New York, Agent. 

� Series For 1 8 82. 
Elc&:,unt Importcd dC(lhrns, nIl Citro. 50molil,(XXX. board) in beautiful color� G-old 

&: Sl1ver,Ge.rmnn & Frcnch Flornls. Scenery trom the 
River U.hine, Arctic Scenes, :l\I�8�ro�e S.erlc� Oceun 
Vicwp.. Bird ]\Iottocs,.t::c. name III far.!9' script type, 1 (fc.or �25Extra Large size J;; mboss c d Chro. 
1)&.____ mos,name in any style,10c.Ag'ts 
make 40 per cent. 14 p:lcks of ei�b�r for �l.  Our beautiful bound 

. t�.�r!�kOC�r��:�Lo�l��i�.�Tht�lI£'i��N :r�rlfb;d vl: 

Buffa l o ,  N .  Y. 

IT 1',\ V,,; to sell our Hand Printing Rubber Stamps. 
. Samp 'es free C. FOI,JA�1BE  & CO., successors to 

G. A. HARPP;R & BRO., Cleveland, O. 

1v.I:�y�:rBPo�Kljg: c;. ��Y'�N�� g���� 
J\ I I  (; l u IOi!li tH u l l l I ' nct,II I'C I'S l I � e  III )' i\ l u u l (b�. 

lII)(m \f HTF.U F.\ Ci l � E. 
Compact. Substantiul. Econom
ical, and easily ma1l aged : guar
anteed to work well an d give 
full power claimed. Engine and 
PoiJer complete. including (Jov
el'nor, Pump, etc., at the ]ow 
F"jire6'�S JJ:  POWER . . . . . . . .  $240 00 
�� . .  : : : : : : : :  � �  1M "  .. . . . . . .  (40 00 
W' Put on cnrs "t �prin�fleld, O. 

JAMES LEFFEL & CO .. 
or 110 Liberty �e

i
�rwe�o:i�lo, 

© 1882 SCIENTIFIC AMERICAN, INC



I 2,6 j'citutifi c �tutxica,u. 
Inside Page, each insertion .. ..  - 1' a,  cents n line. 
Back Pall'e. each insertion - - - $1.00 a line. 

(About eij:(ht words to .. line.) 
Engravings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver
ti.,ements must be received at publicatian ojfwe as early 
as Thursday morning to appear in next issue. 

W A N'I'KD-the name and address of Woodworkinj:( 
Mechanics who would engage in a profitable business at 
:\�j\'t

e
gU�;���e�'t.ital r':tw.e�O ti'iZ,

r�l1fi��s��r.
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Best Boiler Feeder 
In the world .  

Greatest Range 
yet obtained. Does 
not Break under 
Sudden Changes of 
Steam Pressure. 

OR 

GOLD MEDAL, PARIS, 1878, 
BAKER'S 

Broakfast Co c o a .. · 

Warranted absolutely pure 
Cocoa, from wbich the excess of 
Oil has been remo,ed. It bas three 
times the strength of C';coa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi
cal. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 

Sold by Grocers everywhere. 

W. BAKER & CO . ,  DorCHester, Mass , 

W:!�rco��!��JS
, S I B L EY C O L L EG E OF M EC H A N I C  A RTS 

Water and Liquld. CORNET.L TJNIV ER SIT V .  ' 
Pntent Ollerll" Ln... Entrance examinations will be held June 12 and Sept. 11,  brlcntor8, etc. 1882. Forthe Heg1ster and Catalogue just issued contain-N".A.T��N" � ::J:>::El..EYFUS,. tng reorganized courses of instruction. Scientific and 

Send for catalogue. 92 &. 94 L i berty S t . ,  N ew Y o r k .  Practical, including Draughting, Machine Construction, 
General Shop Work, etc., apply to the 

ATTENTION INVENTORS ! PRESIDE"1' OF CORNELL UNtVERSITY, Ithaca. N. Y. 

. ' . . Best Boiler and Pipe Coverin[ Mane ! 
Pittsburg Expos it ion The Cel�brated Patent Alr SI>ace � C O V � R I N G  

P St t F . C b' d For STEAM BOILERS and PIPES, HOT BLAST PIP-enna.  a e a I r  om Ine  lNG. etc., etc. Address CHAJ .MEltlS SP1>NCE t:O • •  �3 John lStreet. N ew Yo>·k. 

OPEN FROM SEPT. 7 TO OCT. 14. 
$ 4 1 ,500 I N  P R E M I U M S .  ' .  Splidal Opportunity Co r lIte ExhIbitIon 

o C  Ne,v Inventions. 

For Prospectus and Premium List. address 
J. C. PAT'I'ERSON. 

P. O. Box 89ii. Pittsburg. Pa. Secretary. 

U.W. � OH N S'  
J� 'AIAall'D� " 
BUILDING FELT; 

}l'.QR LINING UNDER FLOORS, SIIINGLES, 
WEATHER BOARDS, ETC . . 

