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THE PANAMA CANAL. 

The present condition of the work of excavating the 
interoceanic canal, which comprises the removal of 
about three billion cubic feet of rock of varying con
sistency, may be summed up as follows :  2,450,000,000 
cubic feet, 350,000, 000 of which had already been 
excavated on the 31st of last December, are to 
be removed by the different firms, according to 
terms of contract which fix the finishing of 
their work at succes�ive dates in 1885, 1886, and 
18'37. The 1, 000,000, 000 cubic feet making up 
the entire volume of the cutting will be re
moved either by the same parties \ which ap
pears to be most rational), at the close of their 
present contracts, or by new parties, who, like 
their predecessors, shall accept fixed epochs for 
the delivery of their work in a finished state. 

Two billion four hundred and fifty million 
cubic feet of the canal, then, are now given up 
to the dredges and excavators of the twenty-one 
p rincipal contracting firms. Six hundred and 
thirty million cubic feet, about, must be finish
ed by the first of August of the present year; 
about fifty million in June, and about one bil
lion two hundred million on: the first of Octo
ber, 1886. The balance comprises the two ex
tremities of the canal, that is to say, the low 
and easy portions. The twenty-one contractors 
represent an expenditure of about forty-eight 
million dollars, of whieh 13 go to French con
tractors, 11 to American, 20 to Italian, Swiss, 
Swedish, and native, and 90 to an Anglo-Dutch 
company. The money to be paid the French 
is in part for work on the Emperador cutting, 
which we represent in Fig. 3, and the location 
of which will be seen on the map (Fig. 1) .  This 
work takes its name from quite a large village 
situated upon the Atlantic side of the Culebra. Em
perador is the center of a section of the great cutting, 
between the Obispo section, which marks the foot of 
this side, and the Culebra section, upon the crest of the 
Cordilleras. Upon examining the topographic plan in 
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Fig. 1, we find that in this extent of three and a half Colon to Panama. They are likewise connected with 
miles the Emperador :section embraces a broken cen- the works at the great dam, over which the trains of 
tral portion where rise Mounts Lapita, Cerrito, and cars, hauled by locomotives, go to deposit the excavat
Campement. '.rhese highlands are in places quite ed material that is to form the retaining wall of the 
rocky, and it is in one of such localities that the exca-I Chagres waters. The Emperador cutting has, at cer

Fig. I.-FIELD OF OPERATIONS AT El'IIPERADOR. 

Fig.2.-FlELD OF OPERATIONS NEAR THE CULEBRA. 

vators are seen working in our engraving. Beneath 
Mount Campement, toward the Culebra, the Empera
dol' section traverses the valley of the Obispo and the 
plain of Livio. Like all the sections oithe Isthmus, the 
Emperador works are connected with the. railway from 

tain points, a width of 650 feet. Immediately 
after the Emperador come the colossal Culebra 
works. It is between Mts. Culebra and Livio 
that the canal will be widest, as shown ill Fig. 
2. Four hundred and fifty million cubic feet 
of this section are being removed by the Anglo
Dutch firm, Messrs. Cutbill, Watson, and Van 
Huttum. This firm has contracted to remO\'e 
all the rock above the level 50 (see map). _ As 
the great cutting has a maximum depth of 370 
feet, the contractors will have to remove the 
solid rock to a depth of 230 feet. 

The annexed Fig. 2 represents a mean section 
of the Culebra cutting. The shaded portion 
shows the extent of the works under contract, 
and the lower section, under the line a b, shows 
what will have to be aftf'rward removed in 
order to reach the bed of the canal. 

It seems to be indicated that, after the com
pletion of the work that they have accepted, the 
same contractors will finish the cutting. The 
Culehra and Emperador works have for direct 
corollary the establishment of the Gamboa 
dam. 

While the excavation of ,the canal, the dredg
ing of the low portions, the construction of the 
Chagres dam, and the excavating of the side 
drains are going on, the ports of entrance on the 
Atlantic and Pacific will be established. Ex
tensive dredging operations have already been 
begun at Colon. A platform of earth, provided 
with a mole at its eastern extremity, has been 

constructed with the material taken from the Kenny's 
Bluff quarries near the roadstead of Colon. Upon this 
platform spreads out a new city, Christopher Colum
bus, containing workshops, stores, dwellings of the 
employes, etc. All these structures are connected with 

THE PANAMA CANAL.-Fig. S.-SCENE OF 9PERATIONS NEAR EMPERADOR, 
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each other and the Isthmus railway by branches. I 
Ships of the greatest draught can unload, free from the 
reach of the wind, alongside of wooden wharfs that 
project into the sea. On the Pacific side the establish
ment of a terminus port at Boca presents no technical 
difficulty. A maritime channel three hundred yards 
in width will form a true outer port, in which ships 
will be able to station themselves for their preliminary 
operations, and the left bank of which will be provided 
with tracks that connect with the railway. 
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lIANUFACTURING PROSPEIlTS. 

A number of interviews, held recently with the pro
prietors and managers of representative manufactur
ing establishments in a New England State, afford 
some interesting if not positive information relative to 
the prospects of manufacturers. 

Out of the number visited, fourteen establishments 
may be taken as representative. These comprise the 
makers of machine tools, steam engines, hand tools, 
cutlery, sewing machines, guns and pistols, machine 
screws, bench hardware, builders' hardware, drop forg
ings, patterns. A number of these branches are du
plicated ill the visitations. 

Last March six large dredges were being mounted at 
Boca, and are certainly now in active operation. 

This colossal installation, and all these fields of ope
rations, over which are maneuvered hundreds of ma
chines, thousands of cars, and a formidable materiel, 
required a special organization for the service of the 
transports, the starting, and the repairs necessitated by 
continuous work. For this reason the Isthmus has 
been divided into three sections-from Colon to San 
Pahlo, from San Pablo to the Culebra, and from the 
Culebra to the Pacific-with the central seat of the 
shops at Matachin, at the foot of the dam and the great 
cutting. The entire stock of tools, apparatus, etc. 
that which i8 to be sent to the different fields of opera
tion, and that which comes from the latter for repair
s concentrated at Matachin. The Isthmus railway, 

which is now the property of the Interoceanic Canal 
Company, wonderfully facilitates that moving about 
of the implements, etc . ,  upon which depends the regu
lar operation of the different sections. 

In short, more than two-thirds of the canal are now 
under way, with a formal engagement on the part of the 
contractors to have their sections finished at an epoch 
that shall not exceed the end of 1887. The execution 
of the canal, then, is a problem that is now solved. 
The parties who have contracted to perform their work 
cannot break their agreement. The company, more
over, holds in reserve sufficient tools to allow the engi
neers at a given moment either to replace or aid any 
contractor who is getting behind. All the contracts 
contain a special clause that gives the director-general 
of the works the right to step in with his own machines 
and his own men in any case of this kind.-La Nature. 

••• I. 
Ova 01: Bllharzla In tbe Lung •• 

From a communication to the Unione Medica Egi
ziana of June 15, by Dr. Belleli, it appears that genu
ine ova of bilharzia hrematobia have been discovered 
in the lnngs. The p<ttient was an adult man, who died 
in the Hopital des Diaconesses at Alexandria. He had 
been admitted a few days before his death with puru
lent cystitis, consecutive to the bilharzia disease. 
Rigors and intermittent fever were the chief symptoms, 
and nyremia was diagnosed. An autopsy was made, 
and the bladder. liver, kidneys, and lungs removed for 
examination. The walls of the bladder were infiltrated 
with the ova of bilharzia. One of the kidneys was 
studded with minute abscesses, and numerous ova 
were easily detected in both kidneys and the liver. 
On the surface of the lungs numerous small abscesses 
of va.riable size were seen ; in the walls and contents of 
these abscesses, the eggs of the bilharzia were found. 
The eggs in the lungs were like those in the bladder in 
every respect, but they were much less numerous. 
Nearly all the eggs were found in the interlohular con
nective tissue; a few were detected in the intralobular 
and peribronchial structures. The situation of the ova 
corresponded to the distribution of the finer ramifica
tions of the pulmonary artery, along which they 
had traveled. The connective tissue in the neighbor
hood of the blocked vessels had undergone a proceSR of 
proliferation of recent date. The other pulmonary 
tissues were in various stages of inflammation and sup
puration. This occasion is said to be the first on which 
the eggs have been discovered in the lungs. The adult 
worm lives in the portal vein, and the eggs are distri
buted thence. It i" supposed that in the present case 
the ova passed from the vesical veins into the hypogas
tric veins, and so into the vena cava inferior, whence 
they would traverse the right heart, and so get lodged 
'n suitable branches l)f the pulmonary artery. Another 
route might be through the communication between 
the portal and systemic systems, by way of the hremor
rhoidal plexus. A third mode of transit is suggested 
m the vessels of a certain caliber, which are said to 
provide direct communication between the portal 
trunks and the sub-hepatic veins or vena cava inferior. 

Lancet. 

SPEAKING of the rotting of timber, the Bnilder 
says : "The Merulius lacrymans is the common wood 
fungus that destroys nine-tenths of the wood with 
which we are acquainted. The reason of it being com
mon to new buildings and not to old is that moisture, 
one of the constituents of its existence, is more present 
m new, green buildings than in old, dry, seasoned ones. 
The two prime conditions of its existence are moisture 
and heat ; if moisture is present without heat, it will 
not grow, and hence its depredations, in the winter 
time are unknown. If heat is present without moist
ure, it will not grow, and hence ventilation for the 
passag-e of a current or dry air will prove fat.al to its 
eXlStence. 
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Taken as a whole the reports are favorable, not only 
for present work, but for prospective business. In 
one establishment the hours of work have been doubled 
during the month of Augllst ; the factory had been 
running on half time for several months. This in
crease of time is not due to a .. spurt " of a single 
order, but to a gradually increasing pressure of small 
orders. Two machine tool establishment.s have lately 
increased their force of hands, and are busy filling re
cent orders; they both say that they have few finished 
tools in stock. The stearn engine builders complain 
of a lack of orders; there does not appear to be many 
new manufactories starting, and few which are increas
ing their power. The call for bench tools for iron and 
wood has lately received an impetus from fresh 
orders; but possibly this may come from dealers whose 
stock has run low. Cutlery, guns, pistols, and sew
ing machines are more in demand than they were 
three months ago-April and May-and the manufac
turers are confident that " the good times" are about 
to come again. Machine screws are affected largely by 
t.he manufacture of machine tools and manufacturing 
machinery; but this industry, which has lagged 
slightly, is coming up to a healthy if not a driving 
condition. Bench hardware has suffered considerably; 
the dealers have a considerable supply on hand. In 
some localities builders' hardware has been in brisk de
mand all through the spring and summer, and there is 
an increase in orders. Drop forgings are special as 
well as regular, and the former seem to have increased 
in orders, while the latter have not materially fallen 
off. 

So these facts as to the actual state of work may 
be properly supplemented by the combined opinion of 
the managers of the manufactories. On the whole, 
the impression gained is that our manufacturing busi
ness is beginning to increase; the deadlock is to be 
removed, and the dullness of years is to be gradually 
changed to an activity that shall give competent 
labor remllnerative employment, and invested capital 
profitable returns. 

As to the cause of the present relative inactivity, 
opinions differ. Probably there are combined causes, 
which do not resolve themselves into a comprehen
sive explanation. B ut all those who have been ad
dressed on the subject agree upon one cause-that of 
production beyond the requirements of the people. 
It is a remarkable state of society where more of all 
comforts, necessaries, and luxuries are provided than 
can be sold to those who are able to pay for them ; it 
may, nevertheless, be the fact. 

4j.,. 
THE TRIANGULATION AND HYDROGRAPHY OF THE 

COAST. 

The charges that the work of triangulation and hy
drography, as carried on by the Coast and Geodetic 
Survey, has been arranged so as never to be completed 
are misleading, and calculated to do much injustice t.o 
a really import.ant and meritorious service. It matters 
not what action shall be taken regarding the present 
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about tbe bays and sounds of North and South Caro
lina, and indeed on a great part of the coast, only a 
granite block with crosshairs cut in the top marks the 
various points in the triangulation, and as these. espe
cially on sandy coasts, are taken out and utilized by 
the fishermen as anchors, the" points " have to be re
determined or otber ones made before the work of hy
drography can even be started. 

A few weeks of clear weather will generally suffice to 
redevelop the triangulation, but if such a scheme bad 
never been carried out, the preliminary labor to be 
performed would be immense; a whole season and per
haps two would intervene before the hydrographers 
could begin operations. An observatory would have 
to be erected, protracted astronomical observations 
taken, and a base line measured-a tedious and deli
cate work. 

Hence it is that the statements in the recent Wash
lug dispatcbes to the effect that " the survey of the 
coast is likely to last for a thousand years, " though in
tended evidently f(.r irony, do not necessarily prove a 
lack of expedition in the work, nor a reason for its dis
continuance. 

Ititufifit �tutritltu. II3 
Reis " theory, so firmly upheld by one of the circuit· per cent, while the greater loss is 17 per cent, sbowing 
j udges. tbat tbe real discrepancy is due to tbe greater destruc

The fact is that the scope of the Bell patents as de- tion wrougbt by fires ratber tban to tbe actual increase 
termined by the courts is a monument to tbe ability in tbeir number. Tbe statistics sbow furtber that, 
of the lawyers engaged by tbe Bell Telepbone Com- other things being equal, the fire loss of a locality, for 
pany. So tbin a series of claims were in all probability any considerable period, varies inversely with the rain
never before made to protect a monopoly so securely. fall. 
We are firm believers in according protection to in- At the present time, in the United States and Cana
ventors. The recent tendency of the courts to destroy da, we are suffering a monthly loss from fires of almost 
patents sbould certainly be deprecated by all who $10,000,000-a tremendous tax upon our wealth prod.uc
have the real interest of the country at beart. But, in ing power. Wbile tbe scheme of insurance has miti
equal measure, the unjust broadening of claims should gated the burden somewbat by distributing it over 
be condemned by all. A monopoly of an extent mea- many shoulders, it has given rise to a deplorable false
sured by one hundred millions of dollars should not be ness in the popular reasoning. People have come to 
sustained on any but a solid basis. The inventor, Mr. believe that a policy cancels loss, and it must be con
Bell, has reaped ample reward for any merit that did fessed have come likewise t� act upon the principle. 
exist in his labors. As his work seems to bave been Omitting the fiagrant immorality of incendiarism, 
so largely anticipated, and as the public are really suf- tbere is still a large class of apparently respectable 
fering from the rigid monopoly awarded bis stock com- citizen8 who permit tbemselves to regard the preserva
pany, it is time bis claims were more carefully scru- tion of property for wbich otbers are responsible as less 
tinized and their extent limited. This work we bope sacred than if the weight of loss rested upon tbemselves. 
will be effectually done by the Supreme Court, when- We can only look for the decrease of fires in any 
ever the case will be properly presented to them. community where there is a proper building inspection, 

.. I • , .. The general opinion of patent lawyers is that the and still more where there is a healthy state of moral 
THE REIS TELEPHONES. United States Supreme Court has been too rigid in its sensitiveness. 

It is a well received principle in patent law that an dealings with original patents and reissues. Few pat- • I • , • 
invention is protected for all possible uses, even for ents comparatively can stand before it. The Bell Industrial Comparison behveen Illinois aud 
sucb as were unforeseen by tbe inventor. In some of patents bave not yet reached this last tribunal. When nassachosetts. 
the voluminous testimony and arguments of the Bell they do, some restriction will certainly be placed upon Tbe most interesting portion of the report of the Illi
telepbone suits, it has been suggested that the trans- them. It will not be strange if tbe much criticised nois Bureau of Labor Statistics is that devoted to a 
mission of articulate speech was not contemplated in action of the court in patent cases sbllli at last be pro- comparison of the industrial conditions of Illinois and 
the original Bell telepbone patent. Yet under the ductive of good, and tend to defining and restricting. Massachusetts. As "imilar methods of inquiry were 
law such a feature would not invalidate the patent, the extent of a monopoly that has become a public followed in tbe two. States, there is the more value in the 
which would be good for all its uses. evil. The morals of the case and j ustice to the in- results obtained. The following conclusions are' made : 

The same state of things exists in the case of the ventor have been amply satisfied. It now is only a Twenty-one industries, represented by 2,440 establish
old Reis telephone. Philipp Reis invented, constructed, question of how to deal with the members of a giant ments, were taken in Massachusetts, and 34 industries, 
and experimented with a number of different kinds of corporation. On the one band is the comparatively represented by 1, 666 establishments, in Illinois. The 
telephones during a period extending from 1859 to 1874. limited number of stockholders, on the otber hand is 2,440 establishments of the former State employed 
He died in 1874. Precisely in accordance with modern the public at large. The inventor and bis family bave 207, 793 hands; the 1 , 666 establishments of the latter 
telephone practice, he divided his instruments into two all reaped fortunes out of the patent. The corpora- employed 95, 912 hands. The whole number of manu
classes, transmitters and receivers. These instruments tion itself has founded a business that the entire anni- facturing establishments in each State is about the 
have been repeatedly tried of late years, and it has bilation of the patents would not destroy. Thus even same, Illinois having 14,549, and Massachusetts 14, 352. 
been definitely determined that tbey will transmit ar- in the destruction of the Bell patents no hardship Illinois has 1.848 establishments in wbich $5,000 or 
ticulate speech. It would seem tberefore that in them would be done, and the public would be vastly bene- more was paid in wages during the census year, 
would be found the complete anticipation of Bell's fited. and 1 , 666 of these were used in the investigation. 
broad claim to the electrical transmi,;sion of speech. .�.> • , • , .. Massachusetts has 3, 663 establishments in which $5,000 
:Sut the point is made that in Reis' bands bis instru- Fire Losses. or more was paid in annual wages, and 2,440 were used 
ments did not effect this. It is argued ,that they were.;" The Chronicle fire tables for 1885 contain a review of in the investigation. Thus there appears to be in 
only designed to transmit sounds in general, such as the total losses from fire in the United States and Can- Massachusetts nearly twice as many large establish
the tune of an air sung into the receiver, or the notes ada during the past ten years, which shows an appal- ments as in Illinois, and not only a greater number, 
of a piano or otber musical instrument. The analogy ling destruction of values from causes largely prevent- but the establishments themselves are more extensive, 
between the position of the 1876 Bell patent and the able. During this single decade, tbe loss of property as is shown by tbe fact that the average number of em
Reis telephones is perfect. In both instruments is by fire amounted in the aggregate to nearly $900,000,000, ployes to each in Illinois is only 57+, while the aver
latent the capacity for transmitting speech, but by a sum so large as to be quite p ast belief, did it not rest age for each establishment in Massachusetts is 85+. 
neither Bell nor Reis was this power distinctly upon undeniable statistics. In Massachusetts, 30'13 per cent of all employes are 
claimed. • The distribution of this immense loss has been rather women, while in Illinois only 12 '16 per cent are women, 

In view of the really striking analogy, the anticipa- curious. Upon the assumption that the average loss and the preponderance of this class, and the laws gov
tion seems most complete. Both inventors appear on per capita amounts to about two dollars a year, we erning their employment in Massachusetttl, prepare us 
the field with devices adapted for the same end, but find that two-fifths of the annual combustion occurs be- for finding 80+ per cent of the establishments in 
neitber with perfect distinctness claims this function tween elevations of 500 and 1, 000 feet above the sea; Massachusetts running 10 hours, as against 63+ per 
as a part of the invention. three-fiftbs, where the mean annual temperature ranges cent of those in Illinois. This disparity is modified 

The courts in their sweeping decisions in favor of from 45° to 55°; two-fifths where the mean annual tem- somewhat by the fact that 26+ in Illinois run less than 
the Bell patent dispose very summarily of Reis' inven- perature of July is from 70Q to 75° ; nine-tenths where 10 hours, as against 16+ per cent of those in Massa
tions. In one decision the judge rather gratuitously the range of maximum temperature is from 95° to 105° ; chusetts; but, on the other hand, the number of those 
says that a century of Reis would not bave produced seven-tenths where the annual rainfall ranges from 35 which run more than 10 hours is much greater in lili
an operative telephone. By all the decisions Bell's to 50 inches, and three-tenths wbere the rainfall of nois than in Massachusetts. 
claims have become so broadly construed that the spring and summer is from 20 to 25 inches. Between In Illinois children and youth constitute only 6'07 
actual Reis telephone could not be used without infring- the 40th and 41st parallels of latitude and the 73d and per cent of all employes; by far the largest percentage, 
ing them, if it were so used as to transmit speech. In 84th degrees of longitude a greater loss occurs than 37'75, being found in the tobacco factories. In Massa-
other words, if one of our readers were to place a Reis between any others. chusetts, 4 '93 per cent of the workers are children. 
transmitter in one house and a Reis receiver in an- Since 1880, the fire losses have been increasing rapid- The daily earnings are $1.51 in Illinois and *1 .23 in 
otber, and connect them by wire, and were to talk ly, tbe greatest difference coming between the years Massachusetts, and the yearly earnings ill the former 
over !luch a line, he would constitute himself an in- 1882 and 1883, when the increase amounted to $16,000, - are $430, and in the latter $358. Both amounts seem 
fringer of Bell's claims, though he was using an inven- 000. The monthly proportion shows also a number of very low, but it must be remembered that they are not 
tion marle by a man who died two years before the curious features. While the losses during other months the yearly earnings of men, but an average of all tbe 
date of Bell's 1876 patent. If Reis himself, as is almost are quite variable, they seem to be very regular in earnings of men, women, and children. As Massachu
certain, spoke tbrough his telephones, be ought to be February and March. The widest ranges have been setts employs nearly twice as many women and children 
considered an infringer in advance of his time. Seri- noticed in January and in the early fall. in her industries as Illinois, this large proportion of 
ously speaking however, the bearing of the Reis in- The causes of fires have also been carefully classified, cheap labor would doubtless account in a great measure 
ventions upon the Bell claims depends on tbe follow- and the results sbow an alarming predominance of in- for the discrepancy in these averages of earnings in 
ing facts : Reis' telephones did transmit sound ; they pro- cendiarism and of defective construction scarcely less the two States.-Bradstreet's. 
babJy transmitted speech in the days of the inventor, criminal. For several years past, approximately one- • • • 
as they are perfectly capable of doing so at the present third of all fires were the work of incendiaries, and tbe A Waterspout. 
time. This much should constitute them an anticipa- percentage in the different States and TerritorIes varied A dispatch from San Antonio, Texas, July 6, says : 
tion of the broad claim to electrical transmission of in 1884 from 11 per cent in California to 62 per cent in "Yesterday morning, near Walden, 150 miles west of 
speech. Bnt their effectiveness as anticipations would Kentucky. here, an eastbound freight train was struck by a water
be vastly increased if it could be .definitely proved that These variations seem to have no dependence upon spout. Tbe engineer saw the spout approaching, 
speech had been transmitted by them during Reis' density of popUlation, but show an undoubted connec- bounding along like a rubber ball, tearing up the earth 
lifetime. tion between incendiarism and illiteracy, altbough the and uprooting all in its way. He reversed the train to 

Numerous passages from Reis' writings are cited to States named represent by no means the apex or base avoid the waterspout, whose course was tortuous. 
prove this. But they all are considered unsatisfactory of the social pyramid. The monthly curve of incendi- Just as the waterspout reached the line of the road it 
to about such an extent as is tbe Bell patent of 1876, in arism for the years 1883 and 1884 shows two periods changed its course, an d pounded along parallel with 
its own claims to speech transmission. An appeal to of maximum outburst, the smaller occurring respect- tbe road with frightful velocity. Wben opposite the 
Reis' contemporaries has been made with far more fruit- ively in May and April, and the larger in September train it burst, deluging the engineer, fireman. and 
ful results. In Professor S. P. Thompson's work on and October. 

