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WORK ON THE CORINTH CANAl.. 

For centuries the Isthmus of Oori nth, separating the Gul f 
of Corinth ,  which is about in the center.of Greece, from .the 
Gul f of lEgina, has attracted particular attention because of 
the barrier it presen ted to navigation between the Black 
and Adriatic Seas and the intermediate ports. A canal 
cutting the isthmus at its narrowest part was commeuced 
by the Roman Emperor Nero, and the canal now being ex· 
cavated is on a line nearly iden tical w itb the one adopted at 
that time. Three attempts, previous to Nero, had been 
made to build the canal, and at the lEgina end tbere is a 
depressi on about 130 feet wide at the bottom, aud about 
5,000 feet long, while at the west side tbe work can be 
traced for 6, 500 feet from the shore. At intervals along 
the line are square sbafts, the walls of which are perfectly 
preserved. 

The route extends in a perfectly straight line, is 20,800 
feet long, aud the most formirlable ridge encouutered is 256 
feet h igh. The canal will have the same width as that at 
Suez, 75 feet, and wil l  shorten the voyage from the Adria tic 
Sea to Turkey and Asia Minor by 185 miles. Work was begun 
in May, 1882, under a con t ract with a firm for the total sum 
of $5,280,000. French capital is invested in the project. 

The general plan of working is as follows : The approach
es-about 600 feet on each side-will be deepened by the aid 
of land excavators, d redges, and pumps, the amount of ma
terial bei ng about 3,330,000 cubic yards. 1'he d redges are 
pro v ided wi th both buckets and claws, so as to be operated 
in both mud and loose rock, and each will raise from 500 to 
600 tons per day of twelve hours .  The p ump will raise from 
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2,300 to 2,600 cubic yards of sand per day. To open the 
main cut, a tunnel wide enough for a double line of rails is 
first driven thl'ough at an elevation of 154 feet above the 
sea level, after wbich vertical shafts will be sunk to the 
level of the tunnel. 

Tile tops of the shafts wil l.be widened out on the line of 
the axis of the canal, the excavated material being thrown 
down the shafts to the tunnel, w here trains remove it (0 the 
valleys adjoining the canal. That section remaining below 
the tunnel w ill be removed by drills and dynamite, working 
it in  benches. Holes will be drilled abo,ut 160 feet deep and 
4 i nches in d iameter-reaching to the bottom of the canal
and will be spaced from 6 to 13 feet apart, accord ing  
to the nature of the  material. The rock will 'be broken 
into small pieces and cast down into the bed of tbe . canal, 
where it will be raised by powerful dredges and d ischarged 
into barges, which will carry it to sea and dump it. Tbe 
total mass to be removed in the entire canal is 9,730,000 
cubic yards, and it is est imated (hat 2,460,850 pound8 of dy
namite will be required. 

Two 300 horse power marine dredges (one of which is 
illustrated upon th is page), built by Demenge & Satre, of 
Lyons, France, are n ow at work upon the canal. The hull 
of the dredge is of iron, and is 129 feet long by 31'16 feet 
w ide. The normal run ning speed of the buckets is fourteen 
per minute, or during a day of ten hours 8,400 bucket loads 
w ill be rai sed, this being equivalent  to 7,560 cubic yards, 
siBce each bucket has a capacity of nine-tenths of a yard; 
but the average work for ten hours in gravel, in the Soane, 
was 6,500 cubic yards. The machinery is driven by two 
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coupled engines of 150 horse power each. All the frame 
work and bracing are of il"On.  Tbe bow of the hull is d i vided 
to permit tbe entrance of the bucket arm and the chain of 
buckets, and at each outer end is a frame, both of which are 
united at tbe top by a crosspiece that supports the pulleys 
carry ing the chain by which the free end of tbe arm is raised 
or lowered. The excavated material is diverted by a, central 
apron and chutes to either side of the dredge, where it i s  re
ceived by barges which are towed to sea as fast as filled. 

The total popUlation now con nected with the work is 
2,300. According to the present progress, it is expected 
tbat it wil l he completed in 1886. The total expenditure up 
to June 28 last was $1,700,000. 

For the loan of the photograph from which our engraving 
was made, and for notes concerning the dredge, we are in
debted to the courtesy of Mr. C. Colne, of the Interoceanic 
Canal CO. 

----------__ .�'�.HI�. __ ---------
THE project of cutting a ship canal across the province 

of Holsteiu, connecting the North Sea with the Baltic, is 
now being taken up by the German au thorities in earnest. 
The canal is to run from near the mouth of the Elbe to the 
harbor of  Kiel, Germany's chief naval port on the " Ostsee." 
It is to be constructed· of  such dimensions as to permit 
the largest ironclads in the German navy steaming from 
thc Baltic to the German Ocean, or vice versa, thus avoid
ing the necessity of making, as at present, the long voyage 
round the peninsula of Jutland. Detailed drawings of 
on the subject are to be submitted to the new Reichs
tag. 

THE CORINTH CANAL.-THE THREE HUNDRED HORSE POWER MARINE DREDGE 18THMIA, 
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Jtitufifit !mtritIU. 
THE EARTHQUAltE OF AUGUST 10. 

Very few people living in the United States, except resi
dents of the Pacitic Const, had ever felt a decided earth
quake �hock previou!! to the afternoon of Sunday, Aug. 10, 
when one was experienced on the Atlantic seaboard from 
Maine  to Virginia, extending as far inward as West Vir
ginia, and over the greater portion of Pennsylvania and 
New York.. The shock was most severely felt on the south 
shore of Long Island, neal' New York city, and iu the south
ern part of the"city itself, and the adjacent cOlllst of New 
Jersey , between 2:5 and 2:7 P.M. The length of its dura
lion is variousl.v given at from five to twenty seconds, the 
latter interval probably including the beginning and endi ng 
of the tremor, not so plainly perceptible as the very violent 
shaking so plainly perceived by every one for from five to 
seven seconds. There was no damage done of any conse
quence anywhere-only some glass and crockery broken, 
ceilings cracked,  and loose chimney bricks dislocAted-but 
the most massive- buildings in New York were shaken to 
their foundations, and those who happened to be in th i rd or 
fourth stories, or higher, felt· that only slight additional 
force would h ave been needed to bring dowu many stl'Uctures 
and came great loss of l ife. As it wa�, in several parts of 
New York city, and  at the points near by where the shock 
was most felt, people rushed from the houses in fright, which 
it took some time t<1nllay. 

The state of the weather just preceding the shock-in the 
particulars of which are found so many portentous omens 
and neglected warnings in the great earthquakes of history 
-excited no comment here. It was /limply a continuation 
of the rather un8ea�onably cold and damp ail' we have had 
for several weeks, while Western Europe seems to have heen 
getting our ordinary proportion of high temperature. There 
was a fresh northeast wind blowing, and the sky was cloudy, 
the·thermometer registered 68° F. , and the barometer 30'082 
incbes. The motion of the shock was lat.eral, not vertical, 
at; has heen more or less tbe case with the most destructive 
earthquakes, and its general direction was northeast and 
southwest. There was no observed tidal effect, vessels on 
the water not feeling it at all, except some t ied up at docks 
broke their llawsers. A heavy rumbling sound, as of subter
ranean thunder, was almost everywhere heard , with greater 
or less distinctness, 'but in the city this was generally attri
buted to the rolling of heavy trueks on the pavement, 01' 
some similar cause, until after investigation showed tbe true 
cause. 

The particular place where the earthquake originated af
fords room for no little speculation. We really know noth
ing about it, but in !)ccepting any set of facts we are par
tially, also, adopting a certain theory as to the cause. Tbe 
most prevalen t  opinion is that the starting point was not far 
from due east of New York city, and probably under the 
bed of t.he Atlantic. There are no facts to disprove, and 
many to support, the assumption that the interior of the earth 
is in a very highly heated state. If it is not in a fiuid con
d it.ion so largely as to :nterfere with its rigidity, wh ich is 
counted equal to that of a ball of 8teel, this is 8aid to be be
cause of the great weight with which the exterior presses 
toward the center. Nevertheless it is �teadily cooling, geol
ogists claiming that it has required twenty -five millions of 
years to acquire its present externally solid form, and that 
during t.h is period the mountains were formed and thc hol
lows of the seRS made, by a sort of wrinkl ing of the surface as 
the globe of liquid fire and heated gases contracted to its pres
ent shape. According to this idea tbe solid crust of the earth 
extends down from ten to forty miles, there being beneath 
that a greater 01' less thickness of plastic material, from 
melted rocks, etc., under high pressure, wbile the crust of 
the earth is all the time in a high state of tension, from the 
gradual cooling of the interior causing cavities, and allow
ing the superin cumbent earth to crowd down closer to its 
heated core. Tbe access of water, also, by percolation fl'om 
the earth's surface to these subterranean O\'ens, it is thought, 
may in some c't.ses cause explosions, d islocating vast quanti
ties of material, and perhaps, by opening communication 
with the still hotter portion yet lower down, be the cause of 
some o-f the most destructive volcanoeR. These explanations 
ore largely hypothetical, but they accord with all we know 
of the earth's sUl'face, and they afford the best theory we y et 
have to account for earthquakes and volcan oes, as well as to 
explain the present structural condition of the earth's sur
face. This crust of the  earth we have hardly made 8 pi n 
scratch upon; but we know that the further we go down the 
warmer it is, the artesian wells  which supply the city of 
Paris from a depth of nearly 1,800 feet yielding water of 82° 
Fall., and the lower level� of the Comstock Mines having an 
almost uniform temperature of 130· Fah . It is estimated 
that the heat increases at the rate of olle degree for every 
fifty feet, and tb i s  would give a temperature to melt the 
hardest rocks in less than ten miles. 

On this theory the present volcanic and t>arthquake re
gions of the globe are located along the axis of these sup
posed wrinkles or corrugations fl'Om tbe contract.ion of the 
crust thought to be at present in the state of greatest ten
sion. The most marked of these are down the east coast of 
Asia, including the Japan and Philippine Islan ds, and ex
tending to Java, wbere the great earthquake of last year oc
curred. Another alllo extends down the Pacific coast of 
North and South America, the manifestations of whicb have 
been very light in the northern part since the commence
ment of historic times, but of whose presence in South 
America we have had many striking pl'Oofs. One also ex
tends on an irregular parallel between the Himalayas and 
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Indian Ocean ; another near the coast I ine of South America 
on the Caribbean Sea ; and another, which gives every evi
dence of having not many ages since been a region of most 
terrific activity, extends northward along the westel'l1 coast 
of Africa, the Azores, Madeira, Canltry, and Cape VeTl]e Is
lands, largely consisting of extinct volcanoes, and suggest
ing that they may be the surviving surface of the fllbled 
island or continent of Atlantis, once said to connect Africa 
with America. A smaller volcnnic and earthquake region 
is found neal' t he southern part of the Italian peninsula. All 
of these localities have been the scen e  of violent eruptions 
within comparatively recent times. 

The p;reat Java earthquake of August, 1883, w as perllops 
the most severe, when the Island of Krakatoa was almost 
bodily carried away, a part of it seemingly having been used 
to form two small new islands at some miles distant, .and 
an indefinite portion sent into the atmo@phere in such an 
atomized condition as to afford the best explanation we have 
had of the anomalous �l1nsets of the last year. 

Italian earthquakes have been n umerous enough to make 
a catalogue, one of the earliest recorded having been that 
which partially destroyed Herculaneum and Pompeii six
teen years before they were finally covered with lnva from 
an ernption of Vesuvius. From 1773 to 1776 there were no 
less than 947 shocks, 500 of which were of the first degree 
of force. One in Calabria in 1783 was estimated to have 
caused the death of 100,000 persons, an d was felt in a great 
part of Europe. 'I'he latest considerable one, at Ischia, was 
confined in narrow limits, causing only ahout 150 deaths. 
In 1857 a severe earthquake visited the kingdom of Naples, 
doing little damage in the city, but much in the provinces, 
and this earthquake was made specially memorable by the 
inve�tigations relating to it made by Professor Mallet, cf the 
British Associntion. 

By using the fissll1'cs in buildings, the disturbance of 
heavy objects, etc., as natural measurers, he fixed, from 177 
determinations, the focus of tbe disturbance as being be
neath the village of Caggiora, finding the mean depth of 
the cavity at 5:j( miles. He also deduced the geneml form 
of the focal cavity as a curved fissure, 3 miles IJigh, 9 miles 
long, and of very small thickness, the velocity of transit of 
shock being between 658 and 989 feet per second. 

The p;reat earthquake at Lisbon in 1755 was probably the 
most severe one felt ill Europe outside of t11P- Italian penin
sula. The �h()ck was felt in the Alps and on the coast of 
Sweden ; 60,000 persons perished, and a part of the city 
permanently engulfed 600 feet benp-atb tbe bay. Among 
many others feIt i n  Europe in 1878 was one which scems to 
IlRve in many respects resembled the recent one here. It 
.occ.urrqd on August 26, and was not remarkable for its vio
lence, but for the great exten t of territory a1Iected. It is es
timated to have covered over 2,000 geographical square 
mile�, ringing bells and swaying houses and making cracks 
in the walls, and was accompanied by a dull subterranean 
noise; the workmen on the towers of the Cologne Cathedral 
saw the scaffolding oscillate and feared for their lives, yet 
not one of 1,100 miners working 1,000 feet below in the 
mines noticed the disturbance. This was not so severe even 
flS the shock felt in England last Spring, when some chim
ncys were thrown down, and many walls so twisted as to be 
rendered unsafe. 

In South Amel'ica there have been numerous earthqnakes 
within the last fifty years. Caraccas, in Venezuela, was en
tirely destroyed by three shocks, within fifty seconds, in 1812. 
The city of Quito, in Ecuador, WIIS almost destroyed ill 1859, 
and in. 1868 a large part of Ecuador was devastated hy a 
great earthquake, several shocks from the 13th to the 16th 
of August occurring over nearly al1 South America. This 
was the date also of the earthquake at Iquique, Peru, when 
the U. S. war ship Wateree was lifted and left stranded two 
miles inland by a great tidal·wave. The latter eartbqllal,e 
caused a wave more than 2 feet high at San Francisco, !lnd 
California itself has bad many quite �evere earthqnake 
shocks. One t hat occurred there Marcb 26, 1872, occasioDl'd 
general alarm, and did a good deal of damage in San Fran. 
cisco, cracking the walls of many fine buildings. 

'I'he nearest region of earthquake activity to our Easlern 
shores, however, is found in the West Indies. Hert', on 
March 19, 18i3, the city of San Salvador, about 300 miles 
due east of the southern part of Florida, was totally destroy
I'd; three successive Revere shocks were experienced, but the 
inhabitants had been so well warned by the previous Hoises 
that only some 500 lives were lost. The Atlantic States of 
the Union are thus, it will be seen, not vel'y far removed 
from a reginn of I'ecent volcanic activity, and belong to a 
section whose prohable axis of seismic disturbance lies about 
aR indicated by the recent earthquake, i. e., between tbe 
West Indies and Bermuda on the one side and the Appalach
ian range on the other, somewhat according to the course 
of the Gulf Stream. The number of minor dj;:turhances in 

this region has been considerable, but far the largest propor
tion of them have been so slight as almost to escape notice. 
The earthquakes already catalogued number about 9,000, 
and it is estimated that one occurs on an average twice a 
week somewhere in the world, but (lUI' section of the world 
lIas contributed very little to t.bis list. nor does the earth
quake of August. 10 afford any idea that we are more likely 
to have such disturbances in the future, except as it sug
gests the ever present possibility, for I1S as well as all other 
people on the globe. 

Proctor says : " The lifetimf> of a world like ours may be 
truly said to be a lifetime of cooling. Beginning in the 
glowing vaporous condition which we see in tbe sun and 
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stars, an orb in s

.

pace paScies gradually to the condition of a I stead of a solid stream. On connecting it witu the servic� 
cool, DOli-luminous mass, and thence steadily onward pipe the movement of the water was found to cause lin active 
toward inertness and death. Regarding our planet's state circulation of the air in that part of the room, which was 
as that of mid· life, we may call that stage death in which drawn in at the upper openiDg of the shaft and issued again 
these conditions have entirely disappeared. Among these cool and fresb from tbe ODe at the floor level. 
conditions is the action of the subterranean forces by which The relative temperatures of the wat!!r, tbe air at the top 
the earth's surface is continually modeled alld remodeled. of the room, and the cooler air that had passed the water 
Only by the action of her vulcaniaD energies can the earth bath were: Water, 84°; air in tue room, 96°; cooled air, 74°; 
mRintain her position as an abode of life. She is tbeD showing that the air was cooled ten degrees below tue tl'm
manifesting her fitness to support lHe in those very throes perature of the water which cooled it. This ·refrigeratioll 
by which, too often, many livell are lost. The upheavals and I was due to the rapid evaporation of t,be water by tbe heated 
downsinkings, tbe rushing of ocean in great waves over is- air, tue water being in the form (If a fine Sprtty. 
lands and seaports, by which tens of thousands of human • , • I • 
Leings lose their lives, are part of the evidence which tbe TIlE EFFECT O

,
F HARDENING ON STEEL, 

earth gives that witbin her frame there still remains enough A correspondent, in rcferring to an article on the "Von-
of vitality for tbe support of life during bundreds of traction of Steel," in the SCIENTIFIO AMERICAN of July 12, 
tbousands of years to come." sayl! that stcel workers differ as to the effect of fire and 

• ••• • water Oil cast steel; some insist ing that bardening expands 
S.JII[ELTING AND CASTING OF IRON. the steel and others being certain that tbe process contracts 

The metallurgical processes employed in the extraction of it. Both of these conditions  after hardening were alluded 
iron produce a metal whicb contains carbon, silicon, man- to in that article, and on these varying f.LCts was based a 
ganese, and other substances. Pure iron, having averyhigb suggestion that workers in steel keep a record of the be· 
fusing point, is not well applicable to foundry purposes; tbe havior of the metal of the same bal', the same lot, and also 
material we have to examine i� irol] combined with carbon. of different makers. 
The presence of carbon, it being combined and disseminated The correspondent suggests tbat the managers of tbis 
as grapbite through the iron, causes a lowering of the fusing paper institute and carry on to completion a comprehensive 
point. When pig iron is molten in a cupola furnace, the air series of experiments to determine what changes, if any, are 
comes in contact with part.icles of the liquid metal and the made in cast steel by the process of hardening. It i� obvi
carbon thereof; the metal is partly decarbonized. The im- ous that the propositioo is not a feasible one; the duty of 
purities, silicon, manganese, and small quantity of iron are recording mechanical experiments is entirely distinct. from 
converted into oxides, producing the slag. the opportunity of making them or of conducting the pro-

Other products of oxidation, carbonic oxide alld iron cesses of the t.rials. 
oxide, are dissolved in the molten iron. The air blown into But such trials and tests are being made by those who 
the furnace generally contains aqueous vapor, and hy its have not only all the ready means to make them, but are 
action upon burning coke hydrogen is generated. Molten financially concerned in their results. Tbe facts upon 
iron, possessing tbe property of dissolving three times its whicb tbe article in the July 12 issue was based were taken 
volume of hydrogen, as has been shown by latest in vestiga- from very comprehensive tests made hy a large manufac· 
tions, is thu� charged with carhonic OXide, hydrogen, and turer of steel tools, some of them necessarily of the most 
iron oxide. On cooling of the metal the gases are emitted; exact character. The variations in the bchavior of steel 
tbey are tbe cause of the spongy, pnmicestone·like surface from the same makers were almost incomprehensible, if the 
structure observed on solidified metallic ma'ses. belief in the uniformity of the product was allowed; and 

Iron being molten at a low tempernture, and then .tapped tile eXllct tests and records of the action of hardening on the 
off and poured into moulds, liberates the dissolved gases steels of five of the foremost makers of steel in lhe world 
within the mould. The structure of such a casting I'xhi- demonstrated the fact that at pl'esent there is no certainty 
bits the presence of cavit.ies and a high degree of porosity. in the homogeneousness of steel, so that it retains its certain 
Such cavities have pease-like shape near the surface, and and absolute cbaracter in the after workings. Of this gene
assume that of a. sphere toward the cellter of the metal; they ral fact tbere can be no question; and producers of Cllst 
are �omp.times contlected with eacb olher hy small chan nels. steel and workers of cast steel are acting quite in harmony. 
When beated more rapidly and far above its fu�ing point, to the end that a uniform product may be obtained. The 
iron becomes more applicable to foundry purposes. Tbe difficulties in the way of this desirable success are obvious 
molten metal remaining for some time in the ladle and be- enough; it is almost impossible, at present, to know tbe 
ing agitated by the aid of a bar hefore it is poured into the actual qualities of tbe iron and of the other added ingre-
moulds, pm'mits a free eliberation of dissolved gases. dients that go to make up the steel . 

The property of iron of absorbing gases and iron oxide Not only do the ores from the same mine differ, but their 
is increa�ed by remelting of iron; for h(,mogeneous eastings after hRndling differs in quality of fuel and degrees of heat. 
iron must be u�ed wh ich has not previously served tbe same And even the chemical products employed are not always 
purpose. The spongy st.ructure of a casting is also caused the same in quality. When 10 these invitations to varia· 
by the mould ing material. When the orifices of a mould tion is added the carelessness of the forger and temperer, it 
become gradually filled wit b molten metal, the escape of is easy to see tbat only a long continued series of tests, 
gases depends 011 the physical nature of the moulding ma- carefully recorded, ('an ascertain the causes of difference 
teria!. The latter containing moisture and organic SUbstances and suggest the remedies. But there is going on a gradual 
generates aqueous vapor and other gases, which cause the improvement; and one of its evidences is the mechanical in· 
formation of surface cavities. These cavities are covered telligence that demands special steel for special purposes. 

with a :film of oxidized metal, wbile those produced by dis- That this demand is met, at least in part, is evidence that 
solved gases have a bright metallic surface. an improvement in the methods of producing determinate 

The difficulties involved in the casting of homogeneous qualities and similar, if not exact, results is possible. 

articles are partly overcome by the use of a suitahle porous ••• , • 
sand. Another class of cavities is that called druse. The Chemical Nature oCStarch Graln8. 

cavities of a druse are studded with iron crystals of a den- Dr. Brukner has contributrd to the •• Proceedings of tile 
dritic f01'm. The formation of these cavities is can sed by Vienna Academy of Sciences" a paper on tbe .. Chemical 
an abnormal sbrinkage during solidificat.ion. Another phl'.- Nature of the Different Varieties of Starch," especially in 
nomenon generally called suckillg m ust be assigned to the reference to the question whether the granulose of Nitgeli, 
same cause; i t  is generally observed on parts of castings the soluble starch of Jessen, the amylodextrin of W. Nageli, 
where a large qU'lntity of metal bas b�en collected. It is and the amidlliin of Nasse, are the same or different sub
therefore advisable b the manufacture of castings to give stances. 
tbem an equal wall thickness, which has the advantage that A single experiment will serve to show that undel' certain 
the tension is moat equally distributed tbroughout the mass. conditions a soluble substance may be obtained from starch 
On cooling of the liquid metal within the  mould, tbe parti- grains. If dried starch grains lire rubhed between two 
cles which are in contact with the mould are sooner solidified glass plates, the grains will be seen undl'r lhe microscope to 
than those more distnnt, and promote a motion of the liquid be fissured, and if then wetted and filtered, the filtrate will 
material from places of greatest to sueh of less accumuJa- be a perfectly clear liquid. showing a strong starch reaction 
tion, thus forming druses.-Metallarbeiter. with iodinc. Since no solution is obtained from uninjured 

.... , • grains, even aftel' soaking for weeks in water, Brukner con-
COOLING BY EVAPORATION. cludes that the outer layers of the starch grains form a mem-

The principle of cooli ng by evaporation is one on which brane protecting tbe interior soluble layers from the action 
some ice making machines are constructed; ether or aqua of the water. He was unable to detect any chemical differ· 
ammonia appl ied to tbe �kin when heated produces a cool- ences bet ween the amidulin of Nasse, the portion of the 
ing effect by its rapid evaporation; a playing spray fountain starch grain soluble in water, and the granulose of C. 
in a room will sensibly cool the ail' from the same cause. Niigeli, which he extracted by means of sal iva. The solu· 
Under favorable circumstances this principle may be eco· ble filtrnte from starch pa�te also contnins a substance iden
nomically applied to tbe cooliog of overheated rooms. tical with granulose. Between the two kinds ilf starch
Many years ago tbe proprietor of a summer boarding bouse the granular and that contained in pnste-thel'e is no chemi
in eastern Ma,sachusetts cooled his upper rooms in summer cal but only a physical difference, depending on the condi
by spraying water t.hrough an air duct, the plan being tion of aggregation of their micellre. 
almost identical with Ihat described ill an exchange as being W. Nitgeli maintains tbat  grnnulo�e, or soluble starch, 
employed in the composing  room of the New Orleans Pica- fliffers from amylodextrin in the former being precipitated 
gune. In this case a vertical wooden box was conlltructed by tannic acid and acetate of lead, while the latter is not. 
in the corner of the room, with openings at the :fioor and Brukner fails to con:firm this flifference, obtaining a volumi
('eiling, and furnished with a pipe for supplying water at nous precipitate witb tallnic acid and acetate of lead in the 
the top, and a pan and drain at the bottom for receiving the case of both substances. Another difference maintained by 
flow and cnrrying it safely away. The supply pipe was bent Nltp:eli, tuat freshly precipitated starch is insoluble, amylo
over the uppcr end of the shaft, and fitted with a nose likfl dextrine solublp, in water, is also contested; the author find
t.hat. of a watering pot, so as to deliver a shower of spray in- ing that granulose is solublc to a considerable extt-nt in 

113 
water, not only immediately after precipitation, but when it 
has remained fot' twcnty-four bours under absolute alcohol. 
Other differences pointed out by W. NiigeJi, Bl'nckner al�o 
maintains to be non-existent, and he regards amydulin and 
amylodextrin as identical. 

Brucke gave the nil me erythrogranulose to a substance 
nearly related to granulose, but with a stronger affinity for 
iocline, and l'eceiving from it not a blue but a red color. 
Brukner regards the red color as resulting from a mixture 
of erythrodextrin, and the greater solubility of this sub
stance in water. If a m ixture of filtered pot.ato starch paste 
and erythl"Odextrin is dried on a watch glass, covered with 
a thin pellicle of collodIOn, and a drop of iodine solution 
placed on the latter, it penet.rates very slowly througb the 
pellicle, the dextrine becoming first tinctured with red, and 
the granulose afterward with blue. If, on the other hand, 
no erythrodextrin is used, the diffusion of the iodine cnuses 
at once simply a blue coloring. 

With regard to the iodine reaction of star('b, Brukner 
contests Sachsse's view as to the 10SR of color of iodide of 
starch at a high temperature. He sbows that the iodide 
may re!list heat. and that the loss of color dcpends on the 
greater attraction of water for iodine as compared with 
starch, and the greater solubility of iodine in water at high 
temperatures. 

The different kinds of starch do not take tbe same tint 
wi tli the same quantity of (solid) iodine. That from the 
potato and Arum gives a blue, tbat from wheat and rice a 
violet tint; while the filtrate from starcu paste, from wbltt
ever source, 81 ways gives a blue color. 

.... , .. 
Salicylic Acid In Beer. 

Some interesting experiments by Heinzelmann have been 
published, whicb offel' additional· proofs of the value of 
salicylic acid as a preservative agent, for they show that 
this antiseptic, when used judiciollsly, really strengthens 
and encourages the growth of yeast. The aut hOl"s experi
ments show that, although the vitality of yeast is completely 
destroyed by tbe presence of 0'03 per cent of salicylic acid, 
the addition of only 0'01 per cent actually favors its 
greatest activity, and furtlJel', that the yeast cell!! developed 
in the presence of this proportion of salicylic acid are 
stronger and larger than tbose produced in a solution free 
from this acid; moreover, the production of alroliol in a 
given time is said to be greater. The addition of 1 part of 
salicylic acid to 10,000 parts of the masb is said to favor fer
mentation, especially when sugar is used. 

In two series, each of tbree experiments. Ladureau em· 
ployed (1) beer alone Rnd beer mixed re"pectively with (2) 
lOG Rnd (a) 200 grains per barrel. The three beers were ex
posed to the air for two weeks, and subsequently closed up 
for a month, after wbich period tbey were examined. The 
beer 1 wilhout salicylic acid waR sour, beer 2 was only 
slightly SOUl', and beer 3 not at all. To complete the in
vestigation, the salicylated beer was employed for dietetic 
purposes for several weeks without any deletel"iolls effect on 
the health of the experimenter. It is  therefore cle&r tbat the 
addition at m ost of 250 grains (about one-half ounre) per 
barrel preserves the beer without affecting its use as a bev
erage. The author defends the use of salicylic acid, and 
maintains that a prejudicial amount would n ever be added, 
owing to the facility with whicb salicylic acid may be nceu
rately estimated. 

,. ..... 
The AlltlquUy oC Mercury, 

A recent writ.er in the North Ohina Herald discusses the 
part played by mercury in the alchemy and materia medica 
of the Chinese Cinnabat· was known to them in the seven th 
centnry before the Christian era, and its occurrence on the 
snrface of the eart� was said to indicate gold beneat h. Their 
views on the transformation of metals in to oresRnd ores into 
metals by heat and other means took the form of a chemical 
doctrin e  about a century before Christ, and there is now no 
rcasonable . doubt that the Arabian Geber and others (as 
stated by Dr. Gladstone in his inaugural address to the 
Chemical Society) derived tbeir ideas on the transmutation 
of metals i nto gold:and the belief in immunity from death by 
tbe use of the philosopher's stone from China. Among all 
lhe metals with which the alcbemlst worked, mercury was 
pre-eminent, and. this is stated to be really the philosopher's 
stOlle, of which Geber, Kalid, and others spoke in the times 
of the early Caliphs. III China it was employed excessi vely 
as R medicine. On nights when dew wall falling, a sufficient 
amount was collected to mix with the powder of cinnabar, 
Rnd lhis was taken habitually till it led to serious disturb
ance of the bodily functions. In the nin th century an em
pet'or, and in the tenth a prime minister, died from over
doses of mercury. Chinese medicIII books �lty it takes two 
hundred years to produce cinnabar; in thl'ee hundred years it 
becomes lead; in two hundred years more It becomes silver, 
and then by obtain ing a transforming substance called 
"vapor of harmony" it hecomes gold. '!'bis doctrine of the 
transformation of mcrcury into other metals is 2.000 yelrs 
old in China. The Chinese hold that it not on Iy prolongs 
life, but expels bad vapors, poison, and the gloom of an un
easy mind. 

----------__ 4�1�.H'�.�----------
MINERAL wool is used for a packing to deaden the sound 

between floors in buildings, and being incombustible i t  is 
now pretty generally used between tbe floors and ceilings 
in new houses. Mineral wool is obtained from the slag 
from blast furnaces, and is produced by throwing a jet of 
l'team agaiDslilie stream of slagllQit fiows from the rurnace. 
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BACK BAND BUCKLE . GEOGRAPHICAL PUZZLES AND GAMES. 

The m ain frame of the b u c k l e  i s  f<lrmed with t wo pUl'al- The system con sists i n  teaching geograpby by means of 
leI transverse slots, th rough which the  back ban d,  B, passes peculiarly constructed maps, i n  cOl l nection with small 
fro m  the back, and between w h ich is a t b i rd slot in which wooden blocks UpOIl the sides of w h i c h  are prin ted the 
is pi voted a clasp plate, Fig. 3 ,  t h n t  curves i n  reverse direc- n a m es and concise descriptions of capitals, cities, States, 
tions at each side of i ts pivot to form tile o p posite c l aspi ng Territories, countries, etc. These blocks are constructed 
edges. The back band is passed th rough the slot in the separately from tbe maps, but are made of suitable form 
plate, as shown in F i g. 1. It is apparent t hat any dow n - I and size to fit i nto h ole3 or cavities in the faces of the maps, 
ward pull upon the buckle will act by the pressure of the w h ich h oles are always made, in case of terri torial d i visions, 
band upon the u pper h alf  of th e platc, and above its pi vots witbi n  th eir limi ts, and in 
to force the cla B p i n g  edges firmly upon tbe band at the re- case of cities, etc. , adjacent 
verse sides of the f ra m e. The edges, D E, are formed with to marks which indicate the 
prongs to s�cure a fi rmer h ol d  of t h e  buck l e  on t h e  band. location of the place whose 

n ame and descri pt ion are 
pri nted on the sides of the 

2 .  B block. 
11 

PENDER'S BACK BAND BUCKLE. 