STRICTLY FIREPROOF. 
In ro11s of 75 to 100 pounds each. 36 inches wide, two 

thicknesses, weighing 10 and 15 pounds to 100 square 
feet. 
H .  W .  J O H N S  M ' F' C  CO . ,  

8 7  M a i d e n  L a n e, N ew Y o r k .  
Sole Manufacturers o f  H .  W� Johns' Genuine 

AlSB.,S1'OS ROOFING, STEAlfl PACKING, 
BOUJElt COVERINGS, PAINTS, E'I't:. 

Special prices to large consumers. Send for snmple. 

LITTLE . WONDER. 
i I ., 
� - .. .  

and Shaped ilIamond Carbon Points, Indispensable for 
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Ma�ers using them pronounce thFm a marvel of the age 
for efficiency and durabi l ity. dOing that which no steel 
tool can do. After turnlnll' the Rolls. when inspected by 
a microsco\le, there tR no perceptible wear. 'l'hey are 
now extensively used in Rolling and Paper Mills, both 
t� ��ir��iPK�1d�g>1,\lr'W:ssa�

e
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USE MACHINERY WIPERS. 
Guaranteed to take up oil and dirt. $30 a thousand. In-
C
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r;;:;THE�IIII*J*.WATCH CASE I 
Stevens' Roller Mil ls, 

FOR 
GRADUAL REDUCTION OF GRAIN. 

Manufactured exclusively by l.'HE JOHN '1'. N OYE ltIFG. CO., Buffalo. N. Y. 

W M .  A. H ARR IS.  
PROVI J)ENCE, R. 1 _  (PA RI{ STREET). 

Six minutes walk West from station . 
Original and Only builder of the 

HARIUS-(,;O HLISS ENGINE 
With Harris' Paten ted Iinprovements, 

fO' o m  10 to 1 .000 H, 1'. 

SPEAKING TELEPHONES .  
THE A Dl Elt ICAN BEI.J, 1'ELEPHONE COBJPANY, 

W. H. FORBES, W. R. DRIVER, THEO. N. VA IL, 
President. Treas-urer. Gen. Mallager. 

Alexander Graham Bell ' s  patent of ' March 7, 1876, 
r�r:gi�i irl�r���g:�l o�

o
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the voice of the speaker causes electriC undulations 
corresponding to the words spOken. and which articulo.-
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Blake. Phelps, Watson, and others. 
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can be procured directly or through the author zed 
agents of the comnaoy_ 

All telephones obtained except from this company. or 
Its authorized licensees, ar� infringements, and the 
makers. sellers. and users will be proceeded against. 

Information furnished upon application. 
Address aU communications to the 

A MEItIC A N HE I , I . 'I'ELEPHONE COMPANY, 
9ii llH l l< lStreet. H08to". Ill "S8. 

RO CK  D Ri l lS & A I R  COMPRESS ORS 
1 I NGE RS O L L  R O C K D RI L L.  C O . , PAR K  P L A C e:  N E: W  Y O R K . 

Horizontal Steam Engines ,  � For best Antomatic Cot-oil' or 
Plain Slide Valve of Sn-

, . perior Design, 
. ' " 

Complete ill EvpJ'Y Respett, . ADDRESS 
LA� IBERTVILLE IRON 'V O II KS. 

LAMBERTVILLE. N .  J . 

QUICK 
Adj u s t a b l e  Stroke 

S HAPER S 
Can be Chaoged while 10 D(otion. 

GOULD & EBERHAllDT, 
NEWARK. N. J. 

COLUMBIA BICYCLE fils what every boy wants and 
what every man ollght to have. 
Send 3c. stamp for illustl¥lted 
catalogue, with price lists and full 
information. 

T H E  POPE M ' F'G CO . ,  
59'2' Washington St., Boston, Blass. 

ERICSSON'S 
N ow Gal�ric Pmllnill[ Ell[illO 

FOR 
J)WEJ.I.INGS AN)) COUNTRY SEATS. 

Simplest cheapest, and most economical pumping. engine 
��8gfu�:1�
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DELAMATER IRON WORKS 
c. H. ])El.AiUATElt & co . •  ProprietOl'8, 

No.  10 CortlaJldt street, New York , N. Y. 

PATENT U E N ])ING ROLLS, 
For Heavy Punches, Shears, Boiler Shop Rollo, Radial 

Drills, etc., send to 
HILLES & JONES. Wiltningtoll. ])el. 

ROO FI N e. 
�'or steep or fiat roofs . Applfed by ordillJlry workmen 
at oue-thlrd the cost of tin. Circulars and samp les free. 
Agents Want,ed. T. NEW, 32 John Street, New York . 

ThIs Tool will be appreCiated by every machinist. It 
is accurately made, of the Best Steel. and is of the most 
approved form. I'RIVE aO CEN'l'lS. 