. 
brakeman, who abandoned the train and climbed some 

the Reis telephone, a number of letters from friends of Under other divisions, equally curious results have, trees to avoid a wll(ve of water fully eight feet high and 
Reis are printed. Many of tbe writers are men in been obtained. Take, for instance, the influence of /' about 100 feet wide. The locomotive and 14 cars were 
high standing in the scientific world. The letters are atmospberic conditions. As one would expect, the raised bodily and camed nearly 200 feet from the track, 
in some cases to the effect tbat articulate speech was greater loss occurs during the dry season of the year, I while the roadbed was completely obliterated. No one 
received through the telephones as early as 1859-1864. wben everything is more easily infiammable, and the was hurt. The extent of the damage is unknown. 
Others are not so defimte as to tbe facts. But the means for extinguishing fire are less available. But I Through trains west of here on the Sunset road have 
gC'neral unanimity of all on this subject is most strik- the difference i!' less than would bp, supposed. In the been abandoned. Roadbeds and a number of bridges 
ing. They effectually disprove of the "century of number of fires. the excess in the dry season is only 4 have been washed away by recent heavy rains." 
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CAR COUPLING. 

At the top of the front end of the drawhead are 

jaws between which is a slot extending to the rear. 
Between the jaws is pivoted a coupling lug, formed 
as clearly shown in the cut, and free to swing up 
and down in the slot. The entering link strikes the 
bottom beveled edge of the lug and raises it; the lug 
then drops into the link. The lug is locked in place 
by the prong of a hook pivoted on top of the draw
head being passed into the hole in the lug. The 
hook is shifted by means of a hook on one end of a 
rod, whose other end is slightly curved and tapered. 
To uncouple, the prongs of the hooks are withdrawn, 
and the lugs are raised by means of the rod, the ta
pered end of which is passed into the eyes on the top 
edges of the lugs. By holding the lugs raised by 
placing the prongs of the hooks under them, the 
cars may be run together without coupling. This 

1 

FIELD'S CAR COUPLING. 

coupling-invented by Mr. Henry Field, Jr. , of New 
Bedford, Mass.-may be strongly built, and does not 
require the brakeman to enter between the cars at 
any time. 

.... , .. 

WINDOW SASH AND FRAME. 

An invention lately patented by Mr. George W. 
Henry, of 195 Broadway, New York city, consists of a 
window frame and sash so constructed with inclined 
or wedge-shaped surfaces as to make perfectly air
tight joints at all points between the frame and sash 
when the latter is closed. Fig. 1 is a sectional ele
vation of half the window, Fig. 2 is a perspective 
view, and Fig. 3 is a transverse sectional elevation. 
The lower strip of the upper sash is thicker horizon
.tally than the upper one, and the side strips are in
clined at their outer surfaces, being thickest at their 

HENRY'S WINDOW SASH AND FRAME. 

bottoms, as shown in Fig. 3. The edges of the side 
strips are also inclined, as indicated by the dotted 
line in Fig. 1. The sash is thus formed with inclined 
surfaces in all directions, front, back, and edgewise. 
The lower sash is made in the same way, and the two 
sashes are placed in the frame with their widest parts 
at the center. The upper and lower portions of the 
frame are so formed that when the sashes are closed 
there will be a wedge fit at all points, whereby all dust, 
snow, and water will be excluded, and there will be no 
rattling of the sash. This invention may also be ap
plied to solid sliding hatchways or doors, and to other 
frames placed in openings and adapted to slide. 

THE SKIAGRAPH. 

Wood engraving, although undoubtedly still pre
ferred by most publishers for illustrating books and 
periodicals, has of recent years been to a great extent 
superseded by photo-electrotyping. In this process 
the pen takes the place of the graving tool, and an 
artist thoroughly familiar with this kind of work cau 
produce most pleasing effects at a cost below that of 
wood engraving. The skiagraj)h 
(shade delineator) has been devised 
for the use of such artists, and with 
its aid an endless variety of shades 
can be introduced 'on a pen and ink 
sketch. 

Its capacity in this respect is 
almost unlimited; as many difl'erent 
shades or tints can be produced as 
designs can be by the kaleidoscope. 
For artists engaged on sketching 
illustrations for manufacturers' cat
alogues this instrument wB! be 
found to be a most valuable auxil
iary, and in the hands of those who 
know how to use it to the best ad-
vantage. all kinds of artistic work 
can be executed in a manner com
paring favorably with engraving. 

In the accompanying cut, a is a 
bed plate having on its upper sur
face a central socket; b is a revolv
ing plate having on its lower sur
.face a central pin fitting in the 
socket; c is the tint plate carrier, 
resting on the revolving plate; d is 
the tint plate, resting on the carrier; e is the tint screw, 
by which the carrier and tint plate can be moved 
backward and forward. By this movement tint lines 
can be thickened up to any desired shade. The tint 
plate and carrier can be locked at any angle at which 
they may be placed by mean!H)f the locking screw, I; 
{J is the surface plate, on which is screwed the hardwood 
sketch frame, i; h h are adjusting screws to regulate 
the distance of the surface of the pen and ink sketch 
from the surface of the tint plate. 

The artist first makes a light pencil sketch on the 
upper surface of a sheet of drawing paper stretched on 
the frame, i. Then with pen and ink he makes the 
outlines and does all the other pen and ink work, ex
cept that to be done by the skiagraph. '.rhe next step 
is to screw the frame, with the fMe of the sketch down, 
on to the surface plate, which can be lifted on or off 
the instrument as often as may be required. The 
drawing paper being semi-transparent, the artist then, 
on the back surface of his sketch, makes a pencil out
line of the surface on which he wishes to produce a 
certain tint. The tint plate, having been inked over 
with printer's ink, is put in position, and that part of 
the drawing designed to receive the tint is pressed 
down to obtain the desired impression. By using the 
tint screw for thickening lines, the revolving plate for 
cross lines, and combining the shades produced by 
several tint plates, almost any desired effect can be at
tained. The sketch when finished is placed in the 
hands of the photo-engraver, and a plate ready to print 
from can be had in a very short time. 

This invention has been patented by Mr. Edward H. 
Brown, of 7 Warren Street, New York city, who will 
furnish particulars regarding United States and foreign 
patents. 

Waters oC Sugar Works. 
It is remarked that a sugar works consuming daily 

4, 000 cwt. of beets furnishes as much foul water as a 
town of 20,000 inhabitants, and discharges as much 
organic impurity as a town of 50,000 inhabitants. The 
waste waters contain suspended matters, i. e., frag
ments of beets, dissolved organic matter, both nitro
genous and non-nitrogenous, and salts, sulphates, 
chlorides, and phosphates. Hence all condit.ions for 
energetic putrefaction and the multiplication of bac
teria are present. The author recommends precipita
tion followed by irrigation, except when the effluent 
can be conveyed into a large river, "the water of 
which will play the part of the soil. "-A. Bodenbaen· 
der. 

• I •• ., 
SMOKE-CONSUMING FURNACE. 

Much inventive genius has been expended upon the 
suppression of the smoke nuisance, and a great number 
of plans, more or less effective, have, from time to time, 
been brought forward for this purpose. The device 
which we illustrate is one which has been suggested 
by Mr. John L. Peslin, of Appleton. Wis. , w.ho built a 
a small experimental furnace several years ago, and 
succeeded in obtaining very satisfactory results. The 
first figure shows the self-closing fire door in perspect
ive. The central axis, about which it rotates, is provid
ed on its end with a clover-leaf cam working against 'a 
small roller which is pressed upward by a spring. In con
sequence of this construction, when the fire door is part
ly revolved to admit the coals, as shown at the left of the 
second figure, the clover-leaf cam presses the roller 
down, and the spring is brought into greater tension. 

[AUGUST 22, 1885. 
As soon as the fire door is relieved of pressure, there
fore, the action of the spring on the cam returns it to 
its first position, and the door is closed automatically. 

The second figure illustrates the general action of the 
furnace. The grate is curved in cross section, and is 
fed with coals from each side. The body of the fire is 
constantly red and glowing, for the supply of fuel be
ing added from the sides and not from the top, as ordi-

, 
\... � 

BROWN'S SKIAGRAPH. 

narily, there is no sudden lowering of the t.emperature, 
and consequently no evolution of smoke in the main 
fire chamber over the grate. Smoke, nevertheless, is  
produced, and in quite large quantities, but its genera
tion is limited to the coal chambers at the side of the 
fire box, and it is fully disposed of without having a 
chance to find its way to the smoke stack. Its course is 
illustrated by the arrows. Jets of steam at each side 
create a strong downward draught, and force the smoke 
to find an outlet through the layer of burning coals. By 
this baptism of fire the finely divided particles of carbon, 
whose suspension in the mass constitutes smoke, are 
brought to the temperature of combustion, and pass off 
through the stack as carbonic acid chiefly, though if 
there be insufficient air, carbon monoxide will also be 
among the products, and will be a source of lost energy, 
but quite invisible, and without the disagreeable quali
ties of smoke. 

Dampers are provided in each fuel chamber, as 

PESLIN'S SMOKE-CONSUMING FURNArE, 

shown. By this prelimillary heating, the coal is de
prived in a large measure of its volatile constituents, 
and by the time it reaches the zone of combustion on 
the grate, will be reduced to the condition of an imper
fect coke, and therefore incapable of generating smoke. 
Doors are provided at the front of the fire box. both to 
admit the necessary air and to permit of stoking the 
fire. It has not been our pleasUl'e to see this furnace 
in operation, but its plan embodies correct chemical 
principles, and on independent grounds we are quite 
prepared to believe the inventor's statement that it is 
very effective in preventing the contamination of the 
atmosphere by smoke. 
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COMBINED BAG HOLDER AND TRUCK. 

The truck board, provided at its lower end with 
wheels ami foot piece, has its upper end tapered to 
form a handle having a head. In each side of the 
lower part of the handle is a longi tudinal groove. A 
metal rod, Fig. 3, from % to Yz inch in diameter, is bent 
to form a large loop, which may be square, circular, or 
oblong, and the inner ends are bent down and crossed 

KATZ'S COMBINED BAG HOLDER AND TRUCK. 

to form a loop, and are then bent inward to form hooks. 
The holder is placed on the front of the board at the 
upper end, the handle portion is passed through the 
small loop, and the hooks are passed into the side 
grooves. The open end of the bag is passed through 
the large loop, and the end seam is turned down over 
the outside of the loop and over the head. The bag 
can then be easily filled, as its mouth is held open, and 
as the weight in the bag increases, the top is held more 
firmly on the loop. If desired, the loop can be formed 
as shown in Fig. 2, the ends bein� hent to form a square 
frame and the hooks being dispensed with. Moving 
the filled bag about is facilitated by its being held to 
the truck. 

This invention has been patented by Mr. Casper 
H atz, of Big Stone City, Dakota. 

.. . . , . 
FIRE ESCAPE. 

In a vertical shaft on the inside or outside of the 
building, a fire escape is erected consisting of a series of 
inclined ways or chutes, A, which are secured to the 
walls or arranged between them, and are alternately 
inclined in opposite directions, the lower end of one 
chute being a short distance above the upper end of 

GOLLINGS' l'IRE ESCAPE. 

the next lower. Two chutes are placed for each story, 
one extending from the floor to the middle of the 
story below, and the other from the middle to the 
floor below, and so on. The upper surfaces of the 
chutes are hollowed out, and carpflt or canvas is se
cured to the top edges of the sides to . form an elastic 
support. At each floor is a door located at the upper 
end of a chute. At the lower end of the lowest chute 
is a door, B, sliding vflrtically in a recess in the wall ; at
tached to this door is a wire extending upward on the 
side of the shaft and connected by a wire, passing 
over a pulley, with the swinging edge of the door at 
each story. By opening any one of the doors the wire 

Ititufifi t !tutticau, 
i s  pulled upward and the sliding door raised. Persons 
step from the floor upon a chute, and sliding down al
ternately in opposite directions, are landed on the 
ground. If desired, a sliding piece may be arranged 
on the bottom chute in such a manner that it will 
slide out and form a continuation of the chute when 
the door is raised. 

This invention has been. patented by Mr. Henry 
Gollings, of Beltzhoover, Pa. 

.. 4 1 . " 
How to Keep Moths Out of Carrial1:es. 

As this is a subject of very great importance, es
pecially at this season of the year, we wil l not wait un
til we have tested the remedy s uggested by an old 
trimmer, who has been using it for a number of years 
back, and claims for it a comparative victory over 
those destructive pests known as moths. His plan is 
an invisible one, and strikes at the very harboring places 
they infest. The plan is a mixture of the paste, and 
will not in any way impair the quality of the paste nor 
stain the' linings, as might at first be supposed. The 
paste is made up in the usual way with fine tar mixed 
in it, in the proportion of two tablespoonfuls to a gal
lon of paste. 

By putting this in the paste you will readily �ee that 
'
the preventive is distributed throughout the whole 
carriage. The odor, it is said, remains a long time, but 
is not sufficiently strong to render it disagreeable to 
smell; hence the ad'visability ot using it in the carriage 
business.-Carriage Monthly . 

.. . . . . 
Geolol1:1cal S u,"vey of' New .Jersey. 

The Director of the State Survey. Prof. George H. 
Cook, is now preparing a complete atlas of New Jersey, 
several sheets of which are already issued. Including 
the margin, they are each 27 by 37 inches, and are in
tended to be folded once, making the dimensions of 
the atlas 18Yz by 27 inches. When completed there 
will be seventeen of these sheets, drawn to the uniform 
scale of one mile to the inch. Those so far issued are 
six in number: No. 2, Southwestern Highlands ; No. 3, 
Central Highlands; No. 4, Northeastern Highlands; 
No. 6, Central Red Sandstone; No. 7, Northeastern 
Red Sandstone; and No. 16, Egg Harbor. The remain
ing eleven sheets are expected to be issued during the 
course of the next three years. A small map of the 
State is published on the titlepage sheet, and by its di
vision into numbered rectangles affords an easy key 
to the system of mapping employed. 

It seems to have been the purpose to so divide the 
State that each separate map should show its territory 
grouped around some center of either geological or 
commercial importance. Though the plan necessitates 
much repetition, many localities being thus made to 
appear on four different sheets, it possesses undoubted 
advantages in making the maps more convenient for 
local use, and this, after all, is the chief object of such 
surveys, or should be. The topographical part of the 
wOl'k is excellent, and is unsurpassed by that of any 
State, not even excluding Pennsylvania from the com
parison, the maps of which have gained a cosmopolitan 
reputation. 

HARNESS ATTACHMENT. 

The engraving represents an invention patented by 
Mr. John Siebel, of Oskaloosa, Iowa, which consists 
IIlainly of an oscillating yoke or 
frame to which the shafts of the 
vehicle are attached. Leading 
from the vehicle, which may be 
of any approved construction, is 
a long, upwardly curved reach 
that extends over the horse to 
the back pad of the harness. 
The forward end of the reach is 
forked, and each piece is formed 
with an eye. Secured to the 
back pad are blocks formed with 
lugs in which the horizontal 
arms of the yoke are journaled. 
The ends of these arms are form
ed with eyes that constitute 
guides for the lines of harness. 
The yoke is composed of an up
per and lower bow, provided at 
their centers with studs on which 
the eyes of the reach are placed. 
These studs form pivots to per
mit the horse to turn without 
cramping the reach, and the yoke 
arms form horizontal pivots, so that in passing over 
uneven ground the up and down movement of the 
horse and vehicle will not cramp the back pad or 
reach, nor interfere with the free motion of the horse. 

. j . � .  

EXPERIMENTS conducted by the Dutch State Railroad 
on the behavior of different paints for ironwork have 
shown that red lead b< st resists the action of the atmo
sphere. It was di,;covered, too, that the coat holds 
better on iron plates cleaned by pickling than when the 
plates have been scraped or brushed. The trial sheets 
were pickled with hydrochloric acid, washed with warm 
water, dried, and oiled while still warm. 

1I 5  
STEAM ACTUATED VALVE. 

Held on the piston rod outside of the cylinder is a 
collar, from which projects an arm having a roller 
pivoted on its upper end., Through an eye in the 
arm passes a guide rod having one end fixed in the 
head of the cylinder and the other end fixed in a 
suitable support, so as to prevent the piston from 
turning and swinging the arm out of a vertical posi, 
tion. Pivoted on an arm on the end of the cylinder 
is a lever, whose lower .end is connected by a rod with 
two angle tappets (shown in Fig. 1) pivoted on suita
ble uprights. The cylinder is provided with steam 
passages leading from the chest to the two ends, and 
with the usual exhaust passage. A supplementary 
steam chest is formed on top of the main one, and 
contains It slide or other valve (Fig. 3) connected with 
the upper end of the lever. On the bottom of the 
main chest is a slide valve moved by a shaft having 
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HORSFIELD'S STEAM ACTUATED VALVE. 

on its ends pistons that fit closely in cylindrical cham
bers in the ends of the chest. Ports formed in the 
bottoms of these chambers extend from a point at 
the bottom near the outer end to a point at the 
inner end, as shown in Fig. 1. Ports also extend from 
the bottom of the upper chest down to the top of 
the other, and establish comlIlunication between the 
two. Live steam is conducted into the lower chest 
through a side opening, shown in Fig. 2. When the 
parts are in the position shown in Fig. 1 ,  live steam 
passes through the channel to the right hand end of 
the cylinder, and forces the piston forward; the ex
haust passage is then open. Live steam is also in the 
passage leading to the right hand chamber of the 
main chest, and also between the end of the opposite 
chamber and its piston, and in the corresponding 
short passage. As the piston nears the end of its stroke, 
its arm strikes the tappet, and the valve in the upper 
chest is shifted; the shifting of the steam actuated . 
valve then takes place. The route taken by the 
steam upon the return stroke may be easily under
stood from the drawing. Fig. 4 is a plan view of the 
bottom of the supplementary steam chest. 

SIEBEL'S HARNESS ATTACHMENT. 

This invention has been paten ted by Mr. Alfred 
Horsfield, of Hazleton, Pa. 

. . . , .. 
Tiers-A.rgent. 

This alloy is much employed in the factories of Paris 
for the manufactUre of silverware. As is indicated by 
its name, it consists of one-third, or 33 '33 per cent, sil
ver and two· third

'
s, or 66'66 per cent, aluminum, and 

is worked to great ad vantage both by reason of its 
cheaper price (the kilograrmne [43 ounces 3 dwts. ] cost
ing about 90 francs) and it.s superior hardness; at the 
saIIle time, it is more easily pressed and engraved than 
the silver-copper alloys. 
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IlI[PROVED EGG BEATER. and bracing and stiffening the entire frame. Each 

Egg beaters which move continually in the same drawer is provided with a front plate having a 
direction produce poor results, since the semi-liquid vertical dovetail groove in the inner surface a short 
mass is carried round but is not agitated ; this is reme- distance from each end, and a longitudinal groove a 
died in the beater herewith illustrated, as a reverse short distance above the bottom edge. At the inner 
motion takes place at short intervals. A strong wire side of the front end of each side piece is a strip tongued 
is bent to form the frame, the top being provided I to slide in the grooves in the front plate. In the inner 
with a handle loop, and the bottom being bent up to surface of each side, near the rear end, is a dovetail 
fm'm a pivot. On the free end of the wire at the bot- groove in which the back fits, and along the bottom 

tom of the handle is a edge of each side is a groove to receive the bottom. A 
sleeve which forms a socket screw passed through the bottom into the edge of the 
for receiving the pointed back holds all the parts firmly in position. 
end of one of two wires In the back edge of the top plate are two dovetail 
twisted spirally together, notches to receive tongues on the mirror frame, the 
the lower end being flat- various parts of which are so joined as to be held firmly 
tened and curved as shown. when assembled, and to be easily taken apart for pack
The twisted wires rest and ing. The principle here employed is the same as that 
turn upon the end of the briefly described above in the drawers and body of the 
upwardly projecting part bureau. Knockdown boxes may be placed on the top 
of the frame. By working at the base of the mirror frame. 
the nut, which is fitted to It will be seen that a bureau or like piece of furni
slide upon the twisted sec- ture, constructed in this manner, can be ;uickly 
tion, up and down the erected without the use of screws or glue (where neces
curved portion is rapidly sary the parts are held together by hooks and eyes or 
revol ved in opposite direc- headed studs), and will be solid and strong, all the parts 
tions, thereby beating the being securely braced and held. Certain of the larger 
eggs quickly and thor- parts are so made as to form, when packed, recesses 
oughly. The beater is into which the small6r pieces are placed. 
simple and strong, and The bureau can be packed in two bundles (shown 
there are no parts liable to in the engraving), which occupy less than one-third 
get out of order. the space the erected bureau does, thus reducing the 

This invention has been expense for transportation or storage; burlap and lum
patented by Mr. Charles ber for packing are also saved. 
A. Bryant, of Wakefield, This invention has been patented by Mr. J. B.  Bro-
Mass. laski, of 111 North 6th Street, St. Louis, Mo. 

... . ... 
A Japane8e Patent Law. 

Determined upon pro
gress, the Japanese have at 
length passed a patent law. 

• • • • • 
IDJ.proveDJ.ent8 In Gelatlno -Chloride of" Sl iver Paper. 

From some recent experiments detailed in the Photo. 

The new law appears to 
be compiled from similar laws of other countries
a clause from England here, from France there, 
from Germany in another place, as seemed ad visable 
in the ciI:cumstances. The term of protection is 15 
years ; " articles that tend to disturb social tran
quillity, or demoralize customs and fashions, or are 
injurious to health, " and medicines cannot be pat
ented; the inventions must be publicly applied within 
two years, and patents will become void when the pat
ented articles have been imported from abroad and 
sold; the fees are low, and there are no annuities or 
annual payments required for keeping the protection 
in force, as in many European countries. 

News by Messrs. W. M. Ashman and R. Offord, it ap" 
pears that the introduction of a small amount of chlo· 
ride of gold into the emulsion prior to the coating of 
the paper materially hastens the toning of the same 
after development, and reduces the time necessary for 
toning to a minimum. Emulsions having the gold in 
must be used within a short time after they are pre
pared. 

It is also advised that a small amount of citrate of 
soda be added to the toning bath for absorption of the 
freshly liberated chlorine from the gold. 

It is very necessary that all traces of free nitrate of 
silver be thoroughly washed out of the emulsion when 
it is made. 

... . . . . 
llIalluf"acturc8 f"rom the A ir. 