When i n  use the map is 
spread upon a table, and the 
blocks inserted one by one in 
the holes where they properly 
belong. The operation of 
properly placing t h e m  forms 
a puzzle highly in teresting 
and at the same t i m e  very in
strnctive. A comparatively 
fe w repetitions of the effort 
suffices to render a cbild fa
mil iar with the names, l oca
tion, and characterist ics of all 
the places represen ted by the 
blocks. 

A Solvent Cor GUIllS. 
This inven tion relates to the p rod uction from petroleu m 

of a substitute for bisulphide of carbon w h ich can be used 
for extracting oils and ant. h racine ,  for dissolving gu ms, 
resins, and an alogous s ubstances, for waterproofing. and for 
vulcanizing Ind ia  ru bber in conj u llction w i th ch l ori d e  of 
s u l phur or other vulcanizing agen ts. To obtai n t h e  improv
ed substitute, which is  cal led " Vnlcoleine. " take that d is
tillate or fraction from petroleum w hich pasl'es over be-

The apparatus is made in 
series or sets of tb ree parts 
each , each part consisting of 
a map and its appropriate 
blocks. Part No. 1 of the fi rst NORRIS'S GEOGRAPHIOAL PUZZLE AND GAMES.-Fig. 2. 

At the lower edge of the buckl e frame is  a down ward ex series consists  of m ap No. 1 tension, on tbe  face of w h ich is formed a h ook, G, whose block and n inety-se ven blocks, each relating to one city. point reachoo n early to th e plane of the face of the frame. The map i s  an outli n e  one of the U n ited States, with the By this means a space is secured between t h e  main body of names of the States and Territories, princi pal mou n t ains,  the hook and the frame in which the t ruce chain may be lakes, rivers, oceans, gulfs, and bays pri n t8d u pon its face. supported. In placing one of the trace l inks upon the b ook, The location of capitals and important commercial cen ters it m ay be pushed partly into the opening i l l  the extension. is i n d icated by appropriate circular m arks, adjacent to A loop, .I, formed on the extreme end of the exten sion serves w hich are the holes for the reception of the blocks wbich 
to h old the rein up from the groun d .  The band passes bear the n ame and descri ption of  the places. Map No. 2 of over the an i mal 's back, and canies a buckle w it h  trace a n d  series No. 1 is w h olly a n  outline map, having no n ames of rein hooks n car each e n d  a n d  at each sid e  of  the animal k'  d . t d 't f' N d d . t' . any III prill e upon 1 s sur ace. ames an escrl p IOn s The double hold of the clasp plate upon opposIte faces of f 11 St t T ' t ' . ,  I ' t '  d t . 

• 0 0 • 0 a a ·es ern ones pnnClpa Cl les, au o wns, rI vers. the ban d affords greater securI ty agalllst teaflng and shp- I k b 
' I f  

' 
t . t' I k . .  . .  I a es, ays, gu s, ocean�, moun ams, caves, n a  IOnn par s, pmg than a slllgle toothed ed(:'e act l llg on one face of the 'l I ld d 'l . . d' t . t t • t .! b d d 

� OJ , coa , go , an Sl vel' mmlllg IS nc s, e c. , are prm el 
an woul . upon the l ittle wooden blocks, which number over two hun -

'J.'h i s  inven tion has been pate n ted by Mr. P. S. Pender, 
and further information can be obta i n ed from Messrs. S. S. dred and fifty. 

Map No. 3 of the 1 st series has the same number of holes Nash & Co.,  of Tarboro, N. C. for blocks, but has all n ames printed on the m ap, wh ile the 

SEMICIRCU�� • ;:rNTED PENS. 
blocks carry descriptive matter only, thus m aking it n eces-
sary to place the blocks w i t h  no guide to their proper places 

The accom pany i n g  i l l ustrut ion shows a n e w  manner of except the relation the descriptive m a tter bears to some 
making metallic pen�, w h e reby their  d u rubili ty i s  increased, n ame upon t h e  map. Maps an d appropriate bl ocks for each they w ill hold a greater quan t it y  of ink than ordinary pens, cou u try in the world, and globes for the whole w orld, are 
and tbeir points are so formed as to preclude scratchi ng, n o  
m�tter 

.
in w hat .pos�tion the pon is held. The p e n  is m �?e �ss����

l
o
f
:

l
�!: ::::j���:� :�

e
he apparatus is constructed in 

WIth 811ght proJectIOns or fla ps attached to the  edges of Its I • P 
k' rl . h I . . III III ergarten s  In sc 00 s, body, and bent lll ward to w ard the coneave port l On to form d '  h I

'
· I . . an III t e lome Cl1'C e. an open reservoir. The small tran sverse sectIOn at the bot· PI ' h ! 'ttl d tom i n d icates the m anner in w h i c h  these reservoir attach- aCl llg t e l e woo en 

blocks in their p roper places ments are shaped to feed the ink to the p o i n t  of the pen. 
The poi n t  i s  rounded or bulged to a h al f  bal l shape, al l o wi n g  i n  the maps forms a very in

teresting puzzle for a chiln the pen to touch the paper w ith th e same rou n d ness whether working by itself. Two or held slan tingly, flatly, or  s i d e ways, and write equally well more child ren may simul ta-
neously work at it with the 
same map and bl ocks, and 
t hen they find t h e m selves en
gaged in an i nteresting game 
w h erein each is stimulated to 
excel the otber in the n u m ber 
of bl ocks p roperly placed. 
When all bloeks are in,  and 
those pl aced by eaeh are 
counted,  the one having the 
larger n u m ber of correct lo
cations is  declared the winner 
of the game. 

The puzzle or game plan 
m ay be pursn ed w i t h  equal 
advantage in sch ool room and 
in  the family circle. 

(�) . --, 'I( � . lI"t / / p C I  {' 

tween the temperatu res of 100' and 2 1 2' Fah renh eit or 
the reabout (the fract ion known as spir i t  or naph tha), and 
treat tbe same as follows : To every 100 gallons o f  pet.rol e u m  
a d d  from two to  three gallons  o f  sulph u r i c  a c i d  w ith con
stan t agi t ation, con t i n ued as long as may be n eeesmry i ll a 
suitable vessel ; it is then al lowed to sub�ide, and the l iquor 

Fig. 3. 
decanted from the sediment is ru n into a still with from one 
to two per cent or its weigh t of l ime or  oth er dehydrat ing 
medium, calcium carbon ate, or otber  alkal i n e  carbonates, or 
oxides of m etals capable of r e m oving or d estroy i n g  any sul
pho-oils w hich may have been generated by the treatment 

HEWITT'S SEMIClRCULAR POINTED PENS. 

Of the accompanying cuts, 
N n. 1 represents the appara
tus in use in a sch ool room . 
Cut No. 2 shows the appara
tus as made for use in the 
home ci rcle. Cut No. 3 is a 
perspective view of the blocks. 

NORRIS'S GEOGRAPHICAL PUZZLE AND GAMES.-Fig. 1. 

i n  any position ,  w h i l e  the slit  parts n e ver form cutting edges, 
as is the case w i th ordin ary pens, and the point of tbe pen 
is al ways supplied w ith i n k ,  s i n ce i t  acts as a minute reser
voir, which is constan t ly suppl ied w i th ink from the larger 
reservoi r formed by the flaps at the side. This construction 
is very easi ly and ch eaply made,  as i t  can be d one by strik
ing up the metal a fter t h e  pen blank is cut out. 

This invention has been patented in all the pri ncipal Euro
pean cou ntries as well as in the U n i ted States. 

For further information rel ative thereto, ap ply to Mr. H. 
Hew itt, 100 Charlotte Street, Birmi nglJam, England. 

Any one desiring furtber information may get it by address
ing the a uthor of the sy stem and man ufacturer of the appa
ratus, William R. Norris, at 894 Sixth Avenue, New York. 

DR. CARLOS FAREMBA, of Mexico, has addressed a circu
l ar letter to all represen tatives of foreign governments n o w  
in Washington,  ad vocating t h e  cel ebrat ion o f  the discovery 
of  America on its 400th anniversary, October 12, 1892, and 
the erection of a monument on the spot wh ere the first land
ing was made. 

with sulphuric aci d. Tbe d i stillation is conduct.ed w i thout 
injecti ng steam or water i n to t.he contents of the still. Be
fore distilling they sometimes submit the liqu i d  to repeated 
treatment with fresh sulph u ric acid u n ti l  the acid ceases to 
Le colored, or nearly so. As the distillate comes over, the 
recei vers are exchanged as soon as the product which is 
coming over zeaches a specific gravi ty from aLout 680 to 
690, water bei ng taken as 1 . 000. By these proces,es tb e  
portions of petroleum unsuited for a substitute for bisul
phide of carbon are removed. 
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Solder Cor AIUlninum.. I AN IMPROVED LOCOMOTIVE. 

Col. Wm. F rishm uth,  of Ph iladelphia, Pa. , says : The I The accompanying i l l ustrations represent a locomotive, 
fol low i n g  recei pts to solder alumin u m  h ave been tried by me recently patented by MI'. Gabriel Fretel, of Porto Real,  
a n d  fou l l d  pract i cal . 'L'ake 10 parts silver, 10 parts copper, I Province de Rio Janeiro, Brazil, designed to be used on rail-
20 parts alu min u m , 60 p a rts t i n ,  30 parIs zinc. The above ' roads having steep grades aud sharp curves. The connect ing 
solder is excel len t for chains, etc. , and can be used for t he ·rods are prov ided with devices for automatica lly lengthen
blowpipe o perations. For a solder wi th the com mon solder ing or shortening them when the locomoti ve runs on cu rves, 
iron, take eIther 95 parts of tin, 5 parts of bismut h ; or 97 thus perm it t ing of coupl ing a considemb le n umber of driv
parts o f  till and 3 parts o f  bismuth ; or 98 parts o f  tiu and 2 ing wheel s ; this is accompl ished by boxes mounted on the 
p'lrts of bismutb ; also 99 p�lrts of tin au d 1 part of bismuth ; cran k  pins of the middle w heels of each frame, whIch are 
tbe fUEe to use in all cases is  ei ther paraffine, E tearine , vase adapted to slide in the d irection of the lel!gtb of the pins .  
line, balsam copaiba, benzine. A rticles so soldered must Fig. 1 is a perspect i ve view of a locomotive embodyi ng these 
be cleaned well  befo re soldering, and the parts to be- snl der- princ iples ; Fig. 2 is a plan 
ed must be  heated to j ust enough to make solder adhere to view of the jOint ; and Fig; 3 
the parts to be soldered. TheEe alloys of solders, as above is a plan view of the locomo -
stated, can be changed to suit  the operator. tive supporting frame a n d  the 

4 � • � • truck frames. 
POLE LADDER. The plat forms of tbe loc� 

Pivoted to th e lower end of t he pole is a segmentally motive and  tende r (the latter 
cu rved base piece,  the con cave edge of wh ich faces down - is not sh own i n  the engrav
ward ; this perm its of the ladder be ing inclined toward the ings) are supplied with pivots, 
object against w h i ch it rests.  Projecti ng from the pole are V' ,  for support ing them on 
out w ard ly inclined ri ngs arran ged altern ately on opposite foul' frames, A, III the mHldle 
sides o e  t h e  pole.  On t h e  upper end of the pole i s  a pron g, o f  w hi ch the p ivots are ar
D, that may be driven i n to the obj ect against wh ich the end mnged. These frames are 
of  the ladder rests ; but  the main object of the prong is to supported by pivots on trucks 
aid in cli mbing the sides of a bu i ldi ng, and to hook over a forme d  of the platform, B ,  

l imb o f  a tree, which the  pin j ust reaches, to support tbe supported by springs from the 
ladder while picking the fruit. Tbe curved base piece at all axle boxes. Ou the bottom 

of the box is a frame, B2, in 
wh i ch are j o urnaled the sha fts 
cart'Ying the small  guide 
wheels, E ,  tbe load being so 
distri buted as to rest ent irely 

I on the ax le , C, and not on t h e  
gUlde w h eels. The axle un
der each pivot is provided 
with fixed wheels, an d is  so 
arranged that it can slide lat
erally in its beari ngs. The 

cy linders arc united by con
nectmg rods, L, with the 
crank pil lS ,  L ' ,  on those 
wheels that are mounted on 
the axles be twecn the w heels 

t\ 

I I 5 
An Ingenious .Kat Trap. 

A correspondent of the Industrial World descri bes a trap 
of his own contrivance as foll o ws : T h is trap consists of a 
sheet iron pipe w ith a sort of r i m on both ends and a strong 
two-bushel sack tied firmly around one end . Every hole is  
stopped III the corn cri b but one, w h i ch opens into a feed 
box on the o ther si d e  of the part ition . Then th e pipe is 
p laced in the feed box and fitted, the open e n d  firmly over 
the hole, al lo w i ng the sack to hang over the edge of t he box 
into the ma ngel'. The trap i s  pre pared , the door of the crib 
i s  left open , and the rats  permitted tu have the ir o w n  way for 
an hour or so. Then the door is shut  and a noise made to 

L 
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3 .  
under the pivots, V' , so that 
motion is transmitted by rigid 
con n ecting rods. The mot ion 

FRETEL'S IMPROVED LOCOMOTIVE, 

f�: A 

JAYNE'S POLE LADDER. 

times adjusts i tsel f to tbe formation of the  ground, giving 
the lad d e r  a good, firm bearin g. 

This i n ve n tion has been paten ted by Mr. Job n  Jayne, of 
ForkRtol l ,  Pa. 

is then transmitted to the other wheels by extensibl e  
connecting rods. T h e  automatic lengthen ing and shortening 
of the connecting rods can be accomplished i n  various ways, 
one of which is s ho w n  in Figs. 2 and 3. A sleeve, G, Fig. 
2, is mounted on the crank pin in such a way that the pin 
can rev01ve withi n the s leeve , on which are tr iangular 
frames, H, on d iametrical ly oPPoi'ite sidcs. The shan k, J, 
of t h e  frame passes th rough a di agona l slot i n  the slid ing 
block, B, sl id ing longitud i nal ly i l l  a box, E, mounted loosely 
on the sleeve lind which sl ides in the direction of  the length 
of the s leeve.  The box is formed with slots, D , th roug h 
wh ich the diagonal shank of the frame passes. The con 
necting bars , A, are pivoted to the si id ing blocks, and t h e  
ou ter ends of the boxes a r e  pivoted by hall and socket joints 
to the bent e n ds of the shafts, U, Fig. 3. 

When the locomotive r u n s  on a c urve the wheels will be 
abo u t  in tbe position shown in Fig. 3; the W heels of each 

.. � • • .. plat form remai n ing on the track in the u sual man ner, but 
Post Mortem. Diffusion 01' Arsenic. the m i ddle axle slides outw ard toward the rai l  having the 

Drs. Vaughan a l l d Dawson,  of the Un iversity of Miebi lo nger rad ius. J.Jooking at the locomotive from the front, the 
gan , have recently conducted some i m portan t experiments right hand connect i ng rod , M, Fig. 3, exte n d i n g  from the 
with the view o f  ascertai n i ng i f  arsenious acid i njected into front to t h e  real' wh�·els. will have to be lengthened, and the 

frighten the rats. Having but one means o f  escape, they 
rush i nl o  the  p i pe and down into the sack. T h is c ()rrespond
ent caught twen ty-seven rats t h e  first time he tried b is tmp. 

• � • i • 
8peakin g  bet",een Ne", York and Bo stoll. 

For som e time past the American Bell Tc l eph on e Com
pany, in  con nect ion with the Southern New England Tele  

Phone Company and the Metropolitan T ele p h one Company, 

of this city, have engaged in constl'llc t ing i n  as perfect a 
man ner as possible an experimental telepho n e  l ine between 
this city a n d  Boston , a distance of 225 m i les. The experi
ments, we learn, h a ve been highly successful , so much so 
that it  is said to be easier to talk from New York to Bos
ton on this n e w  l ine t h an on the short � i rcuits of  the loca) 
lines in this city. 

The improvemen t consists in  using a me t all ic wire circuit, 

the two w i res bei ng t w i s ted el tlse to  each other, but sepa
rated by an in su iating material. Ce rtain improved forms of 
transmitt.ers are also used. By means of the double w ire 
all extraneOUR sounds due (0 inri l l ccd c n rrents are el i minat
ed, an d as a consequence the sound of the voice com es out 
clear [Iud d ist i nct. 

"' " � . 

, . 

·1 : J2: ' 1 ' U 

t.he mouth or rectum after death would d iffuse through tbe left hand rod w i l l  hnve to be 

body. TheslJ o bservers n ot only fonnd that such was the shortened . As the axle m oves 
case, but t hat the d iffusion was very extensive. The results to th e  right in relation to the 
of their investigations have, says the Lancet, a very importa n t  platform, the sleeves and their 
beari ng on t h e  quest ion of arse nical po isoning. In the first frames w ill move in the same 
pl ace, it  can no l onger be contended that, because arsen ic  is  d irection. In the right h and 
fou n d  i n  quantity in the fluids and t i ssues of the body, w h eel the incl i n ed arms of 
therefore dea th was due to its ad miniRtration ; and in  the the frames press against 
second, a certain amount of i mm unity is gi ven to the would · the sides of the slots in t h e  
be m urderer, in asmuch as there is  t h e  possibil ity of covering sliding boxes and move them 
a homicidal act by using arsenic  with the ostensi ble purpose toward the ends of the frames, 
of preserving or embal m i ng the body. We say possibi lity , wh ich, turning on the ball 
for such a proced u r e  would almost to a certainty be defeated a n d  socket joints, lengthens 
in  its  ai m .  At any rate, there would be no chance of succeRS the right h a n d  connecti n g  
if  the post mortem examin alion were cond ucted within a rod .  At t h e  left hand end 
short ti me o f  death ,  wben there would be the uSllal signs of of the axl e I h e  frame, acting 
i nflammatory action in the ali m en tary canal ; and again, in on opposi te sides of tbe 
the face of other circums tantial evidence, the fact of the ac- grooves, wil l  draw the sliding 
cused havi n g  resorted to such a particular mode of preserv- blocks toward the middle, 
ing the body would rather tend to confirm sllspicion than to t hereby shorten ing the con-

Fig. 3.-FRETEL'S IMPROVED LOCOMOTIVE. 

remove it .  necting rod. We have not  space to describe in detail the 
That arsenic contained in soil may be dissol ved in water oth er methods by wh ich these results may be accomplished. 

and con veyed into tht' body has long been know n .  The re- Thfl locomotive can be bui l t  with a single plat for m ,  or with 
searehes of D rs. Vaughan and Daw son sho w  what appears a two or more plat forms p i voted to each o ther, and the plat
priori as probable. During decomposition the relative h n - I forms can be made of greater or less length ,  accord ing to the 
midity of different parts of the boily, an d of these w ith SUl'- . curves on the road. By coupli ng several driving wheel� the 
rounding med ia, i s  constantly c h a nging. Interstitial cur- ! t raction is increased-a poin t of great importance in locomo
rents are pass i ng through the tissues by osmotic action, and lives running on mountain rail ways. 

this l iquid diffusion is nat ural ly increased hy the presence I .. • • • .. 
of c rystalloid substances in sol ution ; nor does it cease u ntil SOUTH of Long Island, beneath the Atlan t ic, are the rem-
tbe dialysis ends in an equil ibrium of attraction which one nants of a vast marsh. In clear water roots of trees can be 
fluid bas for anot her, or presumably until post mortem dis- l 8een from a boat, and in stormy w eather masses of decayed 
integration is complete. wood and peat are thrown upon the shore. 

A few days ago Supt. Baker, of the Sout.hern New Eng
land Company,  at New Haven, Con n . ,  stated that in a very 
short time t h e  l i n e  would be th row n open to p u hl i e  use, and 
when that was done a person in Ne w York cou l d  talk just  
a s  easi ly to his fri e n d  i l) B08ton as to a n y o n e  on the sh'ort 
l i nes in this c i ty . He h ad talked to his w ife at Stony C reek 
from New Haven, ane. they could h ear each other just as 
distinetly as if  they were both talkin g' in Ne w Haven. 

In view of these improvements, i t  wou ld  seem as i f  i t  
would be possible at no  di stan t d ay to pu t New York i n  
ready tel eph(mic communi cation w i th al l  the principal cities 
in thi s country, and the wonder is that such service has not 
already been e�tended. 
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Pneumatic Street Ballway. stantly at hand. In fact, those stoppages which are of neces- At the Orleans shaft. the pumps w e l'e used to sink from a 

Thel'e has just been completed at the Risdon Iron Works, sity caused by taking or leaving passengers are the only depth of 264 meters (866 '2 feet) to a depth of 325 meters 

San Frl\ncisco, an  experImental car to he run with compress- ones necessary to make, it being calculated that these will (1 ,066'3 feet). Tbey were d riven by an old horizontal 350 by 

ed air by a new system ,  a trial of which was made recently. be ample in most cases to give tbe required opportunity to 1 , 000 millimeter (13 '8 by 39 '4 incb) engine, making 60 re vo· 

The s ubject is  one of  great interest, more especially as the replenish the receiver. lutions, driving the main sheave f rolll which tbe rope was 
system will be tried where close comparisons can be made In running on this system they get over the great loss of· conducted into the sbaft to t wo old Letestu pumps, 200 mil· 

b(. t w een it and both cable and horse car as to relative econo- power required to move a cable. On the cable roads 68 per l i meters in diameter (7'9 inches), and w ith 660 mi l limeter 
my. In the new plan there is a storage and cbarging pi pe cent of the power is necessary to d rive cable alone without (26 i nch) stroke. Making 16 strokes, they were capable of  

which carries the air below the surface of the road bed nil counting cars or passengflrs. Then again it is d ifferent from liftin g 0 5 cubic meter ( 17 '7  cubic feet) of  water. Tbe rope 

along t be route, con tiguous to the t rack. Tbrougb a sys- steam dummies or locomot ives in tb is : tbere is only one was conducted underground over tb ree sbeaves, two of them 
tem of valvEls attached to this pipe, closely set together ce n t ral fire for the compressing machinery, instead of gearing down to tbe speed of the pu m ps, while th e  third 
wi t bin the track, the pipe may be tapped and the recei vers sepal'llte tires, boilers, etc. , for each machine.  They expect was used for the suspflnsion of the weigb t to keep the rope 
replen ished at any and all points on the route. In this way to utilize 50 per cen t of tbe useful effect of tbe com pressed taut. The sheave on the surface makes 200 re\"olutions, and 
tbe system is so arranged that the car is  never removed from air. One engine supplies al l the cars. These cars are ex· tbe pum p sbeaves 312, the speed of the rope being 20 meters 
its source of supply, and has no determined d istance to pected to go lip a grade of one in fifteen. (65 6 feet). One rope lasted 73 days, a second 81 days, the 
t l'avel with eacb cbarge, so that it may have a m i n i mum The expel'imen tal trial of  the system already made total length bei n g  590 meters (1,935 '8 feet) and i ts diameter 
capaci ty as to storag!l room and pressure of air instead of proved very satisfactory to the promoters. The cal' ran 18 m illi meters (0 '51 inch). The wear of the ropes in botb 
the maxi mum, as when tbe length of the journey to the wi th 100 pounds p ressure for three· quarters of a mile one cases seems excessive. 
charge is absol ute and fixed. trip, and seven-eightbs of a mile the second trip. The car -----___ 1 ..... a .... _-----

Compressed air  motors have been run a definite distance weighed about 3% tons and the passengers 2� tons. The 

witbout replenish ing,  as from end to end of a route and back, h ighest speed attained was 16 miles per hour, and the car 

and suggestions have been made to run fl'om station to sta- wen t up a grade of  one in  thirty-seven at 8 miles per houl'. 
lion , "  using a pipe cOl l nection between , bu t in all cases pro· The connecting valve worked satisfactori ly. It is probable 
vision has had to be made for carry ing the heaviest pos- that this sy&tem will be adopted by the Ho ward and Mission 

sible load of pasdengers u nder the most ad verse ci rcum· St reet car lines.-Min. and Sci. Preas. 
stances l ikely to {Jccur, such as those arising from very fl'e- .. 1 • I .. 
quen t  stoppages, bad condition of the I rack, acciden tal de- Gelatluo-Chlorlde . oC Silver ElDulslon. 

lays, etc. The rlefinite points could not be passed without  Although somewhat slower than a bromide emulsion, the 
refil l ing I he recei vel's, and either the engineer had to go or chloride po�sesses greater scope for positive pri n t ing than 
the motor itself had to be taken to the station off from the can be attained with the bromide. 
mai n line in tbe act of refilling, this system of  operation Mr. A. L. Henderson, of London, Englan d, recently 
leadil'lg to all the difficulties w bich bave beretofore sur- , handed us the fol low ing formula for a chloride emulsion,  
rou nded the use of com pressed air as  a motive power for  which, judgi n g  from tbe  s pecimlln pictures, is very practical 
street roads.  No practical system has been put in  use so far and use ful : 
by wh ich the motor could be resupplied with air at any and Hard gelatine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 80 grains. 

all points on the rout e. Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l� onnce�. 

Tbe m otor wbich has just been tried is constructed us an Nitrate of silver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75 grains. 

open car, after the style of the cable road d u m m ies, and tbe Water . . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . . . . . . .  � drachm. 

air receivers are placed under the sea ts. From these The gelatine and sil ver are dissol ved separately, then mixed, 

receivers, w bicb are conn ected by a pipe, a hose connection tbe silver solution bein g  warmed and gently poured into the 

is made w h ich t erminates in a metal nozzle, in the end of gelatine. 

w hich is fitted a valve to make connection with the service To th is is next added (stirring the silver solution all tbe 

pipe , as described hereafter. time) : 

The mai n service pipe is placed Ilnderground, near the Dry sodinm chloride . . . . . . . . . . . . . . . . . . . . . . . . . . 21 grains. 

track, and is large enough to have in i t self storage capaci ty Potassium citrate . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 " 

sufficient to insure t b at the drawing off of each cbarge for 
Dissolved in water. . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . .  � drachm. 

which is warmed. the motors will n ot greatly decrease the pressure. It is 
Tbe emulsion is poured into a dish and allowed to set. 

thought that a pipe of five or six inches diametel' w i l l  do 
The jelly.like emulsion is now cut into strips and washed 

for roads running cars five minut.es apart, while it should 
in the usual way ; cold water sbould be used, as the emulsion never be less tban four inches iu diametel·. 
is very thin .  The wash should be carried on under a yello w 

Tbis mai n pipe is provided with righ t  angled brancbes, 
light. 

say every 300 feet more or less, wh ich lead to the cfln ter of  After washing, the emulsion is melted by heat, and to it  
the track and terminate in  val vular outlets. The nozzle 

are added : 
Salicylic acid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 grains. 
Dissolved in alcohol . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . \1 drachms. 

Also-

connected with the reservoir on the cars fits into this val vu
lar outlet, so that air comes from the main p i pe into the 
reservoirs when wanted. Tbe valvular connection is pecu
liar and the action is automatic. When the nozzle is  put 
in, tbe air can fiow ; when w ithdrawn, the valve in the out. Chrome alum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 grain. 

let closes. This is an important feature, and the details a re D i ssolved in a small quantity of warm walel·. 

quite ingenious. Of course other devicef! than this may be After the e m ulsion is filtered the pl ates are coated with i t  

used . bu t a practical t rial has demonstrated t h e  utility o f  i n  the usual way. The film i s  extremely tbin,  on account  of 

the plan adopt ed. It may be desirable, too, to place reser- the watery composition of the emulsion .  I f  more contrast 

voirs at  Ihe outlets so a great volume of air may be imme. is wan ted, the emulsion should be made tb icker by the ad

diately at hand to draw from, and a quick operation in I'e- diti on of gelatine. 

plenishing the recei vers affected. Air  compressors may be As it will Il ot keep well, only smal l batches should be 

placed at one end of the l i n e  only, or at both ('nds, as c ircu m- made at a time, enough to cover the plates to be coated . 

stances di ctate. The air engi nes connect in the ordinary Opal plates coated w ith the emulsion are printed behind a 

man ner with the driving wheels on the cars. negative ill a frame in t b e  same manner as with ordinary 

The system of operat ing is as follows : The storage and silver paper ; the pict u re w ill appear on the surface in the 

m pply pi pe being filled with ai l' ,  say at a pressu re of 100 same way. The exposu re varies with the density of the 

pounds per inch, the motor's receivers are filled therefrom negative, and may readi ly he ascertained by exposing a piece 

at tbe depot at ful l  pressure. On starting Gut as it proceeds of paper coated w ith the SlIme emulsion beh i n d  the n egat ive. 

on i ts tri p ,  the air is used on the motors e i t ber at  full pres- After pri nting', t he plate is first well w ashed, and is noxt 

sU l'e direct from the recclvers 01' reduced to say 30 pounds by toned with the ordinary chloride of gold and borax toning 

passing it through red ucing vul ves. It is expected that the bath ; i t  is again w ell  washed, and fixed for 10 or 15 m i n utes 

new cars call run on the Howard and M ission Str('et routes, in a hypo bath of 21 per cen t  strength ; i s  washed well and 
where they are expected to be p laced, at a pl'essure of 30 soaked again for a few minutes in an alu m  bath, washed, 

pounds, but t his can be i ncreased at w ill by mean s of suita. and dried. 

Soap Cor RelDoving Stains. 

It has been for lon g a great desiderat u m  to obtain an arti
cle really possessi n g  the frequently rather contradictory 
properti es and qual i t ies demanded of such an article. Many 
productions have indeed been well pushed for the purposes 
in question, bnt t he effecti ve articles are few and far be
tween. Only too often the much vaunted " stain soap " 
consists of nothing else than cocon u t  soap, and does not 
contain a trace of eitber ox gall , turpen t i n e, or any otber i n 
gredient suitable for increasing the detergent pow ers o f  a 
soap. A favorite trick, according t.o Moniteur de la Teinture, 
employed by unscrupul ous demonstrators of the efficacy of  
the article iu wh ich they deal ,  is removing a stain wbich 
they m ake on a piece of cotton cloth w ith a h rusb cbarged 
w i th gas tar. If, however, tbe tur used be examined , i t w ill 
be found t bat it has been well mixed beforehand with strong 
acid, and so can be removed almost as wen withou t soap. 

A good stain removing soap ougbt al ways to smell I'ather 
strongly of t urpen tine or s i milar com ponnds. In tbe glove 
cleaning t l'ade tbe quality of the soap special ly prepared is  
of the highest importance, and much attention i s  paid to this  
article by careful operators. Tbere i s  n o  reason whatever 
w hy a special article for removing accidental stains, w hieh 
do occasionally occur in  even the best managed works, 
should not be prepared in every bleacb,  dye, and pl'in t  
works, especial ly a s  the re i s  often. t b e  necessary skil led 
chem ical sn perin tenden ce ready at hand in the person of the 
works' cbemist. We give the two best formulre known,  
with full  directions for preparing the soap sat isfactorily . 
Take 22 pou nds of the best wbite soap and red uce it to t h i n  
shavings. Place i t  i n  a boi ler, together with 

Wal er . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  . .  . . . . . .  8 'S  lb.  
Ox gall . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13'25 lb. 

Cover up and allow to re main at res t all ni ght. In the 
morning b eat up gently, and regulate it so tbat the soap may 
dissol ve wi thout stirri ng. Wben tbe whole is homogeneous 
and fiows smootb ly, Pal't of tbe water having been vaporized, 
ad d 

Tnrpentine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0·55 l b. 
Benzine, be> t clear . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0'4( lb. 

and mix well. While stil l in the state of fusion col or w i th 
green ul tramarine, and am monia, pour i n to moulds, and 
stand for a few days before using. The p roduct w ill be 
found to act admi rably,  and the yield is very good indeed. 
The second method we shall give is rather  more difficult to 
carry out than the  former one, as it req uires a litt le �k i l l  in 
soap boiling to prevent tbe soap com ing out u n evenly on 
stirring, and the i ntroduction of the ox gall requires to be 
done carefully. Take of 

Coconnt oil . . . . . . .  . .  . . . .  . . .  . . . . . . . . . . . . . . . .  . . .  . .  . . . . .  27'5 lb.  
Tallow . .  . .  . . . .  . . . .  . . .  . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . 2'2 lb.  
SoapStone ( talc) . . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . . . . . 4 ·4 Ib. 
Canstlc soda, sp. gr 1'849 Ib . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15'4 lb. 