WILEY & R U SSE LL MFG. CO., . GREENFIEL]), llIASS • . 

M a kers Light n i n g  Sc rew p rates, B o l t  
C u tters, e t c .  

THE PORTER-ALLEN 
H igh : Speed Steam Engine .  

. ADDRESS 
SO UTHWARK FOUN])RY·& MACHINE CO ., 

430 �ra.bingtoll Ave • •  l'b i l ndcIpbin. , I'a. 

Doub le Screw Para l l e l ,  Leg Vises. 
Made and WARRANTED st"'mq�r than any other Vise 
by ·FIlSHElt & NOlt ltIlS only, 'r .. entoll . j)j. J .  . 

B I B B' S  
Celfbrated Original 

BALTIMORE FIRE.PLACE HEATERS To 'l'l'a fro upper aDd lower room •• Tbe hand�ometlt. mOAt economical 
Coal I)tovcs in the world. 

B. C. B IBB &. SON FoundrJ. Office a n d  Salesrooms. 39 and 41 Light Streer, 
Balthnore. ltI d. MARBLEIZIW SLATE MANTEL� 
idr Bend lor OirculaJ's. 

CLARK'S RUBBER WHEELS. 
This Wheel is unrivaled for durability, 

slmplfclty, and cheapness. Adapted for 
Warehouse and Platform Trucks. Scales, 
Heavy Casters, and all purposes for which 
Wheels are used. Circular and Price List ' 
tree. G EO. P. CLARK,Wlndsor Locks. Ct. 

OHIO STATE U N IVERS ITY, Mrchanlcal Oepartment. 
The best piace in the West to study Mechanical Engi

neering. Laboratory method. Shop practice. A 11 mod
ern advantages. Tuition free. Expenses very low. 

Address Prof. lS. W. ROBINSON. Columbu •• O. 

e:',
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tur-
W heels and Rope for conveying power long distances. 

Send for Circular. 

Engineering, Physics,  Chemistry. 
SWARTHlllORE COJjL'EGE. 

Thorou�h courses of study In ""'" />Wildings, erected for 
f�r,J'����Sj;.��J�U�o��!1�h�:::'�"lJ'����=1 
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iDstructors. 11frsual degrees. Also C lassical and Literary 
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Friends. For full particulars, address any of the Pro
fessors, or EDWARD H. MAGILL, A.M., �resiitent. 

SWAR'!'HMORE COLLEGE, SWARTH�roRE, Pa. 

THE J .  L. MOTT IRON WORKS ,  
s s  and 9 0  Jleelllnnll St., Ne,"v YOl'k. 

Delll lu'cst's }>at.ent Wnlel' C losets used almost 
exclusively in all fine work. Uf"Jllnl'cst's Water 
��g�g�re:.

atr
tt���l1}�

d cl�����;:���t tp�!��:'��l�
in

j�l��a 
Bilths unequaled for beauty and cleanliness. �n. l I i
tnry Goods of all kinds. 

KORTING UNIVERSAL 
INJECTOR 

FO R BOI LER FEEDI NG.  
Operated b y  one handle. 

,q« -
W i L L  L I FT HOT WAT E R .  

8-94.r-r 
POSITIVE A��I��

o
������:�E D  U N D E R  

NO ADJ UST M ENT FOR VARY i N G  STEAM PRESS U R E ,  

W i l L  L I F T  WATER 25 F E E T .  S E N D  F O R  DESCRIPTIVE C I R C U LAR. 

O F F I C E S  A N D  W A R E ROOMS : 
PHILAOA., 1 2TH & T H O M PSON STS' / N EW YORK, 109  L I B E RTY ST. 
BOSTON ,  7 OLIVER ST. C H I CAGO, 84 MARKET ST. 
AUGUSTA , GA., 1026 FENWICK ST. ST. lO U IS, MO.,  709 MARKET ST. 
DENVER, COL., 1 94 FIFTEENTH ST. SAN FRANCISCO, 2 CALIFORNIA IT. 
R I C H M O N D .  VA. ,  14 19  M A I N  ST. 

H A RTFO R D  
STEA M  B O I L E R  

Inspeotion & Insuranoe 
C O M PA N Y .  

w ,  n ,  FRAN I{ L I N , V .  P res' t .  J ,  nr . A J.LEN, Pres't. 
J .  n .  P I E RCE .  See' y .  

OF THE 

$ tieutific �meticau 
FOR lS82. 

The 1I(ost Popular SeIell t ifit  Pape!' III the World, 

Only $3.20 n Yeal', Inclnding po.t,age. Weeldy. 
fl2 Nllmbe)'s [L Year. 

'rb l.  widely circu la ted and splendidly illustrated 
p"per is published weekly. 'Every.,number contains sIx
teen pages of useful information, and a large number of 
orlglnai engravln�s of new Inventions and discoverIes. 
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