. j . � .  
IMPROVED KNOCKDOWN FURNITURE. 

The object of the invention herewith illustrated is to 
so construct household furniture-such as bureaus, 
washstands, sideboards, desks, etc.-that it can be 
folded very compactly for transportation, and can be 
erected or taken apart easily and rapidly. The bureau 
shown in the engraving is made with a skeleton frame 
on which the other parts are held. The two 
end pieces are formed with short legs in the 
usual manner, and are united at the rear by 
top and bottom bars having grooves along 
their facing edges for the reception of the 
panel plates of the back, bet ween which is 
a post having tenons at its ends to enter 
the grooves in the bars and having side 
grooves to receive the panels. 

The process of Brill Brothers is about as follows� 
First, the air is drawn, by means of a partial vacuum, 
through a vessel of quicklime, which absorbs all the 
carbonic acid and moisture, and reduces it to a mixture 
of oxygen and nitrogen. These gases are then drawn 
into the retort.s, heated at 500°, and the artificial lung 
absorbs the oxygen, while the nitrogen is drawn off to 
a gasometer for conversion into ammonia, etc. The 
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tion, aerating water without carbonic acid, for increas
ing the heat of blast furnaces and the light of lamps, its 
uses are self-evident. The nitrogen, which was at first 
looked upon as wasted, has, by a proce!'s due to thfl 
same inventors, been turned into ammoniacal salts for 
manure. Most of the uses of these products were 
known. What is claimed is the almost fabulous reduc
tron in the cost of production. The chemical text 
books, according to Messrs. Brin, are at fault as to the 
possibilities of baryta. They all teach that it is destruc
tible; and the Brins maintain that, as they know how 
to treat it, it is indestructible. Oxygen in large quan
tities means a revolution in half the processes of chem
ical industries. 

.. . . � .. 
DlPROVED NUT LOCK. 

The end of the bolt is formed with a smooth recess, 
and with radial slots extending from the recess to the 
out.er surface of the 
bolt, as shown in both 
drawings. The bolt is 
pa,ssed through the 
plates, and the nut is 
drawn up tight, when 
a mandrel or other tool 
is placed in the recess 
and struck with a ham
mer to spread the slitted 
end of the bolt, whereby 
the nut is locked in 
place, as represented in 
Fig. 2. When very 
great power is applied 
to unscrew the nut, the 

·\\,I 

prongs formed by the slits are pressed together, and 
the nut can be removed . 

This invention has been patented by Mr. James H. 
Comstock, of 2 Equality Park, Newport, R. 1. 

The TreatDJ.ent ot· Sick Headache. 
Dr. W. Gill Wylie eN. Y. Med. Jour. ), of New York, 

has produced excellent results with the following 
method of treatment: So soon as the first pain is felt, 
the patient is to take a pill or capsule containing one 
grain of inspissated ox gall and one drop of oil of gaul
theria, every hour until relief is felt, or until six have 
been taken. 

Dr. Wylie states that sick headache as such is almost 
invariably cut short by this plan, although some pain 
of a neuralgic 'character remains in a few cases.
Detroit Lancet. 

... . . . . 
DI8tribution of" Power by VacuuDJ. • 

M. Boudinoot has explained to the members of the 
French Society of Civil Engineers the details of his es
tablishment in the Rue Beaubourgfor supplying power 
to the small industries of the neighborhood by means 
of rarefied air. He says that, in comparison with all 
other means for the distribution of small power, rare
fied air is the most economical and serviceable. As 
contrasted with compressed air, it is more than twice 
as effective; while the first cost of the plant and the 

working expenses are much less. In the 
Rue Beaubourg the mode of action is to cre
ate, by suitable pneumatic machines, a vac
uum of 75 per cent in the mains and services 
connected with the subscribers' engines. At 
present a 70 horse power boiler supplies a 
Corliss engine, the piston rod of which is 
prolonged to work the piston of the air 
pump. 

At the front the ends are united by a top 
rail having notched and tongued ends to 
fit on the ends of the front uprights and 
against the ends of cleats on the inner 
upper surface of the ends. The bottoms of 
the front of the ends are united by an 
ornamental rail ; tongues on the ends of this 
rail enter notches in the lower parts of the 
ends. Two intermediate rails have their 
ends formed with dovetail tenons that rest 
against the inner dovetail surfaces of the 
front uprights. The drawer cleats are L
shaped in cross section, the ends of the up
right part of each cleat projecting beyond 
the ends of the horizontal parts. The front 
end of each upright part of each cleat is 
beveled to fit against the rear bevel of the 
corresponding upright of the ends; the hori
zontal parts of the front ends of the cleats 
rest against the back edges of the intermedi
ate rails. The inner ends of the horizontal 

BROLASKI'S IMPROVED KNOCKDOWN FURNITURE, 

Experience showed that there was consid
erable heating produced in the air cylinder 
by the compression which took place when 
the air, aspirated from the main at one
fourth of the atmospherie pressure, was 
ejected at the l"ate of 60 revolutions per 
minute. To check this effect, water is in
jected into the air cylinder; this device being 
preferred to the alternative of a cold water 
jacket for various reasons, the principal one 
being .that the water jacket would have se
riously increased the bulk of the machine, a.nd 
would only have cooled down the periphery 
of the cylinder, whereas what was wanted 
was a cooling of the mass of air contained in 
it. The distributing system comprises cast 
iron mains, the largest being 10 inches in di
ameter, diminishing to 6 inches in the out
skirts of the district. The service pipes are 
of lead ; and the loss in distribution is only 

parts of the cleats abut against L-shaped blocks, secured 
at the outer edges of the inner surfaces of the back 
pal lel plates, and the upright parts re"t in the recesses 
of the blocks. 

The top plate is formed with a ledge projecting from 
the under side of the front edge, and with two under
cut L-shaped side ledges. The back ed�e of the plate 
is open. The plate is pushed over the skeleton frame 
from the front toward the rear, the cleats on the outer 
top edges of the ends passing into the grooves in the 
undercut ledges, thus holding the top in place 

Brins have, IOr the .first time, made the artificial lung 
indestructible. The use of baryta for the purpose is 
not unknown; but hitherto the baryta has been perish 
able, and has required renewal every four and twenty 
hours, at great expense. They make it virtually inde
structible and unchangeable. In this way they claim 
to have effected an absolute revolution in chemistry; 
for with a lung for the machine, and the atmospheric 
air for the material, they can make just as much oxy
gen as they like; and its uses, present anu prospective, 
are almost innumerable and incalculable. For ventila-

3 or 4 per cent. The economical duty of the 
various classes of simple motors actuated by this ex
haust system varies from 40 to 65 per cent, according 
to size and pattern. The engines are provided with 
revolution counters, and the charge is based upon the 
thousands of turns so indiQated ; the rental being col
lected every ten days. Up to the present time the sys
tem has only been in work during twelve hours every 
week day; but as the business increases, and larger 
plant is laid down, it is intended to work until a late 
hour of the night, in order to adapt the system to elee
tric light engines. 
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four different movements : 1 .  Generally from the south- battle are said not to bring the rifle to  the shoulder 
west to northeast. 2. Rotating. 3. Zigzag. 4. Rising or take any aim at all. But we must wait for a great 
and falling. The last movement controlled will insure sea fight before we make up our minds what effect sci-Mercury In Louisiana. safety from tornadoes. entific invention is likely to produce on war. From To the Editor of the Scientific Ame1·ican : When tornadoes rise and fall by themselves, some- naval war at all events all the romance, all the pride, In No. 20 of the SCIENTIFIC AMERICAN was publish- times skipping over one town in their track, and entire- pomp, and circumstance, which largely stimulated the ed a communication from Mr. E. Wilkinson to the ly destroying the next, it _must be evident that a lift martial spirit, must now have fled. We shall see American Journal of Science, in which he says that given them by explosions of powder must necessarily whether the souls of men are to be fired by the prosnative mercury had recently been discovered in a make them rise sooner and higher, skipping over pect of what Farragut called going to-the nether locality where its presence hitherto had been unknown. longer intervals. The explosions timely repeated must world-in Ii, tea kettle. 

Cedar Grove plantation, in Jefferson parish, La. , on keep them on high, spending their force to no disad- . •  I .  , • 
the west bank of the Mississippi, ten miles above New vantage to mankind below. Large charges of powder SOine Profitable Work Cor Inventors. 
Orleans, was designated as the place where the mer- are liable to destroy or annihilate tornadoes altogether. Among the present wants of American railroads is cury had appeared in small globules in the alluvial When in districts favorable to the formation of torna- some cheap and effective means of killing weeds and soil. Mr. Wilkinson having examined several speci- does, powder is generally kept in large quantities for grass that cover the tracks and roadbed on all roads mens of the soil, arrived at the conclusion that the defense against them; explosions of the same at a dis- that are not ballasted with rock. Grass is a serious mercury only appeared within a limited area, around tance of a mile or more from them are liable to check ' hinderance to ordinary track repairs, an<1 greatly ima certain center, about 300 feet from the Mississippi or influence the different air currents meeting and pedes trains by being crushed on the rails and destroyRiver, and for a distance of about 1, 200 feet from where forming tornadoes or whirlwinds. ing adhesion. This renders it necessary to remove the metal disappeared. In none but the upper stratum In every village or town of the country there are weeds and grass with shovels or implements made for of that soil did the mercury occur in sufficient quantity probably readers of your paper, who are, of course, the the purpose, either by cutting or digging over the surto be perceptible to the naked eye. The presence of most progressive in their places. It becomes them to face of the roadbed. Trackmen are frequently comthat mercury, he further says, had been noticed for a acquaint their townsmen with this tornado remedy, so pelled to devote considerable time to removing grass number of years, but it had not been officially reported promising and easily executed. It may perhaps at no before they can attend to needed repairs, and it is an to the scientific world, to his knowledge. He also did distant day save their all from destruction. Every expensive operation. not think that the mercury had been wrecked in so village or town should have its powder house to the It is well known that steam will kill vegetation, and large a quantity, or that the results had been effected southwest of it, for storage of all its surplus commercial it would not be a difficult matter to arrange a boiler so by the agency of man. powder. The whole powder house may, when required, as to saturate the track or . roadbed between, and a More than ten years ago, I wrote a letter to the Hon. be exploded from a dugout near by, artillery fashion, proper distance outside the rails, to keep a clean track. M. Hahn, who at that time was a member of Congress, by means of a long cord and priming tube, or by elec- Locomotives hauling trains have no steam to spare for calling his attention to the mercurial deposits in the tricity from the highest house in the town, to make the purpose of killing grass, and one that has been revalley of the Mississippi. I pointed out to him several , the tornado at least jump ov�r the town, if not to an- tired from regular service might be fitted up to keep a facts and localities where I had met with globules of nihilate i t completely. JOHN F. SCHULTZ. clear track by steaming the roadbed. Something of that metal. In three different places of the third dis- New York, July 14, 1885. the kind has been attempted, but the field is open, and trict of the city of New Orleans, not far from the river. .. I . ,  .. is an inviting one for inventors. I had discovered during winter time such metallic spontaneo us COlDbustlon oC Lampblack. What is required is boiler attachments so arranged globules with the naked eye. To the Editor of the Scientific American : that the steam may be used effectually and economic-The globules, of a comparatively large size, were dis- We have recently had so close a call of having our ally, the details of which attachments may be readily persed over the surface of the soil. From the exist- factory destroyed by one of those mysterious fires, that worked out by any practical mechanic or engineer. ence in the parish of Calcasieu, underneath a big layer we deem it worthy of mention, as the circumstances Other ground that has been partially worked over, of sulphurets, of an apparently inexhaustible mine of occurred under our personal observation, and seem to and still offers tempting inducemer.ts to inventors, is to sulphur, of a chemical purity unequaled in the whole us I:lomewhat remarkable. On Wednesday, the 15th provide some reliable means of preventing rear colliworld, the idea struck me that the mercury I had dis- inst. , at about 4 o'clock P.M. , one of our painters used sions of trains. The causes of this class of collisions covered might have been combined in a former period a small quantity of black, shook or poured out of a are various, and the results are usually serious, and to of our earth's history with another element, and been , pound paper of Marten's Germantown lampblack. It prevent them requires the exercise of a considerable separated by some reducing process. The wide dis- was clean and dry, and not to exceed 2 _ or 3 ounces left amount of ingenuity, but effective means of preventpersion of the mercury through the soil from its larger in the paper; it was set in its usual place on the paint ing this class of accidents are within the reach of Amerdeposits, wherever they may be situated, cannot be bench, and in the course of twenty to thirty minutes ican inventors. Darkness, foggy weather, and blindwondered at, on account of the metal being a liquid. the men working near the bench detected a smell of ing snow storms render it unsafe to rely on other than Besides my discovery and that of Wilkinson, there burning soot or paint. A search resulted in discovering audible signals. Disabled trains that are closely followed is still another one to my knowledge which will prove a slight vapor or smoke arising from the lampblack by others usually fail to signal following trains in time the existence of larger deposits of that metal. Some paper; t,he foreman brought it directly to the office; it to prevent disaster. Sending back signal men on 

time after a conversation I had held with the late Dr. was then but slightly warmer than the hand. We stormy nights is nsually a failure, and mechanical ap
White, then president of the Board of Health, about placed it on a board close at hand, and in the course of pliances must be resorted to for reliable means of sig
my discoveries, he brought t.o me a bulky mass of half. to three-quarters of an hour the black was red naling. Explosives in the shape of torpedoes are the 
earth, which he stated had come from Donaldsonville, hot, and soon after six o'clock it burst into a bright most reliable signals, and it is here suggested that a 
La. The quantity of mercury apparently contained in flame, which if it had not been noticed would certain ly small wire cable may be stretched the entire length of 
it was still larger than I so far had met with. So much have burned the place, surrounded as it was with mixed the line, connected at proper intervals with torpedoes, 
seems to be evident, from what has been stated here, paints, oil, turpentine, and varnish. Yours, and so arranged that a slight movement of the wire 
that somewhere in our State a large deposit of that JNO. CRETORS & SON, will place an explosive on the rail. Of course the cable 
valuable metal must exis t. It is, then, not improbable Buckeye Carriage Works. must be made in sections, and so arranged that in case 
that the poorest of the States in regard to mineral Leavenworth, Kan. ,  July 29, 1885. of a stalled or otherwise disabled train, or from any 
riches, a State which but a few years ago could not [It is well known that divided charcoal or carbon cause it is desired to signal R, coming train, a man may 
even contribute a stone to the Washington Monument, when exposed to air of the right temperature and dry- place the signal in either direction without consuming 
may yet become one of the richest ; and well worthy, ness will absorb oxygen so rapidly as to cause spon- vain able time in going to a safe distance to place it. 
from the diverse indications we so far have received, taneous combustion.-ED.] This can be accomplished by being provided with a 
from its various mineral deposits, that the general small lever and grip arrangement that will grasp the 
Government should order a geological survey of its ter- The Effect oC Scientific I nvention on War. cable and grip the rail for a fulcrum. By this means a 
ritory. M. SCHUPPERT, M.D. The Week (Toronto) of a recent date has the follow- signal may be operated from almost any point with 

New Orleans, August 1 ,  1885. ing: There are indeed enthusiasts who fancy that there little or no travel and loss of time when even seconds 
• I • , .. is a way of putting an end to war at once and forever. are precious. These sections of cable will need springs 

(:ontrolllna- or Annihilating Tornadoes. Their talisman is the discovery of an all-destroying or counterweights to return the mechanism back to 
A ·  t· f h 1 1 1 ht thns place when the signal has performed its service. Track To the Editor of the Scientific American : projectile. n mven IOn 0 w 0 esa e s aug er 

f th h·l th . t d th · men can see that torpedoes are kept ready attached More than a year ago I advanced the plan to blow becomes the dream 0 e p l an ropls s, an e m-
th 1 t b d . .  t J"S of for use· in any' emergency. Such an appliance can be up or annihilate those so fearfully devastating torna- fernal powers emse ves are 0 e ma e mmls e . d f k· d t made to work automatically at railway crossings, does or whirl wind storms by explosions of common peace. It would be a curIOUS, an or man m a . . ht k d t f th d ·  covery switches, and drawbridges. Some expensive signal gunpowder. In your issues of Feb. 2, 1884, etc. , short large mIg prove an aw war , par 0 e IS 

ld · t ·t fi t ·th r nI·po apparatus is in use at draws, etc. , but frequent acci-accounts of procedures are given. Some of the details that it wou mves 1 s rs possessor WI 01 1 -
1 11 t · 

. dents show them to be unreliable, and inventors will are that a. keg or barrei of common powder is to tence, and enable him to compe a na IOns, on paIn . h· . 1 do well to produce simpler, cheaper, and more reliable be kept in readiness to the southwest of the house or of annihilation, to receIve un as umversa emperor. . CI t t ·  d · · th O . ·on signal apparatus than is now in use. Accidents at village to be protected. At the approach of a tornado The London dpec a or, m a paper Iscussmg IS VISI 
. t d t th t th . t f highway crossings continue to be frequent, not with-the powder is wheeled or drawn as near as possi- at great length, pom e ou a e Improvemen 0 

It d . h f d ·11 d standing the various devices that have been put on ble into the probable track of the tornado, by a cool- weapons has so far resu e m a c  ange 0 l"l an . h· d· . . h ·  trial as  danger signals. Some of  these are considered headed man, who then takes his position to the north- tactics, without bams mg or even ImllllS lllg war. 
h t th t f I ht . reliable, but are regarded as too expensive for general west about one hundred yards distant, fires the pow- It is certainly curious t a e ra e 0 s aug er, lll-
·th th · d d adoption. A cheap, simple, and reliable crossing sig-der as artillerists do cannons when the tornado is near stead of keeping pace WI e lllcrease range an 

or over it. precision of firearms and artillery, should have remaill- nal is in demand. And there is a rapidly increasing 
h d th h demand for cheap and reliable power brakes specially I did not then state the reason why explosions of ed stationary, as it appears to ave one, or ra er as 

·fl d b  hI d d th O  l "k adapted to freight trains ;  and those now in use on powder for such purposes must necessarily be effective, diminished. The l"l e reec oa er oes no , mg I �e 
hence many lhave doubted and none have tried the the execution which was done by the bow. At Crecy passenger trains may be greatly simplified and reduced 

I t d b h Id th field in cost, and other objectivnable features removed. plan in tornado infested districts. The remedy is for the French dead were coun e . y era s on e. ' 
tornadoes or whirlwinds (often surnamed cyclones) of and their number exceeded thIrty thousand. ThIS was Many of the safety railway appliances that have been 
small diamet�rs only, and not at all for proper cyclones, mainly the work of, according to Froissart, five thou- recently brought out, while they have more or less 
storms of sometimes a hundred or a thousand miles in sand two hundred archers. At Batoche, we are told, merit, are objectionable on account of cost, com plica-

d fi d b d k tion and liability to derangement, expensive repairs, diameter, moving also generally from west to east. nineteen thousand roun s we. r.e re , y goo mar s- , 
G tl· t d h 11 d tlle and general inco, nvenience in every day practice, and Tornadoes are readily seen in the form of an hourglass men, besides a mg anllnum IOn an s e s ;  an 

d d d th ·d f th h If several serious accidents within the past two years re-or funnel-shaped dust or electrical cloud, advancing number of killed an woun e on e SI e 0 e a -
at the rate of from 40 or more miles an hour, but rotat- breeds was about thirty. Batoche was not a normal suIting from failures of the best brakes in use is evi

. ·fl ·t dence that more reliable brakes are needed. The ing on their axis at the rate of probably more than a I case, i� is true, becau�e th� .enemy were III rl e pI s ;  
h . 

thousand miles an hour. The width of their track but stIll the contrast IS stl"lklllg. The archer was not present demands of railway traffic call for eaVler 
k d ·  ld h d·  h e trains and hi ... her velocities, and a fresh field is opened varies greatly, from less than a rod to more than a mile, I confused by smo e an . nOIse, nor cou . e ISC arg .., 

according to whether the funnel-shaped cloud is high I his arrow without drawI�g the bow to ?IS �ar and tak- to inventors, both for producing new safety appliances 
or low. It must be known that all tornadoes have ing some sort of aim, whIle many soldIers III a modern and improving those now in use. 
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" TRAINS " OF VESSELS ON TIlE SUEZ CANAL. during the current year, and the machines necessary 

Early in June last, the navigation of the Suez Canal for the cOIlwletion of the works of the canal have 
was practically stopped by the sinking of a great already reached the Isthmus, or are in course of con
dredge. An endeavor was made to open a temporary struction. In support of this assertion M. De Lesseps 
channel around the obstruction, and a few vessels thus quotes a passage from a report received from the di
got through, but it was not until the 22d of the month rector-general of the works to that effect, and which 

that business was fully resumed, after the wreck had concludes thus : " It therefore follows that, even if we 
been blown up and th� debris removed from the bed I had only commenced the dry excavation work on the 
of the canal. The illustration herewith, for which we I Isthmus on 1st January, 1885, and only begun the 
are indebted to the London Graphic, gives a good id ea dredging work on the 1st January, 1886, the canal 
of the procession of vessels which then began to stream could be completed on the 1st January, 1888. To be 
through the canal. Four days before the reopening of provided against all possible accidents, there is all the 
the canal, there were one hundred steamers anchored dry excavation work executed before the first January, 
at Port Said, and a corresponding number at Suez. 1885, and all the dredging which was to be done before 
In order that ve�sels from each termi nus may pass each the 1st January, 1886. " M. De Lesseps goes on to say 
other, the floor channel of the canal being but that there is no doubt that half the effort necessary 
seventy-two feet wide, with a depth of twenty-five feet, for the cutting of the canal has already been made.· 
there are several turnouts, in which steamers may M. De Lesseps says: " The regular continuation of the 
anchor at one side of the channel for those proceeding piercing of the Isthmus, and the completion of the 
in another direction to pass by, much as trains of cars canal in 1888, are the best replies that can be opposed 
on a single track railroad are switched off on sidings. to the adversaries of the canal. We will not do our 
These tnrnouts have been repeatedly enlarged to meet partners in the work-the shareholders-the injury of 
the increasing demands of commerce, as the numbers supposing that they are moved by such maneuvers. " 
of vessels traveling together in the same direction have To show the Panama shareholders that they need 
steadily added to the len gth of the trains, as it were ; feel absolutely no alarm, the president of the company 
as a safe distance must be preserved between the ves- relates how, in 1860, the Suez Canal Company was at
sels of each train, these trains al'e sometimes as much tacked in precisely the same way. At that time the 
as two miles long, and the maximum speed allowed is pnblic was warned against taking up the little shares 
5'3 knots an hour. To avoid this waiting on sidings, of the Suez Canal Company. The progress of the 

[AUGUST . 22, 1 885. 
35 Europeans; February, 46 deaths, 13 Europeans; 
March, 49 deaths, 21 Europeans-a total of 1, 153, and 
death rate of 51 '7 pel' thousand. 