Ox gall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 1b. 
Turpen tine , . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  O·S lb . 
Benz· n e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'1 lb. 
Bri l l iant green . . . .  . . . . .  . . . . . . . . .  . . . . . . .  . . . .  . . . .  . . . .  0 l ib. 
Ultramarine green . . . .  . . . . . . . . . . . . . . . . . . . _ . . . .  . . . . . . .  0'05 lb. 

Melt the fat, ad d tbe stone and color, cool to 20· C. , and 
t.hen add the solution of soda. When all  is well  un i ted a l l d  

ble mecbanism. Wben t h e  conductor strikes the bell for a 
passenger to get on or off, the engineer stops at j ust 
where the next vulve of the !luppiy pipe is located or within 
a few feet thereof. The�e valves are placed at street cross
ings general ly. 1'be engi n eer then takes down his feeding 
nozzle and inserts it into the hole in tbe street ,  and connects. 
The air rushes through tbe n070zle and fills the  reservoirs 
unti l  the bell sounds to start, when the nozzl e  is taken up 
and replaced on i ts stand. The engi neel' need not wait to 
get the first few pounds of pressure, but may start wit h sucb 
pressure a� he has obtained. In this w ay no unnecessary 

.. , • , .. mixed,  add very gradually the gall ,  con t i n uing the agitation 

delay occurs. 
The car 01' motor need n ot be required to travel over six or 

eight blocks, 01' even a less distance, w b ere stops are fre
quent. The valves may be placed at crossings or even every 
hundred feet if necessary. It is desirable to be able to refill 
the recei ver at every stop, to h ave great pressllre when start
ing. Sevllral suggestions have been made to operate street 
rai lroad s with compressed air carried near the track, but 
none h a ve i n cluded within thei r scope tbe system here pro· 
posed, which is tbe invention of Mr. George Pardy of this 
city. In this system the maximum weigh t of  the load and 
contingencies of the trip do not control , but h ave only the 
effect of limiting the dis tance the motor will  be capable of 
t l':.lVeling without baving recourse to the supply pipe, con-

Wire Bope TranslDlsslon Cor PUlDplng. without stopping for some t ime a fter all has been added. 

A l'ecent issue of the transactions of the Societe de l'Indus- Should any separation take place, cover the boi ler u p for a 

trie Minerale cont.ains the description of two smal l  pumping few seconds, and if t h i s  does not help, fi re u p  agai n, an d 

plants at the Sellur pit of the Montchanin c ol l iery and the con tinl,le �t i l' l' ing. Lastly, add the t urpen tine and benzine. 

Orleans sbaft of the Brassac coll iery, France. Both a re in- Pour into moulds, and stand before using. Tb is prepara

teresting exam ples of the employment of w ire rope t l'ans- t ion , wh e n  properly applied with a brush ,  w ill remo ve the 

mission for d riving underground pumps by sllrface m achi n- most refractory stains w i thout i n j u ry to the cloth. 

ery. At the Segur shaft t he hoisting engine is used for 4 , . ,  .. 
pum ping at night, but, especially during sinki ng, additional Coral Fishing. 

pumping is n ecessary, and th is is done in the fol lo w i n g  way : Coral fishing is largely followed in Algeria, 40, 000 to 

An engine on the surface. 130 meters (426 '5 feet) from the  45, 000 pounds of coral , valued at ahout £38, 000, being the 
shaft,  making 40 revol utions, drives a sheave making 360 yearly prod uction ; La Calle is the  center of this industry, 

revol utions a m i n ute, tbe speed of the 12 millimetel' (0'47 and there ",re empl oyed annually 160 boats and 1, 300 men. 
incb) rope bein g 22 6 meters (71 '4 feet). Tbe duty is 0 '3 The coral is obtained by means of a wooden apparatus in the 
cubic meter (lO'6 cubic feet) of water per min ute from a shape of  a cro�s, having in  it s center a l enden slug or s t.one 
deptb of 1 35 meters (442 '9 feet). The pumps arc two single- for ballast. Nets, the m eshes of which are loose, are h u n g  
acti ng plunger pumps, 200 millimeters (7 '87 inches) in di- on the bars of t h e  cross and d ragged at t h e  bottom of t b e  
ameter, anrl 500 mill imeters (19'7 inches) stroke, making 10 '8 sea, a n d  among the tlooks a n d  crevices of  t h e  rocks. Tht<se 
strokes . a  minute, and requiring theoretically 10'5 horse nets, winding about the coral ine pl ant, break up 01' t eal' off 
power. The w ire rope is kept taut by a sliding cou nter- its branches, which adbere to the meshes. The appal'atus is 
weight arrangement making a tension of 255 kilollrammes drawn up hy t he fi shel'man whenever he tbinks it sufficiently 
(562 '1 pounds). The average l ife of the rope is 1 , 900 WOl'k- l laden. Tbere is also a net which is  provided with large iron 
ing hours, duri ng which 34,000 cubic me1!ers (l,200,OOO cu bic nails, having tbus great force to break the coral, but thiS 
feet) of water are raised. appamtus is forbidden to be used. 
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Workfng Surveyor's ProblelDs. 

To the Editor of the Scientijie Amel'ioan : 
Being recently called to survey a field, the problem was 

to bisect a quad rilateral from a point  given on o[]e side. 
Robinson solves this by prolonging the sidE'S a b and c d  to 
th eir in tersection at :v, thence by similar triangles. Loomis 
and Davis give a . .  cut and try " method, as in the figure, set 
a trial stake at n, com pute 0 a 0 n, then add or subtract by 
triangle. The first method goes ou tside the figure, and for 
proof by literal measurem e n t  would carry the chain over 
too many fields to the poin t 1lJ. To guess at a point, as by 
trial stake at n, necessi tated a long computation . Tbe 
method g i ven is very simple, and would suggest itself to 
many minds, and yet I have n ot seen it published. It is a 
positive method without a trial stake, and does not lead 
outside the figure. 

The circu msta[]ces were : Two men had purchased twenty 
acres in partnership ; on dissolution, the land was divid ed, 
leaving each an equaJ front on the road. In a b d G sides, 
and angles at 0 a b d g iven, to draw a line to 0 d, 

'eitutifi r �mtri'ltt. 
dangerous form. People swallow, without thinking, and 
often without knowing, incompatible and warring articles 
of food or of refreshment at t.be same meal, and thns turn 
their stomachs into chemical laboratories or fermenting 
tanks. Sueh experiments are sure to make disturbance and 
vari ous internal commoti ons, d isagreeable and perilous in 
tbeir very nature. It should need no chemical analysis to' 
tell us tbis ; experience shonld be enough.-Phil Ledger. 

" , e , . 
BoUer Eftlclency. 

When leading men speak of the steam engine wasting 
nine-tenths of the heat energy supplied to it, they should 
guard against misconception by admitting from the fi rst 
tuat a steam engine cannot be said to waste that heat which 
it must give up in consequence not of its own defects, but 
in consequence of inherent defects in steam con sidered as a 
gas. Again ,  it is necessary to be more exact when dealing 
with ttJis  question as far as it relates to the boiler as a heat 
engi ne. The exam ples where w ithal to point a diatrihe on 
the performances of a w ell tried appara t us should be from 
its best work and uot from a general aver:.ge, whic h includes 
the very bad performance of the indifferen tly constructed 
examples of that apparatus. For instance, it  is not true 
that at the very outset of our operations toward the use of 
heat in a steam engine we thro w a way twice as much heat as 
we succeed in ut il iz ing in the steam engine. There are 
what we call losses w h ich are as inevitable as is  the loss of 
energy due to the n ecessity for using, say, a lever or a 
wheelbarrow which has w eight, because o n e  without it does 

if-. not exist, and a steam engi ne or a boiler  works under these 
abstract disadvantages ; they cannot be called p ractical d is

from the point 0, bisecting the figure. Draw and compute ad van tages ; because the practice caunot be realized u nder 

c o and a P, let fall from a, perpendicular on 0 0 ;  then com- other conditions ; nor theoretical disadvantages, because real 

pute 0 a 0, and subtract it  from ten acres, leaving area of C 0 theory t,akes iu to consideration all practical condi  tion s. 

8. Draw and compute 0 :0, let fall from 0, perpendicular on We may oee what a moderately good boiler does with a 
0 8, then area of c o  8 divided by one-balf 0 :0  gives 0 8 and the poun d of coal . The heat of combustion of 1 pound of pure 

point  8. Join  0 8, and it will be the line w hich bisects a b d c carbon burned to carbonic acid is 14,544 units, and will reo 

from the point  O. quire for its combustion 2 '666 pounds of oxygen. As we 

Being called to measure accurately an air line across a are n ot deali []g with calorime tel' experi ments, we will as

chasm of 126 feet for an iro[] bridge, and being without a sume that the oxygen is obtained from at mospheric air. Of 
steel tape the first day, I placed two new steel squares end to this 12 '2 pounds will provide the o�ygen required. We shall 

end along a wooden rod for sixteen feet with a microscope, then have 12 '2+1 = 1 3 '2 pounds of gases heated by the 14,544 

an d w ith this mea�ured a steel wire laid and stretched units, and shall therefore have as the h ighest possible tem

straigh t  on a level surface of boards, then stretcbing the wire perature with ail' at 60 deg. , and having a specific heat of 

across from a to b. I was at a loss to know how much to H,544 
d 'f allo w for the shortening of the wire c'wsed by the sagging 0 238, of T=(460+60) +------=5150 ego Now, I we . ' I 13 2 X O '238 

at d. Ret u
.
rlllng �o the lev�l surface, I �t

.
retched and mea- assume tbat the heat of the escaping gases could be so far 

s�red the Wlf� ::.gaID
: 

ma:kIDg the posItIOn of
.
the ends �n utilized as to fall to (hat of the feed water, 01' say 100 deg. 

t e surface. rhen l eleasl?g one end and anowl�g the WIre 0 1' 560 absolute, we should then have as the great es t  possi
to h�ng slack, I stretcbed It unsupported along Its course at ble proportion of available heat, or beat which could under 
the SIde of the board surface, and found that w hen taut, and the most fr.vorable and hitberto impracticable conditions be 

-..:l:n-"""'-------.--- -.--G-...--.-.--. ..... - - . �_ 7.i '" -----;e 

with a depression of two inches at the middle,  the shorten
ing; was l ess than one-quarter of an  incb for the ent i re length. 
Equal tension in stretcbing was tested by tbe pitch of the 
taut wire. On obtain ing a 109 foot s teel tape immediately 
by express, the steel squares and pole had given a res lilt 
with a total error of lesa than one inch for the entire lengt.h. 

On accepting the work I had asked and obtained pe rmis
sion for a po-sible errol' of two inches until I should obtain 
more accurate instruments. 

I w ould' l ike to bear from others on these 0)' other similar 
problems. What is the method used in obtaining air l i n e  
d istances, as a t  t h e  piers of the cantilever bridge at Niagara, 
and with w h at result ? E. D. VANCE. 

Kinsman, Ohio,  May, 1884. 

SUIDIDer Diet. 

5150-560 
realized, only ----= 0'891 ; that is to say, with an abso-

5150 
lutely perfect boiler, burning pure carbon for carbonic acid, 
with air at 60 deg. Fah. , and only enough to provide the 
oxygen necessary for chemical combination, there must be 
a loss of 11 per cent. But this is not waste. Now to fol
l,)w this up, to see how far a good steam boiler deserves the 
ch aracter for wasteful ness which it is so com mon to ascribe 
to it, we m ust take more numerical values. We must make 
out the worst case for the boiler, and so must credit  the 
fuel with all it p08sesses in the form of heat. We have 
supposed the air to be at 60 d ego Fah . ,  and must take the 
same temperature for the 1 pound of carbon, or an absolute 
temperatu re of 520 deg. The specific heat of carbon being 
0 '25, it m ust bE: credited w ith 1 X 0 '25 X 520 = 130 units ; 
the air must be credited with 1.2 '2 X 0 '238 X 520 = 1, 4!:!5 
units, and these quanti ties w ith the heat developed in com
bustion = 16, 159 u n its, from w h ich , however, must be de
d ucted 32 units as the equivalent of tbe work done in dis· 
placing at l l l ospheric a il'  by produc l s  of combustion raised 
from 60 deg. to 1 00 deg. , at w hich they are supposed to es
cape, 01' increased ill volume from 149 '8 cubic feet to 161 '3 
cub i c  feet, which leaves us 16, 127 units as the total quanti ty 
of heat available. This is sufficient to evaporate 16 '69 
pounds of water from and at 212 deg. , but as the greatest 
possibl e qu a n t ity of the total heat real i z able is 0 '891 , as 
above shown ,  the greatest possible evaporation from 11lI d at 
212 deg. by 1 pound of carbon, the h eat required to evapo
rate 1 pound of watel' at this tem perature being 966 un i ts, 

for 1 pound of the above coal, the heat expressed in pounds 
of water evaporated 

= 1 5 '06 { 0 '8497 + 4 '26 (0 '0426 = 
0 ':3�) } = 15 24 

pounds of water from and at 212 deg. , equivalent to 14,727 
units of heat. 

TbP. conditions of combustIOn in the furnace of a steam 
boiler bei ng so differen t from those in a calorimeter, tbe 
quantity of ail'  used vastly exceeds that used i n  the labora
tory as represented by oxyge n ;  and in the boiler we are n o w  
dealing with ,  50 per c e n t  m o r e  a i r  w a s  ad mitted t b a n  would 
be necessary to supply tbeoretically the oxygen requi red for 
perfect combustion. This makes 18 pounds-about 24 
pounds is m ore commonly,used-of ail' per pound o f  coal, and 
con sequently 19 pounds of gases would have to be heated 
by the 14, 727 units available, and hence the maximum tem
perature obtainable above that of the atmosphere would be 

14,727 
3,257 deg. , or 3,777 absolute. 

19 X 0 '238 
The tem perat ure of the smoke from this boiler was 849 deg. 
absolute, and hence the maximum duty of the obtain able 

3, 777 deg. - 849 deg. 
= 0'7752. h eat would be 

3, 749 deg. 
The specific heat of coal is about the same as t hat of 

gases at constant pressu re, O l' as above given, llnd hence, 
the temperature of the ail' being 60 deg. , the 18 pounds of 
air and 1 pound of coal took to the furnace 19 pounds X 
520 X 0 238 = 2, 350 u n its, w h ich, with the heat of com bus
tion = 14, 727 units, gives a total o f  17, 078 u n its, from w h ich 
must be deducted 422 un its for the heat expended i n  d is
placing atmosphere, or 151 cubic feet, w h ich leaves us, as 
the total available energy of the 1 pound of coal, 16,656 
units. The g reatest possible quantity of work to be obtain
ed from such a boiler would, then, be (3, 777 - 849) 
17,078 x ---- - 422 

3, 777 

966 
= 13 '27 p o u n ds of wa ter evapo-

rated from and at 212 deg. ,  or  equal to 12 .819 u n its. Now. 
the boiler actually e vaporated 11 '83 pounds of water pel' 
pound of coal, a[]d hence the effiCiency of this boiler w as 
11 '83 
-- = 0'892, 01' leSS than 11 pel' cent below the greatest 
13 '27 
possible efficiency under perfect conditions. 

The portable engine or locomotive type of steam boi ler is 
thus very far from being the i nefficie n t  thi[]g which O[] in
complete bases of calc[]lation it  is often said to be, and 
there is not after all a great deal of room for that increase 
in efficiency to which it is sometimes asserted we ought in 
some way to at tain.  It may certainly be said tb at the re
proaches referred to by our correspondent are n ot deserved 
by g ood boi lers, nor are the results obtainable by their use 
so very mi�erable . It may be necessary to remark that we 
are referring to good and not to cheap and bad boilers. 
The Engineer. ------------4�'H.�'�. __ ------, 

A Mountain or AIulD. 

Mr. G. M. Shaw, of this city, has j ust retu rned from a 
month's trip to the Gila River co u n t ry in the south western 
portion of Socorro Cou n ty, w here h e  went w ith Me'srs. 
Brown and Bergen to survey and report o n  the recen t alu m  
discoveries there, which have been located by a company o f  
Socorro ci tizens.  

Mr. Shaw reports al most a sol id mountain of al um over a 
mile square, some of the cliffs of w h ich rise to an ele vation 
of 700 feet above the river bed . Most of the al ll m is in  a u  
im pure state and t asting very strongly o f  sulpbUl' ic acid ,  
but o f  which there seems t o  b e  au i n exhaustible q,wa n \ i ty . 
Som e of the cl iffs, h owever, show i m mense quanti ties of 
al most pure marketable alum . This a 1um find , Mr. Shaw 
tells us, is on t h e  Gila River about two m i l es bel ow the fork 
of the L i t tle Gila Ilnd four miles below t b e  Gila h ot spri ngs, 

Mr. Shaw report s  numerous hot springs in that sec t ion ,  
most o f  them gush ing out  of the rocks that  form the  river 
banks, some of them hot en ough to cook in, a n d  m ost of 
them too hot to hold the h and i n .  T h e  main hot spr ings re 
ferred to above are reported to have effected w o nd!'rful 
rheu m a tic and other cu res. The country is a b u n d antly 
watered and wooded, and is covered with the fi l w$t of grass. 
The Gila is full of trout and other fish.  Gam e .  wbile s l i l l  

Two good rules i n  diet, good in  summer o r  winter, and 
at all t imes-apparently trite, because so often repeated ,  but 
st i l l  alive and useful while men l ive and h a ve stomachs
may be thu s  stated : Rule first is, as the Ledger has often re
peat.ed, " The rule of not too muon. " In t h e  languor of  
sum mer one is tem pted to the use of s t im ulants more or less 
hurtful,  but all to be included under the general term of 
" irritauts." These create a factitious 'appetite, w hich de
mands an oversupply of food, and leaves the eater no bet
ter off, so far as comfort is considered , than he was be fore 
eating, If you don't w ish to eat, t,ake care to eat but little, 
and that of the most digestible liood, t ill tbe desire comes 
naturally. Just take enough to support nature, and good 
digestion will provide an appetite for the coming meal 
times. 

is 
16, 159 X 0 '891 - 32 

14'87 pounds. moderately plenti ful , has been mostly scared away frnm the 
966 region of t h e  hot springs by professional and other hun ters, 

Rule second is, the rule of not too mixed. Everybody has 
smiled at the story of the innocen t  young person to w h om a 
seltzer . pl)wder was presc r i bed , a n rl  who dissol ved the sepa
rate ,components in  se parate glasses and swallowed fi rst one 
aud t beu the other. Astonish ment a nd rebell ion arose in his 
stomach at the entrance of two such uncongenial v isitors. 
The truth is, however, that this experi ment is very often 
uncoIll:lciously :repeated in still more unpleasant and even 

Now w hat do we get, as com pared w i th this, from a good as wel l as ranchmen, who are beginning to locate in this 
boiler?  Foll ow ing Mr, W. Anderson's excpllcnt  l ectn re, de- difficult-to-get-at section of t he Gi la. At presen t the only 
l ivered before the Institution o f  Civil  Engineers last Decern- way to get int o this section is w ith pack animals over a pre
bel', we may refer to the results obtained in the portable en· c ipi tous trail of several miles, wagons havi ng to be aban
gi[]e trials  made under the Royal Agricultural Society, at doned i n  the gorge of the Little Gila on  t. h e  North Star 
Cardiff, i n  1 872, with a portable engine boiler, nomin ally of Road, ahout two miles from the hot springs and auout seven 
8 horsc power. To begiu with, the coal used was not, o f  miles frolll th e al um find , goi n g  from Socorro or from the 
course, all carbon.  It  was a smokeless Welsh coal, CO I l - Blaek range. By the w ay of S i l ver City and Georgetow l I  
taining 0 '8497 pound of  carbon per pound ; but i t  con tainerl wagons are abandoned on " Sapio" Creek, with  about eighteen 
0 '0426 pound of hydrogen ,  and as the hea t developerl in the miles o f  pack an imal trai l  to the hot springs. 
combustioll  of 1 pou n d  of  hyd rog�n is 4 '265 times as much Mr. Shaw being an amateur photographer, also, invaria
as by 1 pound of carbon ,  we have to take this into our cal- bly carries his " outfit " along on his surveying tri ps, com
culation ; and inasmuch as th e coal also contained 0 '035 bini n g  pleasure with business, and bringing back w i t h  h im 
pound of oxygen i n  combi nation with hydroge n ,  i n  the form ph otographs of all objects and sce n es of interest t hat he  
of  w ater, a n d  wil l  abst ract i t s  combining equivalent o f  hy- meets with on the way. H e  brings back f r o m  t h i s  t r i p  over 
drogen from t.he  fue l ,  one-eigbth of the weight of the hy- sixty photographs of the Gila country, among wbich are a 
drog-en must be deducted. Thus, as the 14,544 unHs devel- number of exterior B n d  interior ph otographs of some i n ter
oped in  the comhustion of 1 pounrl of carbon are equivale n t  I esting cliff-d wellers' ruins he encountered in .a cave aboll t 
to 15 '06 pounds of water evaporated at 212 deg. , we have, four miles west from the hot springs.-&corro BltKion. 
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1 1 8 
THE GREINDL PUMP. 

In establishing the Grei ndl pum p,  the inventor has had 

in view the great excess of driving power over useful work 
done requi red by most pumps in use, aris ing from two pri n

cipal causes : 

1st. Tbe inertia of the water, or the d ifficulty of putting 
it into motion again after it h as been  hrought to a rest, and 

the consequen t reduct ion o f the effective pressure. 2d . The 
necessity of i mparti ng at certai n moments a high veloc i ty to 
a considerable mass of water, the produc tion o f  this veloc i ty 
requi ring the expen diture of a great amount of power, of 
which only a small portion is given out aga in as useful 

effect . 
It is clear that if these two sources of d ifficulty are got 

rid of, a n ear approach is maue to perfect efficiency, that is ,  
to an equality betw een the theoret ical driving power re
quired and that which is ut ilized in tbe work done. Thus 
the i n vention of  the Grei n d l pump Ims had its origin in 
carefully worked and theoretical considerations. 

The pump com�ists of a chamber within which work two 

THE GREINDL PUMP. 

cylin d rical d rums, A and B, of equal d iameter, running in 
con tact with each other on parallel sh afts. O n e  of the,e 
drums, A,  carries two radial vanes or  blades acti ng as pis
tons, which as th ey revolve enter alternately into a recess 

of epicycloidal section exten ding along the w h olA length of 
the other d rum, B. The shafts of the  drums are geared , Sll 
that the recessed drum, B, make s two revolutions  to one of 
the bladed d rum, A, thereby enahl ing the single r\::cess i n  
t h e  quick d rum t o  serve for the t w o  blades on th e slower. 
The inlet and outiet pass ages are arranged i n  such a m an 
ner as to present everywhere the  saDIe section al area 
tb roughout the entire course of the w ater. in order not to 
impede its movement in any w ay d u ring its passage throllgh 
the pump. In consequen ce of the cont inuous motion of tbe 
stream of water, any foreign solid s l I hsta nce can pass 
through the pump without occasion ing eitber a s toppage or 
a breakage. The blades of tbe slower drum strike the water 
without any perceptible shock. Lateral pockets in the end 
cover plates afford ample space for t he water to escape 
through at the moment when the space left between the 
bl ade and the recess threatens to be insuffic ient for that pu r
pose. 

As there are no springs, no l eathers, and no packings of 
any descr i ption to cause friction , the wear is reduced to a 
m i n i m u m ,  and thereby also the driv i ng power. The pump 
is, moreover; one of the s im plest and least expensive to 
erect. The regular working speed being very moderate , 
the pump is not at all liable to get out of order ; II pump d e-

THE GREINDL PUMP. 

livering 550 gallons per minute rll ns at only 140 revolutions 
per minute of the bladed drum. 

Contrary to what is the case w i th cen trifugal pumps 
which cannot draw air, the Greindl pump can draw gases 
and discharge them as effectual ly as liqu ids. It can thus in 
sugar refineries take the place of air  pu mps with val ves for 
the boiling and evaporating apparatus, and even of carbonic 
acid gas blowers. It is also used to elevate molasses and 
juices having the consistency of paper paste, and it is fast 
becoming in general use in all branches of industry where a 
reliable pump is required . 

This pu mp is patented in the United States, and further 

J titufifie �tutritau. 
information wil l b e  furnished b y  Mr. E .  Ferrand , Detroit, 
Micb . ,  attorney for Mr. L. Poil lo n, the owner of the pa
tents. 

.. . . t .. 
A WonderCul Substance. 

Among the most interesting developmen ts which have fol

lowed in the wake of the discovery of pe troleum is the im

mense trade which has s prung up in ozokerite, or ozocerite, 

as Webster has it. No fai rer substance ever sprang from 
most unpromisi ng parentage than the snowy, pure, tasteless, 
opalescen t  wax which is evolved from th e loud smelling, 
p itchy dregs of the petroleum still .  The Mining Review thus 

sums up the many uses t o  which this remarkab le substance 
is applied : This comely, impressionable article, with all its 
smooth ,  soft beauty, defies agen ts which can destroy the 

prec ious metals and eat up the Ilardest steel as water d is

solves sugar. Sulphuric and other potent acids have no 
more effect on ozokerite than spring water. It is alike im
pervious to acid and to moisture. Its ad vent seems to have 
been a special dispensation in th is age of electrici ty . 

Everv overhead electric l ight cable or underground conduit, 0; slen der wire, cun ningly wrapped w Hh cotton thread ; 
all these owe their fitness for cond ucti ng the subtle fluid to 
the presence of th is wax. And in sti ll  more familiar forms 
let us outl i ne the uti l i t.y of tbis substance. Every gushin g 
school girl who sinks her whi te teeth into che w ing gum 
chews tbis paraffine wax. Every caramel she eats contai n s  
this wax, a n d  i s  wrapped in  paper saturated w i th the same 
substance. The gloss seen upon llUn dreds of variet ies of 
confection ery is d ue to tbe pre sence of this i ngredient (If 
petroleum, used to give the articles a certain cons istency , 
as the laundress uses starch. So tbat a prod uct taken frum 
the dirtiest, worst.smelling of tars finds its way to the mil ·  
lionaire's mansion, an honored servitor. It aids to make 
possi ble the electric radiance that floods his rooms ; or, in 

the form of wax cand les, sheds a softer luster over the scene. 
It pol ishes the floor for the feet of h i s  guests , and it  
melts in their moutbs in the costli est cand ies. For the i n 
sulation o f  electric wire, paraffine wax has to-day no suc
cess ful rival , and th e growth of the demand for this  pur

pose keeps pace w ith the marvelous growth of the el ectri c 
lig bting system. A single Ch icago firm buys paraffine 
wax by the car load . lIs price is but half that of beeswax , 
and yet the older wax y ields readi ly to sulphuric or other 
aeid, t b is bei ng a test for the presence of beesw ax in par
affine. The demand for paraffine for candles as yet beads the 

list. 
Tben comes the needs of t.he paper consumers . In 1877 a 

single firm in New York handled 14, 000 reams of waxed 
paper. Not only for w ra pping candy is tbis paper valua
ble, but fine cutlery, h ardware, etc . , incased in waxed 
paper is safe from tbe encroachment of rust or dampn ess. 
Fish and butter and a score of other articles are a lso thus 
wrapped , and there seems literally no end to the uses found 
for the paper saturated w ith this pure hydrocarbon. In the 
chem i st's laboratory it is invaluable as a coating for articles 
exposed t.o all manner of powerful lIissolvents ; bre wers find 
it a capital tbing for ('oating the interior of barrels, and tbe 
m aker of wax flowers simulates nature in sheets of par
affine. And yet, until D mke dril led his oil wel l in 1859, the 
existence in this country of this  boon to civil ization was 
unsuspected , and it lay in the depths of Pennsylvania rocks, 
where tbousands, po�sibly millions, of years ago it was 
stored by the han d of an all wise Creator. 

. ' . . .. 

Marvelous HorselDanshlp .  

A St.  Petersburg correspondent , wr iting t o  the l ... ondon 
Standard, says : " 'rhis morn ing I witnessed a wonderful 
display of horsemp nsh i p . It took place in tbe Petroifsky 
Park. Here, in the presence of the Grand D uke Nicho-

las, and most of the foreign officers and guests, 
the regiment of Cossack Guards went through an 
ext raordinary series of exercises w h i ch threw the 
most dari ng feats of the circus into the shade . The 
en t ire regi ment passed at full galop , iu loose order, 
with many of tbe men stand i ng upright in  th eir 
sadd les, others upon their heads w ith legs in t b e  air, 
many leaping upon the ground and then into the 

sadd l e  again at full speed, some springing over their 
horse 's heads and p i ck ing up stones from the 
ground , and yet regain i ng their seat. While per
forming these feats all were brandi,hing their sabers 
and firing pistols, thro wing their carbines into the 
ai r and catching tbem again , and yelli ng l ike mani
acs. Some men went past i n  pairs, standing with a 
leg on each other's h orses-one wild fellow carried 
off another dressed as a woman. The effect of the 
scene was absolu tely be wilderi n g, and i t  seemed as 
if  the whole regiment had gone mau. Upon 
a signal being given, the regiment div ided into 

two parts. One rode off ; then halted and made their hors€s 
lie down on the ground lie beside them , waiting as in war 
t.he approach of the enemy. The other section of the regi
men t then charged down , and in an instan t every horse was 
on his feet, every rider in his saddle, and with a wild yell 
they rode at their supposed enemy. When the maneuvers 
were over, the regiment rode past, singing, and uncommonly 
wel l together, a military ch orus. Alt.ogether, it w as a mar
velous exhibition of daring horsem ansh ip, and one hardly 
knew whether to admire the docility and mettle of the steeds 
or the skill and courage of the riders. All the foreign offi
cers and guests were DO less astonished tha.n delighted. " 
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A NOVEL SLED. 

The rear section of the seat is fixed to the sled (Ind is 
about one -third of the total len gth , w h i l e  the forward section 
is hinged to the front edge of the rear one. To the under 
side of the forward sect ion is pivoted an M.s h aped brace, at 
the V-shaped portion of wh ich is formed an eye. In front 
of the brace a n d  projecting from the bottom is a loop. On 
the rear side of tbe front crossbar of the sled i s  fas ten ed a 
clip, which holds a screw. Rollers, fi tt in g between the 
runners, are m ounted loosely on rods that are held in place 
by w i n ged nuts screwed on the ends.  As the movable sec· 
tion folds down, the b race fol ds against its under side and 
tb e loop passes between tile cl i p  and the crossbar, bei ng beld 
in place by the screw. When the Eection is raised , as shown 
in Fig. I-the end bars of the brace rest i ng upon the cross
bar and tbe eye being held in the clip by the scre w-the sled 
is less dangerous and more convenient  than the common 
ones. The ro llers can be easily removed and repl aced ; but 
when so provided the sled can be used indoors, on bidewalks. 
etc . This i nvention has been patented by Mr. An toni:) Carra-

1 .  

CARRARA'S NOVEL SLED. 

ra, and further part iculars may be obtai ned by addressing 
Mr. A. Girardot, of 35 East Ki nn ey Street, Newark, N. J. 

. 4  . . .. 
The Blowing Adder. 

Tbe snake known as the b l o w i ng adder was formerly 
common in the meadows of Orange County, N. Y . ,  but is  
n ow very rare. It i s  a beaut i fully marked sn ake, growing 
to three feet i n  length , and rece i ves i ts  name from i ts habit 
of laying its head close to the gro u n d  w h en disturIJed and 
rapid ly inflating or spread ing it ou t un til the head becom es 
twice its  usual s ize, w h en the ai r is blown out of the snake's 
mouth with a noise l ike escaping steam. The snake is 
said to be poieonous. The first on e that has been seen in 
t h e  county for a long time was d iscovered by George Spring
stead, on July 20 in the to wn of Wawayallda. He sm ashed 
its bead with a club, when he was surprised to see a you ng 
snake crawl out of the dead one's mouth. He cut the old 
snake open and foun d 75 yo ung ones, four inches long, i nside 
of it and kill  ed them. 

IMPROVED BUCK SAW. 

In an in ven tion lately pate n t ed hy Mr. Myron Case, ot 
Kasoag, N. Y. , th ere is arranged , in place of the usual 
m iddle bar, a combi ned brace and strainer consisting of a 
thrust bar, C (Fig. 1), p i voted , near i ts end , to the level 

har, D, which is pivoted to the end bar, F, and exten ded 
d i agonally to the upper end of  the end bar, E, with w h i ch 
it is con nected by a wi table bind ing de vie\:: , so as to be 
sh ifted along and secured at any point. The bar, D, con
s ists of two parallel pa rts provided w ith a connec t ing p i n  
each s i d e  of t h e  bal", E, a wedge, I, to b old t h e  b a r  i n 
any position, bein g  placed between the e n d  bar and pin, H . 
The bar may be secured by a grip yoke , K, Fig. 2. To take 

CASE'S IMPROVED BUCK SAW. 

up th e slack the bar, C, may be made extensible, w i th a cam ,  
0, pi voted o n  one part an d bearing again st a sboulder on the 

otber  part, so that the bar may be extended read i ly at any 
time by sh ifting the cam a little . The cam is set i n a slot 
in one of the sections of the bar, in which Elot a bar, M, 
is located with one end against the face of the cam, tbe  
other end hei ng connected with a pin , P, extending th rough 
slots in the s ides of the other section. 

Between the two parts of the bar, D, is held a block, Q, 
formed witb a concave shoulder in which the b!<r, L, rests. 
The bar, D, may have n. series of holes for shifting the pivol 
pin, J, along it. 
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FIFTY HORSE POWER ENGINE AND BOILER, 

We illustrate from the Engineer a semi-fixed engine of un
usually large size made by Messrs_ Ruston & Proctor, of 
Lincoln ,  to the following specification : 

Oylinders_-To be respectively 14 inches diameter for the 
high pressure and 2276 inches diameter for tbe low pressure, 
the s team passing from tbe first to the second, and thus ex
panding to the most economical extent ;  both to be 24 ivches 
stroke_ The working barrel of each to be cast separately of 
specially selected hard metal and forced into the main cast
ing, tbe space betweell forming the steam jacket, which com
pletely surrounds each cylinder. The slide val ves of the 
same kind of iron scraped up fairly with the valve faces. 
Tbe steam chests to be placed on each side and the stop valve 
chamber centrally in front, all the valves being at once ac
cessible on tbe removal of their respect,ive covers. Tbe 
cylinders to be p laned to receive the cbannel iron frame and 
strongly bolted to i t ;  at tbe top to be secured by a flange to 
the boiler. The cyl i nder covers to be polished, the glands 
all brass of extra strong pattern,  suitable drain and tallow 
cocks to be provided, and a special a1'l'angement for dnii n 
ing tbe  steam jackets. Tbe barrels to  he  covered wi th  felt 
and wood lagging, and finished with neat sheet iron ca'sing 
fastened by screws. 

Pistons.-Of improved pattern, with two metallic packing 
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branch from the exhauAt pipe connected by a copper tube, 
furnished with brass cock, to the " return " pipe of the 
pump. The overflow water, thus higbly heated by the ex
haust steam condensing and uniting with it, passes down 
and raise� the temperature of all the water in the feed tank 
to nearly boiling point. 

Orank shaft.-Of steel bent from a single bar, and truly 
turned, to be long enough to c arry a pulley at both ends. 

Orank shaft cal'riages.-To be strongly attached to tbe 
frame, and very substantial, witb extra long gun metal bear
ings adjnstable both vertically and horizontally, and caps 
made to fit over projections on tbe horn blocks_ 

Ftywheel.-l0 feet diameter by 16 incbes face, of Ileavy 
pattern,  turned to carry belt ; revolutions pel' minute, 90. 

Bed plate.-To be formed of two strong channel iron bars 
firmly braced together at the ends by the cylinder and ash
pan castings, and stayed between by the wrought iron plate 
cal'l'ying tbe guide staods. 

Boiler. -Placed over the engine ;  to be of the loco-multi
tubular ty pe, very strong, of ample capacity and extra heat
ing surface, suitable for burning w ood. The barrel plates 
to be of best Staffordshire quality ; double riveted in longi
tudinal seams, and arch plate of same quality, The tube 
plate and other plates of flanging quality. 

Ji'ire box.-To have large grate area, All the plates-front 
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nected by a copper bend with an anti-priming pipe fixed in
side the boiler, Combined spring balance level' safety valve, 
and improved lock-up spring safety valve. Steam pressure 
gauge and brass siphon,  glass water gauge of strong pllttern, 
t wo brass gauge cocks, and s igml wh i stle. Steam jet pi pe 
and cock for forcing the d raugbt. Brass blow-off cock and 
water plug. 

Bundries. -The boiler barrel to be felted, lagged with 
wood, and ueatly covered w ith sheet iron . The engine to 
have good lubricators to all bearings ; tool box and set of 
case-hardened spanners ; firmg tools and shovel ; suction and 
return pipes ; tube b rush and rod ; water funnel ; oil tin and 
spare gauge glass ; also suitable ho lding-down bolts. 

General/y.-To be capable of workiu!l: up to three times i ts 
nomi nal power, and to be tested under steam by a friction 
brake ; to be made throughout of the very best material and 
w orkmanship, every part being finislled accurately to gauge 
by the most modern appliances. 

. 4 .  � . 
Coal Dust F uel in France, 

The United States Commercial Agent at  Nantes saye that 
the  coal du�t, which was formerly rejected as worthless, is 
now consumed in immense quanti ties in France in the form 
of " patent  fuel ,"  or coal bri cks. The natural supply of 
dust from the yards of the conI merchants being entirely in-

FIFTY HORSE POWER COMPOUND ENGINE AND BOILER-

rings and internal spring ring, to be bored taper and secured 
by o uts to steel piston rods. 

Crossheads.-Of hammered scrap iron, forged solid, tool 
finished all over, and cottered firmly to piston rods. 

Slide bars .-To be quad l'llple, of rectangular section , bolt
ed respectively t o  the cylinder covers and neat guide stands. 
Slide blocks of cast iron with large wearing surfaces. Gud
geo n s  of steel , firmly keyed to crossheads. 

Oonnecting rods.-Of best scrap iron finished bright, fitted 
at both  ends with extra long gun metal bushes secured by 
straps and cotters. 

Eccentric straps.-Of gun metal poiished , with bright 
wrougb t iron rods and case-hardened joints an� pins. Valve 
spindles of steel, to work in suitable brass guides. 

Autom.atic gear.-'I'he admission of steam to the high pres
sure cylinder to be automat ically varied by the governor 
from 1 per cent up to 50 per cent of the stroke, according t() 
the power required, by an improved arrangement of gear 
conSisting of a double -ported expansion valve connected by 
a radius rod to a rocking slot link driven by a separate ec
centric_ 

GO'IJernor.-Of improved cross-arm type, very sensitive in 
action, connected directly to the expansion gear, and fuL'
nished with an oil cylinder to steady it. 

Feed pump.-Of ample size worked by separate eccentric, 
with gun metal plunger, val ve box and valves and copper 
delivery pipe ; to work continuously, water not required by 
the boiler being returned through .  a regulating cock to the 
feed tank. 

Water heater. -Of improved construction, to consist of a 

cover and tube plate-to be exclusively of Lowmoor or of 
Bowling iron, and to be well strengthened by deep girders 
and screw stays at t op and sides respectively. 

Tubes.-To be of best wrought i ron lap welded, 2 inches 
extreme diameter, 144 in number ; expanded by patent tool 
at smoke box ends, and secured in the fire box by steel fer
rules. 

.lfanhole.-To be formed in a stout wrought iron plate, 
flanged and riveted round the opening, with a strong cover, 
crossbars, and bolts. Mudboles, suitably fU l'Dished, to be 
made at each corner of fire box, in the smoke box, and in a 
mud col lector placed nnder the barrel. 

Seatings.-Strong cast iron seatings, truly faced, to be riv
eted on the shell to carry the safety valves and clleck 
valve. 

Workmanship.-Tbe plate edges to be planed and fullered, 
rivet holes to be accurately pnnched fair with each otber, 
and plates be riveted up by patent hydranlic machinery. 
The stayholes in the firehox to be drilled through both plates 
at once, so as to be perfectly true. 

Pressure.-'ro be strongly stayed for a working pressure 
of 120 pounds per square inch, and tested by water to 200 
pounds per square inch. 

Mountings.-To be furnished as follows : Strong wrought 
iron smoke box, with door and fittings. Cbimney base, 
and w rought iron chimney finished wi th bell top and damper 
plate. Fire door with batHe plate, set of fire bars, and cast 
iron ash pan wit.h regulating damper. Brass safety plug 
screwed into crown of fire box. Balanced steam stop valve 
with starting handle, placed in the cylinder casting, and con-

sufficient for tile needs of the brick works, the manufac
turers, particularly in the Nantes district, import II large 
quantity of coal dust from Card iff, Swansea, and Newport_ 
The process of manufacture is very si m ple. The I::oal dust 
is  mixed with pitch, and the mixture poured in to  cups at
tached to a belt, each cup contain ing jus t  enough material 
for a brick of the size desired. The bel t in its movement 
passes til is material tbrough a cbamber where it is exposed 
to steam, w hich fuscs the two substances into a homogeneous 
mass, 

This is poured by the descent of the belt into moulds, 
where it is subjected to an enormous pressure by a hydraulic 
press or by machinery set in motion by a steam engine. Tbe 
brick is square in form, its thickness being  about one-third 
of its other dimensions, and it  weighs fi ve, ten, or fifteen 
pounds. Certain of tbe French railway companies refuse 
to accept fuel unlesd at least 10 per cent of pitch has been 
used for its agglomeration. It i s  stated that briquettes are 
preferable to ordinary coal for exportation to the colonies 
and to warm climates on account  of their compact storage 
and freedom from small fragments and dust, also for use on 
locomotives, both on account of economy of space aud be· 
cause firemen can always determine the amount of fnel they 
are employing in a given t ime, the weight of each brick be
ing exactly known. The manufacturers claim tbat tbe 
" patent fuel " is more heal thy for domestic use than ordi
nary coal, cit.ing in support of tbis theory the declaration of 
certain well known pllysicians. At tbe present day a large 
number of bricks are made for domestic use, of small size, 
and perforated with circular or longitudinal openings. 
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A NURSE THAT WILL NEVER BE CARELESS. 

An English in ventor has patented what is described as a 
,. thermostatic nurse. " Nursemaids may think this a rather 
high sounding name, and possi bly some wil l  feel it an im
putation on thel l" class, but the t i tle very well expresses the 
character of the i n vention . It is an art i ficially warmed and 
thoroughly vent i lated hox, i ll which a crib or hamper w ith !\ 
baby in it can he kept at an even tem perat ure, varying only 
ahout ol le degree fr;)m the standard deeided upon, the air 
being sl i ghtly mois t ened, all d a glass cover permitting all 
the pers()nal watch fulness that may be desired . 

The device is sho w n  i n  the accompanying engraving, the 
case being of wood, d iv ided horizontally in to upper and 
lower compartmen ts, A and B, by a shallow inclosed tank of 
water, C. Auove the water tank, and suppor ted on s l ips of 
wood, D D, is a cradle for the receptioll of the in fant, which 
lieR under a glass window, E, h inged at the back, and 
con nected with a lever plate, F, the  latter al so connect-
ing w ith a thermomete r alld an alarm hell. Through 
the hole, }I, at the botto lll fresh air is regul arly admit-
ted, passi n g  through a cap, P, and two l ayers of coarse 
canvas, N, the latter dipping iuto  a metal water tray, 
0, to keep the canvas through w h ich t h e  ai l' passes 
always moist. To the  right is a ga s flame, the heat from 
which passes through a flue, R R, �haped l ike the 
letter D, so as to twice tra verse the length of  the water 
tank, to heat the water. For the regulation of the tem
perature a metal l i c  capsule, S, contain ing a l iquid 
which boils at  90', is fixed near the head of the cradle, 
and connected with a ligh t  level', V, p ivoted to the 
lever plate, F. From the free end of th is  lever hangs 
a l i ttle damper, W, w h ich regulates the heat to be sup
pl i ed by the gas flame or lamp. If a h igher or lower 
temperature be desired, t he  device can easily be ad
j usted tllerefor. This apparatus differs from the 
Freneh device fol' a similar purpose, w h ich was fully 
descri bed in SCIENTIFIC AMERICAN SUPPLEMENT, No. 
434, -i n that the regulation of tbe temperature bere is 
ent irely autumatic .  The llse of t h is " thermostatic nurse " 
al ld the so-callerl French " haby incubator " of Dr. 'farnier 
has been high ly recommended by Lospital managers, as con
ducing largely to the saving of life among infants that must 
be raised i n  public institutions. Perfect vent i lat ion and 
even temperaturc are especially impol'lant for in fants of 
low vi tal ity, and by means of Ruch apparatus it is said that 
in  145 cases at a Paris  hosp i t al, wbere the infants weighed at 
their birth only about four  pounds, the average mortality 
was reduced froll! 66 to 38 per cent. 

• . .  I "  

POST MORTEM ATTITUDES. 

Dr. B rown-Sequnrd has recently published an interesti ng 
paper* u pon the post mortem preservation of the att itude 
that the Rubject presented at the very mument .li fe ceased. 
In giving these facts the  pr incipal object uf the author was 
to beck the cause of the phenomenon ; but he arrived at the 
concln, ion that a sol u tion of t he question cannot be reached 
in the prese l i t  staLe of sci
ence. 

If this rlel icate pro blem 
em barras�es the leamed phy
siologist, I certai n ly have 
not t i le pretension to offer in  
th i s  pl ace a satisfactory soln
tion . My on ly  ohject is to 
poi n t  out  a few fact s  of a 
spec ial  nature tbat Dr. Brown 
Sequard d id  not al l u d e  to. 
As these are capable of throw
ing I ig l l t  1 1  pon certain points 
of the  question . anrl of thus 
lle lpi ng its solu tiotl ,  I have 
thoU!!. l l t  it worth wh ile to 
make lhem kn , ) w n .  

I n  order t h a t  t h i s  pheno
mellon of the pre;.ervat i o l l  of  
the  la"t at t itude may man i
fe,t  itsdf. a few pecu l ia r  
cond i t i ons  are  nece,;sary , the  
princ i pal of w l dch appears to 
be a viol en t ,  i n , t an taneous, or  
qu ick deat h .  But such a con
d i t ion very often occurs w i th
out  a preservat ion of  the  at
titude being oh�ervEd ; and,  
on another  hand,  cases are 
likew ise cited where death 
seeills not to have heen i n 
stan tail eous, nor  e ven very 
qu ick ( relati vely at least), 
such as t he C: l se flf a wound in the  thigh . There has also 
hec l l  i l l vokl'd , flS an ,wt ive cam:e, th" moml i n flucnce ex
erted upon the suhj<'ct in  cases where dea t h  was n ot instan
taneou.;. ,  or at kast in those i l l  which t ll p  suhject has had a 
knowledge or qu i ck perce pti on of the danger that menaced 
h i l l l . Without allY explana t ion of t h e  i mmediate cause
t he start ing poi n t  of this instantaneous action of t he  nervous 
s l' slem-the th ing itself has been rlesignaterl as sideration. 
No w .  in point ing out the causes of death that have gi ven 
rise to a preservat ion of the attitude, Dr. B rown-Sequard 
has omitted to men tion the cases in which t l l is expresRion of 
sideration {'an be appli ed in all i l �  ful l n ess. properly 3 n ri n ot _ . .  -- - --��,.--- .------- ----
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figuratively, and that i s  i n  those cases in which death has 
been caused by ligh t ning. 

Such cases are qui te numerous, and some details have been 
ascert8ined that may throw a l ight  upon the question .  I 
shall, in the first place, cite the most remarkable observa
tions. 

1. One of the oldest facts is related by J. B. Cardan , w h o  
publi�hed a work u pon l ightn i ng a t  Lyons, i n  163H. 
Eight farm h ands had taken refuge under an oak, in order 
to protect themselves from a �torm, and to eat .their l u nc l l _  
A peal of thunder was heard, and the e ight persolls, struck 
dead by lightning, remaflJ ed in the posi tion that they were 
occupying. One of  them was holding a glass, and another 
was putting some bread i nto his mouth, without any modi
fication of the facial expression having occurred . 

2. The precedi ng fact left some doubts, aud there has 

THE THERMOSTATIC NURSE , 

been a disposition to believe it an exaggeration ,  but another 
and identieal one was afterward reported hy a Protest an t  
pastor, Butler, wbo was !to witness of it. On the  27th o f  
July, 169 1 ,  at Everdon,  t en  harvestmen took refuge under fA. 
hedge npon the approach of a storm. Soon afterward a 
thunderbolt fell and killed four of them, w h o  remained im
movable, and as i f  petrified , in t he  very attitude that they 
had at the t ime. O n e  was holding between his fingers the 
p inch  of snuff that he was about tak ing. Another was 
holding on hiR knees a dead dog which he w as carE:ssing w i th 
one hand and offering a piece of bread to with the other . 
A th i rd was sitting with his eyes wide open and h is head 
turned in the direction of the storm. 

3. Abbe Richard rela tes that the proctor o f  the Semi l lary 
of Troyes was returning UpOIl horseback, w h e n  he was strnck 
by l ightning. A brother, who was fol lowing bim , not hav
ing perceived it, thought he was asleep because he saw h im 
t ottering. Upon try ing to  awaken h im he  was found to  be 
dead. 

DEATH BY LIGHTNING. 

4. Another and analogous case is l i kewise related iu the 
fuuereal anna ls  of l ightning. A priest was struck w h i le 
upon horsehack, withont the animal bein g'  injured.  The lat
ter continued h i s  accustomed route,  and reached home w i th 
the dead horseman, who st ill preserved h i s  a t t itude. The 
distance thus traversed was about two league s_ 

5. On the 9th of May, 1781 ,  at about th ree o'clock, the 
lightning- struck the door of the chapel of the Commandery 
o f  St. John ,  near which a woman and three ch i l d ren had 
taken rcfuge. The woman, who was spated i n  fro n t ,  was 
Buffocn/ed wi thout changing attitude, as was also oue o f  
the  child ren .  

6. On the 14th of August, 1793, a man,  surprised by a 

storm in the environs of Dover, took refuge with four horses 
in a thicket. A thu nderbo l t  havi ng fallen, the fou r horses 
and tlle man were killed , wi th the peculiarity that the latter 
remained seated. 

7. On Sunday, July 1 1 , 1819, the church of Chateauneuf 
(Lower Alps) was struck by lightning during di vine ser
vice. A large number of persons was struck (82 wounded 
and 9 killed). The peculiarity to be pointed out is t bat all  
the dogs that were ill the church were found dead in th(j at
titudes that they previously had. 

8. At Vic-sur-Aisn e  in 1838, three soldiers, in the mid,t 
of a violent stprm, took sbel ter  under a linden, when, by the 
same stroke of l ightning, a ll  were instan taneously k i l l ed .  
Moreover, all three remained standing in their  original  posi
t ion, j ust as i f  the electr ic fluid had not touched them. 
Their  c lothing was in tact. After I he storm, some passers

by who saw them , havi ng  spoken to t hem wi thout 
gett ing any answer,  approached and touched them,  
when they al l fell in to a heap of ashes.  

9 . In the month of July, 1845, fonr inhabit ants of  
Hci l 7.- le ·Maurupt, near  Vitry le-Fmncois, took refuge, 
three of them u nder a poplar and one of  t hem u nder a 
willow. Soon afterward, the one who was u nder the 
willow ,  and leaning against i t ,  was struck hy l ightning. 
A bright flame was issuing from his  cloth ing, hut he  
did not  appear to  see i t .  , .  You are burn i n g l  Don't 
yon see t hat you are bur tling ? " cried h is companions 
(see engraving). Upon running to h im they found he 
was a corpse. 

1 0. An animal forms the subject of this obse rvation,  
which was made after a w i n ter storm, i n  January, near 
Clermont. A goat was str l lck by l ightning and imme
diately k i l led. It was found standing upon its h i n d  
legs stil l hold ing a green branch in i ts mouth.  

1t A young woman, the w i fe of a miner of Rica
marie, had gone to vi&i t her  family at Saint Rr,main
les Atheux, t aking with her her four month3 old c l l i ld .  
It  waR on July 16, 1866, and she was alone: i n  the 

h ouse dur ing a storm. When her parents returned from 
the field a sad spectacle awaited tbem, for the young w o
man had been killed by l ightning. She was found on her 
knees in a corner of  the room, with her face conce aled i n  
her hands. She bore n o  trace of a wound.  The ch i ld ,  
w h ich was l y i n g  on the  bed  in the  room, had been but  
slight ly touched h y  the electric fln id. 

12. I have related the preceding observations in chronolo
gical order, but I terminate w i th one ,  nevertheless , that  
should have come first .  It i s  narrated by Quintus Cur t i  us  
(I ib_  v i i L ,  cap. iv . ) .  Alexander the Great was traversi ug AshL 
and spreading rui "  on h i s  way. When he reached the re
gion now cal led Bokhara, his a rmy was mmi led by a fright
ful cyclone. This terrible tempest carried off nearly a thou
saud  men-soldiers, sutlers, or valets. It  i s  said t hat some 
of these were found leaning against the trunks of t rees, and 
seeming to he sti l l  al ive and talking w i th each other, in the 
same situation in which death had overtaken them. 

The observations w hich precede seem to u s  to furn ish 
sOllie useful. i n formation in 
regard to some points of the 
quest ion.  Thus a percept ion 
o f  danger i� not necessary to 
explain the influence exerted 
upon the subject. The case 
of  the soldier observed at 
Beaumont, near Sedan , seems 
to be demonstrative. He was 
not conscious of danger, by 
reason of the quick and un
foreseen action of t i le  bul let. 
This cause most certainly cau
not be invoked in case of 
death th rough l igh t n ing. It 
i s  perfectly demonstrated by 
nu  merous observat ions that 
the subjects t hus struck have 
not  and cannot have any ap
prehension of thl'i r imminent 
danger. The person who i s  
struck by l i ghtn ing not  only 
does not  hear the no ise of the 
thunder, the  propagat ion of 
which is relati vely slow, but 
he has l1 l't even any pe rcep
t ion ,  !l ny warning', of the 
flash , whose rapidity is pro
verbial . Death is i n stantane
ous, and the subject bas not 
experiencerl the moral influ
ence that results from a per-
cept ion of danger. We Lave 

part.icularly rel ated the cases that comprise animals (obs. 7 
and ] 0). These could not have had any such apprehension. 
It is remarkahle to see that all the dogs were struck, and 
t hat all p reserved t.heir att itude in the occurrence at Cha
teauneuf, wh ile  the' Dnmber of human v ic t ims was propor
tionally  much  l ess. None of these l atter, moreover, pre
served the atti tude that he had at the moment of death . 
In o bs. 6 a man p reserVfs his p03 i t ion and remain s  Reat ed 
near fom dead horses that did not maintain thf.ir att i t ude. 
In obs. 1 we see that all the in rl iv id lla l s  exposed to the action 
were ki l led, and aU (to the n n mber of eight) presprved their 
at t i tnde. In the Second case four out of te n were struck, 
and the six others do not appear to have been influenced by 
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the electric fluid. In  �hort, all those that were struck dead 
preserved the last. attitude of l i fe. 

Cases of lightning stroke are unfortunately quite numer
ous, but the number of those in w hich a preservation of the 
attitude has been observed is relatively l imited. Al t hough 
there are no comparat ive figures upon which an exact pro
portion can be establ ished wi th  certain ty, it nevertheless 
appears that t h ey are more frequent after lightning slroke 
than after other modes of sudden death. 

Let us fur tLer  remark that in cases of death by lightning.  
with a preservation of thc attitude, i t  Las been found tbat 
no external lesion exists (obs. 11)  upon the body of the vic
t im, and no autopsy has shown what point was thus influ
ooced without any apparent contact. Perhaps no peculiar 
alteration could have been found in the essential organs of 
life ; and it is especial ly in such cases that we lIlay employ 
the expression 8ideration in al l it� acceptations. 

The pecul iar ci rcumstances that accom pany death by 

ligb tning may acqu i re (as they have done) a certain import
ance from a medico-legal point of view. But I have not to 
concern myself w ith that here, my on ly object having been 
to point out a few interesting facts, whence we may d raw 
some useful data for the study and solution of this quest ion 
of post mortem preservation of the last attitude of life. 
Dr. J. Bouyer, in La Nature. 

.. ' . . .. 
ltlanuCacture oC Soda. 

The Leblanc process of manufacturing soda is carried on 
at the works of the Newcastle Chemical Company, which 
have been in operation 50 years, and are so extensive as to 
cover more than 60 acres of ground. Some idea of the m ag· 
ni tude of the operations of this company is conveyed by the 
fact that they manufacture upward of 60,000 tons o f  pro
ducts per annu m, comprising soda a;;h, soda crystals, re
fined soda, an d bleaching powder. A large number of 
auxil iary processes are included, such as repairing shops, 
fire brick w orks , gaR works, and a very extensive cooperage, 
capable of turning out 1 ,000 cask!! per day. Several of 
Wilson's gas producers have been crected at these works, 
and yield satisfactory results. TLe following is an outline 
of the processes carried on : Sulph uric acid is produced 
from pyrites smalls (which contaiu about 50 pel' cent of 

sulpbur) in the usual l ead chambers. The sulpLuric acid is 

used for decom posin g common saI t ;  thus producing hydro
chlor ic  acid and sul phate of soda. The latter is  mixed with 
a proportion of  limestone and small  coal, and fluxed int o  a 
uniform mass in large revolving cylinders ; thus producing 
" black ash." 'I'he liquor obtained by lix iviation of th is  
black ash w i t h  water is  a solution of carbonate of soda, 
w hich is obtained in the d ry form by evaporation . This is  

furtber refined by reso lution, and allow ing all soluble im
purities to sett le out) and tbe refined l iquor when evapo
rated yields ord inary washi ng soda. The hydrochloric acid 
is collected by passi ng tbe gas into towers supplied with 
water, similar to gas works scrubhers, and packed with 
brickbats. It is used for the manufacture of chloride of 
lime (bleach ing powder). 

CHEMICAL OBSTRUCTIONS IN IRON WATER PIPES. 

We tnke the fol lowing illustration and notes from a paper 
read hy Col. WIl l .  Lud low before the Engineers' Club o f 
Philadelph ia .  The il l ustration is of a specimtn of water 
pipe w hicL had been taken up for the improvemen t of  the  
water supply to  certa in dwellings in PhiladelpLia. I t  i s  
of two inch pipe, about twelve inches long, and  had btlcn i n  
the ground t w el ve t o  fourteen years, cO l l necting the main 
i n  tbe street w i t h  the house fixtures. Upon testing the 
water pressures with a gauge, it was found that the hydrant 
in front of tLe  Louse had a pressure o f  seventeen pounds, 
wh ich was reduced in  the k itchen of the house to Beven 
pound;;, the difference c1ea 1'ly indicating an 
obst.ruct ion in t i re service pipe. The pipe 
having be('n taken up, to piece was sawed 
longitud in ally, when the interior was found 
to be nearl y fil led w i tb  a deposit composed of  
the  sesqu iox ide of i ron and >;edimentary mat· 
ters, the tortuous channel through the pipe 
being- constricted at several points to about 
three-eigLths of an inch. Another piece of 
obstructed pipe, originally three inches, which 
had been i n  the ground over thirty years, 
had become almost entirely c108ed from the 
>'aOle canse . 

, D i�coveries of this k ind are constantly 
bei ng made, and pipe I.hat has been in the 
ground over ten or twelve years cannot be 

Jeitutifi e �tutrieIU. 
A NOVEL TOY. 

The const ruction and manner of using this interesting toy 
are very clearly shown in the accompany ing engraving. In 
the hand le of the toy, shown in tLe upper view, is a spring 
whicb is compressed by a rod u pon whose outer end is a 
carrier moving i n  parallel guide bars whose inner sides are 
formed witL racks, in wh icL engages a pinion on the spinrl le 
of the top. 'fLe carrier is  held in place by a spring catch .  
In  tbe second v i e w  til e spring i s  done away with,  the carrier 
being llloved by hand. W Len thc CalTiel' is released-the 
i n strument being held with the trigger toward tbe right 
hand-the top will be tLrown irom ten to twen ty feet away 
and will spin upon i ts  spind!e ; wLen held w ith the tr igger 
toward the left h and,  the top w i l l  describe a curve in a con-
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VOLXE'S NOVEL TOY, 

trary d irection. When the trigger is held upward, as shown 
in  Fig. I ,  the  top wi l l  ru n away to  a distance of abou t 
twenty feet, stand still an instant, and then retu rn ;  but 
when tbe position of the toy is reversed, the top wi l l  roll 
away from three to four hundred feet, according to the 

gl·ound .  
This  inven tion has  been paten ted b y  Mr. C. A .  Volke, of 

53 Canal Street, St.apleton, Staten Island, N. Y. , who may 
be addressed for further particulars. 

• • • • • 
Small Inventions. 

We have had it in mind for a very long time, says the 
American inventor, to obtain some solution to the question : 
What are " small inventions " ? This and the kindred phrase, 
" mere mechanical skill, " are matters that puzzle us. They 
constitute the great and annoying unguessed riddles of the 
present day. We know that tbe law has not intimated, so 
much as by expression or impression, that tLere is to be 
any scale in  estimating the degree of novelty in any given 
device or process. It seems to be the intent of  the law that 
any improvement , so long as i t  is a tangible one and ex
pressible in  words and by claim or claims, is to have fa · 
vorable consideration. 

But later students in this time of reason and judgment 
have, as  we are informed, come to  the sagacious conr.l usion 
that loa many patents ,m �mall invpnti 'lDR are granted, and 

dependtd upon to convey its full volume. CHEMICAL OBSTRUCTIONS IN IRON WATER PIPES. 

'I'wo methods of obviating this difficulty 
other t.han galvanizing, wbich was not considered adv isa· so tbe ruling of the Patent Office has been tending somewhat 
hIe for a supply of water for drinkiug purpo,es, were of late .  as it appears to us, to establish a policy of exclusion 
known. The one in use by the department (Phi ladelphia) based on the merely chimerical hypotheses suggested above. 
for its large mains. namely, coating tbe pipe when new ly. We do not say tbat there never has arisen, or never wil l  
marle w itb a coal tar pitch prepared and supplied in ac- aris{', an instance where an invention is so merely steming 
cnrda llce with certai n  specifications, apparently protected and not suLstantial as to l ack the real merit of an advance, 
the p i pe for a period of from twen ty-fi ve to th i rty years. or that sometimee a so-called invention mny not be simply 
This. however, would be less advantageous i::l the case of tLt result o f  a workman's skill. We grant that very un
sma l l  service pipes, for the reason that i t  decreased il l  a con · freqnent ly such an instance may arise, possibly once wbere 
siderable proportion the available diameter. The other I the asserti on of the one or the other change is made a hun
method was a p rocess known a1< the • Bower Baril"

, 
which dred times. 

consisted in coat i l lg  the pi pe with a film of magnetie oxide But we do allege that the law supposes, takes it for 
produced by subjecting the irou to the action of super- granted, admits. a ssumes, that. an improvement is an advance, 
lJeated sttam or air uuder certain conditions. 'I'h is  pro- and ;o says it shall be patented. Who so good a judge of 
cess promised good results. "  I the real worth and value of one of this kind of inventions as 
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the man who at the work bench, in the factory, on the farm, 
or i ll some other hard , prosaic, and rough school, having 
solved the problem and made the improvement. pays the 
costs and charges of obtain ing tLe paten t. and is  willing to 
bear all the risk of makiug anytLing out of the patent. ?  The 
mere possession of his letters patent con fers no power on 
the pate n tee to work havoc on an innocent public. The 
courts are open to all to show that the improvemen t is not 
good . and equally open to the patentee to prove his case. 
No small boon this last. 