With regard to the insurrection which took place at 
Colon and Panama in May, it had not entailed any 
great loss on the company. At the Culebra, where the 
most serious incident occurred, the loss fell on the con' 
tractor. In that chapter of M. ·De Lesseps's report which 
is headed " The Cost of the Canal, " he explains that 
his chief engineer has calculated that, by certain 
modifications, it would be possible to reduce the total 
number of cubic meters of soil to be removed to con
struct the canal from 120 millions, the estimate of the 
Technical Commission, to 90 or 95 million meters. 
Nevertheless, M. De Lesseps prefers to take the original 
estimate as the base of his calculation. The con
tractors now engaged in cutting the canal have under 
taken to remove 62, 691, 595 cubic meters of soil for a 
total sum of 219,296,974f. Moreover, contracts have 
been entered into with two other contractors, who 
have undertaken to complete the remainder of the 
works for a sum of 480, 000, OOOf. The total cost of the 
actual piercing of the Isthmus will, therefore, amount 
to 700,000,000f.-£28, 000, 000 sterling. To this sum 
must, of course, be added the cost of the canal ad
ministration and the annual interest paid on capital. 
The International Congress estimated the expenditure 
for the creation of the canal at 1, 070,000,000f. , but the 
company has purchased the Panama Railway and land 
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and provide for the further increase of the canal busi
ness, two different proj ects have been under discussion 
for a considerable time back; one was the building of 
another and separate canal by the side of the first, and 
the other the simple widenin� of the present canal. 
The last plan was finally adopted by the " Interna
tional Commission " of June, 1884, and, at a meeting 
of the Suez Canal Company, in Paris, on June 4 last, 
the directors were authorized to borrow $20,000,000 to 
carry forward the proposed improvement. 

.. 4 . , . 
Otllclal Report on the Panama Canal. 

The report which M. De Lesseps read at the annual 
general meeting of shareholders, in July last, is of 
length and of interest. M. De Lesseps admits that 
modifications of detail, necessitated by circumstances, 
have been introduced into the original programme of 
the work, but the leading principles of that pro
gramme have not been altered. That programme con
sisted, first, in the cutting of a canal from Panama to 
Colon, 9 meters deep below the average height of the 
waters in the two oceans ; second, the width of the 
canal was to be 22 meters at the bottom; third, the 
canal between the two oceans was not to comprise any 
tunnel, but to be an open cutting in its entire length; 
fourth, at Panama a lock was to be established, to 
prevent the tide creating a swift current in the canal; 
fifth, in the middle of the course of the canal a long 
station, or siding, 5 kilometers in extent, was to be 
created; sixth, at Ha Gamboa an immense dam was 
to be constructed, so as to intercept the waters of the 
Rio Chagres, and to give them another course. The 
execution of this programme has been proceeded with 

works was described as such as to show the imprac
ticability of the enterprise. " It is, " says M. De Lesseps, 
" in precisely similar terms that the Panama Canal is 
now sometimes spoken of. The little shares of the 
Suez Caual, issued at 500f. , have become big shares of 
2, 200f. The Egyptian Bosphorus has been created. 
The little shares and obligations of the Panama Canal 
will have the same de8tiny; for the American Bos
phorus will be completed, as was its predecessor." 
Referring to the little mishaps which have occurred, 
M. De Lesseps says it would have been puerile to 
imagine that the gigantic work of piercing the 
Isthmus could be accomplished. without any such ac
cidents, and that the execution of each portion of the 
works could be regulated like clockwork. The num
ber of cubic meters of soil removed every month is 
steadily increasing. In January, 1885-quot,ing the 
report-it was 550, 000 cubic meters ; in February, 590, 000 
cubic meters ; in March, 627, 000 ; in April , 775,000 ; in 
May, 795,000. In April, 1885, there was 17, 881 persons 
occnpied on the works; but in October there were 
20, 368 persons employed on them. Since that time the 
number of men employed has been maintained at 
about that figure. The deaths on the works continue 
very high. The official returns of the deaths that have 
occurred on the works during the year ending March 
last are as follows : 1884-April, 59 deaths, of which 9 
were Europeans ; May, 41 deaths, 3 Europeans; June, 
60 deaths, 12 Europeans ; July, 87 deaths, 26 Europeans; 
August, 119 deaths, 35 Europeans; September, 132 
deaths, . 25 Europeans ; October, 163 deaths, 42 Euro
peans; November, 154 deaths, 48 Europeans; December, 
142 deaths, 59 Europeans. 1885-JanuarY, 91 deaths, 

in the vicinity of Colon and Panama. Evidently the 
company will req uire an extension of its borrowing 
powers to cover these expenses, which were not in
cluded in the original estimate. At the end of his re
port, M. De Lesseps says he has demanded of the 
French Government authority to borrow 600,000, 000f. , 
by the issue of bonds with annual prize drawings. 
Having obtained the approbation of the shareholders, 
he will take the necessary steps to obtain that author
ization. 

Durab�llty of" Slate when Exposed. 
In the Granary Burying Ground, in Boston, there is 

a stone of slate erected to the memory of Captain Wil
liam Condy, who died August the 25th, 1685. The 
style of lettering, position, etc. , all indicate that it was 
put there soon after the b nrial. Yet every letter is 
clear and sharp, even the guiding lines, scratched with 
the chisel, being perfectly distinct. In fact, the stone 
seems to have suffered no change whatever. There are 
many others near it in the same unimpaired condition, 
and of nearly equal age. These slabs, probably, were 
brought from Quincy. ARTHUR C. KIMBER. 

July 15, 1885. 
.. 4 " . 

Small Electi'ic Lamps, Etc. 
In consequence of the enlargement of business the 

Stout-Meadowcroft Company has become incorporated, 
with Mr. Henry V. Parsell as president, a gentleman 
of well known means and business ability. We have 
heretofore referred to the excellence and reliability of 
the electric lights, electric lans, batteries, and Qt4er 
apparatus furnished by this company. 
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NEW CHEMICAL LABORATORY, CAMBRIDGE UNIVERSITY. 

We give this week an illustration of the design for 
the new Chemical Laboratory of Cambridge University 
which has been approved by the Senate. The site is in 
Pembroke Street, opposite the Master's Lodge, and the 
new building of Pembroke College, on part of the front
age of the old Botanic Garden, and on the site of the 
Perse Almshouses, now removed, which has recently 
been acquired by the University for this purpose with 
the consent of the Charity Commissioners. The re·· 
mainder of the Botanic Garden frontage to Pembroke 
Street it is proposed to occupy by the Sedgwick Me
morial l\fuseum of Geology. The broken line of front
age has necessitated a corresponding irregularity in the 
building, which co uld not have been avoided without 
loss of valuable space, and which, perhaps, recalls the 
interest and picturesqueness of old buildings in which 
such irregularities were not uncommon. 

The building consists of a basement well raised out 
of the ground, occupied by store rooms, engine house, 
etc. , and two smaller laboratories. The main building 
has two lofty stories above the basement, the central 

"'�. 
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parts divided · into mezzanines, The wing, stretching 
backward, has one story only above the basement. 
Provision is made for 150 s tudents working at one time. 
A second story above this one would give places for 75 
more. The principal requirements of a laboratory are 
ample light and good ventilation. The latter is pro · 
vided for by the tall chimney or extracting shaft, which, 
though it carries off the fumes of the furnaces and of 
the boilers for steam engines and heating, will not, it 
is hoped, emit any visible smoke, else it might be bet
ter without any attempt at architectural ornament. 
Good lighting is provided by large windows carried 
square to the ceiling, divided by mullions and tran
soms with painted wooden sashes and bars, metal being 
liabl e to be affected. by chemical fumes. 

Complicated arrangements for ventilation have been 
avoided, as being often ineffective and certainly costly. 
The same large chimney, without any divisions in it, 
serves for air extractor, ventilator, and for the boiler 
�es, their heat supplying the necessary motive power, 
while an extra production of gases from the experi
ments, which might occasionally occur, is provided for 
by opening the windows on each side of the room and 
making a cross draught. A draught closet for opera
tions giving rise to noxious fumes, formed of glazed 
framework, is pl'ovided in each window, with a flue in 
the wall in which the draught is stirimlated by a gas 

Ititufifi t !mtritau. 
jet, and larger " stink closets " are provided beside 
the chimney and in the turret at the angle of the large 
laboratory. This laboratory has been long in contem
plation, and the best arrangements for it been studied 
and worked out by Professors Liveing and Dewar. 
'£he principal English and Continental laboratories re
cently erected have been visited, and their arrange
ments laid under contribution, with the view of adopt
ing those which have proved successful in practice. 
The style of architecture adopted is the form of Classic 
with mullioned windows characteristic of some of the 
old Cambridge buildings, such as St. Katherine's Hall 
and the third court of St. John's College, which, while 
continuing Cambridge traditions, is well suited for the 
purposes of the building. The view from which 'our 
illustration was taken is in the Royal Academy Exhi
bition this year. Mr. John J. Stevenson is the archi
tect . -Building News. 

. , . , . 
The Post Oftlce 10 .Tapao. 

In no country of the world is the postal organization 
more wonderful than in Japan-the chief marvel 

The Health of" College Girls. 
The investigations which have been conducted by 

the Massachusetts Bureau of Labor have resulted in 
some interesting facts regarding the health of female 
students. The common ly accepted opinion that men
tal hbor, if at all severe or long continued, is preju
dicial to health, is here refuted by statistics derived 
from various sources. 

In one case, of 705 returns made, it was found T,hat 
78 per cent of the women graduates heard from were in 
good health Upon entering college, the health of 20 
per cent was below par. After graduation, impaired 
health was found in only 17 per cent, showing that the 
physical condition of the student became improved un
der the restrictions and requirements of college life. 

Those whose health was not good suffered chiefly 
from nervous diseases. It was also found that girls 
from the country do not make as good a showing as 
regards health as those who were natives of cities . 
Although these statistics are looked upon by the advo
cates of higher education of women as conclusive evi
dence, we cannot admit that they are sufficiently large 

CAMBRIDGE UNIVERSITY LABORATORY . 

being that, till about a dozen years ago, there was no 
regular government institution of posts in the country. 
In 1871, when Japan awakened like a giant from her 
long sleep of exclusiveness, and set to work to accom
plish changes of every sort, she resolved to establish 
the European postal system; and with such astonish
ing zeal has she done her work that within ten years 
the British, American, and French post offices, which 
had been established at all the open ports, were closed. 
foreign nations being satisfied with the thoroughness 
of the Japanese postal system. In that short period 
mail routes had been organized over 36,000 miles; mail 
trains and steamers, post vans, and runners were all 
enlisted; 3, 927 post offices and 7,439 letter boxes had 
been established; money order offices and post offi ce 
savings banks were in full operation ; 7,500 persons 
were employed on the regular staff; stamps, stamped 
envelopes, post cards, and newspaper wrappers were 
issued at the same rate as our own, letter postage to 
any part of the empire being at the rate of ld. , and 
post ca,rds �d_ , while within the limits of the city of 
Tokio these postages are respectively only half price. 
Where the post office had thus started at full swing it 
is needless to say that the telegraph was not forgotten, 
and by 1880 it was in full working order over a distance 
of about 10,000 miles, and giving employment to about 
15,000 persons.-CasselV" Family Magazine. 

or complete to convey much weight. The variation in 
physical condition, before and after the acquirement of 
a collegiate education, was only 3 per cent. This fact, 
which is the one from which any conclusion can be 
drawn, might be the result of improved hygienic sur
roundings, both mental and physical, making the effect 
of study itself wholly negative in character.-N_ E. 

Medical Monthly_ 

ReJooval of" Incrustations f"roJD Water llIalos by 
DUute AcIds and Soda. 

A suecessful attempt was made last year in Leipzig 
to remove by chemical means the incrustation that 
coated the interior of the force main from the pumping 
station to the reservoir. The main is 390 millimeters 
wide (about 15t inches) and 4 '55 kilometers long, and 
the incrustation was from 13 to 24 millimeters thick, and 
in places thicker still. The operations lasted from the 
7th of March to the.l1th of May, and during that period 
at intervals the pipe was filled with dilute hydrochlo
ric acid eight times, with soda solution three times, and 
with a solution of chloride of lime once, being washed 
out thoroughly with water between the successive ap
plications. It was stated that the incrustation was en
tirely removed, and the practical effect of the cleanklg 
was indicated by the pressure gauge, there being a de
crease of from 1 '8 to 2 atmospheres pressure at pumps. 
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The lUanutac&ure of Plate Glaee by Natural Gae. I or repaired; and a shop for making boxes, where an en
The expression " French plate glass " leads one to .· gine runs saws and planers. The company employs 

think that foreign nations make all of this kind .of glass. three hundred and forty-five men, forty-five boys, and 
That is far from being the fact. There are in the fifteen women and girls. They have lately built a 
United States four works for making plate glass. One steam dredge for collecting sand from the bottom of 
is located at New Albany, Ind. , one at Jefferson, Ind. , the river for grinding glass. Three million bushels of 
one at Crystal City, Mo. , and the one described in this sand are required each year for grinding purposes 
paper at Creighton, Pa, Plate glass is made by casting alone. The white sand from which the glass is made 
and afterward polishing. The pots in which the ma- is shipped from McVeytown, Pa. The amount of glass 
terials are melted and tile glass made are of great ca- cast each month is 95,000 square feet. About 3 per 
pacity, and require heavy and convenient machinery cent of this is used for skylights; the rest is polished, 
for pouring. The casting is done on a heavy metal making an output of 70,000 feet of polished glass per 
slab, larger than the largest sheet of glass produced, month, after allowance is made for cutting and break
and this slab rests on a car which runs on tracks lead- age. 
ing from the melting furnaces to the annealing rooms. The novel feature about these vast works-where 
A large iron roller, running on strips of iron at each engines aggregating nearly 1, 500 horse power are fed 
side of this table, presses the molten glass into a sheet by steam, and sixty annElaling ovens ana. ·two melting 
as the workmf\n pour it in front of the moving roller. furnaces require fuel-is the entire absence of coal and 
The thickness of these strips of iron, on which the roll- the use of natural gas in its stead. 
er rolls, determines the thickness of the plate of glass. The company owns two gas wells, which are about 
While the glass is yet hot it is thrust into an annealing 1, 150 feet deep, and they are now running their entire 
oven, where the temperature is gradually lowered for works with a little over one-half the production of one 
several days until it is cold. The surface of the glass well. The pressure at the well is 260 pounds per square 
is now very rough and uneven, and, thougll it is trans- inch. This pressure is reduced at the well to 120 
lucent, it is not transparent. In this form it is used pounds, and, as the line works wide open, the 
for skylights, and for places where strength and light pressure in the regulator, at . the works, is lowered to 
are required without transparency. After the plate 80 pounds. The pressure is still further reduced be
comes from the oven, it is firmly fixed upon a large fore it enters the furnaces. The pipe which conveys 
rotating table or platform, which revolves quite rapid- the gas to the works is four inches in diameter. The 
ly. Over its surface two disks rotate and revolve in surplus gas is used in the town for heating and light
such a manner that they cover the entire surface of ing, and as they are able to consume but a small quan
the glass at each rotation of the platforlll. The attend- tity of this, compared with the supply, a tube, 
ing workmen throw common river sand upon the sur- high in the air, sends out a large flame which lights 
face of the glass, which is kept constantly wet by small up the surrounding country. For domestic purposes 
streams of water. This process grinds off the rough this fuel has no equal, and it has no superior for manu
exterior, after which it is ground with emery, on ma- facturing. The steel works in Pittsburg use natural 
chines of similar construction. Beginning with coarse gas entirely, m elting steel easily with the intense heat 
emery, they gradually change the grade until the finest produced. 
powder is used to finish the grinding. After the grind- Glass made by this fuel is decidedly superior to that 
ing is complete, the surface is polished by rouge on made by the use of coal. No coloring material can 
machines constructed on the very best principles for get into the melting pots, and the flame of the burning 
making perfect surfaces. gas is free from . impurities which would injure the 

. From the time the glass leaves the annealing ovens quality of the gIMS. Several inches of this glass, when 
until it is perfectly polished, the workmen examine it, seen through from edge to edge, show no appreciable 
from time to time, for any flaws, bubbles, or defects, color. This is. :the most apparent advantage gained, 
as grains of annulled sand. Only those large plates but there are 6-6hers of no less importance. 
which are free from defects of any kind are polished The control which the workmen have over the heat 
entire. When a flaw is discovered in a large plate of in the meltin�/urnaces, and especially in the anneal
glass, the plate is cut into smaller ones of marketable ing ovens; enables them to make glass of great dura
dimensions. This branch of the trade requires trained bility and.'strength. 
and skillful workmen who have good j udgment. At present, the company are in a flourishing condition, 
After the glass has been properly polished and cut into and have all . they can do to supply the demand for 
required sizes, it is boxed ready for shipment. The goods. They make glass cheaper than any other plant 
man.ufacturers insure large plates of glass, for which in this country, and can compete with either the French 
the buyer has to pay. This makes the purchase with- or the English, inasmuch as their fuel costs them prac

. out risk to the purchaser. tieally nothing; the gas used taking the place of three 
The works of the " Pittsburg Plate Glass Company " thousand bushels of coal per day. 

are located at Creighton, about twenty miles above • , • , • 
Pittsburg on the west bank of the Allegheny River. How to lUake a GlycerIne Barometer. 
There are about eight or nine acres covered with build- BY J. ASHER. 
ings, along a side track of the West Pennsylvania R. R. , In 1876 I improved Babinet's barometer by substitut
which are used for the various purposes of manufacture, ing glycerine for water. It is constructed in the fol
storehouses, furnaces, casting houses, stables, offices, lowing manner: A bottle about a quarter filled with 
etc. One of the buildings, 650 feet long by 160 feet wide, glycerine, colored red with magenta or crimson aniline, 
is the casting house. It contains sixty ovens for an- has a glass tube of about the diameter of a pencil pass
neaJing glass and two furnaces for melting. Each an- ing airtight through the cork, which is inserted air
neaJhg furnace is over forty feet long by nearly twenty tight into the bottle. The lower end of the tube dips 
in width. Each melting furnace contains fourteen beneath the surface of the glycerine. The bottle is 
pots. The apparatus for casting consists of two iron made t.o contain compressed air by blowing into the 
tables, seven inches thick and 19 feet long by 14 feet upper end of the tube. On removing the mouth, part 
wide ; two iron rollers, thirty inches in diameter and 15 of the glycerine will rise in the tube until the weight 
feet long. These tables are on carriages which move of the liquid column in the tube and the atmosphere 
on a track which reaches every furnace, and is nearly balance the internal air pressure on the surface of the 
one mile in aggregate length. There are also cranes, glycerine. The column in the tube will tend to rise 
tongs, ladles, and pulleys, which are most conveniently when the pressure of the atmosphere diminishes or the 
uranged for rapid work. The first building in which temperature of the compressed air rises, and to fall 
the plates of glass meet machinery driven by steam is when the atmospheric pressure increases or the tem
the grinding house. '.rhis building is over 200 feet long perature of the compressed air diminishes. So far as 
by 80 feet wide. There are eight rotary grinding ma- the variation in the height of the column is due to 
�hines in this building. Each machine requires f orty changes in atmospheric pressure, the column moves in 
horse power, and all are driven by two double vertical the opposite direction from that in a mercurial barome
engines. There is a second grinding department, which ter. 
wntains two machines of the latest French pattern. It will now be seen that it is desirable to eliminate 
These machines require one hundred and twenty horse from the reading of the barometer scale the effect due 
power, and do most excellent work rapidly. to a change in temperature. I simultaneously observe 

The glass is smoothed in a building about 100 feet by the reading of my barometer and a thermometer at 
200 feet. In this house there are twenty smoothing hand. I next find the difference between the readings, 
machines, which require the power of two engines of calling that of the thermometer the minuend. The 
forty horse power each to drive them. Next in order difference is regarded as the relative pressure of the 
is the polishing house. This is the same in size as the atmosphere at the time of observation. Th� divisions 
smoothing house. There are sixteen polishing ma- on my instrument are one-fourth of an inch apart, and 
chines, each eleven by twenty feet, driven by two en- the length of the tube above the bottle is 25 inches. It 
gines of over eJght hundred horse power. seems better to have 100 divisions than any other num-

The company make their own meltiug pots, and in ber. These divisions bear no relation to those on mer
this building a steam engine of thirty horse power curial and aneroid harometers. Each instrument is in
grinds and mixes clay. There is a department where tended to be compared with itself to indicate a relative 
plate glass mirrors are made, and this requires the help pressure of the atmosphere. In my instrument the de
of a large engine to drive machinery for beveling the grees are marked and numbered with a pen on a strip 
edges of plates of glass. This department has proved of paper obtained from a ribbon roll; this is pasted 
a perfect success, and many beautiful mirrors are made upon a neat wooden case behind the tube. The case 
here, ranging in price from $1 to $500. has a recess into which the bottle is let. A neat piece of 

There is also a large foundry and machine shop, wood, of the proper shape, secures the bottle, while leav
where all the machines used in the " plant " are made ng it almost entirely in view. Two small wire staples 
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secure the tube to the scale. If desirable, a paper scale 
may be pasted upon the tube, thus dispensing with a 
case. 

Of course, it is liable to be broken when thus con
structed. The use of a thermometer is scarcely neces
sary if the barometer is kept in a cellar or any place 
where the temperature is nearly uniform. 

With a tube 3 or 4 feet long, the bottle may be buried 
in a large box of dry sawdust, or any other poor con
ductor of heat, in a finely divided state. The instru
ment will then give faJr results without using either a 
thermometer or a cellar. 

The advantage of using glycerine instead of water, as 
used by the French scientist Babinet, is that glycerine 
scarcely evaporates; besides, it will not freeze except 
at a very low temperature, and if a minute quantity of 
water be present, it never becomes solid. 

A thin glass tube, 4 feet long, can be bought for 10 
cents at the drug stores in cities. The glycerine and 
magenta will cost less than 5 cents. By making an or
namental case one may, with a little ingenuity, produce 
a beautiful instrument. It will foretell fair, change
able, and stormy weather as well as a mercurial barome
ter costing thirty times as much. One evening I noticed 
that the column of glycerine had risen about three 
inches within a few hours, not a cloud was to be seen, 
and the day had been very fine. Next morning there 
was a heavy rain. 

The upper end of the tube should be loosely filled 
wi.th cotton to keep out the dust. After having forced 
air into the instrument, it should not be allowed to ap
proach a horizontal position, for the compressed air 
may blow the column out of the tube ; if this does not 
happen, a large air bubble may separate the column, 
and render the instrument useless. No particular di
mensions are requisite for either the bottle or the tube. 
My bottle is about 4 inches long and an inch square. 
The magenta is used merely to render the column more 
readly visible. Other colors may be used, but this is 
the most beautiful. 

Were farmers provided with these simple and useful 
instruments, they would most likely be the means of 
saving grain in harvest, as storms could often be fore-
told. ./ 

� �� ----------__ 4�1�'�'�� __ ----____ __ �/ Phoep De.l!Q��t!' _�1:
!l0uth CaroUna. 

A member 0 a New York firm who has just received 
an order for edges for use in excavating phosphate 
in South Car ina reports that industry as especially 
prosperous, d that 500,000 tons of this material is 
now being du up as against 350,000 tons in 1883. The 
phosphate roCk bed of South Carolina now supplies 
the world wit� the chief part of all the phosphate of 
lime used in t�e manufacture of commercial fertilizers, 
and this indu�try_w.a!u!.nkno",n there until 1868. The 
greatest length of this phosphate

� rock bed is about 
seventy miles and its greatest width about thirty miles, 
the city of Charleston being about the center of the 
most accessible deposits. It crops out at the surface in 
many places, and is found distributed over large areas 
at the bottom of many of the rivers. It is mined in 
three ways-by open quarrying and digging in the 
land ; by dredging and grappling with powerful steam 
machines in deep water; by hand picking and with 
tongs in shallow streams. Its average price is about 
$6 a ton, and the State levies a tax of one dollar a ton 
on all that is shipped, making it an important item of 
revenue. These phosphates are the remains of a very 
ancient animal life, and fragments are brought up not 
only representing the tapir, horse, elephant, and mas
todon, but amphibious ones, such as the seal, dugong, 
walrus, etc. 

A 5 00 Pound Preeeure E n gine. 
On July 21 the screw yacht Salamander, which has 

just been built by Messrs. Schlesinger, Davis & Co. , of 
Wallsend-on-Tyne, proceeded to sea for a preliminary 
trial trip. The dimensions of the yacht are as follows : 
Length, 120 feet ; breadth, 20 feet ; depth, 10 feet 6 
inches; tonnage, 211 y.m. She has a sharp clipper stem, 
with an enlarged salamander for a figurehead, and a 
square yacht stern. A long deck house is placed amid
ships, containing a deck saloon, and forward is another 
saloon, which will be arranged for the accommodation 
of ladies. The engines are of the Perkins triple-ex
pansion type, working at a pressure of 500 pounds per 
square inch. The cylinders are 7% inches, 15U inches, 
and 22Ys . inches diameter, by 15 inches stroke, and will 
work at about 140 revolutions per minute. After seve
ral trials on the mile the average speed obtained was 
nearly nine knots per hour. The yacht has been built 
to the order of Mr. Frederick Power, of London. 

• I e ,  • 
Paper Cor WrappIn g  up Silver. 

Six parts of caustic S9da are dissolved in water until 
the hydrometer shows 20° B. To this solution ale 
added four parts of oxide of zinc, and boiled until dis
solved. Sufficient water must next be added to reduce 
the solution to 10° B. Next dip paper or calico into 
this solution and dry. This wrapping will very effect. 
ually preserve silver articles from being blackened by 
sulphureted hydrogen, which, as is well known, is 
contained in the atmosphere of all large cities. 
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Selentla. 

A new scientific association, comprising a small num
ber of very distinguished members, has been formed in 
Paris under the name of " Scientia. " The object of 
the association is primarily the promotion of scientific 
knowledge, but the members have taken advantage of 
the present smallness of their number to give to their 
meetings something of a social character, and enliven 
them with a dinner, at which, as with many clubs 
which meet only occasionally, some eminent person is 
usually present as a guest. At the last of these meet
ingil, as we learn from Le Genie Civil, the guest of the 
evening was General de Nansouty, the originator of 
the plan for establishing an observatory on the top of 
the Pic du Midi, about which we have already had 
something to say. This mountain constitutes .a some
what isolated spur of the Pyreuees, and rises to a 
height of more than seven thousand feet above the 
sea. Although not high enough to reach the limit of 
perpetual snow, the top of the Pic du Midi is exposed 
to terrible winds, and in winter is buried in snows 
which make the ascent to it impracticable. 

Nevertheless General de Nansouty. who had been 
�trongly impressed with the value of the mountain, 
commanding, as it does, the great southern plain of 

. .... 
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useful to science in its own way as the meteorological 
observatory. The experience of every year shows 
more clearly [the advantages of placing astr�:momical 
observatories, particularly those equipped with power
ful telescopes, on the tops of mountains. The one 
thing essential to the use of high powers in the tele
scope is a clear atmosphere, and, pure as we think our 
atmosphere is in clear nights, its transparency is so far 
inferior to that of the air about mountain tops that, 
seen from the latter, the atmosphere of the plain al
ways appears filled with haze, which certain conditions 
of sunlight show to be due to perpetual clouds of 
dust, kept by gravitation in the lower regions of the 
air.-.American .Architect. 

• • •  I • 
A BELGIAN HORSE. 

Admirers of the paintings of Rubens and other Dutch 
masters are astonished at the peculiar shape of some 
of the horses represented. and attribute it to the fancy 
or peculiarity of the painters. This is by no means the 
case, for these masters only painted true and exact pic
tures of the horses of their country, one of which is 
shown in the annexed cut, taken from the Illustrirte 
Zeitung. The horse represented in the cut was raised 
in Belgium by a peasant, and lately imported into 

THE STRONGEST HORSE IN THE WORLD. 

1 2 1  
OleOlnargartne Legislation. 

Certain farmers and buttermen in New York suc
ceeded in getting a law passed in 1884 designed to sup
press the manufacture of oleomargarine. Sec. 6 reads 
as follows : 

Sec. 6.-" No person shall manufacture out of any ole
aginous substance or substances, or any compound of 
the same, other than that produced from unadulterated 
milk, or of cream from the same, any article designed 
to take the place of butter or cheese produced from 
pure, unadulterated milk or cream of the same, or shall 
sell, or offer for sale, the same as an article of food. 
This provision shall not apply to pure skim milk 
cheese, made from pure skim milk. " 

It was provided that the violator of this section ' 
should be punished by a fine of not less than $100 nor 
more than $500, or not less than six months or more 
than one year's imprisonment, or both such fine and 
imprisonment, for the first offense. and by imprison
ment for one year for each subsequent offense. 

'1'he court of appeals, the court of highest resort, de
cided, June 16, 1885, that the law attempted to prohibit 
the sale of any articles intended to take the place of 
butter, thus preventing competition and placing a ban 
upon progress and invention; that invaded the rights 

" '. 

France, as a site for a meteorological station, resolved Germany. This horse is about 6 feet high, and weighs, both of persons and property, guaranteed by the con
to attempt a thing that the mountaineers said was im- 1 , 800 pounds. It is said to be the strongest horse in the stitution ; that the sale of a substitute for any article 
possible, and to pass a winter in a hut at the very sum- world, but we have no particulars of his perform- of manufacture is a legitimate business, which, if car
mit of t,he peak. He collected materials, and during ances. Notwithstanding its size and weight, it can be ried on without deception, cannot be arbitrarily sup
the summer constructed a little cabin, which he stocked used very well for carting, pulling heavy loads, etc. , pressed ; and that the act in question was not aimed at 
with provisions and inetruments, and put in communi- and is more active than might. be expecteu. deception, but went further, and created a monopoly 
cation with the outer world by means of a telegraph About 25,000 horses are exported. yearly from Belgium, destructive of rights protected by the constitution both 
wire. Before the winter fairly set in, he estahlished most of which are raised by small farmers. of the State and of the United States. In effect, the 
himself in his little hut, and there, cut off by the snow .. I • , .. decision declared lawful t.he manufacture and sale of 
from either rescue or retreat, he stayed until spring Two Singular Lunatic", I oleomargarine when it is offered in market under its 
opened again the way down to the plain. In spite of The Morristown Jerseyman tells of a lunatic at the true name, and not as an adulterated form of butter, 
cold, hunger, and loneliness, he pursued his observations Morris Plains Asylum who was mute for five years. and when it is shown to be composed of pure ingredients. 
and kept his records, fortifying himself under adver- Even the physcians thought he had lost the power of .. I • , .. 
sity, as M. Tissandier said in introducing him to the speech. One day two of his fingers were mangled in a Artesian Well In Moscow. 

club, by remembering that he was a soldier, bound br washing machine. To the astonishment of everybody This well was opened on the 1st of January, 1885. 
his profession not to yield to any force which he had 1 who heard him he exclaimed : " By the great and jump- Boring was begun in 1865, but in 1871 the boring tool 
not tried his strength against and found irresistible. ing Moses, a devil is better than an inventor." 1.'hat broke at the depth of 1 ,512 feet, and all efforts to extri
Like a soldier, too, the General remembered, through was three years ago, and he has not spoken since. An- cate it were useless'. In 1876 the work was aban
all his privations, to gain what advantage he could for other patient, a boy in the same institution. is a light- doned. In the mean time, however, the water filled 
the benefit of the poor people about him, and used his ning calculator. The most intricate problems are the bore to within 40 feet of the surface, and as 
telegraph to send word to the farmers on the plains solved by him in fractions of a minute. The boy be- it was found that this height remained constant, 
when the melting of the snow on the peak showed lieves that his head L<; filled with little blocks with figures a new plan was adopted. A gallery was ' excavated 
an inundation would soon follow below. After a few upon them, and they in!ltantly fall into different posi- from the bank of the Jaonsa River to the well at a 
winters spent in this manner, a permanent and well- tions and work out the problems. He thinks his brain, level low enough tci' 

permit the water to run into a 
equipped station was, as our readers know, built in in fact, is a multiplication table. His insanity seems reservoir at the other end. The gallery rons through 
place of the little cabin, and a staff of observers estab- pardonable, for only a few sane men can compete with limestone strata, is 1 ,400 feet long, and has a fall of 4� 
lished there ; and within a short time M. Raphael him as a mathematician. Every day he soaks his head feet. The water is pure, cold (80 R.), and flows abun
Bischoffsheim has promised to build an astronomical in water to prevent the blocks from rattling, and occa- dantly, the daily supply being 770, 500 gallons; this is 
observatory by the side of the meteorological station. sionally he begs for oil to put into his ears, S(\ that the nearly half the whole quantity of water supplied to 
H this promise is carried out, the astronomical observa- imaginary squares will slip upon each other more the city of Moscow. This well ranks among the largest 
tory of the Pic du Midi will probably soon become as easily. in Europe. 

© 1885 SCIENTIFIC AMERICAN, INC



1 2 2  
ENGINEERING INVENTIONS. 

A car axle lubricator has been patented 
by Messrs. William H. Sterling and Dyson D. Wass, of 
New York city. This invention consists in a spring 
wire frame of novel construction, carrying oiling roll
ers intended to give a constant and uniform lubrication 
of the journals of car and other axles by devices that 
can be readily inserted into and removed from the box. 

An electric grip for railways has been 
patented by Mr. John C. Henderson, of New York city. 
Cl'his invention consists in' a novel combination of ad-
justable gripping and contact making devices and con
ducting bars or rails, combined within a longitudinally 
slotted box or tube arranged between the rails of the 
track, and is an improvement on a former patented in
vention of the same inventor. 

A car coupling tool has been patented 
by Mr. Edward A. Hamilton, of New Bethlehem, Pa. 
It is an implement for holding up the free ends of car 
coupling links, so train men can do the coupling with
out going between the cars, and consists of a link hold
er with arms held to a shank adapted to slide along the 
handle, but which may be set, and a spring to draw the 
alms backward from between the drawheads. 

A means for coaling locomotives has 
been patented by Mr. Henry McLaughlin. of Bangor, 
Me. It consists of an elevated track crossing the track 
on which the locomotives run, and tracks leading to the 
coal heaps, a traveling derrick frame running on the 
elevated track, provided with a hoisting apparatus, 
making an advantageous combination of tracks, ways, 
cars, cranes, etc. 

A feed water heater and purifier has 
been patented by Mr. Dyson D. Wass, of San Francisco, 
Cal. The heater Is suspended in the boiler above the 
water level, with a feed pipe dividing into-two branches, 
each with II cluck valve, an extension of the feed pipe 
attached to one of the branches, and a blow off pipe and 
valve, so that impurities will be delivered at any d�� 
sired point of the boiler, and to scour and clean fh) 
heater by water contamed in the boiler. 

� 

• • •  
AGRICULTURAL INVENTIONS. 

A plow and cultivator has been patent
ed by Mr. Robert M. Herderson, of Leesville, Ind. ThIS 
invention relates to plows used by corn growers, in 
which the driver'S seat is supported forward near the 
team, while the weight of the driver is almost entirely 
removed from the necks of the team, with various other 
novel features of construction and arrangement of parts. 

An adjusting mechanism for harvesters 
has been patented by Mr. Newton W. Miller, of Mar
shall, Ind. Combined with' a drive wheel and hollow 
axle is a shaft working therein, a guide plate and bear
ing carrying a sliding bar, with other novel features, to 
facilitate the vertical adjustment of harvesters and 
other machines mounted upon wheels. 

A corn harvester has been patented by 
Mr. Samuel H. Young, of Bankston, Iowa. This inven
tion covers a construction to facilitate guiding the ma
chine along a row of corn hills, so the front of the ma
chine can be readily adjusted to the height of the corn, 
so fallen stalks will be raised, and whereby bunches of 
stalks are drawn against the dividers, with other novel 
features. 

A cutting apparatus for mowers and 
reapers has been patented by Mr. Luman Rundell, of 
New Baltimore, N. Y. The cutting teeth throughout 
one-half the length of the cutter bar, when moving in 
either direction, are. by this invention, made to com
plete or nearly complete their cut before the cutting 
teeth on the other half of the bar come into cutting 
position with the fingers or guards, thus dividing up 
and easing the cut to rednce shock and jerk. 

• • •  
MISCELLANEOUS INVENTIONS. 

A device for handling boxes has been 
patented by IIIr. Alfred Ayer, of Lake Weir, Fla. Com
bined with two side bars are clamps pivoted to their 
ends, with a strap uniting the clamps, making a device 
especially applicable to the handling of orange and 
lemon boxes, and other such packages too cheaply con
structed to have handles. 

A horse block or step has been patent
ed by Mr. Martin B. Duncan, of Angelica, N. Y. The 
framework upon which the treads of the steps are 
mounted is formed of hollow tubes or pipes, united by 
T and elbow couplings, the uprights being fastened in 
buried anchor blocks, the whole makiug a cheap and 
durable device. 

A plane guide has been patented by Mr. 
William W. Preston, of Coldwater, Mich. This inven
tion provides an improved guide for attachment to 
planes to enable the edges of lumber to be squared or 
beveled at any desired angle either way by the planes, 
with accuracy, and without the aid of a try square or 
bevel. 

A fastening for blind slats has been pa
tented by Mr. George F. Evans, of Corpus Christi, Tex. 
It consists of brackets adapted to be secured to the 
lower rail of the blind and to receive the slat rod ·be
tween them, together with a binding screw projecting 
through one of the brackets, to hold the slats more or 
less open or closed as desired. 

A tree ladder has been patented by Mr. 
James M. Cunning, of Haskins, Ohio. Combined with 
upright bars are top bars hinged to the upper ends of 
the uprights, and having hooks projecting from the 
bottom edges, with braces so pivoted that the ladder 
can be swung around a tree, and the outer ends of the 
branches reached thereby. 

An ice cream freezer has been patented 
by Mr. Albert L. Platt, of Bowling Green, Mo. The 
freezing cylinder has a hollow trunnion fitted to admit 
the refrigerant, and having a hopper supported on and 
revolving with the trunnion, with other novel features 
to facilitate quick freezing, and convenient for taking 
apart for repairing, replacing, and cleansing. 

A wagon standard has been patented 
by Mr. Jeffrey Starmer, of Levering, Ohio. It is a re
movable bolster standard or stake for wagons or sleds, 

Ititufifi t !mtricau. [AUGUST 2 2 ,  1 885. 
consisting of a novel construction of locking device and with curved radial flanges and connected by gearing I r::\1) ' .... � ( catch, the standard being quickly and easily attached to with a rear wheel of the machine, the SIze of the dis- �U$lne$$ an ", � er$ ona . 
and removed from the bolster, staying firmly in place charge openings being regulated by sliding plates, the 
when locked, and being cheaply made. lime in the lower part of the hopper being agitated and Tlw charge jm' Insertion under this head is One Dollal' � c�tter head has been patent�d. by �r. made to pass out freely �y a shaft with radial pins. a linejm' each in8irtirm ,. about eight words to a line. 
BenJamm R. Hand, of Camden, N. J. ThIS mventIOn I A cracker machme has been patented Advertisements must be rece;" ed at publicalion office 
relates to wood Pla":ing

. 
machinery i? wh.ich the kni�es by Messrs. William H. Bromley an� Philip J. Gately, of as early as Thursday morning to appear in newt issue. 

are held by a revolvmg head operatmg m connectIOn Brooklyn, N. Y. It has an ela.tIC bed plate resting 
with the mechanism for moving the material to be upon eccentric rollers, so that by turuing the latter the 
planed, and is intended to provide a cutter head which bed plate can be readily adjusted according as the de- Pure Turkey Emery, English Walrus, and Polishing 
WIll firmly hold the knives after their adjustment. sIred thickness of the sheet of dough or the wear of the Supplies. Greene, Tweed & Co. , 118 Chambers St., N. Y. 

A necktie fastening has been patented cutters may require, the rollers having worm wheels Upright Power Hammers.  Beaudry & Cunningham, 

by Mr. Benjamin F. Hutches, Jr. , of Galveston, Cl'exas. and a worm to facilitate their operation. Boston, Mass. 

Combined with an apertured collar button is a disk A car starter has been patented by Mr. Wanted.-�echani�al Automatic Figures. Must be 
with a spring loop, the disk being adapted to be secur- Theodore F. Bourne, of Bloomfield, N. J. A ratchet n�w and 01'i{1in:a1 . desIgns a.nd work natwral. Address, 

ed to the back of the cravat shield with a loop project- wheel i. fixed to the car axle, and a lever is pivoted to I �'�� full deSCrIptIOn and prIce, Lock Box B, Waterbury, 

iug through an aperture in the same, making a device to I a swingmg support and carrying a pawl adapted to en- 0 
• 

• • • • 

be used in place of the elastic loop and other means. I gage the ratchet wheel, a chain or coupling connecting One-thIrd mterest m patented " Lock WhIP Socket " 

A stack cover has been patented by Mr. the lever to the draught bar, there being a stop between for sale. Address E. D. Bryant, Circleville, O. . 

Albert Cooley, of Osceola, Iowa. It consists of sec- I the lever and the swinging support. the lever operating Wante? -A. �oreman of 
.
a foundry would lIke to 

tions with projecting cross bars bars on adjacent sec- to help turn the axle on a coutinued draught strain. change h,S P.ositlOn. Canfurmsh best of references In re-

. . . . '  . A I t f P ' . gard to qualIllcatlons, and a,]so good reasons. " w. S. " 
tIOns bemg at dIfferent dIstances, and the sectIOns hav- p as er 0 ans splInt has been pat- P. O. Berlin, Ontario. Canada. 

• 

ing edge notches to receive l�cking �ars, so the cover ented .by Messrs. John W. Bender and James C. Hinkle, Business for Sale.-A new ornamental and chea 
may be put on and taken off m sectIOns, and may be of ShIppensburg, Pa. It consists of segmental sections Wrougllt 1 F P t t II B V E P . P 
extended to any desired length. moulded internally to the shape of the limb, and hav-
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A coal hoisting machine or dredge has 'ing on their meeting edges interlocking projections and Ha
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k . . .  . sw , .IVI . arme, an ec aDlCR ngmeer. Giv-
been patented by �r. Bernard M. Munn, of Elizabeth, s?c ets, WIth 

_
comcldent stra� grooves . m their outer ing Tables. Rules, and J<'orInulas pertaining- to Mechan

N. J. The machme has a drum, cable, boom, and s:des, the sectIOns to be made m any deSired number of ics, Mathematics, and PhYSiCS, Architecture, Masonry, 
means for revolving the drUID, in combination with ver- pieces, so that one or more may be reml)ved at a time Steam Vessels, Mills. IJimes, Mortars, Cements. etc. 9Xt 

tically movable plates, arms, and scoops, the whole so by the surgeon or nurse. pages, leather, pocket-book fOrIn, $(.00. For sale by 

arranged I1S to facilitate the handliug of coal or other A roving frame has been patented by Munn & Co., 351 Broadway, New York. 

material without the use of shovels. Messrs. Richard Curtis and William H. Rhodes, of Man- Combination Pliers, Gas Pliers, Wire Cutters, Wrench, 
A faucet has been patented by Mr. chester, Eng. This invention relates to slubbing, in- and Screwdriver combined. Billings & Spencer Co., 

Frank F. Wolff, of New York city. Combined with a termediate, and roving or jack frames, and is intended Hartford, Conn. 

bushing adapted to be held in " barrel or cask head is to improve the mechanism for imparting a gradully de- Small High Speed Steam Yachts complete or in parts. 
a valve for closing the outer end and a plate for closing creasing speed to the bobbins, so they will always draw Geo. J<'. Shedd, Waltham, Mass. 

the inner end of the bushing, or a tube held on the same, the slubbing or roving from the front rollers at a uni- One 20 x 48 Corliss Engine, in good order, for sale 
both. the valve and plate being held on the same spindle, form speed, notwithstanding the increase of the diame- by Henry I. Snell. 135 North Third Street, Philadel-
the device being intended to facilitate the drawing of ter of the yarn on the bobbins as they become filled. phia. 

liquids from casks or barrels. A horseshoe has been patented by Mr. Cotton Factory, complete equipment, for sale. Ad-
A fanning mill sieve has been patented Lawrence Schwaab, of New York city. This shoe is dress W. W. Jennings, H"rrisburg, Pa. 

by Mr. Siver J. Aasen, of Republican, Dakota Ter. The intended to be fastened to the horse's hoof without Astronomical Telescopes, from 6" to largest size. Ob

construction is such that fine seeds are deposited iu a nails, and is made in two parts hinged to each other at servatory Domes, aU sizes. Warner & Swasey, Cleve
receiving box under the sieve, and larger seeds, such as their forward ends with an inwardly inclined rim on land, O. 

buckwheat, cockie, oats, etc., slide down over the sieve their outer edges, and having a plate formed on one part Peerless Leather Belting. Best in the world for swift 
into a suitable box, making possible the separation of to overlap the other part ; the shoe has a pad with a running and electric machines. Arny & Son, Phila. 

the seed into four lots of different sizes, while thor- buckle and strap at its rear end, and projections on its " How to Keep Boilers Clean. " Seud your address 
oughly cleaning the seed. 

. sides to engage with apertures in the sides of the rim of for free S8 page book. Jas. C. Hotchkiss, 86 John St., N. Y. 

A dental jaw brace has been patented the shoe, to protect the.hoof from jar in traveling. . Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
by Mr. Willis J. Bickford, of North AttiebOrOUgh, [ A candy machIne and a cake machIne Mfg. CO.,86 Goerck St., N.Y. Send for catalogue and prices. 
Mass. This is a device for keeping the mouth of a pa- are the subjects of two patents insued to Mr. Daniel M. Air Compressors, Rock Drills. Jas. Clayton, B'klyn,N.Y. 
tient open when gas is administered, and consists of a Holmes, of Arlington, N. J. The first machine has a Iron Planer, Lathe, Drill, and other machine tools of 
tube inclosing a spiral spring on the end of which is a steam heated chamber, which keeps the candy in a modern design. New Haven Mfg. Co., New I1aven, Conn. 
slide spring to force and hold the mouth open, the prop melted condition, and from this chamber definite 
thus formed being properly cushioned at top and bot- quantities are fed, either upon plates on an intermittent. Wanted.-Patented articles or machinery to manufac-

tom. Iy moved endless apron or into pits or moulds formed 
. duce. . ton Mfg. Co I LeXington I<y. 