At the  recent  Cincinnati Con vention one of the inven tors 
in att endance told us a tale wb ich disproves scores of  tbe fine 
spun decisions of the  Paten t  Office on the grounds named 
above. This party a few years ago was as poor as poverty, 
had a large family, was blind in one eye, had no friends to 

help him, and was about to call his game of l ife a dead loss 
to all i n terested. One day, while fixing uP. as best Le could , 
the miserable apology for a rail fence that inclosed the few 
thin and worn mortgaged acres about his home, he h i t  on a 
plan of saving one rail in each panel. It was a revelation 
to L im ,  so he jobbed out around the coun,ry, mendin g h is 
neighbors' fences on this saving plan . After a w hile and 
by exertions, the narrative of wb ich would moi�ten any 
hearer's eye, he scraped enough money together to enable 
him to apply for a patent. As [\ matter of course, in those 
days his case was rejected over and over by the examiner . 
Final ly  he appealed, aud by good luck got the ghost of a 
claim.  In a few months, by sales of paten t rights. he had 
paid the large costs alld interests on the money harrowed 
to get the patent, and cleared some three thousand dol lars 
besides. This patent was simply a starter. for he in vcnted 
many improvements in fencing, farm gates, etc. , t i l l  now 
he has more than a dozen patents. He i s  said to be worth 
upward of $30,000 to-day, and to be held in great esteem 
by his neigLbors as a driving, steady, honest Lu�i ll ess man. 

We do not intend to convey the impres,ion tlJat every so
called small i n vention can be made a like bonanza. We do 
insist tbat under the law every im provement is patentable, 
and no man or men in the Patent  Office Lave the righ t to 
say how much this improvement shall he before the patent 
can be granted. 

. . . . .. 
Progress oC the Russian Petroleum Industry. 

It is claimed hy an Englbh wri ter that a l though the  pLo
tometer ind icates that the ordinary American oi l i s  capa ble of 
y ieldin� in t,be best lamp a greater amoun t of l ight, irrespec
t i ve of the quantity of oil burned (especially when the  lamp 
bas been recently fi l led and trimmed) than the Russiall oil  
affords in the S �tme lamp,  yet t he latter gives what the con
sumer w ould call a good light, not only at first, but. after 
several hours' burning, and actually furnishes more light 
per gal lon of oil burned than is afforded in

' 
the combustion, 

uuder s i milar circumstances, of three out of five samples of 
ordinary Amflrican oil examined, and bnt little less light is 
yielded by an equal quantity of the American water- white 
oil tested. 

The experiments made at the instance of the German Gov
ernment have proved a like result ,  and Eu ropean testimony 
is  very clear on the question of quality. The crude naphtha 
does not give so large a quan tity of burning oil as the Ameri

can napb tha-·only 25 to 30 pel' cent-but the low cost of the 
crude naph l ha is so trifli ng. and tbe value  of the 70 per cent 
of residue for the manufacture of other oils is so great, that 
the compensation is quite sufficitnt for the lesser qual i ty of 

kerosene. 
The �onclusions a rrived at are easily summed up thus : 

Rl lssian kero,ene (pctroleum hurning oil) w ill ,  without 
doubt, before lor,g d rive out the American oil from al l parts 
of Eastern Germany-it has already done so from the towns 
npar the Russian frontier. Gradually the same result will 

arrive throughout Austria and all the coun
t.ries hordering on the Danube. Later, but 
also surely. American o i l  w i l l  be dr i ven from 
central GermallY, and  from tLe countries near 
the MeJiterrane,lD Sea, while the lubr icating 
oils and other products have already taken a 
firm stand in all the capitals of Europe
Lond()Il included. One of the llIen who bas 
done much to i nt.roduce naphtha products 
into Europe. M. Ragosine, is even sanguine 
enough to dec lare that h e  wi l l  sell macLi llery 
oils of Russian manufact ure in America, and 
many of  our burni l lg oil makers are looking 
to London and Bremell as the future markets 
for large quanti ties of their  prod ucts. They 
will not be contented with supplying Turkey, 
the East, Chi na, Japan, etc . •  but want the 
larger and nearer markets of Europe. 'I'hey 

couple with this the use of masonta, or liquid fuel .  as some
thing wLiC h  will g;ive Russia a large export trade and enrich 
the coun try by thus disposing of the large supplies nature 
has given hel·. 

... . . .  ., 
Permeability oC SlIver Cor Oxygen Gas. 

BY L. TROOST. 
THE author proves that pure oxygen and the oxygen of 

atmospheric ail' are capable of passing through the s ide� o f  
a heated tuLe o f  silver, w h ile a mere trace of nitogen pene
trated the metal .  Carbonic monoxide and d inoxhle  also 
permeate silver, tbough more S"lowly than does oxygen .  
TLe author suggests that pure oxygen may b e  obtained from 
the ail' on this princi�e. The temperature of the metal 
must not exceed 8000• 
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ENGINEERING INVENTIONS. 

A fa.;ocine for the protection of harbors has 
been pa tented by Mr. Jacob Elmer, of B i loxi, Miss. It 
consi8ts of a tu bu lar body ma d e of saplings bound to

gether and filled w i th stones, the diameter of the fas

c ine to be from on e to three feet, and its length from 
ten to for ty fcet, for the protec tion of harbors and 
bank. of rivers and fill ing of crevasses. 

A spark arrester has been patented by Mr. 
James N. Weaver, of Sayre, Pa. Tbie invent ion covers 
improvements on a former patent issued to the same 
il lventor, and incl urles certain means whereby c i nders 
or dirt are prevented from be ing drawn into the valves 
or cylinders. an even dranght on the fire is st!cnred , 
and an increased length of smoke stack within a given 

space is obta ined , w i th other novel features. 
A car coupling bas been paten ted by Mr. 

Patrick Ryan, of Guelph, Ontario, Canada. The draw
head has a pi vote,] coupl i ng hook, with a transverse 
bar under connected with a ba r bavi ng the onter end 
pivoted to th e  car, and the inner end pivoted 1 0  the 
transverse bar, the inuer end of the pivoted bar being 
connected with a spring for pulling or presslllg it up
ward, and pressing the cou pling hook up into the draw
head. 

A steam boiler has been patented by Mr. 
William F. Hatcher, of Chariton ,  Iowa. This Invention 
relates to improvements in boilers des igned to heat 

houses, the boiler being cylindrical , wi1.h an inner COIl
cen tri c shell eXl en rling from the bottom of the cyl i llder 
to the crown sheet, and extend ing across the shell at  
its  upper end , thus forming a cont i11UOU" cylindrical 
water space closed at the bottom and opening at its 
upper end into the steam aud water space, aud keeping 
np a constant water circulati on. 

• • • 
MECHANICAL INVENTIONS. 

A bencb book bas been paten ted by Mr. 
James McVane, of Boston , Mass. It is cons t ructed 
with two bolts hel d to sl i de vertically on a p late, I he 
holts having their l o wer ends pivoted to the end s of a 
lever pivoted on the pl ate, whereby one bol t wi 11 be 
ra i sed when Ihe other i s  lowered; the bolts can be 
locked in place by it latch , and the hook can be used 
for holding plank. on the bench liat or edgewise. 

1titutifi t �tutritau+ 
consists in certain novel features of construction in 
the grading reel , in the screeus , in the arrangement of 
the air passages, in ord er to give a mach i ne of large 
capacity on little lioor space, and save grading ma
chines, spouting, and other now needed appurtenances. 

An automatic register for graiu, feed , and 
ooher substances has been patented by Mr. John 
Wherry, Jr. , of of Pu tnam, Ill. This invention is to 
improve reg i sters former ly patented by the same in
ventor, and by novel features of construction renders 
the meter less liabl e to become choked or clogged, and 
conseqnently more reliable in operation. 

A shaft buckle for barness bas been patent
ed by Mr. Felix A .  Bennett, of Prather, Ind. It is a 
device for single harness coni rived to be h i tched in 
the trace and buckled arouud the shafts in a manner to 
provide simpler ant: more snbstant ial means for con

necting the shafts, trace., back strap, and belly band 
than is afforded by o lher means now in noe. 

An adjustabl e desk and seat bas been pa
tented by Mr. Herman W. Groebl, of Vincennes, 
Ind. This  invention co vers peculiarities of con struc
ti,pn whereby sch oel seats and desks, office desks, etc., 
can be adj u sted higher or lower, as desired, and lock· 
ed i.n pos i tion ,  the 8eat heing adjnsted independently 
of the desk, and the desk independ ently of the seat. 

A stop watch has been patentp.d by Mr. 
Samuel c. Scott, of Brooklyn, N. Y. The invent ion con

siRl 8 in an adjn'tabl e  hollow arbor, attached to or a part 
of 1.he arm of the le ver for operating the chronograph 
mechanism of a watch movement, the arbor to receive 
the square winding ar!Jor of the wa tch, the shoulder of 
which winding arbor operat,es the said lever. 

A hand power lifting and force pump has 
been patented by Mr. Olof Patterson, of New Boston, 
Ill. This invention covers a novel con.truction to 
faci l i tate the raising of water from auy depth , w itb a 

min imum of · power, and to reduce the wear on the 
working parts and the amount of attention necessary 

for ke"-ping an efficient pump in order. 

A saddle for horse col lars has been pa
tellted by Mr. Chri sto pher G. Cnlo , of Newark, N. J. 
The invent i on consi�ts in a sadd le constructed to lit 
upon t.he top of a horse collal', with s ide loops to re
ceive .. hill or tug straps. so the thill. or tngs cau be 
supported from the collar, and w ith other novel fea
rures to simplify the constrnction and cheapen the 

clock movement a circnit control l ing appar.atus t� s�nd ' " How to Keep Boi lers Clean." Book sent free by 

electric signals at one second interv als, an IlltermItnng James F. Hotchkiss. 86 John St., New York . 

device for di scontinuiug them at fixed periods, and Stationary, Marine, Portable, and Locomotive Boilcr� 
stop p ing and starting mechanism for determining time a specia lty. Lake Erie Boiler Works, Buffalo. N. Y. 
of send ing signals and limiting their durati on. Pre.ses & Dies . Ferracute Mach. Co. , Brid geton .  N . • 1 .  

A side spring carriage bas been patented by The Hyatt fil ters and methods guaran t eed t o  render 
Mr. Antipas P. Marshall, of Lancaster, N. H, By th i s all kinds of turbid water pure and sparkling. at ecoD 01'lli
inven tion the spring� have their ends extended or cal cost. The Newark Filtering Co . . Newark, N. J.  
spread out l aterally relatively to tbe main portions of Rail way and Machine Shop Equipment. 
the �prings, and the l i nks are of correspondingly in- Send for M onthly Machinery List 
creased widtb, with sbackles to conform, thereby giv_ to the George Place M achinery Com pany, 

ing bearings of increased width, to prevent side spring 121 Chambers an d 103 Reade Streets, New York. 
carriages from swaying or swinging �idewi8e. Sl eam Boilers, Hotary Bleacher" , Wrought Iron Tn<'n 

A device for casting printers' leads has Tables, Plate Iron Work. Tippett & Wood , Easton, Pa. 
been patented by Mr. Arthur H. McClure , of Buffalo, N. " The Sweetland Ohuck. "  See ad. p. 44. 
Y. The invention covers a simple hand apparatus, in Iron Plan er, Lathe, Drill, and other machine tools of 
which two frame" are hinged together, w i th plates on modern design. New Haven Mfg. Co., New Haven, Conn. 
their inner faces, one of which is adj ustable, to make For Power & Economy, Alcott's Turhine, Mt.Ho\ly, N . . J. 

If an i nvention has not been patented in the Unlled 
leads of differen t  sizes requifed, whereby printers may 
convenien tly lise old leads or type metal to recast into 
new sizes of leads as they reqnire them. States for more tban one year, it may sti l l  be p.,ten ted in 

. .  . Canada. Cost for Canadian patent, $40. VarIOUS other 
A I tHIng Jack bas been patented by Mr. foreign patents may also be obtained . For instructions 

John W. Clarke, of Hallowe l l , Me. With an adj usta- [ address Munn & Co., SCrE NTIF I C  AM "RICAN Patent 
ble or extension standard is combined a lever for ope- agency, 36l Broadway, New York. 
rating the lifting block, and straps or cords in adjusta- Gnild & GarrIson's S team Pump W orks, Brooklyn, 
bie connection wi th the lever and b lock, m aking a N .  Y. Steam Pumping Machin ery of every descrip
doub l e adj ustment, giving great lifti ng power with Iit- tion. Send for catalogue. 
tIe we ight, and the constructi on adm itt.ing of the jack Nic kel Plat ing .-Sole manu facturers cast !lickel I\n
be ing used from either the front or back of a carriage odes, pure nicke l salts, polishing compositions . etc. Com
wheel. plete outllt l o r  plating, etc. Hanson & Van Winkle, 

A sun dial bas been paten ted by Mr. H ug'h Newark , N. J., an d 92 an d 9� Liberty St . .  New York. 

G. Chri.tian , of Chagrin Falls,  O. 'I'h i s invenl ion Supp lemen t Catalog l1e . -Persons in pursl1it of infor· 
combines two half ring dials wiLb longi tudinal lines mtttion 00 a ny special engineering.  mechan i cal. or sci en

and transverse sl i gh Uy curved l i nes, with two ba lls, title su bject. can ha"Ve catalogue of con tents of t he Scr .. 
BNT I E I C  AM I�H I C A jIO  � UPPL KM II; :\' T  sent to them free. 

the dials  being supported on pivots, and haviJlg means The S U P I ' L II; l\ I E .\' T  contains lengthy articles embracing 
for adj usting them for different latitudes, one sca le  the whole range of en�in eering, mechanics,  and pb ysi .. 
and one dial being for each half of the year, and the cal sci ence. Add ress :\funD & Co . PuiJl ish ers, New York . 
dial beiug calculated to give the time by Jive-minnte Machinery for Light Manufac tnring, on hand and 
marks. built to order.  I�. E.  Garvin & Co., 1 39 Cente r st., N. Y .  

A permn tation padlock bas been paten ted Curtis Pressure Hegnlator and Steam 'l'rap. See p . 78. 
by Messrs. Charles E. "nd Albert G. Smith , of Wash-

Munson's Improved Portable M i l ls, Uti ca, N. Y. 
ington , Ga. By this invention the sliding bolt is pro-
vided wi tb a thumb piece projecting throngh the case Woodwork'g Mach'y. Rol l stone Mach . Co. Adv. ,  p . 77. 
for operating it, there are oppositely revolvable disks C.  B. Hogers & Co . •  Norwich , Conn . ,  IV-ood Working 
with recesses in their adjacent peri pheral edges, so Machinery of every kin d .  �ee adv., pa;(e 77. 
when brought into alignment with each other and the Drop Forgings . B i ll ings & Spencer Co .• Hartford. Conn. 
bolt, the bolt may be thrown or retracted, with other 

M ineral Lands i 'rospect.ed, Artes ian Wel l s  Bored , by 
• • • ma ll ub,cture of harness. nove] features. Pa . Diamond Drill Co . Hox 4 23.  Pott.'ivillc. Pa. See p. 93. 

AGRICULTURAL INVENTIONS. A garbage separator bas been patented by A l i fting jack has been pat.ented by Mr. We are sole manufacturers of the Fi brou s Asbestos 

. M.r. George T. Waldeck, of New York city . The inven_ 
A graIn sower has been patented by Mr. J obn tioll prov id es a reci procating screen with a chute, a 

B. Wrigh t, of Hidge' s  Creek, N. C. T his inven t ion I wRter tank with a chnte, and drums journaled in the 
covers a com bination of harrow with pivoted beam, tank, an elevator belt, and operating d e VICes, consti
supplemental beam pi voted r.hereto, an d carrying the tutiO!! an appar atus tor separating ashes, c inders, alid 
driving wheel,  l i fting hand le , ca tch and cord , semi- other powdered refuse from bones, rags, an,l coarse 
circular hopper, with other novel features of construc- garhage . 

Gardner Hunt.ti ng, Jr. , of East Hampden, Me. An axle Removable Pipe an d Boiler Coverings. We make pure 
support is connected with a standard hy pivoted l i nks asbe_tos goods of all kinds. '.rne Chalmers-Spence Co., 
and level'!!, the lower ends of connecting bars being 419 East 8th Street, New York. 
pivoted to the latte r, the bars having their upper ends Steam Hammers , Improved Hydraul ic Jacks, an d Tube 
pivoted on the axJe su pport, 80 the snpport will be Expander. . R. Dudgeon . 24 Columbia St., New YorK. 
raised and locked in place hy swinging the lever down . Emerson's 1881�Book of Saws. New matlRr. 75,000. 
against th e standard, thus making a s imple , l ight, and I Free. Emerson. Smith & Co . •  Limited. Beaver Falls. I'a. lion. A l l  ear guard has been patented by Mr. A plow cleaner for sulky cultivators has William T . King, ot Grand :Rapids, Wis. The inven

beon patented by Mr . Charles E. R idley, of M.apleton,  tion covers a comb ination of plug to fit into the ear, a 
Iowa. A scraper is conn ected wit h the p low beam , the pad to rest on the face, braces , aud a spring hook, to 

strong jack, wit.hou t  screws, catches, or springs. 

arched axle . and the coupling sleeve of the cul tivator protect the ear from being inj nred hy l oud and sudden The OhaTyef01' InseTtion nndel' this liead is One ])ollar 
by bars so arranged tbftt Ihe partial revolu tion of the sounds, such as the firing of arti llery and �he noise of I a lineffl1' each insertion ; about eight words to a line. 
sleeve wiII move the scraper downward and .. he p l ow mil l s , as we l l as t o protect the ear from wmd or cold, A dv.,·ti8ements m1!St be l'eceived at pnblication office 
beam and plow plate npward, wi th other novel featnres. from in sects, etc. I asem ty as TI"t1'sday morntng to appear in next issue. 

A combined cotton culti vator and chopper A car beater has been patented by Mr. ' --_______________ _ 
All Scientific Books cheap. School Electricity, N. Y. 

Owners of inventions desiring to seU them in Europe
see advertisement headed Patents Negotiated Abroad. 

Hoi sting Engin es . Frict.ion Clutctl Pu lleys , Cut·ofi' 
Couplings. D. Wrisble & Co . • Philadel phia. Pa. 

Blake's Belt Stnds, the strongest and best fastening 
tor wide and narrow belts. Greene, Tweed & Co. 

Barrel, Keg, Hogshead, Stave Mach·y. Sec adv. p. 109. 

Machine for grooving chilled rolls for liour mil ls.  
Pratt & Whitney Co.,  Hartford, Conn. 

For best low price Planer and MatCher. and latest 
iinproved Sash . Door. and B1tn1 M ach inery, Send for 
catalog'ue to Rowley & lI erman ce. Williamsport, Pa. 

The Porter-A l l en High Speed S team Engine. South
wark Foundry& Mach. Co., 430 Washingtou Ave . , Pbll.Pa . 

has been patellten by Mr. James W. Roberts, of Moody, 
Mo. A frame is monn ter! 011 wheels , w i th all a xle, and 
carrying standards and beams cOllnected with the frame 
by hooks and stapl es, and by levers for scraping and 
plowinll the plan ts, with other novel featnres of COil· 
struc lion, to facili tate the cult ivat i on of co tton, and 
promote convenience i n  controll ing the machine. 

Hichard H. Brow n , of Omaha, Neb. In comh inat ion 
w i th a stove extending above and below the CII. lioor, 
there is a tank below the lioor and a coil wi thin the 
stove connected with the tan k, with other arrange
ments for making a low pres,nre steam heater, de
signed to prove more efficient and safer than heaters 
now in use. 

The Cyclone Steam Fine Cleaner on 30 days' trial to 
reliabl e  parties. Crescent Mfg. Co., Cleveland. O. 

Iron and st.eel wire of all kin ds. Extr" quali ties 
straightened and cut to lengtbs a specialty. Trenton 

For Sale at a Bargain.-Steam Saw Mill, 4 acres fine Iron Co., Trenton. N . . J ., and t7  Burling Slip, New York. 

11.. novel qni l ting machine has recen tly 
been patented by Mr. Evand Wood, of Lyons Station , 
Texas. Combined with a needle frame adapted to car

ry a series of needles are a feen plate, eccentric shaft, 
rock shaft., and vari ous i:'!pecial features of conBtrnction, 

it  being des igned to operate the mach i n e at  the rear 

of a cotton condemer of a cotton gin, so that the thick 
bat of COttOIl as i t  i ssues from the condenser may be 
red betweeu the upper and l o w er webs of cloth used 
for making the qnilt_ 

.. . ... 

MISCELLANEOUS INVENTIONS. 

I Improved neck wear is tbe subject of a pa
tent issued to Mr. Howard Selvage, of Brooldyn, N. Y. 
'I'he invention consists of a neck wear shield with a 
diagonal or obl ique edge, a pin projecti ng from the 
edge adapted to hold the free end of the neck band . 

A moistening case for ciga rs b as been pa
teuted by Mr. Charles N. Swift, of New York city. The 
invention covers a tobacco case, with a removable per
forated bottom,  and a removable moistening tray, s l i d
ing beneat.h said bottom, so the cigars can be kept 
moist by the moi sture in the tray. 

A grain cutting machine bas been patented 
by Mr. John B. Frost, of Cuyahoga Fa lls, O. Com
bined w i th a revolving hollow feeding drum, with 
apertures through t he rim, is a revers�ly revolving 
cu tter drnm, with cutters and ganges, and various novel 

features of construction and arrangement. 

An earth scraper bas been pat ented by Mr. 
David Harper, of Jonesborough, Ark. The scraper 
bowl has a point at one side of its forward end, and 
the forward edge of il.s b ottom slanting rear warn from 
this point to the opposite sid e of the scraper bowl, the 
lower side corners of the scraper being grooved. 

A pillow sbam bolder h as been patented by 
Mr. Jonathan A. Pierce. ' of Austin , Minn. Th i s  in 
vention provid p.s a s imple and inexpensive d evice for 
holding pillow shams in place over the pi llows of a hed, 
and for holding the shams in raised positIOn while the 
bed i s  in nse,  or when being made up for the day. 

A cuff retainer has been patented by Agnes 
L. Franklin , o f  Frankfort, Ky. This in vention con
sists of a pointed s l ud attached to the sleeve button, 
and capab l e  of engaging the edge of the sleeve u nder 
which the cnff is worn , the objec t being to provide a 
simple aDd convenient device for · retaining cuffs in 
place upon the wri st. 

A middlings purifier lIas been patented by 
Mr. David L. Ellis,  of BrookVille, Pa. This invention 

A carpet stretcber bas been pate nted by 
Mr. William Hil l ,  Jr. ,  of Li mestone, N. Y. The 
stretcher has a toothed head pivoted to a lever, in com
bination with a pi voted bar, haviug a pivoted dog, and 

other novel features, so the operator may fasten the 
stre l.cher with the earpet held in po"ition and tack 
down the carpet leisurely before proceeding to st.retch 

a second piece. 

A carpet stretcber has been patented by 
Mr. C harles A. Cooper, of Chi cago, I I I .  The invention 
consists in a metal plate or drag with teeth at one end, 
the other end being connected by a loop with a slotted 
lever. a curved projecting from the plate on the oppo
s i te side from the teeth ; the teeth enter the carpe t from 
the under side, and therefore cannot injure the face of 
the carpet. 

A process of moulding plastic substances 
has been paten ted by Mr. Chester A. Weller, of New 
York city. This invention provides a specially con
trived press for moulding clay , artillcial s t one,  etc., 
baving a cyl inder with an openin g in i ts  bott.om , a 

sp indle carrying screw blades jourualed therein, a s l id
ing platform unner the cylinder, a mould plate hinged 

clay land ; good business chance. Location, N. J. coast. 
Address Geo. H. Uu Bulsson. Flushing, N. Y. 

If smokers w ere more choice, and took care to leave ' 
behind them only the exquisite perfumes of such tohac
co as Blackwell's Durham Long Cut, there would be no 
objection to smoking. Even non-smoking men would 
take to regaling themselves by proxy, aud ladies would 
grow tolerant and appreciative. 

Ford's Blue Process Copying Paper. Samples, 10 c. 
Formnlas furnished when desired. E. Ford, Ottawa, Ill. 

Machine Shop Ontfit for sale. 7" Pond Pl aner ; 3 
Lathes, IS" x 20" , l2' x 2�", and 6' x 16" ; 30" Blaisdel l  
Drlll Press. 2 Lathe Ch uck6, Bolt Cutter, Boring Ma
chine, Forge, 2 Wood Lathes, set Pipe Tools, Taps, 
Reamers. �I andrels. set of Lathe. Planer, and Blaek
smitb's Tools, Shaftiljg, Pulleys, Hangers. Steel, Iron, 
etc., comprising the shop. All F. O. B., New England, 
$1,600 ; rare bargain. S. C. Forsaith Machine Company, 
Manchester, N. H. 

lU in. Steam Whistles, by mail. 55 cents . A. 11. 
Brooks, 21>'1 N. Sd St .• Philadelphia. 

S turtevan t Blowers, Lidgerwood Hoisting Engines, 
New York Safety Steam Power Co.'s Engines, Water's 
Governors. Duplex Pumps, are for sale hy Henry 1. 
Snell, 135 N. Sd St., Phlla., Pa. 

to the platform, with other novel featnres. Pore Turkey Emery, ann Polishers' S u ppl i es at re-
A sleigh knee bas heen patented by Mr. dued rates. Greene, '1'weed & Co., New York. 

For S team ond Power Pumping Mach i nery of S ingl e 
and Duplex Pattern, embracing hoUer feed, tire ancl low 
pressure pumps" independent condensing outfits, vac
UUffi, hydrauUc. artesian, and deep well pumps, air com
pressors. acldress Geo. F. Blake Mfg. Co . . 44 Washing
ton St .• Boston; 97 Liberty St., N Y. Send for Catalogue. 

Lauren t Jacqnes, of Lake Linden, M.ich. Combined 
w i th a sleigh knee or leg are hook rods held in grooves 
in the side of the leg end, passed through tbe eros. 
piece and having nnt s  screwed 011 the upper ends; !'ods 
projecting npward from the runner pass through lon
gitudinal grooves in the front and rear sides of the leg 
and Ihrough the cross piece. Quinn's device for stopping leaks in boiler tu bes . 

An eartb scraper has been patented by Mr. Address S. M. Co., South Newmarket. N. H. 
William H. C. Good e of Sidney O. By this inven- Hercules W ater Wheel--mo.t power for Its size and , 

. '  . highest average percentage from full to half Gate 
tlon about one- half the material of the ordlllary back 

I 
of any wheel. Every ,ize tested and t.ble, guaranteed. Send for 

plate is !:5aved bv �nrving up the rea� end of the bottom catalogue, Holyoke Machine Co. , Holyoke and Worcester, Mass. �ong the curved I ear edges of the SId es, and
. 

the back Mills,  Engines, and Boilers for all pnrposes and of IS thus made curved from hottom to top WIthout the every description. Send for circulars. Newell Univer
necessity of forming the sideR in separate pieces from sal M!l1 Co., 10 Barclay Street, N . . Y. 
the bottom. 50, 60. an d 75 H. P. Corliss Engines ; second-h�n d ; 

A combined rule and square has been pa- in good order. Henry 1. Snell. ]35 N. Sd St., Phlla . .  Pa. 
tented by Mr. George D. Umland, of Osceola Mills, 
Wis. The invention consists in attach ing to or form· 
ing on the end of the jointed rule a metal lic abntment 
block, which, when the outer section is folded inward, 
laps over the knuckle joint at the middle of the rule, 
and forms a stop, against which the other section of 
the abuts when it is exactly at right angles. 

A transmitter for telepbone t ime systems 
has been patented b y  Mr. Charles W. Hueh le, of Detroit, 
Mich. 'l'he invention consists in combining with a 

Wanted.-patented articles or machinery to man nfac
ture and Introduce. Lexington Mfg. Co., Lexington, Ky. 

Brush E lectric Arc Lights and Storage Batteri es . 

Twent y tbousand Arc Lights already sold. Our iargest 
machine gives 65 Arc Lights with 45 horoe power. Our 
Storage Battery is the only practical one in the market. 
Brush Electric Co., Cleveland, O. 

For Freight and Passenger Elevat.ors send to L. S. 
Graves & Son. Rochester. N.Y., or 46 Cortlandt St., N. Y. 

Gear Cutting. Grant, 66 Beverly St • •  Bostou. 

Spli t  Pu lleys at low prices, and of same strength and 
appenraDce as Whole Pulleys. Yocom & Son 's Shaftinp: 
Works. Drlnlter !:It. , I 'hiladelphia. " a . 

HINTS TO COHRESPONDENTS. 

Nallle and Address must accompany all letters, 
or no at tention wi l l  be paid thereto. This is for OUI 
information , and not for 1'llbJ i cation. 

HeCerences to former arl icles or auswers 8hould 
give dale of paper and page or number of question . 

Inquiries not answered III rea 80nabl e  time shou l d  
be repeated ; corrcsponden tl3 wi I]  bear In min d that 

. som e answers require not a l i tt le research , and. 
thongh we endeavor to reply to all, either by lener 
or mail. eaeh must take hH� turn. 

Special IIlConnatioll requests on matters of 
person al rather than gcnera[ mterest . and req neste 
for ProDlpt A ll s,vers by Letter, .hou ld bti 
accompan i ed wi th  remittance of $1 1.<) $5, accordin� 
to the sll ilject, as we cannot be expected to perform 
Buch service wi thout remunerati on .  

Scientific Alnericall Supp] eln ellts referred 
to may be had at the office. Price 10 cents each . 

Minera]s sent for examination should be distinctl� 
marl<ed or labeled, 

(1) G. W. C. asks bow to m ake a. copy ing 
p a d  for copying letters. A. A recent formula for this 
pnrpose is the fol l owi ng : 

Good ordinary glue . . . . . _ . . . . . . . . . . .  100 parts. 
Glycerine . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  50 
Bari u m  sulphate (finely powdered) . . . . 25 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 75 .. 

(2) D. W.-Tbe use of dil uted salt water is 
regarded as a most excel1ent tonie for the eyes ; as to 
whether ite use will permi t the laying aside of gl asses 
is a <)onsi deration which depends upon so many cir
cumstances that we cannot answer it .  Certainly, how
ever, it can be said that, if the glasses a.re worn for weak 
eyes, quite likely they may be given up. 

(3) E. A. K. asks if there is any kind of 
sheet iron or steel which will stand the heat of molten 

cast iron better than wrought iron. A. There is none. 

(4) F. Q. asks tbe temperature of an egg to 
hatch. A. 'rhe temperature in incubators is steadily 
maintained at 102° to 1040 Fah. 

(5) E. J. K.-To Roften pain t  brusbes that 
have become hard , soak them twenty-four hours in 
raw l inseed oil, and rinse them out in hot turpentine, 
repeating the process till clean ; or wash them in hot 
soda and water and soft soap. 
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(6) P. O. D. asks i f  tlJel'e is an instrument 

or liquid that, b y  placing o n  t il e  gronnd, w ill  indicate 
where are mineral .eubstances, such as iron , silver, or 
any min eral. A. There is  no satisfactory method of 
determining mineral deposits except by having an ex
amination by f'U expert m ining engineer. The com
pass will ind icale tbe presence of i ron, bu t nnless nsed 
by a competent individual would be nmati sfadory. 

(7� M. E. E. wri tes , I am anxious to learn 
how to preserve natnral fiowers. Could you give me 
the process in  this way ? A. D i p  the fiowers in melted 
paraffine, wilhdrawing them quickly. The l iqu id 
should be only just hot enougb to maintain it" fluidity, 
and t i le  flowers should be di pped one at a time, held 
by the stalks and moved about for an instant to get 
rid of the bubbles. Fresh cut flowers, free from moist
ure, make excellent specimens in thi� way. 

(8) J. T. V. asks : What. is Creme d'Argent? 
Please give formula. Would i t s  application to stamp 
mill copper plates be advantageous before the flrst ap
plication of qnicksilver, and prevent the rising of.the 
oxide of copper throug-h the qnicksilver? A. Creme 
d'Argent is  silver cyanide. Its application is to pro
duce a ail ver " oating in Hamerton's positive process 
of eng-raving or elching. We think it wonld be too 
expensive for your purpose. 