A canal conv�J' has been patented by in starch trays, in an automatic and continuous man.! Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

Mr. William F. Cowden,-o,( Cumberland, Md, This in- ner, for the rapid.aI1� economical pr�duc�ion of forme� For Power & Economy, Alcott's Turbine, Mt. Holly, N.J. 

vention covers novel constructions and combinations so ?r m�nlded candles". the cake machme IS of that clas . Send for Monthly Machinery List 
the convoy may be allowed to drop some distance m WhICh the dough IS fed down from a hopper into to the George Place Machinery Company, 
astern, means for maintaining a given distance between series of ?ylinders, whence it is forced by. reciprocatin 

I 
121 Chambers and 103 Reade Streets. New York. 

the boats, and means whereby the separating device plungers III small lu?,ps ,,:pon pans c.arrled by an en?, If an invention has ;not been patented in the United 
may be disengaged and the boats drawn close together less apron, and the mventlO? cove,'s Impr?Veme,,:ts 1I� I �tlltes for more than on� year, it may still be patented in 

for passing through locks. the several parts of the machme to mcrease ItS effiCIency Canada. Cost for CanadIan patent. $4JJ. Various other 

A h h ld h 1: t t d b I and range of use. fore. lgn patents may also be obtained. For Instructions 
sas 0 er as leen pa en e y , ' address Munn & Co., SCIENTIFIC AMERICAN patent 

Mr. Henry Staib, of Jeffersonville, N. Y. A face plate I agency, 361 Broadway, New York. 
is f d 'th 'd fl h - . . dl f t' NEW BOOKS AND PUBLICATIONS - - - -

orme WI 81 e . a�ges avmg spm e.per ora IOns I • Guild & Garrison's Steam Pump Works, Brooklyn, 
and recesses on thmr mner faces extendmg from the MAGNETO AND DYNAMO ELECTRIC MA- N. Y. Steam Pumping Machinery of every description. 
face plate to the perforations, with eccentric, removable CHINES. From the German of Glaser Send for catalogue. 
spindle, and other novel featnres, making a simple de Cew, by F. Krohn, and edited Machinery for Light Manufacturing on hand and 
meohanism for supporting and locking window sashes with many additions by Paget Higgs, built to order. E. E. Garvin & Co., 139 C�nter St., N. Y. 
in any desired position. LL.D., D. Sc. London: Svmons and 

An oil strainer has been patented by Co. , 1884. 
• 

Mr. William Connolly, of South Norwalk, Conn. It is 'l'his volume is the first of a new Sptlcialists' Series 
made with an outer case and one or more filtering cham- edited by Dr. Paget Higgs and Professot Charles Forbes, 
bers with perforated side walls, and an imperforate and intended to present in popular fOrIn the latest in
bottom tapering downward, the-device being especially I formation in regard to recent technical subjects. It is 
intended for use in connection with the oil drip pans the object of the series to provide practical hand-books. 
for sewing machines formerly patented by the same in- both thorough and easily understood, and, though treat
ventor. inl: of apparatus in the market, entirely devoid of any 

A machine for cleaning and repairing commercial advocacy. It is admittedly hard to be per
roller skates has been patented by Mr. Rufus F. Hull fectly impartial, but the high character of the editors 
of Fonda, Iowa. It has a rotary shaft with a pair of will insure a .bel�ef in the honesty of their criticism, if 
wheels having a s pace between them equal to the dis- not always m Its c�rrectneBs. T�e present volume 
tance between a pair of skate wheels, t he wheels having tre�ts of .a compara.tlvel! ?ew subJe.ct, where our ex
inclined grooves whereby the rollers may be cleaned �erIence IS necessarily hmI�ed, .and IS, therefore, p�r
and evened, while there are chucks, abrading disk, and tlCulariy. wel�ome as � co.nsClentlOus �ffort to acquamt 
drill for leveling reboring and repairing. the publIc WIth the prmClples underlymg the construc-

An autom�tic swi�ging h 
. h b 

tion of electrical machines. The introdu('tion will be 
c aIr as een found useful to those but little familiar with the theo

patented ?y. Mr. �ohn C. McMullen, of St. Augustine, ries of induced currents, as well as interesting histori
!'a. By th�s mventlOn th& le�er through which the chair cally to all readers. The subject has been divided 
IS moved I.S not

. 
connected WIth the supporting bangers under the head of machines generating alternating or 

of the chaIr, b�l�g thereby freed from the weight of the direct currents rather than in strict accordance with the 
operator and gIvmg a �reater move",:ent to the chair, so differences between magneto-electric machines and dy-

Nickel Plating.-Sole manufacturers cast nickel an
odes, pure nickel salts, polishing compositions, etc. Com� 
plete outllt for plating, etc. Hanson, Van Winkle & Co. 
Newark, N. J., and 92 and 9<1 Liberty. St., New York. 

For Steam and Power Pumping Machinery of Single 
and n-�plex Pattern, embracing boiler feed, fire and low 
pressure pumps, independent condensing �mtfits, vac
uum, hydrauliC, artesian, and deep well pumps, air com .. 
pressers, address Geo. F. Blake Mfg. Co., 44 Washingt.on, 
St., Boston ; 97 Liberty St., N. Y. Send for catalogue. 

Rubber Beiting, Packing, and Hose for all purposes. 
Greene. Tweed & Co .. 118 Chambers St., New York. 

Supplement Catalogue.-Persons in pursuit of infor
mation of any special engineering, nlechanical, or sci eo'" 
titlc subject, can have catalogue of contents of the SCI
ENTIFIC AMERICAN SUPPLEMENT sent to them free. 
The SUPPLEMENT contains lengthy articles embracing 
the whole range of engineering, mechaniCS, and physical 
science. Address Munn & Co., Publishers, New York. 

Knot8, Ties, and Splices. By J. T. Burgess. A Hand
book for Seafarers and all who use Cordage. 12mo., 
cloth, illustrated. London. 1884. Sent, postage prepaid, 
on receipt of 75 cts., by MUDD & Co., New York. 

Send for catalogue of Scientific Books for sale b) 
Munn & Co., 361 Broadway. N. Y. Free on application. the occupant can orlglUl>te and eaSIly maintain a con- Th h t t b tt ' . f . I 

t' . .  t' namos. e c ap er on S ora!!e a erles IS 0 specIa 
muous sw;ngmg mo lOn. interest just at this time, as the snbject is attracting C. B. Rogers & Co., Norwich, Conn., Wood Working 

A chain saw has been patented by Mr. such general attention. In the appendices is given con- Machinery of every kind. See adv., page 62. 

Wa�te� S. Shipe, 0: Minerva, Ohio. Each link of the siderable information in regard to the practical con- If you want Engines, Boilers, or Machinery of any 
cham IS made to displace the whole chip, and effect a struction of dynamos, and a comparison between the kind, send your address to Henry I. Snell, l35 North Third 
ready clearance, which is done by a single cutter of principal ones now in use. The series is introduced in Street, Philadelphia. 

peculiar construction applied to each link, the saw, in this country by Van Nostrand. Cnrtis Pressure Regulator and Steam Trap. See p. 12. 
?utting logs or f�l1ing trees, being started by placing CANOE AND CAMP COOKERY. A Practi- Wood Working Machinery. Full line. Williamsport 
Its front end partially around the tree or log, and then cal Cook Book for Canoeists and Machine Co., .. Limited," 110 W. 3d St., Williamsport, Pa. 
drawing the chain over the timber. Outers. By " Seneca."  Forest and, We are sole manufacturers of the Fibrous Asbestos 

A door has beeu patented by Mr. Jeu- Stream Publishing Company, New Removable Pipe and Boiler Coverings. We make pure 
leos Gambllee, of Creskill. N. J. Combined with a York. asbestos goods of all kinds. The Chalmers-Spence Co., 
door havi�g top and bottom openings are slides for At this time of year, such little books as this seem to 419 East 8th Street, New York. 
closing and nncovering them, and a mechanism for ope- introduce the urban resident, and worker in store and I Safety Elevators, steam and belt power ; quick and 
rating the slides automatically and by hand, so the door counting room. at once to the realities of a roving and smooth. D. Frisbie & Co., Philadelphia. Pa. 
can be opened and closed without affecting the covers camping-out life, for it brings one directly to the prac- Crescent Solidified Oi l  and Lubricators. Something 
of the openings, or the openings can be uncovered and tical details on which the comfort and solid enjoyment new. Crescent Mfg. Co., Cleveland, O. 
closed while the door is shut. of such. summer excursions perhaps most largely de- Steam Hammers Improved Hydraulic Jacks and Tube 

A sheep shears has been patented by pend. The author speaks from experience, and his Expanders. R. DddgeOn, 2( Columbia St., Ne";' York. 
Mr. Elijah Kellogg, of Reno, Nev. Combined with a snggestions as to outfit, choice of menu to lay out for ', - Nervous, Debilitated Men. 
handle having on the forward end of its under side a different kinds of expeditions, management of the fire, You are �llowed air .. th'ia! of thirty d.<lllB of the nse of 
slotted stnd is another handle having a stud at the rear and t�e best ways ?f cooking afford .u�cie?t . var�ety Dr. Dye's Celebrated Voltaic Belt WIth Electric Suspen
end of its o uter Bide, with a strap secured to both studs, to �atIsfy a. tast� With a go?d deal of dlscr�mmatl�n, bory Appliances, for the speedy relief and perInanent 
making a pivoted joint with large bearing surfaces capa- �hlie the duectlOns are S? sImpI� that the ,:"erIest nOVICe cure of Nervous Debility, loss of Vitality and Man

ble of supporting the shear blades and preventing them 

I 
m such matters cann?t faI� to qmckly acqmre therefr?m , h?Od, and all kindred troubles. Also for m,,:ny other 

from being separated when doing heavy sheari the knack of preparmg hIS own food. Take nothmg diseases. Complete restoration to health, VIgor, and 

. . .  
ng. but what is necessary and which can be compactly manhood guaranteed. No rIsk is incurred. Illustrated 

A lune dIstrIbuter has been patented stowed, is the author's rule, and this little book, which pamphlet, wit� full inforInation, terms, etc., mailed 

by Mr. John Hotham,. of Hillside, . pa. !t has wheels , can be easily tucked in a side pocket, might well be free by addressmg 
Voltaic Belt Co., 

pivoted beneath the dIscharge opemngs of the hopper counted an essential of a perfect outfit. Marshall, Mich. 
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.TiJmerst)n'8 � Book of Saw8 }'red. Reduced prIce8 

for 1885. 110,000 Sawyers and Lumbermen. Address 
Emerson, Smith & Co., Limited, Beaver )j'aUs, Pa. 

Barrel, Keg, Hogshead, StaveMach'y. See adv. p. 76. 
Mineral Lands Prospected, Artesian WeUs Bored, by 

Pa. Diamond Drill Co. Box 423, Pottsville, Pa. See p. 46. 
The " Improved Green Engine," Automatic Cnt·off. 

Providence Steam Engine Co .. R. I., SoZe BwUders. 
For best low price Planer and Matcher, and latest 

Improved Sash, Door, and Blind Machinery, send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

Dome8tic Electricity. Describing aU the recent in
ventions. ·Illustrated. Price, $3.00. E. & F. N. Spon, 
New York. . 

Patent Elevators with Automatic Hatch Covers. Cir
cular free. Tubbs & Humphreys, Cohoes, N. Y. 

Pat. Geared Scroll Chucks, with 3 pinions, are sold at 
same prices as common chucks by A. F. Coshman, Hart
ford, Conn. 

For Sale.-Patent on ' Exercising Bars described In 
SCIENTIFIC AMERICAN of June 2, 1083. Address Geo. 
Worthington, ffI Second St., Baltimore, Md. 

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

HINTS TO CORRESPONDENTS. 
NalDell and &ddrellll must accompany all letters, 

or no attention will be paid thereto. This is for our 
information, and not for publication. 

ReCerencell to former articles or answers should 
give date of paper and pa� or number of question. 

Inquirlell not answered in reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must taKe his turn. 

Speelal IuCorlDatlon requests on matters of 
personal rather than general interest, and requests 
for Prompt &nllwerll by Letter, should be 
accompanieil with remittance of $1 to $5, according 
to the subject, as we cannot be expected to perform 
snch service without remUJleration. 

Selentlfic &merlcan SupplelDentll referred 
to may be had at the oftlce. Price 10 cents each. 

lUlneralll sent for examination should be distinctly 
marked or labeled. 

(1) P. & M. ask if running an electric 
motor on a watch maker's bench would tend to mag
netize watch balances, or would it be safe to operate 
an induction coll for the purpose of giving shocks 
where the above work is going on? A. Either the mo· 

on hand? A. By means of the voltmeter or amme
ter placed iu a shunt of the main circnit. 

(3) H. W.-Ordinary machinery steel is 
generally used for telephone magnets ; they are hard
ened at the ends only, usually by heating to a red heat 
and plunging inte cold water. Cast steel Is no better 
than machinery steel, but if used its temper should be 
drawn to a dark straw color. 

(4) P. W. B.-The north-seeking pole 
of a magnet is attracted by the earth's north pole, and 
the south seeking pole is repelled by the earth's north 
pole, but the " why " has never been ascertained. 

(5) O. Z. writes : How is paraffine dis
solved quickly? I receive tools and toys from the old 
country (Germauy) covered with a coat of paraffine, to 
prevent rust I suppose. It makes them sticky to the 
feeling, and I want to remove the paraftlne before sell
Ing the articles. A. Naphtha or gasoline dissolves 
paraftlne ; a little on a small rag, and ruh"the articles. 

speaking magnetic telephone that can be heard through 
a large hall by an entire audience? A. No. 5. Would 
the invention of an eftlcient magnetic separator capable 
of separating 15 or 20 tons of magnetic . sand per day be 
of any great value to the industries ? A. Separators of 
this class are in use; any improvement will have some 
value. 6. Is magnetic sand used in any part of thc 
country in the manufactnre of iron and steel on a large 
scale? A. We believe it is nsed to some extent. 

(9) S. B. G. writes : It is said that the 
magnetic needle stands at right angles to a current of 
electricity which encircles the earth eastward and west
ward. If it is so, please explain what causes the varia
tion of the msguetic needle, or rather the variation of 
the magnetic cnrrent. A. We do not know that 
the explanation of the action of a magnetic needle is 
correct. We believe an explanation of the variation of 
the earth's magnetism is yet wanting. We regret that 
we are unable to supply it. 

(10) H. I. , Jr. , asks for a mineral or sub
stance that� when placed between a horseshoe magnct 
and a piece of iron, the former will not affect or draw 
the latter toward it. A. No substance having the pro
perties you req!lire has yet been discovered. 

(11) E. J. R. asks how many 2 gallon 
cells of Bunsen battery, converted into the bichromate 
of potash battery described in SCIENTIFIC AMERICAN 

SUPPLEMENT, No. 485, would be required to run one 6 
candle incandescent lamp of 10'S volts and 1'48 amperes. 
Also what carbon surface, and how deep, should the 
zincs be immersed? A. You would reqnire 11 to 12 
cells. Better use your cells as Bunsen bichromate bat
teries. They will be more constant than the plunging 
battery. If you desire to use them as plunging bat
teries, you may use in each cell 1 zinc plate and two 
carbon plates, each 4x6 inches. Place a carbon plate on 
each side of the zinc plate and about 3( inch distant. 
You will be obliged to plunge the elements more and 
more as the solution grows weaker. 

(12) F. A. writes : I wish to construct 
a dynamo, twice as large as shown in SUPPLEMENT, No. 
160. 1. Shall I use the same number of wire ? A. Use 
the same nnmber for the armature and No. 12 for the 
field magnet. 2. Aow much wire shall I use for the 
electric magnet, and fm' the armature ? A. It would be 
morc or less a matter of experiment; better put on about 
six layers on the magnet, and 'bring ends out so that 
you could connect the different coils np in series or in 
parallel circuit. 3. How many candle power will it give 
(arc lamp), how mnch power required to run it ? A. 
The amount of light prodnced by such a machine de· 
pends entirely upon the manner in which it is con
strncted. It will probably require at least � horse 
power to drive it. 

(13) J. B. W. asks : 1. How many cells 
Fuller batteries will it reqnire to light an incan

lamp of 5 candle power? A. It depends upon 
of the lamp. Probably from 10 to 20. 2. 

do large wires have for a core in an in-
coil over smsll wires? I have made an induc
after your SUPPLEMENT, and have heard some 

argne for large wire in core and some in 
of small wires in core. Please state the advan-

Mine is for a shocking machine. A. The smaller 
preferable, because they are more readily mag

and demsguetized. 3. What advantage is there 
in having a large core over a small one ? Mine is % inch 
In diameter, and some say if I had it 1 inch it would 
be stronger. A. By using a large core you would be 
able to get a larger and stronger magnetic field. 4. 
Would it not be better to use No. 10 cotton covered 
wire for primary and No. 18 silk covered for sec ondary 
for an induction coil for a shocking machine, for street 
use ? A. Better use No. 16 for your primary and No. 
M or 36 for your secondary. 

(14) F. W. W. writes : 1. I have a hunt-
ing jacket made of common dUCking. Can you tell me 
what preparation I can put over it to make it water
proof, and not make it stiff and uncomfortable? A. 
For waterproo1ing your dUCk coat, dip it in a solntion 
containing 20 per cent of soap, and afterward into a 
solntion contaiulng 20 per · cent of sulphate of copper. 
Then wash and dry. Another: 1 pound alum, 1 pound 
sugar of lead ; pulverize both finely, and thoroughly mix 
dry and pour on 2 quarts boiling water. Let it stand 6 
hours, when it will be ready. Sponge the coat until it 
Is saturated, then iron dry. 2. If the muzzle of a shot 
gnn is worn a little bell-mou thed, will it have a ten
dency to make the gun scatter? A. Yes. 8. When 
brass shells for shot gun expand, through continuous 
use, how can they be contracted to gauge ag�in? A. 
Only by using a compressing die, which a machinist 
should be a ble to make. 

(15) P. P. B.-Balloons, unless of very 
large size, should be made of the lightest materl�l. Bal
loons of small sizes would be of little or no service with 

(6) W. F. L.-Fishes balance themselves 
in water by the muscular contractiolWf the air bladder. 
By death the muscles relax and the air bladder e�pands. 
raising the 1I.sh to the surface. The center of Vav1ty 
being in the air bladder. which is located in the abdo
men, brings the belly up when the fish fioats.-In re
gard to electroplating, see SCIENTIFIC AMERICAN 

SuPPLEMENT, No. 310, and Wahl's Galvanoplastic Man
ipulations, $7.50, Watt's Electro Metallurgy, $1.00, 
which may be had through this oftlce.-We charge for 
an analysis of minerals only, not for an opinion of hot air if made of cotton cloth or ducking. See SCIEN

what they are. TIFIC AMERICAN SUPPLEMENT, No. 127, 312, and 413 on 
the construction of balloons. A returning bullet . in-

(7) J. L. M.-We know of no special creases its velocity from the turning point until It 
rules or formulas for the relation of coll to size of wire strikes the earth. 
in spiral springs. Their use, strength, elasticity, and 
amount of extension required are the special considera-
tions in their proportions. Could not give you the re-
coiling force of a spiral spring. The only way is to INDEX OF INVENTIONS 
make a trial. 

- (8) J. S. M. asks : 1. What are the con
ditions on which so many patents are issued on tele
phone transmitters, wherein the variation of the resist
ance of carbon by pressure is the principal feature? In 
other words, why are patents issued to Draughbaugh 
and . .  o.thers for carbon transmitters when Edison is 
the first inventor and patentee ? A. If you will ex
amine the patent, critically, you will find tnat they are 
not issued for the same thing, although they may con· 
taln some of the same elements. They are generally 
for different combinations of the elements required to 
produce a telephone. 2. What are the conditions on 
which patents on magnetic telephone receivers are 
issued to other parties since the invention of Graham 
Bell ? A. The same may be said with regard to tele
phone receivers. 8. Is there any practical form of 
telephone relay .in use giving good results? A. We 
believe not. 4. Is there any practical form of loud-

For _hlch Letten Patent of the 

United States were Granted, 

August 4, 1885, 
&ND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 

Alarm. See Burglar alarm. Low water alarm. 
Anchors, fitting for and method of seating ships', 

S. Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,774 

Animals, instrument for dOSing, G. S. Fales . . . .. . . .  323,400 ' 
Auger bit. F. Shaller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  323,4M 
Autom .. tlc gate, O. J. Scott . . . . . . . . . . . . , . . . . . . . . . . . . .  323,888 
Awning, E. A. Hildebrandt . . . . . . . . . . . . . . . . . . . . . ... . . .  323,418 

Axes, manufacture of, V. Halter . . . . . . . . . . . . . . . . .. . .  323,671 
Axle bOX, car, Dooly & O'Callaghan . . . . • . • . •  , • • • • . •  323,64.5 
Axle lubricator, car, Sterling & W .. ss . . . . . . . . . . . . . .  323,605 
Bag. See Mail bag. 
Bag holder, J. L. Worre1i . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,61.7 

Barber's chair, H. Geise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,661 
Barber's chair, E. E. Koken . . . . . . . . . . . . . . . . . . . . ... . . . 323,429 
B .. rber's comb, Smith & Holland . . . . . . . . . . . . . . . . . . . . 323,889 
BII.rrel filler, J. McKenzie . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,708 
Barrels, machine for hooping, E. A. Delano • • • • • • •  323,565 
Basket, fruit, I. S. platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,527 
Battery. See Secondary or storage b .. ttery. 
Beams and 'IlMers, cuttlDJ>: and employing wood-

en, P. H. J ack.on . .  . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . .  323,424 

Bed bottom, bolster, W. I. Fielding .. . . . . . . . . . . . . . . . . 323,572 
Bed, folding, C. Fenton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,800 

Bed or fW;Uiture spring counection, A. Bell . . . . .. . . 323,566 
Beer cooler, J. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,712 

Belt supporter, C. & E. Hinshaw . . . . . . . . . . . . . . . . . . . .  323,679 

Bengal lights. compOSition for, C. Gerhard • • • • • • • •  323,662 
Bit. See Auger bit. 
Blast furnace, F. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,63£ 
Blind slat fastening, G. F. Evans . . . . . . . . . . . . . . . . . . . . 323,863 
Block. See Horse block. 
Blower, steam fan, J. C. Hendry . • • • . . • • . . . . • • . . • • • •  323,677 
Blowing eDJ>:lne, W. Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,427 
Bodies, device for transporting human, Marston 

&; Clapp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,515 
Boller. See Magazine boiler. Steam boiler. 
Boiler cleaner, H. Estelle. . . . . . . .  . .  . . . . . . . . . . . . . . . .  323,971 
Boiler furnace, Knight & Thode . . . . . . . . . . • . . • • . . . . .  3:la.671 
Boller water purifier, G. M. Braunlnger . . . . . . . . . . . . 323,494 
Bolt. See Door bolt. 
Bolting reel clothing, A. Heine . . . . . . . . . . . . . . . . . . . . . .  323,579 
Book holder, R. M. Lambie . . . . . . . . . . . . . . . . . . . . . . . . . .  323,511 
Boot machine, felt. W. A. Smith . . . . . . . . . . . . . . . . . . . .  323,457 
Boot or shoe uppers, crimping machine for, L. 

Knetzger. . .  . .  . . . . . . . .  . . . .  . . . .  . . . .  . . . • • . . . . . . . . . . . . . 323,81D 
Boring machine, E. H. Parks . . . . . . . . . . . . . . . . . . . . . . . .  323,723 
Bottle, nurslD.lr, W. R. Prime . . . . . . . . . . . . . . . . . . . . . . . . 323,591 
Bottie stopper, W. L. Roorbach . . . . . . . . . . . . . . . . . . . . . 323,737 
Bottles with highly aerated liquids without press-

ure, apparatus for tilling, A. Werner . . . . . . . . . . . . 323,612 
Box. See Shipping box. 
Box for bottled liquids, p. & R. p. Altcheson .. . . . .  323,486 
Box or trnnk fastener or catch, H. A. Seymour. . .  323,sro 
Boxes, device for handling, A. Ayer. . . . . . . . . . . . . . . .  323,844 
Brace. See Dental jaw brace. 
Brake. See Car brake. Wagon brake. 
Breastpin pin tongue, A. Thommen . . . . . . . . . . . . . . . . 323,543 
Brick kiln, continuous, Boehncke & Rohwer . . . . . .  323,492 
Brick machine, W. M. Logan . . . . . . . . . . . . . . . . . . . . . . . .  32a,81S 
Bridge jOint, draw, G. W. Mershon . . . . . . . . . . . . .. . . . . 323,711 
Bridle overdraw check, F. M. Amsbry . . . . . . . . . . . . . .  3'J3,ttlO 

Brooch or breastpln, R. R. Hug . . . . . . . . . . . • . . • . . . • • .  323,888 
Brush or broom support. A. L. Pritchett . . . . . . . . . . . 323,B27 

Buffing roll, S. B. Bredd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.779 

Bulldlng blocks, press for plastic material for, 
Walker & Jervey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,757 

Burglar alarm, Herrick &; Babcock . . . . . . . . . . . . .. . . . .  323,810 
Burner. See Gas burner. Hydrocarbon burner. 

Vapor burner. 
Bustle, F. G. Moore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,519 
Bustie, woven wire, R. Kelso. . . . . .  . . . .  . . . .  . . .  . .  . . . . .  323,692 
Butter worker, L. W. Murch . . . . . . . . . . . . . . . . . . . . . . . . 323,879 
Button fastener, 1'. H. Sweet, Jr . . . . . . . . . . . . . . . . . . . . 323,465 
Button setting machine, Mosher & Ham . . • • . . . . • • .  323,717 
Buttons, apparatus for manufacturing covered. 

H. W. French . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 323,803 
Buttons to wearing apparel, setting Instrument 

for attachlng, P. H. Sweet, Jr . . . . . . . . . . . . . . . . . . .  323,486 
Cake machine, D. M. Holmes . . . . . . . . . . . . . . . . . . .. . . .  323,681 
Can. See Milk or cream can. 
Canal convoy. W. F. Cowden . . . . . . . . . . . . . . . . . . . . . . . . 323,889 
Candy machine, D. M. Holmes . . . . . . . . . . . . . • . . . . • • •  323,682 
Cane, machine for sliclDJr sugar, E. Schulze . . . . . . . . 323,742 

Cap for exploding dynamite, J. Paulus . . . . . . . . . . . . . 323,524 
Caps, mechanism for shearing, Hanford & 

McI,oughlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,869 
Capsule machine, F. J. Reinhold . . . . . . . . . . . . . . . . . . . .  328,888 
Capsule machine, H. H. Taylor . . . . . . . . . . . . . . . . . . . . . .  323,753 
Car brake, F. S. Gerrard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,507 
Car brake, automatic, J. B. Gathright . . . . . . . . . . . . . . 323,869 
Car brake, automatic. W. A. Wilde . . . . . . . . . . . . . . . . .  323,766 
Car coupling, A. Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . 323,664 

Car coupling, R. R. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,812 
Car coupling, E. F. O'Haver . . . . . . . . . . . . . . . . . . . . . . . . .  323,720 
Car coupling, D. Sturgis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.752 

(Jar coupllDJ>:, L. Van Camp . . . . . . . . . . . . . . . . . . . . . . . . . .  323,756 
Car coupling tool, E. A. Hamilton . . . . . . . . . . . . . . . . . . 323,672 
Car, dumping, J. M. Hartman . . . . . . . . . . . . . . . . . . . . . . . . 323,il7 
Car, dumplDJ>:, T. F. Seery . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,744 
Car for cable rallways, grip, F. p. H. J,oftls . . . . . . . . 323,61.7 
Car, lIve poultry, Jenkins & Streeter (r). . . . . . . . . . . .  10,633 

Car starter, T. F. Bourne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,629 

Car wheel, R. N. Allen . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 323,551 
C .. r window, J. M. Fennerty . . . . . . . . . . . . . . . . . . . . . . . . . 323,408 
Card beveling machine, C. A. Wright . . . . . . . . . . . . . . 323,483 
Card holder, S. N. Rosenbaum . . . . . . . . . . . . . . . . . . . . . . .  323,598 
Carpet fastener, R. S. Gould . . . . . . . . . . . . . . . . . . . . . . . .  323,575 
Carrtage and cradle, convertible, Bond & Sadler . .  32.1,390 
Carriage, child's, J. A. Crand .. ll . . .  . . . • . .  . . . . • .  . .  . . . .  32:1,401 

Carriage spring, A. R. Schmidt . . . . . . . . . . . . . . . . . . . . . . 323,535 
Carriage window, F. & C. J<'order . . . . . . . . . . . . . . . . . . . .  323,865 
Carrier. See Clay and brick carrier. Hay car-

rier. 
Case. See Dressing case. File case. Seed case. 
Casting rolls and other articles, mould for, W. 

Hainsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,80'1 
Chain, ornamental, B. F. Evans . . . . . . . . . . . . . . . . . . . . .  323,862 
Chair. See Barber's chair. Recllnlng chair. 

Swinging chalr. 
Chalr, P. E. Dow'e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,7lr.' 
Chalr and stringer, combined, J. K. Lake . . . . . . . . . .  323,4llO 
Chairs, etc., extensible bottom for, A. Van Wle . . . 323,610 
Change box signaling att .. chment, W. J. Aber-

nethy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,384 
Chandelier, R. F. Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,625 
Chicken house, J. Burgert . . . . . . . . . . . . . . . . . . . . . . . . .. . .  323,782 
Chopper. See Cotton chopper. 
Chuck, work holding, J. A. Giles . . . . . . . . . . . . . . . . . . . .  323,414 

Churn, J. W. Cady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,7840 
Churn, J. Durkoop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,861 

Churn, rotary, L. W. Murch . . . . . . . . . . . . . . . . . . . . . . . . . . 323,878 
Clay and brick carrier, J. W. &; G. H. ArCII:ood . . . . .  323,621 

Cleaner. See Boiler cleaner. 
Clock striking mechanism, C. Hahlweg . . • . . . . . . . . .  323,577 
Cloth rack, W. W. Palmer . . . . . . . . . . . . . . . . . . . . . . . . .. . .  323,522 
Clothes pins, m .. chlne for makinll, J. D. Senate.. . .  323,453 
Clothes washer. T. F. Wood . . . . . . . . . . . . . . . . . . . . . . . . .  323,768 
Clover huller, E. L. Williams . . . . . . . . . . . . . . . . . . . . . . . .  323,475 

Coal and other materials, machine for agglomerat-
ing, G. J. P. Coutllnhal . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,856' 

Coal screen, W. p. C. Allen. . . . . . . . . . . . . . . . . . . . . . . . . .  323,772 

COffins, lowering, C. E. &; H. C. Reiche . . . . . . . . . . . . . .  :Q3,531 
CoUar pad, horse, Rice &; Rossman . . . . . . . . . . . . .. . . . .  323,736 

Comb. See Barber's comb. Ornamental comb. 
Cooking utenSil, H. J. Rutter . . . . . . . . . . . . . . . . . . . . . . . .  323,887 
Cooler. See Beer cooler. 

. 

Cooling board, O. p. Boyer. . . .  . . . . . . . . . . . . . . . . . . . . . .  323,391 

Corset, M. P. Bray . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . .  323,630 
Corset. C. A. McGee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,706 
Cotton chopper, R. ];" Cochran . . . . . . . . . . . . . . . . . . . . . .. 3:13,497 
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Cotton gin, O. Washburne . . . . . . . . . . . . .. . . . . . . . . . . . . .  823,M8 
Cotton picker, J. T. Marlin . . . . . . . . . . . . . . . . . . . . . . . . . .  323,702 
CounterSink, N. Schenkel. . . . . . . . . . . . . . . . . . . . . . . . . . .  323,448 
Coupling. See Car coupling. Pipe coupllDJ>:. 

Thill coupling. 
Cracker machine, Bromley & Gately. . . . . . . . . . . . . . . . 323,848 
Crate, fruit, I. S. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,526 
Crucible furnace, T. McBride et al . . . . . . . . . . . . . . . . . . 3:13,876 

Colfholder, D. W. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,559 
Culfholder, A. Schltlllng . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,449 

Cultivator, J. F. Packer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,440 
Cotter. See Tobacco plant cutter. 
Cotterhead, B. R. Hand . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,673 

Cutting dOUble pile fabrics; machine for, R. C. 
Greenhargh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 323,fl67 

Cuttlng-olftool, A. A. Wood . . . . . . . . . . . . . . . . . . . . . . . . 323,480 
Damper, autom .. tic, S. 1'. Smith . . . . . . . . . . . . . . . . . . . . .  32.1,539 
Damper, stovepipe, J. H. Doherty . . . . . . . . . . . . . . . . . . 323,568 
Dental jaw brace, W. J. Bickford . . . . . . . . . . . . . . . . . . . 323,627 
Dental lip holder, A. Garner. . . . . . .  . . . . . . . . . .  . . . . . 323,573 
Derrick, revolving, A. N. Simmerly . . . . . . . . . . . . . . . . .  823,538 
Die stock. J. W . .,trong. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,464 
Door, J. Gambllee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.658 
Door bolt, prison, W. Corry . . . . . . . . . . . . . . . . . . . . . . . . . .  328,SM 
Drawing rods and shafting. machlue for, B. C. 

White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,762 
Drawing rods, machine for, B. C. White . . . . . . . . .. . .  323,768 
Drawing rods or bars, machine tor, B. C. White . . . 323,761 

Dressing case, R. Sayer. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,739 
Drier. See Frnit drier. 
Drier, Carter & Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,785 
Drilling machine, J. H. Wesson . . . . . . . . . . . . . . . . . . . .  a.!3,892 
Dyeing, etc., apparatus for, W. Mather . . . . . . . . . . . . .  323,819 
Ejector and Injector, combined, Fergus &; 

Grltllths . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,503 
Ejector, perfume, R. F. Fisher . . . . . . . . . . . . . . . . . . . . .  323,409 
Elastic tired Wheel, W. H. Chapin . . . . . . . . . . • . . . . . . .  3:13,636 
Electric machines, cut-out for dynamo, C. J . Van 

Depaele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,470 

Electric motor, M. G. Farmer . . . . . . . . . . . . . . . . . . . . . . . . 323.653 

Electric motor rCII:ulator, M. G. Farmer . . . . . . . . . . . . 323,600 
Electro dynamic motor, ·F. J. Sprague . . • . . • • • . • . . • .  323,400 
Electro magnetiC motor, M. G. l<'armer . . . . . . . . . . . .  323,652 
Engine. See Blowing engine. 
Exercising machine, Coop & Boms . . . . . . . . . . . . . . . . . . 323,792 
Extension table, Neumer & Derx . . . . . . . . . . . . . . . . . . .  323,520 
Eyeglass nose J>:Uards, cushion for, G. W. Wells . . .  323,650 

Eyeglasses, J. W. Rigiander. . .  . . . . . .  . . . .  . . . . . .  . .  . . . .  32:1,736 
Fan, E. W. Hoefie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.811 

Fare recorder, E. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,553 
Farm gate, T. E. Wilson . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 32.1,476 
Faucet for wash bowls, T. C. Clark. . . . . . .  . .  . . . . . .  . . .  323,563 
Feed mill, T. C. Cadwgan . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,561 
Feed water heater and purifier, D. D. Wass . . . . . . . .  323,611 
Fence barb, G. H. Pattison . • • . . . . . . • . . . . . . . . • . . . . . . .  323,724 
Fence machine. wire, O. Jackson . . . . . . . . . . . . . . . . . . . 323,423 
Fence making machine, Williams & Reynolds . . . • .  323,8401 

Fence post, E. R. Copeland . . . . . . . . . . . . . . . . . . . . . . . . . . 323,798 
Fence stay, wire, W. M. Clow . . . . . . . . . . . . . . . . . . . . . . . . 32:l,399 
)j'lle case, bill, C. H. Mouiton . . . . . . . . . . . . . . . . . . . . . . .  323,677 
)j'ile cutting machine, H. F. W. Liebmaun . . . . .. . . . .  323,874 
Filter bed, E. Holden . . . . . . . . . . . . . . . . . . . .  , . .  . .  . .  . . . . . .  323,680 
Firearm, breech-loading, A. Dickerman . . . . . . . . . . .  323,flO1 

Firearm lock, Landers & Wesson . . . . . . . . . . . . . . . . .. . .  323,873 
Firearm, revolving, D. B. & J. H. Wesson . . . . . . . . . .  323,837 

Firearm safety lock mechanism, D. B. Wesson, 
d23,838, 323,839 

Fire extinguisher, automatic, W. Harkness . . . . . . . .  323,57& 

Fire extinguisher, chemical, Dowson & Taylor . . . .  323,859 

Fire extinguisher, hand, A. W. Porter . . . . . . . . . . . . . . 323,528 
Fire, protecting buildings from, J. G. Merrlll . . . . . .  323,518 
FlOOring, S. C. Little . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,691 
Flower pot shelf, R. W. Perry. . . . . .  . .  . . .  . .  . . . . . .  . . . .  323,525 
];'lower stand, A. Iske . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,690 

Frame. See Roving frame. 
FruIt drier, steam, M. M. Burchfield . . . . . . . . .. . . . . . . . 323,781 
)j'urnace. See Blast furnace. Boiler furnace. 

Crnclble furnace. Ore roasting furnace. 
Steam generator furnace. 

Furnaces and forges, air injector for, Davis &; 
Walker. . . . .  . . . . . .  . . . . . .  . . . .  . . .  • . . . . . . . . . . . . . .  . . .  . . .  323,844 

Furniture, guide track for heavy, F. Delmont . . . . .  323,666 
Gange. See Water gauge. 
Garter, A. E. Fuechsel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 323,866 
Gas burner, )j'. Siemens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; 323,537 
Gas burner, heat generating, H. A. Kimball . . • . . . .  32i1,813 
Gas compressor, J. B. Stobaeus . . . . . . . . . . . . . . . . . . . . . . 323,751 
Gas conveying and supplying, G. Westinghouse, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32i1,840 
Gas distribution, W. A. Hoeveler. .  . . . .  . . . .  . . . .  . . . . .  323,685 
Gas lighter, percussion, J. H. Wesson . . . . . . . . . . . . . .  323,893 
Gas, manufactUring lIlumlnatiDJ>:, C. M. G earing . .  323,660 
Gas pipes, expansion joint for, W. S. Turner . . • • • •  323,834 
Gate. See Automatic gate. Farm gate. Water 

gate. 
Gate, J. B. Campbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,39iJ 

Gate, C. 1'. Howe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,684 
Gathering and ruIIIing fabriCS, machine for, J. H. 

Trowbridge. . • •  . . . . . . .  . .  . . .  . . . . • • • . • .  . . .  . . . .  . . . . .  • •  323,544 
·Generator. See Steam generator. 
Glass, etc., furnace for melting, J. Pedder. . . . . . . . .  323,728 
Gold from its ores by chlorination, apparatus .  for 

the separation of, E. 1'. Thompson . . . . . . . . . . . . . .  821,755 
Governor, steam engine, F. Fosdick . . . . . . . . . . . . . . . .  323,Hl 
GradlDJ>: machine, P. B. Sheldon . . . . . . . . . . . . . . . . . . . .  323,536 
Grain binders, grain carrier for low-down, J. F. 

Appleby. . . . .  . . . .  . . . . . .  . .  . .  . .  . . . .  . . . .  . . . . . . . . . . . . . . . 323,886 
Grain meter, oscillating, G. B. Howland . . . . . . .. . . . .  323,500 
Grease trap for sinks, J. Reid . . . . . . . . . . . . . . . . . . .. . . . .  323,582 
Hame fastener, M. E. Campany . . . . . . . . . . . . . . . . . . . . .  328,853 
Handle. See S .. W handle. 
Harness, breast, B. McDevitt . . . . . . . . . . . . . . . . . . . . . . . . 323,4'l6 

Harrow, M. H. Cogswell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,400 
Harrow, J. Maunder . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 323,705 
Harrow and cultivator, riding, J. R. Whittemore. 323,61' 
Harvester adjustlDJ>: mechanism, N. W. Miller . . . . 823,588 
Harvester and binder, W. N. Whiteley . . . . . . . . . . . . .  323,613 
Harvester, corn, S. H. Young . . . . . . . . . . . . . . . . . . . . .. . . 323,61S 
Harvester cutter, G. R. & W. G. Sigler . . . . . . . . . . . . . .  323,746 

Harvester reel, Noyes & Perry . . . . . . . . . . . . . . . . . . . . . .  323,592 
Harvester tonJ>:Ue support, Waliace & Darcus . • • . .  323,471 
Harvesting machine cutting apparatus S. R. 

Owen . . . . .  . . . .  . . . .  . . . .  . . . .  • • . .  . . . .  . . .  • • • . . . . . .  . . . . . .  323,880 
Hay carrier, J. P. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,8Ii8 
Hay rack. B. Tanner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,467 
Hay rake, hand, C. C. Carter . . . . . . . . . . . . . . . 323,786 to 323,768 
Heat transmitter, J. H. L. Tuck . . . . . . . . . . . . . . . . . . . . .  323,545 

Heater. See Feed water heater. Soldering Iron 
heRter. Tire heater. 

Heating .. pparatUs, electro-magnetiC, M. G. 
Farmer . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 323,651 

Hinge, gate, P. C. Goshorn . . . . . . . . . . . . . . . . . . . .. . . . . .  323,ffl4 
Holst.1DJi< inachlne or dredge, coal, B. M. Munn . . . .  323,589 
Holder. See Bag holder. Book holder. Card 

holder. (''utrholder. Dental lip holder. Plane 
holder. Programme and hat holder. Sash 
holder. Stereotype plate holder. Tool 
holder. 

Horse block or step, M. B. Duncan . . . . . . . . . . . ... . . .  ; 823,646 
Horses, device for stopping runaway, P. Gumbln-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . 323,868 
Horseshoe, I •. Schwaab . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  823,601 
House. See Chicken house, 
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Huller. See Clover huller. Protector. See Mu.tache protector. I Tin plates In crystallization. apparatus for cool-
Hydraullc jack for oranes. W. F. Durfee . . . ; . . . . . . .  323.403 PumP. deep well, L. & J. P. Griscom . . . . . . . . . . . . . . . . d23,805 Ing. C. R. H. M. Habenicht . . . . . . . . . . . . . . . . . . . . . .  823.806 
Hydrocarbon burner. J. B. Appl e . : . . . . . . . . . . . . . . . . . 323,385 Pump. double-acting. D. R. Cloud . . . . . . . . . . . . . . . . .  323,398 Tire bolts. device for clamping. W. F. Brown . . . . . .  �892 
Ice cream freezer. A. I,. Platt . . . . . . . . . . . . . . . . . . . . . . 32'J.732 Pump. sand, Smith & Clift . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.<158 Tire heater, M. Hoyt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  328.696 
Ice machine compressor. F. Stitzel . . . . . . . . . . . . . . . . . .  '323.7(9 pumping,or elevatlnll' water. device for, J. J. & J . Tobacco pipe. A. C. Winning . . . . . . . . . . . . . . . . . . . . . . . .  828,8012 

Incandescents. furnace for baking. C. Coultas .. . . . 323,500 A. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,816 Tobacco plant cutter. C. C. Nagley . . . . . . . . . . . . . . . . . .  828.718 
Index. R., H. Wyman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.4801 Quiltlng,machine. W. Koch . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.584 Tool holder. A. J.  Peavey . . . . . . . . . . . . . . . . . . . . . . . . . . . . 828.727 

Indicator. See Station Indicator. Rack. See Cloth rack. Hay rack. Pool rack. Top • •  plnninll'. W. H. Hall . . . . . . . . . . . . . . . . . . . . . . . . .. . . 828.808 
Injector. J. T. Hancock . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  , 323.828 Towel rack. ToweJ ' rack, E. F. Wlnem.n . . . . . . . . . . . . . . . . . . . . . . . . . .  828.478 
Insulator. electric lamp. J. R. Fletcher . . . . . . . . . . . . . 323.50(' Rail clamp. guide. W. P. Wylly . . . . . . . . . . . . . . . . . . . . . .  323,895 Toy ball throwing device. W. W. Arm,lngton . . . . . .  323.8013 
Jack. See Hydraulic jack. Lifting jack. Railway, cable. Orvis & Adams . . . . . . . . . . . . . . . . . . . . . .  323.593 Traction wheel, L. W. Noyes . . . . . . . . . . . . . . . . . . . . . . . .  323.591 
Jar stopper. preserve. J. Comly . . . . . . . . . . . . . . . . .. . . . .  ,32.1.636 Railway frog. G. Lehlbach . . . . . . . . . . . . . . . . . . . . . . . . . . . 32;1,585 Trap. See Grease trap. 
Joint. See Bridge jOint. Railway frog. C. B. Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.596 Tree seat. J. F; Gressle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.(15 

Journal box. anti-friction. T. Tripp . . . . . . . . . . . . . . . . .  323.4118 Railway signal. J. E. Baker . . . . . . . . . . . . . . . . . . . . . . . . . .  323.388 Trimming machine. J. C. Wetmore . . . . . . . . . .  . .  . . .  828,760 

Key. J. F. WOIl8llBak . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.479 Railway signal. pneumatic. J. L. L. Knox . . . . . . . . . .  323.(28 Trunk. L. A. I,eeser . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.(8! 
Kiln. See Brick kiln. Railway switch. !!'. S. Wood . . . . . . . . . . . . . . . . . . . . . . . . . .  323,(81 Turn tables and bridges. center for. J. W. Seaver. 323,748 

Knob attachment. C. W. Bullard . . . . . . . . . . . . . . . . . . . . 323.393 Railway system. electric, !!'. J. Sprague . . . . . . . . . . . . . 323.<158 Type writing machine. B. A. Brooks . . . . . . . . . . . . . . .  823.495 
Ladder. tree, J. M. Cunning . . . . . . . . . . . . . . . . . . . . .. . . . . 323.8011 Railway tie and track fastening. ,W. B. Henning . . 323.808 , Umbrella stand, W. C. Carter . . . . . . . . . . . . . . . . . . . . . . . .  323.397 
Lamp, A. L. Schryver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823.4.10 Railway tie support, A. ,A. Shobe . . . . . . . . . . . . . . . . . .  323.455 I Upholstering springs. machine for making. P. 
Lamp tlxture, ha nging, G .. W. Hubbell . . . . . . . . .. . . . . 32�.687 Railway.; electric gri p for, J. C.  Henderson . . . . . . . . 323.675 Fraser . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.657 
LamP. multiplex electric arc'. R. H. Mather . . . . . . . . 323.516 Rake. See Hay rake. Valve, W. F. Durfe" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.(0( 
Lamp or stove. vapor bumln/<. W. P. Butler . . . . . . .  323.851 Reclining chair. G. W. Munshower . . . . . . . . . . . . . . . . . .  323.8U Valve operatlnll( mechanism. F. M. Stevens . . . . . . . . 323,806 
I,amp shade. Bara & Desj ..... dlns-J,!eux . . . . . . . . . . . . .  323.62! Recorder. See Fare recorder. Valve. piston. F. Fosdick . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8:.?S,(J0 
Latch. coach. A. Och.ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.719 Rellector. lamp. M. F. Potter . . . . . . . . . .  , . . . . . . . . . . . . . .  323.530 Valve. pop safety. J. E. Davis . . . . . . . .  : . . . . . . . . . . . . . .  lrZ8.79oI 
Lantern. tubular. B. B. Merrill . . . . . . . . . . . . . . . . . . . . . . 323.710 Refrigerating rooms and liquids and apparatus Valve. reversing. H. Stevens . . . . . . . . . . . . . . . . . . . . . . . 823.(62 

Lead. apparatus for t.he manufacture of white. S. used therefor. Jj'. Windhausen . . . . . . . . . . . . . . . . . . .  823.767 Valve. steam engine. P. I,. Weimer . . . . . . . . . . . . . . . .  ; 82H.47! 
D. Cornell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32a,499 Refrigerator. A. L. Potter . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.733 Vapor burner. N. L. Pouchk .. rell' . . . . . . . . . . . . . . . . . . . .  323,594. 