(9) J. P. W. asks in what book he can get 
information concerning the method o f  analyzing phos
phates and other commercial fertilizers. A. This in
formation can readily be obtained from any text·book 
on analytical chemistry, liuch as Fresenins' Han d -Book 
of Quantitative Analysis or Cairns' Manual of Quan
titative Analysis. 

(10) B. B. S. writes : Will you please let 
me know if there is some cheaper copying process tban 
the eleclric pen that will do good work ? I wish some· 
thing for examln ation papers in school, so I can 
take impressions from same. A. Use the hektograph, 
described in our SUPPLEMENT, No .  443. 

(1 1)  C. N. L. asks if there is any sulphur
ons odor at or near the locality where lightning strikes. 
A. There is an odor of ozoue. There might be a sul
phurous odor if the lightning shonld strike anything 
containing sulphur. 

(12) J. B. asks if paper pulp can be run 
into moulds, and if it can be hardened, and to what 
extent, if 80. A. It can be pressed into moulds, and if 
mixed with size will become hard when dry. Clay is 
sometimes added to the pulp. 

(13) J. W.-We tlll nk the process you re
fer to is not nickel platin((, bnt tinning. The knives 
are first thoroughly cleaned, then brushed with eolder
ing fluid, then dipped in a bath of melted tin. The tin 
is  covered with wax or tallow to prevent oxi dation. 
We know of no practicable process of nickel plating 
without a battery. 

( 1 4) W. L .-Londou cement ,  for mending 
broken glassware, cbina, ivory, etc. . i s  prepared by 
boiling Gloucester cheese three times in water, each 
time allowing the water to evaporate, and taking the 
paste thus left and thorougbly incorporating it with 
dry quicklimB. It will mend glass, wood, china, etc., 
very effectually. 

(15) T. L. G .  says : I have heard stated that 
four persons could lift a heavy man from the floor 
without the least effort, by taking together a long, deep 
breath and putting their forefingers under the one to 
be l iftcd at the same time. If trne, how can it  be ex
plained? A. If each of the four per.ons is  able to lift 
one-fonrth of the weight with his forefinger, there is 
no reason why four persons together could not lift the 
entire weig-ht. There IS nothing mysterions abont it. 

(16) C. C. -Coning the wheels is inten ded 
t o prevent most or all of the sliding of wheels on aver_ 
age cnrves. If the cnrve and wheels are adapted to 
each other, there will be no slip. 

(17) W. J. L. asks : What IS a non-con
ductor to magnetism ? I have tried a nnmber of metals, 
but have not been su ccessful ; but I find loadstone will 
not attract brass, bnt it will attract through it. A. 
An insulator of magnetism has long been sought, but 
never found. 

(18) E M.-Siemens said that electrical en
gineering is simply an adjunct of mechani cal or civil 
engineering. As a proff'ssion, apart from these, it 
would hard ly be desirable. Yon can take a course at 
one or the other of our technical schools, or you can 
gain the practIcal part by engaging yourself in some 
branch of manufacture, or both. 

(19) 1. W. H.-Probably the readiest way 
to blacken the inner surface of your telescope is to 
mix  lampblack with very thin shellac varlllsh and 
apply with a smal l  sponge on a stick. U,e a liberal 
quantity of lampblack and very Ii lt le shellac. 'J'ry 
your varnish on a piece of metal before applying it to 
your tube. 

(20) W. M. C. asks : Wil l a sbip sink to  
the bottom o f  the sea, the depth being 5 miles, and the 
reason ?  A. If it would sink at a l i ,  it would go to the 
bottom. The reasou IS that water is practically incom
pressi ble, and a given bnlk of water at the bottom of 
the ocean w eighs scarcel y  more than the same bulk at 
the surface ; and any body having greater weight than 
the water can as casily displace its bulk of water at the 
bottom of the ocean as at the top. 

(21 ) T. D. M.-We think your method of  
destroying weeds, etc.,  b y  meanA or a heated roller 
would be i mpracticable, as earth is a very poor con 
duclor of h"at, and you would require not only a very 
hot railer but a very slow movement. 

(22) W. R. C.-We cannot suggest a re
medy for your difficulty without knowing more about 
the CODHtrnction . Are the ffi,tgnets strong ? Have you 
nsed fine wire on your hobbin s ?  Are your pole exten
sions very near the di aphragm s ?  18 YOllr fence wire 
perfe-ct throughout, or is there a break or a bad joint 
somewhere? 

(23) R. J. O'R. a�ks the present condition 
of the HudEon River Tunnel. A. On the New York 

side one tunnel has been built abont 200 feet, through 
the bulkhead of the pier. On the New Jersey side 
one tunnel has been built 1,600 feet and another 600 
feet. There is no work now beiug done, con struction 
having been stopped for about a year from want of 
funds. 

(24) J. D. G. asks a simple rule to de
termine the amount of condensation per sqnare foot of 
surface on steam pipes of different thicknes. and tem· 
perature. A. We do not know of any simple rule such 
as asked for, bnt the followmg is the result of experi· 
ment. Steam pipes used for heating a room and main
taining a temperature of 600, with good circulation, will 
condense 0'357 pound of 8team per square foot of snr
face, each hour ; a coil under similar conditions will 
condense 0 29 pound of steam. 

(25) P. W. W. asks : Would not a lathe 
in which the slide rest is made to travel by means of a 
rack und pini on, cut a perfect screw? A. Certainly, 
only have a rack and pinion without backlash, and 
easily reversible. The method is not impracticable, 
nar b it new. 

from a componnd engine, except you make the subject ' preparation consists in roasting the horn over a fire 
a severe stndy or obtain in,truction from some one made of the stalks of fUlze;  when rendered soft it is  
familiar with taking, reading, and calculating snch slit  on one side, and kept expanded flat between a pair 
cards. of ltong"; it is then placed between iron plates, which 

(3'7) J. W. R .• asks : Does the crosshead of are greased. The horns are snffered to remain ulltil they 
are cooled; they are then soaked in water enongh to 
be pared down to the required thInness, with a large 
knife worked horizontally on a block. Their trans · 
parency is thus acqutred; and after being Immersed in 
lye, they are polished with whiting and the coal of 
burnt willow. 

a locomotive engine move backward when the engin3 
is moving ahead, and vice ve1'8a ' A. The crosshead 
never moves backward upon the rail except when the 
wheels slip. 

(38) H. W. B.-You may make a fus
ible alloy of tin 12 parts, lead 25, bismuth 50, cadmlnna 
13, parts by weight, that melts at from 1500 to 1600•  
A fusible alloy may be made of tin 1 part, lead 1 part, 
bismuth 2 parts, that melts at 2000• This may be tem
pered by adding mercury so as to bring the fusing 
point down to 150° or less. The alloys are condnctors. 

MINERAI.S, E'l'c.-Specimens have been reo 
ceived from tbe following correspondents, and 
examined, witb the results stated : 

H. J. L.-The specimen is a hornblendic took con· 
taining pyrites or iron sulphide, a mineral whioh fre

(39) J. L. H. asks bow dry scale can be qnently, if not always, carries gold with it. The amonnt 
best separated from steam boilers. A. For removing I of the latter, if any, can only be determined by assay. 
scale Caustic soda dissolved ill the feed water, abont . -L. D. B.-The specimen appe,ars to be feldspar; it is so 

an eighth of a pound per horse power, and fed to the ' small that it cannot be easily determined wi thout 
boiler one day each week , allowing it to remain all analysis. 
day and tben blow off often during the next day, will ...... ...,.,....,.,....,.,....,.,....,.,....,.,....,.,....,.,.�!!!!!!!!!!!!!!�!!!!!!!!!!!!!!!!!!!!!!!!!!!!=='!"""!! 

(26) W. R. P. writes : Will you please give soon remove tbe scale. After two or three applications 
me the best formula for making ink for copying pad? the boiler should be thoroug-hly cleaned Qut, and ex I N D E X  O F  I N V E N T I O N S  
A. Try the following : Dissolve one purt methyl violet amine angles or corners where deposits might accnnau- For which Letters Patent of' the (Jnlted in seven parts dislilled water on the water bath, and late and clean sllch deposits out. 
add, when cool , two parts of glycerine. (40) J. H. S. says : I want to get a tank to Slates were Granted 

(27) J. W. writes : I wish to learn how to pickel beef in, either of zinc or galvanized Iron, and 
make the bluing nsed by washwomen and sold by all wonld like to know which of tbem is preferable? 

August 5, 1 884, 
the grocers. A. The liqui d  bluings are as follow, : 1 . Wonld snch a tank be injurious to the meat ? A. L; inc AND EACH 

BE AR I NG 
THAT DATE. 

Dissolve indigo snlphate in water, and filter. 2. Dissolve and galvauized iron are not as good for corning or 
g-ood cati on blue such a$ aniline blue 6 B in cold water. pickling beef in as oak barrels or casks. Whichever [See note at end of list about copies of these patents.l 
3. Dissolve Prussian ulue with one-eighth part of oxalic is nsed, freqnent cleaning is necessary. People are fre-
acid in water. 4. Dissolve Tiemann's solnble blue in quentiy made sick from eating corned beef, who are Abrasive and polishing disk, fiexible, J. W .  Smith 302,002 
water with 2  per cent of oxalic acid. totally ignorant of the cause. Stale meat, saltpeter, Ad:vertisinl< device for exercising machines, strik-

(28) ,r. J. Mc V. asks : What are considered to and want of cleanlinesd in the pickle vat are at the bot- Ing or registering, Iske & Smith . . . . . . . . . . . . . . .  8Oa,D16 
tom of this tronble ; we recommend an oak tank. Aging llquors, apparatus for. E. H. Ashcroft . . .  . . 3(11.882 

be the best materials and proportion of ingredients, Air compressor. D. A. Brislin . . . . . . . . . . . . . . . . . . . . " .  002,!I78 
color, etc., for paint, for oulsi ele non work, like bridges (41) E. D. C. ask s : 1. Can I drain a pond Air for dryin" purposes, apparatus for treatln"., 
of iron, railway and highway? A. There is nothing by means of a siphon made of 3 inch gas pipe 1,500 feet R. S. Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.163 
that st1nds wear and weather so well as red oxide of long with an S foot fall ? A . You cau drain tbe pond, Air for drying purposes, t.reating, R. S Jennings .  S08,162 
iron and boiled linseed oil. This may be tempered provided the inflow is not as great as the outftow, by Air, process of and apparatns tor treating. R 8-
with chrome yellow, white lead, and lampblack for your siphon, wllich will deliver at best only about 40 Jennings . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  " 308,165 

shades. On the great East Rtver Bridge white lead is gallons per minute. With a siphon the decreaSing Air to be used in drying, apparatus for treatingt 
nsed. The elevated railways in New York are painted level in the pond woul,j  gradually lessen the fiow. 2. Ala���' ;:���!s ��t;�';i;�;;':" . . . . . . . . . . . . . . . . . . .  303,161. 
with Prince's metallic paint and chrome yellow. If it Is there any rule by which a J,erson can determine the Alloy of copper and aluminium and making the 
is not desirable to have the paint dry quickly, a litt.le distance that a pond can be drained under a given fall same, phosphorized, T. Shaw . . . . . . . . . . . . . . . . . . . . 308.286 
raw linseed oil mixed with the boiled makes an easier with a siphon? A. Rnle for fiow : Divide the constant Annealing pot. P. Wilkes. . . .  . . . . . . . .  . . . . . . . . . . . . . . 308,092 
spreading paint alld adds to its durability. for the diameter of pipe under one foot head by the A sh pan. J. Hofer et at . . . . . . . . . . . . .  . . . . . . . . . . .. .  308,010 

k square root of rate of inclination; the quotient will give Asphaltum blocks. process of and apparatus for (29) J. H. asks how to rna e a cheap steam the volume in cubic feet per minute. '.rhe constant for the manufacture of compressed, W. S. WiI-whistle, one that is loud, but not shril l .  I intend to 3 inch pipe=73'5;  the con8tant for 4 inch pipe = 151. kinson . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 303.093 
nse a globe valve, if possible, so it will start to whistle The rate of inclination is the length divided by t he Augers. mecbanism for manufactming, J. Swan .. 303,289 
gradually and die out gradnal ly. A. A tinsmith could height. Aut;::':l

t
e
i� . .  

s.prin
.�I�� . .  �� ���. �xtin.���s�e�:.':�: .�: 802,991 make you a steam whistle npon the same plan as an 

ordinary mouth whistle or an organ pipe, only on a (42) J. A. B. asks : Has the sulpllU l' in the Axle and shaft lubricator, automatic, A. H. Pen-
large scale. We do not think that you can make one gas any inflnence on the bath in au open hearth fur- nebacker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 800,040 

cheaper than the regular article.of the Same caliber. nace ? Have tbere been any experiments made to inves- A xle bOX, car, B. D. Gallaher . . . . . . . . . . . . . . . . . . . . . . . .  302,903 

(30) J. M. F. asks tbe latest receipt for the tigate the matter, and if so, by whom, and where !�::'l�';;��";:;,���;.
e

��i�:·j�: : : : : : : : : : . : : : : : : : : · : : : : :  ::: 
manufacture of carbon paper for nse on the type are th e  resnlts pnblished? A. Th e aim of iron makers Bag fastener. F. H. Ludington . . . . . . . . . . . . . . . . . . . . . .  OO�,920 
writer. A. We know of no more satisfactory method is to keep lhe furnace as free frorn sulphur as possi- Baling bran. O. Anketell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,104 
than that of rubbing the surface of thin post or tissue ble, although probably a small percentage may not Band cutter and feeder, M. Thornburg et al . . . . . . .  303,On 

affect the iron. T h i s  can be .scertained by a trial, the Barrel. tub, pail, etc .. J. W. We.ton . . . . . . . . . . . . . . . .  800,2<12 paper with b lack lead and a little oil, and carefully re- visible effect of wh ich is to make the iron hot short, or Battery for generating electricity, G. G. 
moving the excess of coloring substance by rubbing brittle at a red heat. The l atest and best practice in Skrivanow . . . . . . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . .  800.237 
with a clean rag. iron making is described in various technical journals. Bed. fOld�ng, I. Nutt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302,!l31 

31 F C C k I d h d ' ls d I . , Bed, foldmg sofa, R. H. Garland. . . . . . . . . . . . . . . . . . .  OO�,!lO4 ( ) . . . as s :  n regar to t e power For interestlllg etal you may a we I to examme ar- I Bedstead, folding. IV . T. Salter . . .. . . . . . . . . . . . . . . . .  303.056 
of a small boat engine and boi ler of the following di- tieles pnblished in SCIENTIFIC AMERICAN SUPPLEMENT , Beer, sirup, etc., manufactUring,  W. E. Ferae . . . . 300.142 
menHions: Boiler 11 mches diameter, 24 inches high, -No. 24, Little's process; No. 55, Rees' process; No. 70 : Bell rin"er. steam. E. Law.on . . . . . . . . . . . . . . . . . . . . . . 302.917 
sixteen 1 inch flues, fire box 10 inches diameter, 14 and 71, paper by Dr. Siemens; No. 157, direct process; Bench hook, J. McVane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303,001 
inches high, engine cylinder 2x4 inches, 3 inch stroke, No. 362, Sulphur in Iron and Steel; No. 282, Hay pro- Bicyc l e  handle bar, C. M. Brown . . . . . .  . . . . . . . . . . . . . 302.979 

40 or 50 pounds steam, half an inch feed. A. Yonr cess ; No. 364, Bromfield process; No. 380, Bull's pro- Bicycle ice tire, W. A. Lorenz . . . . . . . . . . . . . . . . . . . . . .  303,228 

boiler, with good strong draught, would give you from cess. Bidet, J. J. McComb . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  800.027 

11/. to 1� h Th o furnish B1ast furnace accessory, J. F. Bennett. , . . . . .  . . .  308,205 7'4 - oroe power. e engme can no (43) J. H. L. asks about the process for tbe Blast furnace plant for using gas. J. F. Bennett . .  303.201 more than the boiler is sufficient to supply. mannfacture of picture mouldings, gilt and other Blast furnace stove. J. F. Bennett . . . . . . . . . . . . . . . . 300,208 
(32) B. E. G. -The vessel from which the plaster covered mOUl dings. And what book or in what Blast furnaces, apparatus for charging beated air 

air is exhausted is ligh' er in consideration of the. air way"a person can procure practical instruction for the to, J. F. Bennett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303.
204 

extracted, therefore i t  will 1I0at easier than one con- carrying on of snch work . A . We have no knowl edge Blast furnaces, method of and apparatus for 
taining air. The floating of a vacuum inclosed by a of any work upon the mannfacture of the ornamenlal feeding stock to, J. F. Bennett . . . . . . . . . . . .. . . . .  308,206 

Bleaching vegetable tissues, J. A. Southmayd . . . .  303.065 metal lic case depends entirely upon the weight of the or composition work upon pictnre frames. They are Bluing, lanndry, C. Franke . . . . . . . . . . . . . . . . . . . . . . . . .  803.144 
envelope. made by pressing a composition of oil and whiting in Boller. See Sectional boiler. 

(33) '1'. E . G. asks wbat he should use to carved hardwood moulds or monlds cast in type metal. Boiler furnace, steam, B .  Topmlller . . . . . . . . . . . . . . . .  800,196 

paint a boiler with. Something that will not bnrn off. (44) T. M. C. asks who or what is the best Boi ler or other furnace, .team, E. H. Rees . . . . . . . .  302.940 
Bolt and rivet Clipper, J. W. Stokes . . . . . . . . . . .  300,067 A. A coal tar varnish is very good, or the Norwood anthority on the capacity of pipes for delivering water. Boot or shoe crimping machine, S. W. Jamison . . . 803.018 • •  smoke pipe paint;" the coal tar varnish can be <. b- Also, wh at quanti ty WIll an S inch pipe deliver, under Boot or shoe heel trimming tool, J. C. Wetmore . . 303,006 

tained from gas worl,s. 150 feet head, the pipe being half a mile long, and with- Boot or shoe stilleners, machine for moulding, N. 

(34) W. S .-The reversal of the valves out mnch cnrvature ? Al so, what will a 12 inch pipe de- J.  Simonds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  302.9<18 

m o ke. the cylinders act as pnmps drl'ven by the mo- liver under same condition s ?  A. Neville's Hy drau- Boot, rubber, F. Flynn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302,220 
m h' h h ' Y S Boots or shoes, manufacture of, IV. Norton . . . . . . .  302,930 

men tnm of tbe engine and train, cnshioning the steam Iic Tables and Formnlre is Ig aut oflty. our 
Box. See Axle box. Feed box. Fire alarm bOX, 

before the pislons and driving it back into the steam Inch pipe will deliver 48 cubic feet per minute; 12 inch Bracket. See Roof bracket. 
chest all d  to the honer, d rawing steam and smoke pipe will deliver 133 cubic feet per minute. Brake. See Car brake. Wagon brake. 
from the exhaust pipe to follow after the piston. (45) W. S. V.- If it is a real fireproof paint Bran dusters, knocker for. M. J. Schech . . . . . . . . . . .  302,946 

b h' h k h t · 1 rt t" th fi Breakwater, portable, A. Dean . . . . . . . . . . . . . . . . .. . . . .  303,128 
(35) S. P. B. says : I use a two fined boiler a ant w lC you as , t  e rna erta cons I n Illg e ra-

Brick machine, F. C. Burrell . . . . . . . . . . . . . . . . . . . . . . . . 302,881 
24 feet long, and use coal for fuel. I thought of making proof qualities is probably composed of mineral or in_ Bricks, artificial stone, etc. ,  compound for mak_ 
an experiment with coal oil to increase the heat in the combustible substances such as asbestos, clay, or pul- ink, H. A. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,213 
flues by combustion of coal oil in atoms. I would con- verized slate or other cheap mineral colors, the resin Brush making machine, E. L. Fenerty . . . . . . . . . . . . .  002,900 
dnct the coal o il  to the fiues throngh a quarter or half and coal tar being only nsed in sufficient quantity to Buckle, W. E. T. �l ertill . . . . . . . . . . . . . . . . . . . . . . .. . . . .  808,175 
inch pipe. Wonld there be any danger in exposing the cement the real fireproof material. Buckle, F. W. Riesenberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 803,187 

p ipe , say a quarter or naif an inch diameter, to a red (46) S. & D. write ; We propose erecting Buckle, trace, W. II.  Boles . . . . . . . . . . . . . . . . . . . . . . . . . . . 303,112 
Button, H. Cooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  800,124 heat ? A. Not if of wrougb t iron. But a better way tank for windmill pump; tank is to hold 50 barrels, and Button, C. Radcliffe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O'J,047 

would be to send the oil into the furnace on a .. spray" is to b" elevated 30 or 40 feet. Will you be kind Button, F. A. Smith, Jr. . . . . .  . . . . . . . . . . . . . . . . . . . . . 308,062 
by a jet of steam, an operation simtiar to that of an in- enough te tell us what pre�sure the tank WIll supply Button and button fastening, F. A. Smith, Jr . . . . .  303,063 
jector. for water motor, size of oonnecting pipe 1 inch or IX Button fastener, G. W. Prentice . . . . . . . . . . . . . . . . . . . .  30, ,0,15 

(36) C. L. B. says : I am a macbi nist ; have inch? A. For 30 feet elevation, 13 pounds pressure; Calend ar, paper weight. etc., combined. W. A. 
been ol' ler on several steamshl'pe, and wI'sh to become for 40 feet elevation, 17� pounds pressure. Haywood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303,007 

. ,  h Capstan and lifting power, combined, M. Porter . .  302.936 
an engineer. I am studying the indicator, and have (47) F. J. S. -For carpenters tonnage t e Capstan for working chain cables, S. Baxter . . . .  803,106 
learned to work np a card to a certain extent, but can- rnle is� Mnltiply together length, breadth , and depth, Car and platform for mines. sel f-dumpin", I .  
not understand t h e  true curve, o r  theoretical curve, as and divide the product by 95. You will lInd the va- Kirk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . .. . . 302.914 

it is termed . What I do not clearly nnderstand is get- rious rules for tonnage in Haswell's Engineer's Pocket Car brake, W. Brnmble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  803. 114 

ling the cubic capacity of the cylinders. A. The Book. Car brake, B. L. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302.937 

length to be added to the length of the card (408) B.R. N. asks for the mode of rendering Car coupling, C. M. Clancy . . . . . . . . . . . . . . . . . . . . . . . . .  302.8!12 
i s  such a fraction of the working st.roke of the pis- horn transparent amber color, like tortoise shel l .  A. Car coupling, P. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 303.054 Car coupling. W. Turnbull . . . . . . . . . . . . . . . . . . . . . . . . . . . 303.241 ton as shall be equal to the cnbic contents of clear- The imitation of tortoise shell with horn is as follows : Car <;9upling, Whitmore & Feely . . . . . . . . . . . . . . . . . . .  800,243 
ance passages and openings from th" valve to the Mix up an equal qnantity of quick l ime and red lead Car <ioor, A. W. Zimmerman . . . . . . . . . . . . . . . . . . . . . . .  303,100 
piston w i l en the latter IS on its center, or extreme end with soap lees ; lay it on the horn with a small b rush Car door lock, A. W. Zimmerman . . . . . . . . . . . . . . . . . . .  803,101 
of the stroke. If for instance the clearance was 1 inch in imitation of the mottle of the tortoise shell; when Car draught attachment, J. D. Miller . . . . . . . . . . . . . .  803,003 

and the stroke 40 inches, then the clearance alone it is dry, repeat it two or three times;  or grind 1 ounce Car platform, S. M. Beery . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,108 

wonld equal one-fortieth the contents of the cylinder, o f litharge and half an ounce of quick lime together Car, railway. L. Daft . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  302,987 
and if the cubic contents of the passages and openings, with a Bufficient quantity of liquid salts of tartar to Car spring, R. Vase . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 302,964 

from the valve to the cylinder was equal to 1 inch make it of the consistence of paint. Put it on the horn Car, stock. J. T. Dougine . . . . . . . . . . . . . . . . . . . . . . . . . . . . 302,&.17 

I h I Car wheel. \\'. D. Smith . . . . . . . . . . . . . . . . . . . . . . .. . . . .  303,064 length of the cylinder, then the clearance and pas- with a brush in imi tation of tortoise s e I, and in three Cars by endless cable traction. mechanical opera-sages would be equal to 2 iliches length of the cylinder. or four honrs it will have prodnced the desired tlon of street, F. G. Corning . . . . . . . . . . . . . . . . . . .  303,214 
or one-twentieth the capacity of the cylinder. It eJfect. It may �hen be wa shed off with clean water; Car board cli p. P. N. Evans . . . . . . . . . . . . . . . . . . . . . . . . . 303.218 
will be very difficult for you to nnderstand the cards if not deep enough, it may be repeated. The original Carpet stretcher, C. A. Cooper . . . . . . . . . . . . . . . . . . . . . . 800,123 
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1titufifit �mtritau. 
Carpet stretcher. W. Hill, Jr . . . . . . . . . . . . . . . . . . . . . . . .  003,008 Inhaler. R. Skene . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002,M9 
Carpet stretcher. T. A. Reader . . . . . . . . . . . . . . . . . . . . . 302.939 Inking pad and register. combined, R. M. Smith . . 302,956 
Carriage. side spring, A. P. M arshall . . . • . . . .  _ . . . .• . .  303.024 Iron. See Sad iron. 
Carrier. See Hay carrier. Ironing machine. L. M. Ryfenburgh et al . . . . . . . . . .  303,233 
Case. See �'ype case. Ironing table, P. F. Weber . . . . . . . . . . . . . . . . . . . . . . . . .  31)3,079 
Cash carrier system, L. O. Dlon . . . . . . . . . . . . . . . . . . . . .  802,987 Jack. See Lift.ing jack. 
Casting printer's leads. device for. McClure & Key seat and gear cutting machine, combined. M. 

Ptlrsch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.026 Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 002,178 
Chair. See Dentist's chair. Kiln for burning bricks. tiles, etc., G. D. Wilgus •. 803,198 
Churn. J. H. Hisey . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .  003.159 Knitting machine looping attaclIment, E. 
Churn motor. D. C. & H. P. Camp . . . . . . . . . . . . . . . .. . .  30'2,982 Murby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  002,928 
Cillar moistening case. C. N. Swift . . . . . . . . . . . . . . . . .  303.069 Knockdown table. Strifier & Vornbrock . . . . . . . . . . . . 003,283 
Clamp for hol ding hol low cylinders, C. H. Brady . .  002,884 Lamp. electric. E. Thomson . . . . . . . . . . . . . . . . . . . . . . . . .  002,900 
Clasp. See Garment clasp. Lamp, electric arc. J. F. Kelly . . . . . . . . . . . . . . . . . . . . . .  303,020 
Cleansing compound, J .  B. Ziebach . . . . . . . . . . . . . . . .  302.970 Lamp, electric arc, E. 'rhomsoll . . . . . . . . . . . . . . . . . . . .  002,962 
Clip. See Cardboard clip. Lamp. electric arc, J. J. Wood . . . . . . . . . . . . . . . . . . . . . .  003,245 
Clock. watchman's. C. Worch . . . . . . . . . . . . . . . . . . . . . .  003,1197 Lamp, focnsing electric arc. E. Thomson . . . . . . . . .  002,001 
Closet. �ee Earth closet. Lam. incandescent electric, C. M. BalJ. . . . . . . . . . . . 003.2OJ 

C lutch deVice, A. Tetrault . . . . . . . . . . . . . . . . . . . . . . . . .  003,071 Lasting machine, M. Brock . . . . . . . . . . . . . . . . . . . . . . . . .  302.885 
Clutching mechanism. J. N. Bodine . . . . . . . . . . . . . . . . 303,110 L"tch, gate, W. H. Jordan . . . . . . . . . . . . . . . . . . . . . . . .  003,225 
Coal hod, C. Hoff . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  003.01 1 Lifting jack, J. W. C larke . . . . . . . . . . . . . . . . . . . . . . . . . . . . 300.120 
Coal tub, J. R. Rooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,051 Lifting jack, G. Hunttlng. Jr . . . . . . . . . . . . . . . . . . . . . . . . 003,015 
Cofferdam for screw propeller ships. C. Goodall . . .  303.000 Links. machine for making, C. H. Williams . . . . .. . .  303,2« 
Collar. horse, P. J. Peters . . . . . . . . . . . . . . . . . . . . . . . . 002,934 Lock. See Car door lock. Nnt lock. Pad lock. 
Coliar protector, horse R. W. Jones . . . . . . . . . . . . . .  303.m Lock. F. IV . M ix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002.927 
Coop, folding, I. Q. Barstow . . . . . . . . . .  . . . . . .  . .  . . . . . 302.973 Lock, Parker & Slater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 398.183 
Copy holder, A. L. Pitney . . . . .  . . . . . . . . . . . . . . . . . . 300,184 Locomotive ash pan , C. M. Lake . . . . . . . . . . . . . . . . . . .  802,915 
Couplinll. See Car coupling. Pipe coupling. Locomotives, device for increasing the traction 
Coupling, W. P. 'I'owne . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,075 of, M. A. Dees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,130 
Coup lings. die for manufacturing, C. E. Mark . . . . .  003,173 Loom shuttle. E. IV . Marb � e  . . . . . . . . . . . . . . . . . . . . . . . . .  802.922 
Cuff retaIner, A. L. Franklin . . . . . . . . . . . . . . . . . . . . . . . .  002,992 Low wat,er alarm for boilers. S. P. Gilbert . . . . . . . . .  002,998 
Cnff supporter, Hastings & Nettleton . . . . . . . . . . . . . .  303.005 Lubricator. See Axle lnbricator. Axle and shaft 
Cultivator, L. A. l\lartin . . . . . . . . . . . . .  , . . . .  _ . . . . . . . 802,923 lubricator. 
Cultivator and chopper, combined cotton, J. W. Mail bug tag hold er, C. F. Green . . . . . . . . . . . . . . . . . . 003.906 

ROberts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,050 Mashes, separating the insoluble from the soJn-
Cutter. See Band cutter. ble matter in corn and malt. A. E. Feroe . . . . .  303,1<11 
Cntter head, C. A. Gilman . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.147 Meat cntting machine, C. Kieser . . . . . . . . . . . . . . . . . . . . 003.248 
Cutter head , M. Mnrphey . . . . . . . . . . . . . . . . . . . . . . . . . . . 303.179 Mechanical movement, A. Boecher . . . . . . . . . . . . . . . .  003,111 
Dental plates, manufacture of, C. C. Carroll .  . . . . .  002.890 Medical compound. A. W. Fuller . . . . . . . . . . . . . . . . .. . .  002,995 
Dentist's chair. M. ]J. Long . . . . . . . . . . . . . . . . . _ . 0  . • • 303,171 Metallic article und manufacturing the same, H. 
Desk and seat. adjustabl e. H. W. Groebl . . . . . . .  003,002 & J. Grom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,222 
Dlal for time pieces. shifting', W. J. Gage . . . . . . . . .  303.1<15 Metal s, p l ating', McCleane & Gray . . . . . . . . . . . . . . . .  003.025 
Dial. sun. H. G. Christ ian . . . . . . . . . . . . . . . . . . . . . . . . . .  003,118 Middlings purifier, D. L. Ellis . . . . . . . . . . . . . . . . . . . . . . .  303,136 
Die. See Screw cutting die. Mill. See Rolling mill. 
Dish and package, bntter, A. Edwards . . . . . . .  . . . .  003.134 Millinery ornament, M. Weze! . . . . . . . . . . . . . . . . . . . . . .  003,037 
DIRh pan . E. F. W. Ellis . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  30·),899 Mining machine, S. Stutz . . . . . . . . . . . . . . . . . 002.956 to 002.956 
Ditching machine. J. Robertson . . . . . . . . . . . . . . . . . . . .  SC3.189 � I ining rua ,hine. coal. J. F. Wheless . . . . . . . . . . . . . . .  002.969 
Draught equ.lizer. O. D. Carpenter . . . .  . . . . . . . .  302,983 Mining machine, coal and ore. S. Stutz . . . . . . . . . . . .  802,959 
Drawer pull, M iller & Jones . . . . . . . . . . . . . . . . . . . . . .  303.176 M ixing liquids. maclIine for, O. A. Weissenborn .. 003,080 
Drill. See Grain drill. Ratchet drill. I Monlding plastic substances, C. A. Weller . . . . . . . .  303.031 
Drill and countersink, combined, C. P. Russell .. . .  303,05� M otion, device for converting, G. P. l!'enner . . . . . .  003.140 
Dri l ling machine. H. Thompson . . . . . . . . . . . . . . . . .  003,073 1 M otor. See Chnrn motor. 
Dyna:nometer, C. F. Brackett . . . . . . . . . . . . . . . . . . . . . .  30),976 Mower, lawn. F. Trum p . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,240 
Earth closet, C.  D.  Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.0'�3 Neckwear. H. Sel vage . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.�35 
Egg beater. E. Kilborn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303 022 Nut lock. IV eaver I\; Singer . . . . . . . . . . . . . . . . . . . . . . . . .  303.078 
Electr1c circuits, safety device for, E. "Teston . .  , .  302,968 Ore separator and concentrator, IJ. Skinner . . . . . . .  302,951 
Electric machine r�gulator, dynamo, �J. Thomp- I Organs. fan board for reed, M. Clark . . . . . . . . . . . . . . .  .lO3,119 

SOll . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . .  302,963 Pad. See Inking pad. 
Electrical conductors, undergronnd condui t for, 1 Padlock. permutation, C. E. & E. G. Smith . . . . . . .  303.061 

J. E. Morris et al . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  003.035 1 I 'an. See A sh pan. Dish pan .  Locomotive ash 
Electrical conductors, underground pipe or con- pan. 

duit for. G. H. Benjamin . . . . . . . . . . . . . . . . . . . . . .  302.883 I , paper. clotb, or other fabric into two or morn ply, 
Elevator Indicator. T. S. Yonng . . . . . . . . . . . . . . . . . . .  003.2<17 machine for forminl', W. H. Rankin . . . . . . . . . . . .  002,983 
Embalming tab ' e, A. E. J,ockhart . . . . . . . . . . . . . . . . . .  002,919 Paper fioor. IV . E. Rockwood . . . . . . . . . . . . . . . . . . . . .. . .  002.948 
Engine. See Steam engillf�. Paper fioor block, \V. E. Rockwood . . . . ... . . . . . . . . . . .  802,942 
Engraving machine, J. Scbweizer . . . . . . . . . . . . . . . . .  303,057 Paper vesse l ,  Crume & Sefton . . . . . . . . . . . . . . . . . . . . .  300,216 
Exhibiting frame. suspension, W. 1 {. Miller . . . . , . 303.177 Papers, device for stringing and tiling', W. E. 
Fahl'ic and making the same, L. S. La Serve . . . . . . 003.168 �;Iam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,939 
�'abrlc and making the same, Levy & Sedmlhrad- Pavement, street, H. Silvester. . . . .. . . . . . . . . . . . .. . 002,M7 

sky . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,170 Pen holder, P. D. HOI ton . . . . . . . . . . . . . . . . . . . . . . . . . .  303.013 
Fascfne for the protection of harbors. etc .. J. I len holder and wiper combined .. l"). D. 1 1 ( lrton . _ . 303,Ol:J 

Elmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  308,137 Pile for the manufacture of beams, J.  J<:. 
Feed bOx. J. n. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.043 McDonougb . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . 003,028 
Feed water heater and purifier, F. Storar . . . . . . .  002,955 Pil l ow sham holder, J. A. Pierce . .  , . . . . . . . . . . . . . . . . .  003,044 
Fencc, meta llic, H. Curdtz . . . . . . . . . . . . . . . . . . . . . . . . .  003.126 Pipe coupling. J. A .  Eaton . . . . . . . . . . . . . . . . . . . . . . . . .  303.132 
Fence post .• E. & B. Holmes . . . . . . . . .  . . . . . .  . . . . . . .  302,910 Pipe coupling. J. Nuttall . . . . . . . . . . . . . . . . . . . . . . . . . . . . 803,231 
Fibers, treatment of textile vegetable, Fremy & i Pi ston. compreSSible, G. IV. Lutz . . . . . . . . . . . . . . . . . . .  002,921 

Urbain . . . . .  . .  . .  . .  . .  . . . .  . . . .  . . . . . . . . . .  . .  . . .  . . . . . . .  R03.221 Planing machine. R. B. Jones . . . . . . . . . . . . . . . . . . .. . .  3O�.911 
File, bill. Peckiiam & Cooper . . . . . . . . . . . . . . . . . . . . . . . .  802,933 Planter check rower, corn, J. C. Leidy . . . . . . . . .. . . . . 003.169 
Fillet fol' patternmakers' and joiners' use, J. J. I Planter. corn. R. Harper . . . . . . . • . . . . . . . . . . . . . . . . . .  303 ,155 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,000 Planter. corn. Starks & J ohnson . . . . . . . . . . . . . . . . . . . .  so:i 066 
Fire alarm bOX, E. B. Birge . . . . . . . . . . . . . . . . . . . . . . . . .  300.109 Planter, seed. W. Plummer . . . . . . . . . . . . . . . . . . . . . . . . 303:185 
Fire ala rm system, Phil lips & Land . . . . . . . . . . . . . . . .  302.935 Plow cleaner for sulky cultivator. C. E. Ridley . . •  303.049 
Firearm lock, Coffin & Maloney . . . . . . . . . . . . . . . . .  S02,139� P l ow cutting attachment .. J .  Owens . . . . . . . . . . . . . . .  802,932 
Fire escape, R. H ammill . . . . . . . . . . . . . . . . . . . . . . . . . . .  OOS,QOt Plow, ditching. J. W. Arellart . . . . . . . . . . . . . . . . . . . .  003.105 
Fire escape, L. G. Pettis . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,042 Plugs or dowel pins, device for cutting. P. 
Fire escape, G. Ryer. . . .  . . .  . . . . . . . . .  . . . . . . .  . .  . .. . . . .  SU3,055 Rob. rge . .  . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002.M1 
Fire extinguisher am! alarm, C. E. Buel l . . . . . . . .  002,900 Pocket, )! . P. Bray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003 211 
FislIing rod reel fast.ening. H. F. Price . . . . . . . . . . . .  303.186 Pot. See Annealing pot. 

' 

Floor covering. W. M. Brasher . . . . . . . . . . . . . . . . . . . . . 302,977 Power. See Wave power. 
Fly screen, C. Whitaker . . . . . . . . . . . . . . . . . . . . . . . . . 303,088 Power transmitter, H. S. Wilson . . . . . . . . . . . . . . . . . . .  003,094 
F'ly screen door attacbment, P. R. Lamborn . . . . . .  302,916 Preserving cases, device for exhausting air from 
Frame. See Exhibiting frame. Spectacle J. J. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 303,01<1 

frame.
. 

Printers' gal l eys, side stick for, J. F. Funk . . . . . . . .  802,996 
Fnel, apparatus for burnmg petroleum as, IV. B. Printing machine, polychrome, H. Chatel . . . . . . . . .  303.117 

yates. . . . . . . . . . . .  . . . . . .  . . . .  . . . . . . . . . . .  . . . . . . . . .  303.199 Printing. numbering. and delivering tickets ap-
Furnace. See Boil er furnace. Glass flattening I paratus for, King & Wilson . . . . . . . . . . . . . . . : . . . . .  003,226 

furnace. RegeneratIve steel furnace. _ Printing, n umbering. or counting machines, at-
Game ring, M. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,113 tachment for ticket. S. D. Layman . . . . . . . . . . . 002,918 
Garme nt. clasp, W. W. Anderson . . . . . . . . . . . . . . . . . . . .  303. 1 03 Pnlley, S.  Stephens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802 90( 
Gas Rnd air. mixer for carbureted, C. M. Kemp . . .  302,912 Pump, S. H. Hrooks _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802:886 
Gas, apparatus for tbe manufacture of, Harris & Pump, band power lifting and force, O. Patter-

Al len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30�.909 SQn . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  303,038 
Gate. W. R. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 003,091 Pump lever. ale. J. Neumann . . . . . . . . . . . . . . . . . . . . . . . .  003,037 
Gear out of connection. device for throwing, J. QUilting machine. E. Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  303.095 

Sinnamon ' "  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,057 Rai lway frog, D. Tracy . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  003 076 
Glass fiattening fUrnace and means by which Raiiway point and locking apparatus for same, J. 

' 

sheets of IIlass are moved throngh the ieer. C. Kelly . . . . . . . . . . . . . . . . . . . .  . . . . . . .  . . . . .  . . . . . . . . . . 003,166 
Tondeur . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,195 Railway rail joints. splice bar or fish plate for, J. 

Glass or colored glass. opaque or seml-transpar- Clark (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .. . .  10.505 
ent enamel ed. E. F. IV. Hirsch . . . . . . . . . . . . . . . . .  303,009 Railway tie, J .  Clark (r) . . . . . . . . . . . . . . . . . . . . . . ' "  . . 10.504 

Gold and silver from arsenide of iron, separating, 1 Railway tie. C. S. Westbrook . . . . . . . . . . . . . .  802,965 to 002,967 
E. Probert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  300.232 Rake. harrow, etc . • A. Holden . . . . . . . . . . . . . . . . . . . .  303,160 

Governor. steam engine, Westinghouse & Brown 003 085 Ratchet drill. IV. Brede (rl . . . . . . . . . . . . . . . . . . . . . . . . . .  10,503 
Grain cutting machine, J. B. Frost. . . . .  . . . .  . . .  . . . .  302,993 Reel. See Harvester reel. 

Grain dril l ,  C. G. flampton . . . . . . . . . . . . . . . . . . . . . . . . . .  303.153 Regenerative steel furnace aud brick employed 
Grain drill seat, J.  P. Fulgham . . . . . . . . . . . . . . . . . . . . . .  002,99<1 therein . W. G. Bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002,974 
Grain separator. J. B. Dishmaker . . . . . . . . . . . . . . . . . . .  303,217 Retenoning machine, J. B. Simpson . . . . . . . . . . . . . . .  003.i92 
Grate har. G. B. Mershon . . . . . . . . . . . . . . . . . . . . . . . . .  003,03J Hevolver. C. J Ehbets . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.135 
Hammer for huldlng and driving tacks. etc., J. Revolver. H. Lord . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,172 

W. Niebel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,230 Ring. See Game ring. 
Handle. See Trunk handle. 1 Rock pulverizer, W. Corcoran . . . . . . . . . . . . . . . . . . . . .  303,125 
Handles for covers of vessels. J. Musgrove . . . . . . .  002,929 Rolling metal bands. apparatus for, W. H. Grif-
Handles. mach ine for rounding bent, A. K. Cav- I fiths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 003,001 

erly . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,116 Holling m ill. A. J. Moxham . . . . . . . . . . . . . . . . . .. . . . .  303,030 
Harrow, W. A. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.223 Roof bracket. E. W. Daily . . . . . . . . . . . . . . . . . . . . . . . . . . .  802 896 
Harrow and cultivator, E. W. Allen . . . . . . . . . . . . . . .  303,102 Hule and square. combined, G. D. Umland . . . . . . . . .  OOR.077 
Harvester, bea.n, D. ('aine . . . . . . . . . . . . . . . . . . . . . . . . . . .  302,889 Sad iron, J. Si issner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.068 
Harvester reeJ, G. A. Paddock . . . . . . . . . . . . . . . . . . . . . .  303.182 Saddle, riding. P. l Iahn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.1M 
Hatcbway, self-closing, R. D. Thackston . . .  003,193, 003.1M Sash holder. E. C. Byam . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002,981 
Hay carrier. reversible, O. A. Gutenkunst . . . . . . . . .  3O'l.907 8aw, bOW, C. Ensminger . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.138 
Heating apparatus, 1. Kirk . . . . . . . . . . . . . . . . . . . . . . . .  302,913 I Saw set; J. Charlton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,891 
Heating apparatus, J. R. Mason . . . . . . . . . . . . . . . . . . .  303.174 : Saw set, C. Croissant . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S03,H7 
Hinge, bolt, R. H. Garland . . . . . . . . . . . . . . . . . . . . . . . .  30'�,905 Saw set. H. Flater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002 902 

, 
Screwdriver. G. W. Hael . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.003 Carpet. W. J. Gadsby . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.203. 15.204 
Scythe fastener, G. S. & G. E. C1ow . . . . . . . . . . . . . . .  802.985 Carpet, A. H. Halliday . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.207. 15.208 
Sectional bol ler, .J . B. Root . . . . . . . . . . . . . . . . . . . . . . . . .  802.944 Carpet. D. McNair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,210 
Separator. See Grain separator. Hop separator. Carpet. D. G. M elvllle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1;,212 

Ore separator. Carpet, E. Poole . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . 15,214 
Sewing and other machines, drivfnll mechanism Carpet, T. J. Stearns . . . .  0 • • • • • • • • • • • • • • • • • 0 • • • • • • •  15.222 

for, H. W. W h ite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,089 Carpet, C. W. Swapp . . . . . . . . . . . . . . . . . . . . . . . . . 15.223 to 15.235 
Sewing machine bobbin winding attachment, C. Chenille fabric. J. Ferguson . . . . . . . .  . . . . . . . . . . .  . . . . 15.189 

Miehling . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  802,926 Corset. W. H. Ram.ey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.215 

Sewing machine hand and foot power combined, Cracker or biscuit, A. J. Medlar . . . . . . . . . . . . . . . . . . . . . . 15.211 

C. Nicholson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.100 Gem for finger rings. D. Goldsmith . . . . . . . . . . . . . . . . . .  .15,205 
Sewing machine needle threader. E. N. McPher- Lamp stand, I. G. nabney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15.187 

ron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.000 Pulley base plate, R. M. Rose . . . . . . . . . . . . . . . . . . . . . . . . .  lli,216 
Sewing machine shuttle, J. H. Anthony . . . . . . . . . . . .  802,971 Scarf. made-up, T. J. Flagg . . . . . . . . . . . . . . . . . . . . . . . . . 15,201 
Sewing macbine ten.lon device. C. Mlehling . . . . . . 30'�.925 Sewing machine, ornam�ntatlon of a, G. A. 
Ship's log. D. Carro)) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.115 Squire . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . 1.6,217 to 15.221 
Shirt. R. C i uett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 003.121 Sole, India-rubber outer. A. A. Brooks . . . . . . . . .. . . . .  15.185 
Sbirt. A. 1. Fenne . . . . . . . .  . .  . . .  . . . . . . .. . . . . . . . . . . . .  802,901 Stove. heating. N. Brayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15.184 

Sifter. ash , Watson & Lang . . . . . . . . . . . . . . . . . . . . . . . . .  003,197 Torch. campaign, E'. C. Goodwin . . . . . . . . . . . . . . . . . . . . 15.200 

Skate, roller. G. W. Keyser . . . . . . . . . . . . . . . . . . . . . . . . .  003.167 ---------

Slate. composition of matter for the production A pri nted copy of the specification and drawing of 
of arttflcial . H. Galllnowsky . .  . . . . . . . . . . . . . . . .  003,146 any patent in tile foregoing Jist, also of any patent 

Sleigh knee. L. Jacques . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,017 issued Since 1866. will be furnished from this office for 2� 

Solder holder. C. R. Everson . . . . . .  , "  . . . • • . . . . . . . . . . 303,219 cents. [n ordering please state the nnmber and d nte 

Sower, grain. J .  B. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . .  303,246 of the pa.tent de�ired.  and remit to :\lunn & Co., 861 

Spark arrester, J. N. Weaver . . . . . . . . . . . . . . . . . . .  303,2f9 Broadway, New York. We also furnish cop i es 01 patenh 

Spectacle frame. J. W. Riglander . . . . . . . . . . . . . . . . . .  S03.18� grante(i prior to 1866 ; but at increased C(lst, as the 
Speed gange, E. R. E. Cowell . . . . . . . . . . . . . . . . . . . . . . . .  303.215 specifications. not being printed, m u st he copied by 
Spinning frame spindle step. J. E. Prest . . . . . . . . . . 003.046 hand. 
Spoon, W. A. Cochran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 003,212 
Spring. See Car spring. Vehicle spring. 
Sprin'<1er. See A utomatic sprinkler. 
Stamp and envelope moistener, D. G. Beaumont . 003,107 
Stamp. hand. B. B. Hili (r) . . . . .  . . . . . . . . . . . . . . . . . . .  10,506 
Steam boller, W. F. Hatcher . . . . . . . . . . . . . . . . . . . . . . .  303,156 
Steam engine. H. H. Westinghou se . . . . . . . . . . . . . . . . .  303,083 
Steam engln� cyl inder head, II .  Tabor . . . . . . . . . . . . .  803,070 
Steel, R. Hadfield . .  . . .  . . . .  . . . . .  . .  . . . . . . . . . . . . .  003,151 
Steel. manufacture of. R. Hadfield. . . . . . . . . . . .  . . .  SU3,15O 
Steelvard. W. W. Edmon cl s  . . . . . . . . . . . . . . . . . . . . . . . .  303.183 
Stone cntter's mallet, J. Th ompson . . . . . . . . . . . . . . . .  003.07<1 
Stone vessel. artificial , A. S. J ohnson . . . . . . . . . . . . .  308.019 
Store service apparatus. H. H. Hayden . . . . . 003,006, 303,156 
Stove door, balanced. G. \\' ellhonse . . . . . . . . . . . . . .  003,082 
Stove. gas cookinl(, W. N. Milsted . . . . . . . . . . . . . . . . . . 003,034 
Stove, hot blast. J. F. Bennett . . . . . . . . . . . . . . . . . . . . . 303,203 
Stove. magazine, A. Grander. : . . . . . . . . . . . . . . . . . . . . . 303,149 
Stove shelf, antomatic, J. Byington . . . . . . . . . . . . . . .  003,888 
Snpporting horse, H. C. Sargent . . . . . . . . . . . . . . . . . . .  002.945 
Suspender trimmlnl(, J. B. S harp . . . . . . . . . . . . . . . .  303,191 
Table. See Embalming table. Ironing table. 

Knockdown tah e. 
TelegraplIic and other wires. coupling for. H. L. 

Bail ey . .  . . . .  . .  . .  . .  . . . .  . . . . . . .  . . . . . .  . . . . . . . . . . . . . .  002,972 
Telephone time systems. transmitter for, C. W .  

Ruehl e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,052 
Thermose('pe. H . •  1 .  Haight . . . . . . . . . . . . . . . . . . . . . . . . .  802.908 
Ticket, mileage, C. W. Reiff . . . . . . . . . . . . . . . . . . . . . . . . .  303.046 
Tidy fastening device, H. H. Schneider . . . . . . . . . . .  303.284 
Toe weight, Q. M. y oungs . . . . . . . . . . . . . . . . . . . . . . . . . . . 003.098 
Tongs, window. A .  M c M ill en . . . . . . . . . . . . . . . . . . . . .  302,924 
Tool stock . D. F. Dwyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002,898 
rrruck, safety car, J. Denechaud, Sr . . . . . . . . . . . . . . . .  003,131 
Trunk hHndle, T. Gingras . . . . . . . . . . . . • • . . . . . . . . .  ' 0 '  30".2,999 
Trunk straps, tightening device for, N. K. Pear-

son . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,039 
Tub. See Coal tub. 
TWisting and winding mllchines. etc., stop motion 

mechanism for, J. Boyll . . . . . . . . . . . . . . . . . .  803,209, 303.210 
Type case, A. A. de Calonne . . . . . . . . . . . . . . . . . . . . . . . . 003.129 
Valve gear, steam engine, L. Sklnller . . . . . . . . . . . . . . 302.950 

Valve, piston, H. H. Westinghouse . . . . . . . . . . . . . . . . . 303.00 
Valve. reversible globe. J. H. Kennedy . . . . . . . . . . . .  303.0�1 
Vehicle, road , B'. J. H. Axford. . . . . . .  . . . .  . . . . . .  003 .201 
Vehicle spring. J. Gelvin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  002.997 
Vehicle, two-wheeled, F. L. Perry. . . . . . . . . . . . . .  . . .  003.0U 
Wagon bod)' attachment, A .  A. Holt . . . . . . . . . . . . . . . 803,lftl 
Wagon brake. R J. McFarllflld. . . . . . . . . . . . .  . . . .. . . . 003,029 
Wagon, road, C. Schumacher . . . . . . . . . . . • . . . . . . . . . • .  303,100 

Cana.l i nn Patents may now be obtained by the 
inventors for any of the inventions named in the fore
gOing list. at It cost of $40 each. 1<'or full instructions 
address Munn & Co. , 861 Broadway, New York. Other 
foreign patents may also be obtained. 

III Mide }>u${e. each i ll �(� I' r i oll  - - .. , �) celltH  n l i n e .  
Hitch: l)ul:"e� e n (� h  i l l !ii(� I·t i o "  .. .. ..  $ 1 . 0 0  n l i n e. 

(About eight words to a line.1 
Engravings may head adver tisements at the same rate 

per line, by mea81trement. as the letter pl'es8. Adver
tisements must be received at publication otlice as early 
as T kursday morninq to apvear in next issue. 

NEW BOOKS. 
E L E CT R I C I TY. 

Handbook of Electrical Testing. Third edition, tbor f:thlJg[���:� �i�� �
1
���

,
Sid�rable

. 
amo�nt Of

. 
new �t.S 

Circulars and Catalogues freJJ. 

Watch main spring fastening, J. Hay. . . . . . . . . . . . .  i!03.1 57 E & F N SPON 35 MURRAY ST NEW YORK 
Watch stem Winding and setLlng device, A. Rour- , ' " " • 

geols-Weber . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . .. .  001,975 
Watch, stop S. C. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  303.056 
Watch wlndblg stem, J. J. Wood . . . . . . . . . . . . . . . . . . .  300.096 
Wave power, W. Filmer . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  303,143 
Wheel. See Car wheel. 

. 

Wheel. L. Luppen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  003.2'29 
Whistle. F. G. �'arnham. . . .  . .  . . . . . . . . . . . . .  . . . . . . . . .  300,139 
Wood bnndling machine, L. H. Converse . . . . . . . . . .  002,895 

TRADE MARKS. 

Ales, wines. and liquor., Donnelly Bros . • . . . . . . . . . .  11,373 
Bitters, J. T. Wal l s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,399 
Bitters, gin. T. L. Sagar. . . . . . . . . .  . .  . .  . . . . . .  . . .  . . . . . . .  1 1 .397 
Brandy, Venable & Heyman . . . . . . . . . . . . . . . . . . . . . . . .  11.880 
Bread in loaves , M. & H. A. Iliohan . . . . . . . . • . . . . . . .  11,876 
Champagne, A. Roederer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.379 
Cigarette papers. L. LacrOix, J r . . . . . . . . . . . . . . . . .. . . .  11 .391 
Cordial for diarrhea. A. E. Laycock . . . . . . . . . . . . . . . .  11 .392 
Cough sirup. A. C. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,3M 
Face wash or lotion for preservinJ{ and beautify· 

Ing the complexion, F. W. Conlson . . . . . . . . . . . . . .  11.339 
Fever drops. W. Feickert . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,383 
Flour, W. Listman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11.393 
Flour, wheat. M. A .  Cole . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  11.831 
Garters or hose supporters, C. E. Granniss . . . . . . . .  11,375 

Glucose and its compounds, Glen Cove Manufac-
tnring Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  11 .886 

Hamhurg edgings. Swiss embroideries, and like 
fabrics, M. G�genheim's Sons . . . . . .  . . . . . . . . . . .  11,387 

Harvestingmachines, especially reapers and self-
binders, S. Johnston & Co. . . . . . . . . . . . . . . . . . . .  11.390 

Liniment. W. Feickert. . . . . . . . . . . . . . . . . . .  . . . .  . .  . . . .  11,382 
Medical compound for cows and other female ani-

mals, O. Rlcklefson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.395 
Medicine for chronic weaknesses and complaints 

peculiar to females. Senger & Lipe. . . . . . .  . .  1 1 .398 
Ointments or salves, G. IV. Root . . . . . . . . . . . . . . . . . . . .  11,396 
Organs, J. B. Hamilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,383 
PillS, IV. Feickert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11,984 
Stiffeners for flexible goods. E. K. Warren . . . . . . . . . .  11,401 
Stoves. Myers. Osborn & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  11 .378 
Tobacco, smoking, Wellman & Dwire Tobacco 

Company . . . .  . . . . . .  . .  . .  . . . . .  . .  . . . . . . . . . . .  . .  . . .  11.400 
Tobacco. snUff, Cigars, cigarettes. or cheroots. 

manufactured chewing or smoking. F. W. 
FeIgner & Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  11,374 

Underwear. ladies'. Friedenwald Brothers . . . . . . . . .  11 .385 
Whisky, Betterton & Hotchkiss . . . . . . . . . . . . . . . . . . .  11.372 
WlIitewasb . My Maryland [mproved Whitewash 

Company . . . . . . . . . . . . . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . . . . 11,377 

F R I C T I O N  C L U T C H  
P u l l eys a nd Cut-off Cou p l i ngs. 

JAS. HUNTER & SON. North Adams, Mass. 

THE SWEETLAND M'} 'G COMPANY, 
WALL I N G FORD, C O N N. 

Manufacturers of 

" T h e  Sweet l a n d  C h u c k . "  

Hinlle, gate, A. B .  Clark . . . . . . . . . . . . . . . . . . . . . ... . . .  003.004 So"ffold.  mason's and builder's, O .  Osborn . . . . . . .  003:181 
Hog cho l era remedy, R. H. Coons . . . . . . . . . . . . . . . . . . .  002,986 Scale pan for ba' ances. C. Forschner . . . . . . . . . . . . . . .  002,990 DESIGNS 
Holder. See Copy holder. Mail b"g tag holder. Scale, platform, D. r.. Columbia . . . . . . . . . . . . . . . . . .  303.122 Bol tle. W. R. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 15,218 

Wiley & Russell Mfg. Co., " reen field,  lllnS8. 

Pen holder. Pillow sham holder. Sash Scraper, earth, IV.  H. C. Goode . . . . . . . . . . . . . . . . . . . .  003,148 Bracket, D. R. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15,186 
holder. Scraper. earth, D. Harper . . . . . . . . . . . . . . . . . . . . . . . . . . .  003,154 Button. sleeve. C. M andeville . . . . . . . . . . . . . . . . . . . . . . .  15.209 

Hook. See B"nch hook. Scraper. road. It. Lathrop . . . . . . . . . . . . . . . . . . . . . . . . . . .  3O'J,227 Carpet, E. Fajon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,183 
Hop separator, A. Zoller. . . . . . . .  • . . . . . .. . . . � Screen. See Fly screen. I Carpet, E. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 15,190 to 15,200 
Indicator. See Elevator indicator. Screw cuttIng die, A. J. Smart. . . . . . . . . . .  . . . . . . .  . .  003,000 Carpet. E. C. Frost . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . .  15.202 

HOOFING 
For bnlldlngs of every description. Dnrable, light. 
easily applied, and inexpensive. Send for sam ple. N. Y COAL TAR ClIEMIcAL C.o . •  I0 W arren St. , N ew York. 

© 1884 SCIENTIFIC AMERICAN, INC.
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The Oldest and I.argest lUanufacturers of the Original 
S O L I D  "V U L O A. N" I T E  

R E C E N T L Y  P U B L I S H E D . 
Davi •• -A Practical Treatise on the Manufacture of 

Bricks, THes, Terra-Cotta, etc., including Common, E M E R Y "W' H E E L S .  
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CldYS, Fire Bricks, r:rerra-Cotta, Roofing '.riles, Flooring 

.-\ 1 1  or.!If"]' ki l idM Imitations and Infel"iol'. Our name is stamped in full upon all our 
standard H E UI' I N I. ,  PA(JKING, and HOSE. Address 

f����'Si:�� J�t�T�' S������s. 
P
6�

t
i:t�ri:i�� e����

a
i::igOl�: Emery Wheel. 

, 
N EW YORK B E L  T INO  A N D  PAC K I N O  CO . ,  :J3 L.A.S'::I.'. 

aut Product of Clay employed in Architecture, I JOHN H. CH
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Engineering, the Blast Furnace, for Betorts, etc. , with ___ . 
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Tools, Kilns, and Kiln Roofs used. By Charles Thom- J as Davis. Illustrated by 22B Engravings and Six Plates. 
Bvo, 472 pages, . . . . . . $5.00 

Dll\-vid • •  wsJiy- Rrnll l l t .-A Practical Treatise on the 
Raw Materials and Fabrication of Glue, Gelatine, Gela- ________ _ 
tine Veneers and }'oils. Isin�lass, Cements, Pastes, 
1\'1 ucilages, etc . Based upon actual experience. 'l'rans
btted from the German with extensive additions, in� 
eluding a description of the mo::;:t recent American 
processes. 35 engravings. Itmo, • • $2 . .10 

Wuh l .-Galvanoplastic Manipulations. A Practical 
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position of aU .\ 1  etals by means of the Battery and the 
Dynamo-Electric l"l achine, as wel l as the most ap-
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AndrNii.-A Practical Treatise on the Fabrication of I V Ll l ati l e  and Fat Varnishes, Lacquers, Siccatives, and 
Sealing Waxes. with additions on the Application of 
Varnishes, StHins for Wood, Horn, Ivory, Bone. and 
Leather. Iilustrated. 12rno, . , . $2.50 

Hofft'l' .. llrnl lnt.-A Practical 1'reatise on Caoutchouc 
and Gutta Percha, comprising t he properties of the 
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Hard Rubbers, Caoutchouc and Gutta Percha Compo
sitions, \\' ater-proof Substances, Elastic Tissues, Util-
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floc��otive· Eng!;;'�� . HOUSE DRAINAGE AND REFUSE . -

their Designt Construction, and Management. A J'rBe- ! Abstract of a lecture by capt. Douglas Galton, C.B. , on tical Work for Practical Men: By Emory Edwards. the treatment of town, barrack, and camp refuse, and M .E. Ilustrated by 78 engravmgs. In one volume of on the removal of excreta from houses. A val uable 
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ciJr��; on the Docimastic Examination of Ores, and Furnace and f�omal ! newsdealers. The same number contains a and other Artificial Products. By Bruno Kerl, Edited valuable paper on the conRtrnction of privy vaults. by W.illiam H. \Vahl, .Ph. I )  . •  Secretary of the Franklin Illustrated with three engravings. Institute, PhiladelphIa. Il lUstrated by 65 engravings. 

Bvo. . • • • • • _ $3.00 
RO!!ij(�.-"Mechanical Drawing Self-taught : CompriSing 

Instruction in the SelectIon and Preparation of Draw. 
iug Instruments, 1£1ementary Instruction in Practical 
Mechanical Drawing : together with Examples in Sim-
���ec;
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gines and Boil ers. By Joshua Rose, M.E. I llustrated 
by 330 engravings. In one volume 8vo, • $4.00 
aJFl'he above or any 0.1 our BOOK. sent free of Postage, 

at the publication rriceR, to any address in the world. 
lr4 'ur n�w and enlarged natalogue, 96 pages 8vo, and 

our other catalogues. the whole ')overing every branch of 
science applied to the Arts, sent free and free of postage 
to any one in any part of the world who will .furnish us 

HOWELL'S PATENT 
C u t O ff, 
for turning the water 
into or off from the U i s

, by merely moving 
I from one side 

It is made 
it is light 

cheap, and durable. Cov
ington. Ky. 3 inch per 
dozen $6, 4 inch $9. 

Industria\j����h�r'i
R:Jok��f':;�) �n�oiinporters TOUGHENED GLASS SLEEPERS, BY 

with his address. I 810 w A L� llT BTlilmT, I->H ILA D I':L I 'HIA, PA. \ fnsli�g1.,�' gi!iV:rC�g!���
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plication of toughened gla�s to s�eepers and chairs for 
railways and tramways ; d{>scribing the method of tough
ening and moulding the material for such purposes, and 
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7 engravings. Contained in SCIE!XT IlHC AMEHTCAN Sup
PL'DmNT, Nc �07. Price 10 cents. To be had at this 
office and from a11 newsdealers . 

�� eAR'Y & t»:'tOErN � 
,sTEEL WIRE O f�SCRIPTION @JE,.c -
234 W. 29. ST. EVERY & sTEfL SPRINGs. NEWYORK CITY 

CHEMISTRY OF BUILDING MATE-
' rials. The bearings of chemical science on certain promi� 
rr�;s�:g������:���t����t�l, P��gT:,
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account of the general principles of chemistry. The 
chemical substances which enter into the composition of 
the above-named materials, their characteristics, and 
directions for ascertaining their presence in any mineral. 
2. Examina.tion in detail of the several varieties of stone 
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ties. Contained in SClE;";TIFIC AMEItICAN SUPI'L I';M I';NT, 
No. � 7 9 .  Price 10 cents. '1'0 be had at this Office and 
from all newsdealers. 

A NEW nOOK I 

Roper's Young Engineer's Own Book. 
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quaJify themselves in Steam Engineering. and for the 
use of instruction in colleges and academies, will be 
sent postpaid on receipt of $3. EDWARD MEEKS, 
Publisher, No. 1002 Walnut Street, Philadelphia, Pa. E. 
CLAXTON, Agent. -------------- -- .---

E R I C S S O N ' S  
N EW CALORIC 

P U M PING ENGINE, 
FOR 

Ihl l' l l in�s &, Cuuntry Seats 
�implest 1 Cheapest 1 Eco
nomical ! Absolutely Safe ! 
1 1 t l :lmater Irou Works, 

C. H. Delamater & Co., 
Proprietors, 

1 6  Co,·t l n ndt !ilt1'eet, 
New York, V. IS. A ., 

A lid 40 Uearbo1'n 1St., 
Chicnll"o, I I I .  

Has Fewer Parts than any other Blower. 
P. H .  &. F. M .  R O OTS, M a n u facturers, 

C O N N E RSV I LL E ,  I N D. 
s. S. TOWNSEND, Gen. Agt.,22 Cortland St .• 9 Dey St-., 
COOKE & C O . ,  Selling Agts . ,  22 Cortland Street, 
JAS. BEGGS & CO .• Selling Agts. 9 Dey Street, 

1VE"VV YO:El.:K.. 
SEND FOR PRICED CATALOGUE. 

LARGE BLUE PRlNTS.-DESCRIPTlON 
by w. B. Par�ons, Jr., C.E., of a device for making large 
blue prmts, and OHe 111 which the difficulties incident to 
large glasses are entirely overcome. Cont.ained in SCI
K'\T IFrc AMEl t lCA ;'II SUPPLI�M I�NT, No. 4 � 1 .  Price 10 
cents. To be had at this ofllce. and from all newsdealer s. 

NEW TECHNICAL APPLIANCES, 
l.ea ther Behhlll". Rubhel' A l'llclcs.  Cotton Belt· 

jng� '1'00]8.  Etc. 
For factorles. The above articles we wish to sell on 
commission, 01' otherwise. Offers requested. 

WOHANKA & CO., Vienna, Austria. 
----------
Ol� VIRULENT DISE ASES , AND ES-
pecially on the Disease commonly called Chicken 
Cholera.-By M. Pasteur. An important paper in which 
are presented by the author certain new facts which 
throw an unexpected light on the problems raised by 
the study of virulent diseases i these facts having been 
ascertained by a recent careful investigation of the fear .. 
ful poultry disease known as "" Chicken Cholera," and 
the results of which investigation are herein given in 
detail. Contained in Scn�NTIFIC AMEUICAN SUPPLE
'lENT, No. �4�. l'rice 10 cents. To be had at this 
office and from all newsdealers. 

----------_ ._---

TEMPORARY DEAFNES8. -BY H. A. 
Wilson. M.D. A valuable clinical lecture dealing more 
especially with that form of the complaint which is due 
to impacted cerumen. 'l'he various causes that conspire 
to produce an excess of wax in the ears, and how it is to 
be prevented or treated·IContained in�cl l-:NTIF I C  AM I':R� 
ICAN SUPPLEMENT, No. �64. Price 10 cents. '1'0 be 
had at this office and from all newsdealers. 

PATENTS NEGOTIATED ABROAD 
------_. _ _ ____ _______ An organization of responsible gentlemen bas been 

. ... . . formed in New York, in oonnection with u similar one in WA NT E D FIfi;;�t-class �crew Cuttmg ""I achlnery; London , for the purpose of placing American inventIOns • proposals wIth sketches to S. RIEHM in Eurooe. For particulars, address H I£N It Y A .  H J<;  It. & MADLER, Eisenbahns St, 5, .Ber . ln ,  Germany. I B E lt'If, Pl'e�t. , 1 a.) Temple (JOInt, New York. 

O P I U M& WHISKY HABIT� 
cnred with Double 
Chloride of Gold. We chal lengt' investiga.
tion. 1 0,000 Cures. Buoks free. The LESLI E  E.  KEELEY CO. 

DWIGHT, ILL. 

r===;�:=:P�;P;���i7.�ft;p"p; __ �_"iI!ii""_"_�. ! THE HORSE . -PROPORTIONS AND 
Conformation of the I-Iorse. Lists of scientific and 
familiar terms generally made use of to denote the parts 
of a horse. Accompanied by an engraving showing the 
outUnes as well as the bony structure of a perfect horse, 
and the proportions and names of each bone of the 
skeleton. Contained in SCU:NTIFIC A;\I ERI (,AN S[TP� THE SCIENCE Of LI FE. ONLY 1 $  

_ B Y  M A I L  POS T P A I  

KNOW THYSELF 
A Great Medical Work on Manhood 
Exhausted Vitality, Nervous and Physical Debility, Pre
mature DecHne in Man, Errors of Youth. and the untold 
miseries resulting- from indiscretion or excf'sses. A book 
for every man, young. middle-aged, ano old. It contains 
125 prescriptions for all acute and chronic diseases, f'ach 
One of which is invaluable. So fonnd by the author,whose 
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tifu l Ii'rench muslin, embossed covers, full gilt , guaran_ 1 
teed to be a finer work in every �ense--mechanical, liter .. 

instance. Price only $1.00 by mall , postpaid. Illustra
tive sample. 6 cents. Send now. Gold medal awarded 
the g,uthor by the "N ational Medical A ssociation, to the 
officers of which he refers. 

The Science of Life should be read by the young for 
Instructfon and by the alllicted for relief. It will bene
fit all. -London Lancet. 

'rhere is nO member of society to whom '.rhe Science 
of IJife wil l not be useful , whether youth, parent, guar
ilian, instructor, or clergyman.-Ar'lonaut. 

Address the Peabody Medical Institute, or Dr. W. H. 
Parker, No. 4 Bulfinch Street. Boston, Mass., who may 
be consulted on all diseases requiring ski ll and ex
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this paper. 

PAT E N T S .  
MEHHRS. MUNN & co . .  in connection with the pub. 

lIcation of the �mENTIFIC AMF.RICAN, continue to ex� 
amine Improvements, and to act as Solicitors of Patent .• 
for Inventors. 

In this l ine of bnsines. they have had thirtY-ftght 
year8· experience, and now have unequaled facilities for 
the preparation of Patent. Drawings, Specifications. and 
the prosecution of Applications for Pat.ents in the 
United Fltates. Canada. and Foreign Countries. Messrs. 
Millm & ( "0 .  also attend 10 the preparation of Caveats, 
Copyrights for Books , Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. AJI business 
intrnsted to tbem is done wit.h special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, on application, con
taining full information about Patents and how to pro_ 
cure them; directiollA concernin� IJnbels, Copyright.s, 
Desigll s. Patents, Appeals. Reissnes, Infringements, As· 
signments, Rdjected Cases, Hints on the Sale of Pa
tents. etc. 

We also send. free a '  charge. a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in a1l the princ ipal connLries of the world. 

lU UNN 4: C O . ,  SoUeltor. of" Patents, 

361 Broadway, �"ew York. 
BRANCH O.l<'FICE.-Corner of F and 71h streets, 

Washin.,on , D. C. 

i l'LE.,a:NT, No. ��Ii. Price 10 cents. To be had at this 
_____________________________________________ office and from all neWSdealers . 

S E W A G E  D I S P O S A L. BY JAMES 
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and East Thickly Local District. Description of main 
drain, subsiding tanks, under drainage, and surface pre .. 
paration. A valuable paper, showing one of the best, 
most effective. and most economical methods of sewer .. 
age and drainage for towns and vil lages. Contained in 
SCIE!,\TIFIC AlHEltlCAN SUPPI�K:\lENT, No. 257'. Price 
10 cents. To be had at this office and from aU news
�ealers. 

N lj:w YOHK, Sept. 2d, 1884. 
r\ Special Meetinll of the Htockholders of the Serrell 

Si lk Reeling Company wil l be held at the office of 8aid 
company at No. 15 Broad Street, in the City of New 
York, at 4 o'clock P. M. of that. day to determine wheth� 
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consist of six thousand shart::s of the par value of fifty 
dollars per share. 

HERMAN DRISLEH, 
HgNRY L. VILAS, 
PHTJJI P  WALKER, 
CH -\RLES IJYMAN". 

A majority of the Board 0f Trustees. 

RECENT BRAKE TRIALS. - AN AC-
count of a series of im

g
ortant experiments recently car .. 
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Couse, the Eames, and the Sanders automatic brakes, and 
Fay & Newall's hand brake j with a table showing the 
broad facts of the trials. Contained in SC J lj; S'l' I F I C  
AM I';RICAN 8UPPLEM(jI�T. No. '246. Price 10cents. To  
be  had at this office and from all newsdealers. 
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oet Hnd illustrations for beginners sent on application. 
Address Phonographic InstItute, ( incinnati, Ohio. 

OPTICAL TELEGRAPHY, - DESCRIP-

11 ,000 IN SUCCESSFUL OPERATION . 
FINE NEW PAMPHLET FOR 1883 

Sent ft'ee to tlloMe interested. 

JAMES LEFFEL & CO. , 
Springfield, Ol1io. 

110 l.ihe1'ly St. , N .  Y. City. 

COMPLETE PREVENTION OF BOILER 
Incrustation.-Instructions given by the chemical fac
tor,- of Eisenbuettel for removing generators of incrus
tation from the feed�water of steam boUers. Arrange� 
ment for purifying boiler water with lime and carbonate 
of soda. The purification of the water. Examination 
of water purified by means of lime and carbonate of 
soda. Itesults of this mode of water purification. Con
tained in SCI KNTIFIC AMEHICAN SUPPLEM}JNT; No. 28fi. 
Price 10 cents. To be had at this Office and from all 
newsdealers. 

-------- -- �-- _ . . . 

ALLE�!..E: ') CAST INGS FF\� .5£ECIA'rERNS 
MjI,S DEVLIN � CO:t r,��,����� JAP;':NN,E�� 

� n _ --1\ "0 AND F INE GRAY I FION ALSO  ST E E L  

J THO LEH IGH !WE 8< AMERICAN S T  P H l l A  � 

SURVEYING OF MINING CLAI.MS IN 
Colorado. By Richard A. Parker, C.E, A paper of ��i�7;� ��l����i�e
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mining regions of the West, and pointing out the in� 
ducements that Colorado offers as a field of operations 
for the civil engineer. Contained in SCl lj�i'\TIFIl' AM lm.T
CAN SUPPLIOIENT, No. 2,.,9. Price 10 cents. To be 
'lad at this office and from all newsdealers. 

MODERN PALEONTOLOGY, ITS PHE-
sent Condition and Future Task.-By Prof. Carl Vogt. 
An interesting paper, in which the author passes in 
review the beings that lived in earlier times, and points g�� ,t::t[g�r.
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FOREIGN PATENTS. 
Their Cost Reduced . 

The expenses attending the procuring of patents in 
most foreign countries having been considerably re
duced, the obstaclp of cost is no longer in the way of 8 
large proport,ion of our inventors patenting their jnveD .. 
tions abl'oad. 

CA N ." UA .-The cost of a patent in ('anHdn is even 
less than the cost of a United States patent. and the 
former includes the Provinces of Ontario. Qnebf'c, �ew 
Brunswick, Nova Scotia, .British Columbia, and Mani� 
toba. 

The number of our patentees who avan themselves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas
ing. 

E N fH •. \ NU.-The new English law, which went into 
10rce on Jan. 1st, enab �es parties to secure patents in 
Great Britain on very moderate terms. A British pa
tent includes England , Scotland, \Vales, lreland, and the 
Channel IsJands. Great Britain is the llCknowledged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
invention is l ike ly to rea lize tiS much for the paten tee 
in �:ngland as his United States patent produces for 
him at home. and the small cost now renders it possible 
for almo�t every patentee in this country to secure a pa
tent in Great Britain. where his rights are as well pro .. 
tected as in the United �tates. 

O'l'HEU COlJN 'I'U I ES.-Patcnts are also obtained 
on very reasonable term!i! in France. Belg'imn, Germany 
Austria, Russia, Italy, Spain (tlie latter ineluo.es Cuba 
and all the other �panish Colonies). Brazil, British ludiu 
Aut'ltral ia, and the other British Colonies 

An experience of THIRTY�l'�IGHT yeara bas enabled 
the publishers of THE SCIENTIFIC Ai'o! EHICAN to estauIish 
competent nnd trustworthy agencies in all the prinCipal 
foreign countries, and it has always been their aim to 
have the business of their clients promptly and prooer
Iy done and their interests faithfully guarded. 

the one usually followed, inasmuch as he tries to prove 
the relation between the extinct types and the monern 
representatives of the organic world. which he .claims 
can be proved by generation and descent without calling 
�n the intervention of a special power of creation exist
mg separate from the organisms. A powerful arg'ument 
in favor of the doctrine of evolutIOn. Contained in 
SCIENTIFIC AMERICAN SUPPLI�M rC'JT, Nos. 249 and 
�aO. Price 10 cents each. '1'0 be had at this ollice and 
from all newsdealerFlo 

A pamphlet containing a synopsis of the patent laws 
of a11 count rips, including the cost for each , and othe 

- - -------- information useful to persons contemplating the pro-
� .A. TEB.. curin� of patents abroad, may be had on application to 

PERFEC7.' 
NEWSPAPER FILE Cities , th is office. Towns, and Manufactories M fT N N  & f ' l I "  Editors and Proprietors of Tn:-: �CI

F.NTIFIC AMEHICAN", cordially invite all persons desiring 
any information re 'ative to patents, or the registry of 
trade-marks. in this country or abroad, to call at their 
offices, fl61 Broadway. Examination of inventions, con_ 
sultation, and advice free. Inquiries by mail promptly 
answered. 

Suppl ied by GRF.EN & SHAW 

The Koch Patent File, for preserving newspapers. 
magazines. and pam'Rhlets. has been recently improved 
and price redured. bubscribers to the 8CIE:-:TIFIC AM
ERICAN and Scn�NTIFIC AMERICA x SUPPLEMENT can be 
supplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides j inscription 
.. SCIENTIFIC AMERICAN," In gilt. Necessary for 
every one who wishes to preserve the paper. 

Address lIUNN & CO., 
Publishers SClENTD'IC AKEBICAN. 

PATENT TUBE AND GA.NG WELL SYSTEM. 
Wm. D. Andrews & Bro . .  233 Broadway, N. Y. 

Infringers of above patents will be prosecnted, 
Address. M V N N  & C O . ,  

SCIENTIFIC AMERICAN SUPPLE- Publishers Rnd Patent SOliCitors, 
MENT. Any desired back nnmber of the SCIENTIFIC I 861 .Broadway, New YoI1r. 
AMERICAN SUPPLEMENT can be had at this office for B .... ncll Office c'}r. F and 7th Streets opposite Patent �':::,�:'iltl��o to be had of newsdealers In all parts of Office, W�n. D. C. 

' 
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Inside Palle, ench insertion - .. ..  .,.. .) (' f' l l l �  a l ine. 
linch: l·nlle� each i n se l'tion .. .. ..  $ 1 . 00 a line. 

(About eight words to a line.) 
bngravings may head adl)ertisements at the same rate 

per line, by mea.mrer!"",nt, as the letter presh o Adver
tisements must be received at publication Office as ear'ly as Thursday moming to uppear in next issue. 

Tne Fourth Annual Fair of the New England Insti l ute 
WILL OPEN .AT 3 O'CLOCK, P .  M., 

WEDNESDA Y, SEP'l'Eln HER 3, 1884, 
AND WILL CLOSE 

SAT URUAY, N O V EMBER 1 ,  ] SS4. 
This Exposition will present, in valuable and inter-
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tion , demonstrating the value of Yankee skil1 and 
ingenuity ; the Agricultural and Mineral wealth of the 
South and West j the remarkable resources of )'-lexico j 
the handiwork of women, and the archivements of mas
ter mechanics. and workmen. 

Applications for space wil1 be received until further 
notice. Blanks, with full instructions, furnished by 
JOHN F. WOOD, 'rreasnrer, 38 HAWL I';Y STRlmT, 
BOSTON. and at the 1 !'t' sTITu'n: F A I R  BUILDI�G. end of 
HUN'l'INQTON A VENUli:. 

CIDER l'ItESSES, EJ,EVA TOUS, 
.> ltA 'I' 1<: n S  " ml l' U ln l'l'l. 

BOOMER & BOSCHERT PRESS CO. 
SY LIAC USE, N. Y. 

Ste e l  Cast i n gs 
From l< to 15,000 lb. weight, true to pattern of unequaled 
strength, toughness, and durability. 20,000 Crank Uhafts 
and 15,(XX) Gear Wheels of this steel now running prove 
its superiority over other Stee l O"tstings Send for 
clrcu�1t���;mtliS;"

J
'
1<:E I ,  CA !,;'l'IN G I'l  CO.,  

407 Library St., Pbil .. delphia, Pa. 

THE BEST STEAM PUM P. 
Van Duzeu' s Patent !Steam l'ulnp. 

Incomparable in cheapness and etfi· 
ciency. Needs no care or skill ; cannot 
get out of order ; hus no movhag parts. 

A �uperiol' Fh'e PUlnp. 
Instantaneous and powerful, ever ready, 
Available, wherever steam pressure can 
be had. for pumping any kind of liquid 
(hot, cold, sandy, impur'1j etc.). We make 
tr�s ����'r�
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State for what purpose wanted and send for Catalogue 
of H Pumps." Vall D uzen & Tift, Cincinnati, o. 

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

WIT I I  ERBY, RUGG & RICHA RDSON. Manufacturers 
of P�tent Wood Working .Machlnery of every descrip� 
tion. Ifacllities unsurpassed. Shop formerly occupied 
by R. Ba ll & Co .. Worcester, Ma�8. Send for Catalogue. 

Hlf.JOHNS' 
'ASAIEtfG& 

LIQUID PAINTS. 
R O O F I N e ,  

Fire-proof Building Felt, 
Steam Pipe and Boiler Coverings, Steam Pact. 

ing, Mill Board, Gaskets, Sheathings, 
Fire.proof Coatings, Cement, &c. 

DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'G CO. ,  
8 7  M a i d e n  Lane, New Y o r k .  

1 7 0  N .  4th St., Phila. 4 5  Franklin St., Chicago. 

F. B rown's  Patent 
FRICTION 
CLUTCH. 

Jeitutifi t �mtrielu. 
T h e B est i n  t h e  World.  

We make the Best Packing that can be made regardless of cost. Users will sustain us by calling for the " JEN
KINS STANDARD PACKING." 

Our " Trade Mark " is stamped on every sheet. None 
genuine unless so stamped. fir Send for Price List .. B." 

JENKI N S  BROS., 

11 J ohn Street, N. Y. 19 Itilby Street, Bo�ton. 

Ahrens. welkefr:y�if.��uISVi11e, K .  �n
R
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Marinette Iron Works Co . • Marinette!�ls. J. :P. Dona1dson & CO.,Detroit,Mich. Salisbury & Cline, ChicagO, Ill. Hendrie & Boltholf M'f'g Co., Denver, Col. 
Jobn 'l'hompson, Cleveland, O. Dunham, Carrigan & Co., San Francisco, Cal 

WESTON DYNAMO -ElECTR I C  MACH INE 
fhe undersigned, sole agents for the above machine 

ror 
ELECTROPLATING AND ELECTROTYPING, 

refer to all the prinCipal Stove Manufacturers, Nickel 
and Silver Platers in the country. Over 1,500 now In use. 
Are also manufacturers of I.Jul'� Nickel Ano.les, 
Nickel Salts, lllolishing COlnpositions of all kinds, 
and every variety of supplies for Nickel, Silver, and 
Gold Plating j also, Bronze and Brass Solutions. Com
plete outfits for plating. Estimates and catalogues fnr. 
nished upon application. 

H A N S O N  VAN W I N KLE & CO. 
S O L E  A GEN TS NEWARK, N J.  
New York Olliee, 9\;1 and 94 Liberty 1St. 

FOOT LATHES 
The best jor .A mateur, Electricta'n, ana Work Shop me. Swing 8x18 fns. Improved foot power, tool carriage, 

slide rest, set over tail stock, etc. Complete, $35.00. 
Foot POWf!T Circular Saw. 

N A R R A G A N SETT lUA C H I N E  CO .. Send Stamp for Catalogue. Providence, R. I. 

SEBASTIAN, MAY & CO.'S 
Im�rov�� �C� ��nw �utting L�tn�. 
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Dogs, and Muchini&ts' and Amateurs' supplies. Cata� 
logues malled on application. 
18ii & lIS" W. Pearl Street, Cincinnati, Ohio. 

Co to TROLL ED  
· S HAF TING . 

H O L LA N D  If. T H O M PS O N , 
\;11" River Street, Troy, N. Y. 

Mannfacturers of the Holland BolIer for heating build. ings of all kinds with steam. Plans and specifications furnished by a competent engineer of 20 years' experience. 

$5 to $20 per day at home. Samplesworth $5 free. 
Address STINSON & Co .. Portland,Maine. 

EVAPORATING 
FUn treatise on Improved methods. yields, profi�3'rices 
and general statistics • ., REE. 

AMERICAN MAN'F'G CO.  
" BOX R," WAYNESBORO, FA. 

}<'ire ""'.3."Ul�IIL"""."-. 
-Puts Out F i re I n sta 

See editorial notice of tests in 
TlFIC AMERICAN of July 12, 1884, page 

Send for circulars. 
H. L. DOOLITTLE, Manager. 

New York 9ii West Broadway. 

ROCK BREAKERS AND ORE CRUSHERS. yY'!' manufactu'll and supply at short notice and lowest rates, Stone allel: Ore Crusheft! oontamlDl(the InventIOn described In Letters Patent. Issued to Ell W. Blake June 15th. 1858 together with NICw A ND VALUABLE IMP H OVI'; M >;NTS, for which Letters Patenh were granted May 11th and. July 20th, 181l(). to Mr. S. I,. Marsden A II Crushers supplled by ns are constructed under t
hhe superintendence of Mr. Marsden, who, for the past fifteen year.s, has been connected witb t e manufacture of Blake Crushers in this country and England. 

cOPEnf/,t!t:L
B��B§?fg�uts�J�';�Aj!::I�E CO., Mannfrs., Ansonia, Conn. 

The celebrated Shapley 
l'ortnble, Vertical, and 
Il o l·izontnl A utollJRtic ���;�l�� ��ff���8, sav,:;

it
� 

third to a half in fuel and 
water over slide valve en� 
gines. The easiest running 
enaine made. Shnpley & 
Wells, Binghamton, N. Y. 

SPEAKI NG TELEPHONES .  
TilE Aftl lmUJAN III�U. 'l'I\U�PIION �: C;onIPANY, 

W. H. FOItBES, W. R. DRIVIGR, THIf,O. N. VA IL, 
.President. Trea8'U!l"er. Gen. Manager. 

Alexander G:taham Hell 's  patent of March 7, 1876, i�r;gi�� �i
i
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the voice of the speaker causes electriC undulations corresponding to the words spoken. and whic .... articu la. 
tions produce flimilar articulate sounds at the receiver. 
The Commissioner of Patents and the U. S. Circuit Court 
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cuit on final hearing in a conte8ted 088e. and many in
junctions and final decrees have been obtained on them. 
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Blake . Phelps, Watson. and others. 
I Descriptive catalogues forwarded on ' ...... ")lication.) 
Telephones for Private l .. ine, Club, aDI..o. docial systems can be procured .:iirectly or through the autborized 

agents of tne comnany. 
A 1 1  telephones obtained except .from this company, or 

its authorized licensees. are lafringements, and the 
makers. sellers. and userS' will be proceeded against 

Information furnished upon applimttion. 
Address all communications to the 

A IUEltlCA N B E L L  " 'E L 1U'H O N E  (:OIUI'A N Y, 
9ii Ill i l i. :OOl 1'eet, 1I0.toll , ill ll.S. 

Rnbber Stamps. Best made. Immense Catalogue 
free to Agents. G. A. Harper Mfg. Co., Cleveland, O. 

Ne���tra!�(�Cp!!�C��I�gUe, 
giving full description of tbese mao 

GASKILL'S STEAM PUMPS, 
AND GASKILL'S HIGH DUTY PUMPING ENGINES. 

For public water supply. Manufactured by 
'I'HE H O I, L Y  llIFG. C O . ,  LockpOl·t, N. Y. 

B 2!!!i�g�e!. U Jo�!� �!!t!�!�pr��I!!. 
trated Catal�gue, address. inc10sing three 3�cent stamps, WM. T. COMSTOCK, 6 Astor Place, New York. A

C O LU M B I A  B I CYCLES 
����������������������� I 

chines. sent for stamp. 
'I'H E  I'OI'E Ill' F'G CO. ,  

597 Washington St., Boston, Mass. -==--------------
BARNES'  

P a t e n t  F o ot a n d  
Steam Power Machi
nery. Complete out
fits for Actual Work. 
s h o p  B u s i n e s s .  
Lathes for Wood or 
Metal Circular Saws, 
Scrool Saws,I1"'ormers, 
Mortisers. Tenoners, 

T h e " M O N I T O R . "  
A N E W  I , IFTING AN I) N ON. 

I.l l'Tl N (.  I N JEC'I'OR. 

Best Boiler Feeder 
in the world. 

Greatest Range 
yet obtained . DoeR 
not Break under Sudden Changes oj' 
Steam Pressure. 

A I ftO  l�Ule l i t 
E J E CT O RS 

OR 
Water Elevators, 

For Conveying 
Water and Liquid. 

lri� l'·��l':.!.:!��:r=i.���I1· 
N A T H A N  M A N U FACT U R I N C  C O M PA N Y ,  SOlId .. reat.logue. 92 &. 94 L i berty S t . ,  N ew York. 

KORTING UNIVERSAL 
INJECTOR 

FO R BOI LER FEED I N G. 
Operated by one handle. 

,q{� W I L L  L I FT HOT WATER.  
ht948d' POSITIVE A��I��

O

������:�ED U N DER 

NO ADJUST M ENT FOR VARYING STEAM PR ESS U R E. 
WILL LIFT WATER 25 FEET. S E N D  FOR DESCRIPTIVE CIRCU LAR. 

OFF I C ES A N D  W A R E ROOM S : 
Philada.,12th & Thompson Sts. ! New York, 109 Liberty 
Boston, 61 Oliver St. Street. Augusta, Ga .. 1026 Fenwick St. Denver, Col., 438 Blake 
San FranCiSCO, Cal., � Califor� Street. 

nia Street. Chlcago, m., 204 Lake St. 
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�; No. 1999 11Iain St., Itocktol'd, Ill. 

"'(IVDII:. .A.. :E3[.A.��rl!il. 
l�rovldeJlee. n. li (Park St.), Six minutes' walk West from station. 

OrlldnRI and Only Builder of the 
H A R R I S · C O R L I S S  E N C I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engi neer's and Steam U ser's 

Manual. B ". W. HI I I  M.E.  Prlce S I .25. 

[AUGUST 23, 1 884. 

Corne l l  Un ivers ity . 
OOURSES IN 

Electrical Engineering, 

Mechanic·al Engineering, 

Civil Engineering 

aud Architectnre. 
Entrance Exnm illati oll s  Begin 11t 9 A . M., J'une 

16 aud Sept. 16 18S4. 
For the UNIVERSITY REGISTER, containing fu ll 

statements regarding requirements for admission, courses of study. de.£!rees, lionors, expenses. free 8cho-
Wf�iP�R�isualI�loro*pe8�id,n�reali�H'v�'il'�h �� 
Ithaca, N. Y. 

IIPrint Your Own Cards L!�;!�, 
with our $3 Printing Pre... Larger sizes 
for c irculare, etc .. $8 to $75. For young 
or old, busineES or plea.ur�. Everytbing 
easy, printed directions. Send two siamps 
for Catalogue of Presses, Type, Cards, 

etc ., etc . . to the factory. Kelsey & Co., Meriden, Ct. 

T H E R M 0 M ET E R S Photooraphic Outfits jor 
Amateurs. Opera&lasses, 

Microscopes
j 

Telescopes, Spectacles. Barometers. W. H. 
WA J .lll :OO ,EY ""' (:11 ., successors to R. & J. Beck, 

Phlladelphia. Illustrated Price List free to any address. 

OF THE 

J dtutifit �tutritau 
FOR ISM. 

'I'he Blost Poplliar Sdell t i lle l'a\leI' I II the \forld. 
Only 83.\;10 a Year, I llcl n d l ng p".tall'e. Weeldy. 

:i� NUlnbers It Yelll·. 

'l'hls widel y cil'cnla l ed and splendldly lllustrated 
paper is published weekly. }]very number contains six. 
teen pages of useful information, and a large number 01 
original engravings of new inventions and discoveries. 
reprelSenting En�ineering Works, Steam l\lachinery, 
New Inventions, Novelties in MechaniCS, Manufactures. 
Chemistry. Electricity, Telegraphy. Photol!'raphy, Archi
tecture . Agriculture, Horticulture. Natural History, etc. 

A I I  Clnsscs of n.eud el'H find in the SCIE ;": 'l'IFIO 

AMERICAN a popular res'U!Jne of the best scientific in .. 
formation of the day ; and it is the aim of the publishers 
to present it in an attractive form, avoid ing as much as 
possible abstruse terms. To every intelligent mind, 
this journal aft'onfs a constant supply of instructive 
reading. It is promotive of knowledge and progress in 
every community where it circulates. 

'l'el'ms of �nb!ijC l'iplio'I .-One copy of the SCIEN
TIFIC AM lnUCAN will be sent for one year-52 numbers
postage prepaid, to any subscriber in the United States 
or Canada. on receipt of t h  .. ef� dolhn'f!iI n l l d  hvell l Y  
cel lts by  the pu .... lishers j six months, $1.60 ; three 
months, $1.00. 

CJ nbs.-()u c  extra copy of the SC iEKT I F IC Al\lI�RI
CAN will be supplied gratis jor every club oj five s1lbscriber. 
at $3.20 each ; additional copies at same proportionate 
rate. 

One copy of the SCIENTIFIC AM ERICAN and one copy 
of the SCIE:\TIFIC AMERICAN SUPPLEl\I If,N'j' will be sent 
for one year, postage prepaid, to any subscriber in the 
United States or Canada on receipt of seven dollars bv 
the publishers. 

The safeRt way to remit Is by Postal Order, Draft, OI 
Express. M ouey carefUllY placed inside of envelopes, 
securely sealed, and correctly addressed, seldom goes 
astray, but is at the sender 's  r isk. Address all letters 
and make all orders, drafts, etc., payable to 

�UNN &; CO., 
36 1 B roadway N ew York.  

'1'0 )i'ol'eian SlIbscl·ibers.-Under the facilities of 
the Postal Union. the SCIE:\'TIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub� 
scribers in Great Britain. India, Australia, and all other 
British colonies i to France, Austria, Belgium, Germany 
Russia, and all other European States ; .Japan. Hrazi1 
Mexico, and all States of Central and South Amerjea. 
T�rms, when sent to foreign countries, Canada excepted, 
$4� gol::!, for SCI E N TIFIC .AMERICAN, one year ; $9, gold 
for both SCIEN TIFIC AMl1:RICAN and S U PPLEM E :'-J T  for 
one year. This includes postage, which we 'Pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, Ne w- York. 

PRINTING INKS. 'rHE " Scientific American " is primed with CHAS. 
E:<!EU JOHNSON & CO. 'S :rnK. Tenth and Lom

bard St •• Phila., and 47 Rose S t . ,  o!,p. Dnane St., N. Y. 
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