Ledger and blotter. combined petit, W. B. Per- Refrigerator. J. A. Stocken . . . . . . . . . . . . . . . . . . . . . . . . . . 323.463 Vaporizer. J. H. Valentine . . . . . . . . . . . . . . . . . . . . . . . . . . . 82'd.547 
shlng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.729 Regulator. See Electric motor regnlator. VelOcipede. D. Crowley . . . . .. . . . . . . . . . . . . . . . . , . . . . . . .  823.8010 

Lifter. See Stove lifter. Roaster. self-basting. N. R. Baar . . . . . . . . . . . . . . . . .. . .  823.622 1 Velocipede. E. G. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,6M 
Lifting jack, A. E. Herman . . . . . . . . . . . . . . . . . . . . . . . . . .  323.580 Rock drill support. L. S. Woodbury . . . . . . . . . . . . . . . . . 323.(62 Velocipede saddle. J. A. Lamplugh . . . . . . . . . . . . . . . . .  323,698 
Llllhtning arrester for line wires. G. W. Mingle . . . 323.322 Rock pulverizer, J. I,. Hayward . . . . . . . . . . . . . . . . . . . .  323,674 Ventilation. hou.e. L. Merriman . . . . . . . . . . . . . . . . . . . .  823,587 
Lime distributer. J. Hotham . . . . . . . . . . . . . . . . . . . . . . . .  320.683 Rod polntiDlI: machine. J. Wil.on . . . . . . . . . . . . . . . . . . . . 323.616 Ventilator. See Water closet ventilator. WinO' 
Liquid substances with purifying or other liquids. Rolling mm feeding mechanism. Hunt & Suppes . .  823.510 dow ventilator. 

method of and apparatus for treating semi-, E. Roving frame. etc . •  Curtis &; Rhodes . . . . . . . . . . . . . . . 323.857 Violin. M. W. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,765 
Langen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.694 Safe. burglar proof. H. F. Newbury . . . . . . . . . . . . . . . . . 323.500 Violin string holder. J. D. Loppentien . . . . . . . . . . . . .  323,513 

Lock. See Firearm lock. Mortise lock. Safety pin and buckle. combined. J. M. Wetherell 023.759 Vise. O.  Flagstad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  329.655 

Locking device for jailS. C. S. & U. Snead . . . . . . . . . . 823,7(8 Sash fastener. A. Schmackers . . . . . . . . . . . . . . . . . . . . . . .  823.7U Wagon box brace. P. Andersen . . . . . . . . . . . . . . . . . . . . . 8"..8,552 
. ' , Locomotives. coaling. H. McLanghlln . . . . . . . . . . . . . .  323.586 Sa.h holder. H. Staib . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823,603 Wagon brake. automatiC, D. Oltmanns . . . . . . . . . . . . .  323.521 

. J;oll binder. H. Panll'born . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,4<15 Sash. window. L. & H. Fuller . . . . . . . . . . . . . . . . . . . . . . . . 823.867 Wagon stake, F. Lang . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . .  8�8.5J2 
Loom harness. Hulford &; WaI.h . . . . . . . . . . . . . . . . . . . .  323.(21 Saw. chain. W. S. Shipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.602 'I Wagon standard. J. St .. rmer . . . . . . . . . . . . . . . . . . . . . . . . .  3',11.80( 
Loom positive shuttle motion. C. B. Rumsey . . . . . .  32:1.738 Saw handle. J. Hilton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.508 Washstand. stationary. C. Morllt . . . . . . . . . . . . . . . . . . . .  8.:3.437 
Loom shuttle. J. Baldwin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32:M54 Saw handle. W. R. Towse . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,8d3 Washer. See Clothes washer. Ore washer. 
Loom shuttle, J. H. Nolan . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.438 Saw tooth swage, G. S. Black . . . . . . . . . . . . . . . . . . . . . . . .  323.628 W ... hers. machine for cutting. M. V. Doyle . . . . . . . .  823.860 
Low water , alarm for bOilers. electriC, W. P. Scale. recording weighing. E. R. Pull'er . . . . . . . . . . . . .  323,885 W .... hing machine. Maurlng & Gibbons . . . . . . . . . . . . .  823.!l2II 

Ryman . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.800 Screen. See Coal screen. Protecting screen. Washing machine. J.  Scharr . . . . . . . . . . . . . . . . . . . . . . . . .  823.7<1& 
I,ubricator. See Axle lubricator. Seal. E. J. Brook .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.8019 Watch case. R. E. E·enner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.6M 
Machinery. Implement for cleaning. W. Edwards. 32.>.502 Seal. tin strip. E. J. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . .  323.633 Watch movement. A. D. Bingham . . . . . . . . . . . . . . . . . . 823.777 
Magazine boiler. J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.7& Seat. See Tree seat. Watch plate. S. T. J. Byam . . . . . . . . . . . . . . . . . . . . . . . . . .  823.852 
Magnet •• armature for electro. J. F. Gilliland . . . . . 32<>.863 Secondary or storage battery. E. T. & E. E. Starr. 823.890 Watch. stem winding. D. H. Church (r) . . . . . . . . . . . .  10.631 
Mall b.g, A. S. U .. lnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.670 Reed case. R. P. Carpenter . . . . . . . . . . . . . . . . . . . . . . . . . . .  32.�.396 Watches, hand setting mechanism for. W. E. 
Majolica ware. Imitating objects of. J. G. Muller . .  823.823 Seeding machine. J. F. Packer . . . . . . . . . . . . . . .  323.443. 323.4« Doolittle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.\'95 
Mechanical movement. L. ChevalJier . . . . . . . . . . . . . . . 323.789 Separator. See Steam sep .. rator. Water. apparatus for jlurillcatlon of. A. R. I,eeds. 
Metal rods or bars. machine for drawing. W. All- Sewing machine table. D. Porter . . . . . . . . . . . . . . . . . . . , 823,529 323.431. 9.."3.482 

derdice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32:{.619 Sewing machlng triinmer. T. K. Ober . . . . . . . . . . . . . . .  323.439 Water clo.set bowl. H. C. Weeden . . . . . . . . . . .. 823.473, 3,;3.549 
Metals. porte caustique for testing. E. Uuber . . . . .  323.581 Shaft liner. Osborn & Madden . . . . . . . . . . . . . . . . . . . . . . . 323,826 Water closet ventilator, McGovern & Willson . . . . .  823,707 
Metallic compound. F. Kavanaugh . . . . . . . . . . . . .. . . . . 323.426 Shears. See Sheep shears. Water gange and faucet, combined, J.  G. L. 
Metallic strips. machine for b .. rblng. T. H. Mor- Shears for iron. D. K. Beals . . . . . . . . . . . . . . . . . . . . . . . . . .  323.389 Boettcher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 828,778 

gan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823.713 Sh eep shears. E. Kelloll'g . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,691 Water gate. C. J. Cheney . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.562 
Meter. , See Grain meter. Shinll'le bunch band. Brackett & Sawyer . . . . . . . . . . 323.493 Water wheel. L. L. Randall . . . . . . . . . . . . . . . . . . . . . . . . . . 328.781 
Methylene blue by electrolysis, manufacture of, Shipping bOX, Morrison & Preston . . . . . . . . . . . . . . . . .  323,714: Waterprooftng boots, shoes, etc., compound for, 

M. Majert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.5U Ships. construction of, E. Swindell . . . . . . .. . . .  323,831. 323.882 J. B. Dupret . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,40'l 
Milk. condensed peptonized. W. H. Thew . . . . . . . . . .  823.754 Shirts. attaching bosoms to. J. W. Cadby . . . . . . . . . .  323.783 Weighing machine. automatic grain. C. Reuther . . 328.533 
Milk or cream can. G. W. Evan . . . . . . . . . . . . . . . . . . . . . .  323.6M Show .tand. M. Brenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.6.11 Wheel. See Car wheel. Elastic. tired wheel. 
Mill. See �'eed mill. Sign or banner. M. R. J,evy . . . . . . . . . . . . . . . . . . . . . . • .  , .  323.696 Traction wheel. 
Mirror. hand. A. C. Estabrook . . . . . . . . . . . . . . . . . . . . . . .  323.8019 Sign. street lamp. W. P. Butler . . . . . . . . . . . . . . . . . . . . . .  823.850 Wheel. J. E. Pac�r, . .. . ". : • .' . . .. " .,' .. , .. , . .. " . . , . . .  , .. . . 
Mop wringer. J. F. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8"..3.758 Signal. See Railway signal. Whip socket. E. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Mortioe,lock. G. B. Cowles . . . . . . . . . . . . . . . . . . . . . . . . .. . .  323.56( Skate. roller. W. H. Elliot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.405 1 Windmill, J.  Q. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Motion. devloe for convertlUl1. C. H. Tuckwood . . .  323.546 Skates. ankle support for. E. G. Macomber . . . . . . . .  323,700 Windmill. D. D. Wiley et m . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Motor. See Eleclric motor. Electro-dynamiC Skates, machine for cleaning and repairing roller. Windmill gearing. G. H. Pattison . . . . . . . . . . . . . . . . . . .  . 

metor. Electro�magnetic motor. Spring R. F. Hul!. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.689 Window ventilator, show. Baer & Edwards . . . . . . .  . 

motor. Slag and matte pot. R. H. Terhune . . . . . . . . . . . . . . . . . .  323.541 Wire fabric. H. T. Windt . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Movement cure apparat.u •• H. Main . . . . . . . . . . . . . . . .  323.701 Slag pot. R. H. Terhune . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32;1,607 Wire machine� barb, Baker & Bestor . . . . .. 823.(87 to 
Mower and reaper cuttinll' apparatu •• L. Rundell. 323.599 Slate for blackboards, artillclal or plastic. A. F. Wire machine. barb. C. H. Baker . . . . . . . . . . . . . . . . . .  . .  

Mowers and reapers. endless chain sickle for. S. S. Parshall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.722 Wire. machine for forming blanks or article. 
Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.809 Slate frame. L. Klueber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'23.81( from. M. L. Bassett . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

Mu.cle beater. J. E. Ruebsam . . . . . . . . . . . . . . . . . . . . . . .  323.«7 Sleeve; garment. G. S. Gates . . . . . . . . . . . . . . . . . . . . . . . . .  823.508 Wood. machine for spirally winding a strip of. J. 
Mustache protector. L. B. l'rance. : . . . . . . . . . . . . . . . . .  323.602 Snow plow. J.  F�anz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823,656, Macfarlane . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,699 
Nail strips. forming heads on. M. Brock . . . . . . . . . . . .  323.8017 Snow scraper, G. A. Birch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.491 Wool. machine for feeding. opening. and mixing. 
Nail strips. machine for forming heads on shoe, Snow .craper. A. J. Phillips . . . . . . . . . . . . . . . . . . . . .. . . . .  823.780 S. R. Parkhurst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  828.523 

M. Brock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823.8016 Snow scraper and compressor. combined. B. F. Wrench. automatic self-setting. B. F. Bennett . . . .  ' 828.776 
Necktie,fastenlng. B. F. Hutches. Jr . . . . . . . . . . . . . . .  323.870 Leeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  328.438 Wringer. See Mop wringer. 
Necktie retainer. J.  A. Eshleman . . . . . . . . . . . . . . . . . . .  323.648 Sofa. F. KOsku! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823.872 
Nut lock. J. H. Burdick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.580 Soldering Iron heater. C. L. Riker . . . . . . . . . . . . . . . . . . .  328.58� 
Nut lock. J. W. Morton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.715 Spider, H. ,C. Whitten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 82,Q.894 
Nut. screw. E. C. Ibbotson . . . . . . . . . . . . . . . . . . . . . . . . . . .  82,�.(22 Spile. sap. C. Mattice . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,7& 
Odometer. D. N. B. Col'lln . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.(98 Splint. plaster, of Paris. Bender & Hinkle . . . . . . . . . .  828,775 
Ore concentrators, apparatus for cleaning IIlters Spring. See Carri8/<e spring. 

of. A. D. Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 823.790 Spring motor. B. F. Teal . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.540 
Ore concentrators. llItering table for. A. D. Stack cover. A. Cooley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.638 

Clarke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823,791 Stamp canceling and po.tmarklng machine. M. V. 
Ore roasting furnace. E. Green . . . . . . . . . . . . . . . . . . . . . .  323.666 B. Ethridge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323,799 
Ore washer. G. W. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.875 Stand. See Flower .tand. Show stand. Um-
Orll(an pedal. Herrick & Lawrence . . . . . . . . . . . . . . . . . .  323.678 brella stand. Washstand. 
Organs. pneumatic action fnr. Roo.evelt & Hask- Starch. drying, R. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . .  323.(25 

ell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.829 Station indicator for railway cars, etc . •  D. J. 
Ornamental comb. J .  G. Elsely . . . . . . . . . . . . . . . . . . . . . .  823,798 Faris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  823.407 
Oven. baker' •• L. Dathls. Fils . . . . . . . . . . . . . . . . . . . . . . . . 323.643 Stay for dresses. corsets. etc .• S. M. & H. Mosch-
Packlnll' for vessels. etc • •  G. R. Phillip . . . . . . . . . . . . . 323,731 cowltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.716 
Packlnll'. metallic. J. Richard . . . . . . . . . . . . . . . . . . . . . . . .  323.H6 Steam bOiler •. Elliot. Jr . •  & Cunningham . . . . . . . . . . . .  328,&7 
Pad. See Colla,r pad. St,eam boiler. A. H. Fowler . . . . . . . . . . . . . . . . . . . . . . . . . .  323.H2 
Pall for COmmodes. D. E. True . . . . . . . . . . . . . . . . . . . . . . 323.469 Steam boiler scale collector. J. F. Martin . . . . . . . . . .  8�8.703 
Paint cans. cap for sheet metal. E. K. Baker . . . . . .  823.623 Steam generator. N. W. Pratt . . . . . . . . . . . . . . . .  323,881. 3:9.862 

DESIGNS. 
Brusb handle. F. J. Kaldenberg . . . . . . . . . . . . . . . . . . . . . .  16.190 
Dish or tureen, L. Sherry . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.198 
Rng. A. Petzold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.192 
Stove' or ranll'e. cooking. A. Garbutt . . . . . . . . • . . . . . . . .  16,189 
Tray, J. F. Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16.191 

TRADE MARKS. 
Candles, Procter & Gamble . . . • . . . • . . . . . . • . • • • . . . • . . . . 12,477 
Candy, G. J. Blome . . . . . . . . . . . .  : . • . • • • . . . . . . . . • . . . . . . • .  12.(58 
Canned s .. lmon. George & Barker . . . . . . . . . . . . . . . . . . . . 12.4M 
C .. nned tom .. toes. N. Borzner . . . . . . . . . . . . . . . . . . . . . . . .  12,472 
Cigar •• C. Stoft'regen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.480 
Cocaine. tablets and otherprepar .. tions cont .. lnlng. 

J. H .  Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12.(M 
Disinfectant and Insecticide. U. S. Importing Com-

pany. . . . . . . •. . . . .  . . .  . . . . .  . . . .  . . . . . . . .  . . . . . . . .  . .  . . . . . .  12.�81 

[AUGUST 22, 1 885. 
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PERENN IAL YOUTH . 
Age evidently does not diminish the alert 

vital ity or fossil ize the perceptions of the re
nowned . .  TRAVELERS , "  of Hartford, Conn. 
The mo're busines� it gets. and the more over· 
whelming its superiority to its contemporaries 
in its special field. becomes, the more ready it 
is to make every possible concession, and 
widen i ts sphere of - usefulness ; instead of 
reasoning that i t  has a monopoly an d ('an ig
nore the public, it uses its strength and re
sources to enable i t  to reduce rat es. rl'move 
restriction8, and extend pri vileges; Two con· 
cessions of the m ost notable kind have lately 
been announced ; one. that all claims, life or 
accident. will hereafter be paid wil hout dis
count and immed i ately U pOIl rt'ct:ipt of satis
factory proofs ; the sl'cond ,  that all acrident 
policies are non-forfeitable-t hat is, a policy 
holder may change his occupation to one 
more hazardous. IlUd st ill receive an equita· 
ble proport.ionate indemnity. It hall recently 
also practically abol iihed its permit �ystem • 

and allows yearly accident pol icy-h olders to 
travel or live where t h ey please within civil 
ized l i mits, has greatly red uced its rates to 
travel ing business men, and snme classes 
even of rail road men, and rarely lets a sel¥!on 
pass w ithout some new and important con
cession. As t h is Company covers the whole 
continent, i n su ring over 100,000 men eVl'ry 
year. and paying (·laims on over one-�eventh 
of them. these are matters of more than PIlSS
ing interest. 

F R I CT I O N  C L U  C H  
P u l leys a nd Cut-ofJCou p l i ngs. 

J A S .  HUNTER ,. SON. North AdllolllS, Maas. 

THE RAI LWAY BUILDER. A HAND
book for Estimating the Probable cost of American 
Railway Construction and EqUipment. By William J. 
Nicolls. Civil Engineer. lJIustrated. In one volume. 
full bound. pocket-book form. Price e2. This 10 an in
valuable book for railroad men. Address MUNN & CO., 361 Broadway. New York. 

Standard Thermometers 
A c e u r a t  8 ,  J,ealble. 
81zes of D l a  s lJ alld S 
i nches. 
For sale by THE TRADE. 
Manufactured and Warrant
ed by the 

· tandard Th'rmometer CO" 
PeBbotly, May. 

. OeDerat Agenta, 
F A I R BA N K S' 

SCALE KO U S ES 
In all the prinCipal cities ot 

the U. S. and Canlioda. 

Paint pot. C. M. Hills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.480 Steam generator furnace. N. W. Prat.t . . . . . . . . . . . . . .  328.883 
Pantliloons. drawers, or overalls. J. Eisner . . . . . . . . 323.569 Steam generator surface blow. N. W. Pratt . . . . . . . .  323,884 

Fertilizer, Wright &; Craighill . . . . . . . . . • . . . . . . • . . . . . .  12,484: t,) 
]·Iour. Houston. Meeks & Co . . . . . . . . . . . . . . . . . . . . . . . . . .  12.4r.8 e:: New Catalogue of Valuable Papers 

Paper folding machine, L. P. Brault . . . . . . . . . . . . . . . .  323.558 Steam, heating exhaust and superheating live. L. 
Paper pulP. manufacture of. S. M. Allen . . . . . . . . . . .  323.771 Hussey (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.682 
Paring and slicing device. P. Schwarzenhoelzer . . .  323.451 Steam separator. E. P. Stratton . . . . . . . . . . . . . . . . . . . . . 323.891 
Pencil sharpener. S. S. Woodcock . . . . . . . . . . . . . . . . . . . 323.769 Steam table. C. E. Emery . . . . . . . .  ; . . . . ' . . . . . . . . . . . . . . .  823.570 
Photograpblc washing apparatus. H. W. Oliver . . .  323.721 Steaming and ore scouring apparatus. T. C. Plano action. C. W. Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . 823.682 Simont.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.4.16 Plano. upright. F. G. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  823.747 Stereotype plate holder, Boda & Klopsch . . . .  , . . . . .  328.557 
Picker. See Cotton picker. Stopper. See Bottle stopper. Jar stopper. 
Pin. See Safety pin. Stove lifter. rake. and poker. combined. J. P. 
Pipe. See Tobacco pipe. Beck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.8<15 Pipe cleaning apparatus, ·W. Thomas . . . . . . . . . . . . . . .  323.542 Stove oven cover, O. W. Noble . . . . . . . . . . . . . . . . . . . . . .  323.825 PiPe coupling. M. Dillenburg . . . . . . . . . . . . . . . . . . . . . . . 323.567 Stove. summer cooking. Gordon & Hobbs . . . . . . . . . . 328.665 Plane. bench. J. P. a8/<e . . . . . . . . . . . . . . . . . . . . . . . . . . . ' . . .  323,80( Strainer. coll'ee. W. D. Brown . . . . . . . . . . . . . . . . . . . . . . . . 823.780 Plane guide. W. W. Pre.ton . . . . . . . . . . . . . . . . . . . . . . . . . 323.395 Strainer, oil. W. Connolly . . . . . . . . . . . . . . . . . . . . . . . . . . . .  328.637 
Plane holder. F. F. Mattoon . . . . . . . . . . . . . . . . . . . . . . . . .  323.517 Stul'llng box. F. Stltzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S'lS.750 Planter and check rower, combined corn, J. Gao.. SulphuriC anhvdrlde. recoverin2't E. D. Kendall . . .  82S,ass nett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32J.5G5 Supporter. See Belt supporter. 
P.lanter. com, J. J. Fraikln . . . . . . . . . . . . . . . . . . . . . . . . . .  323.801 Surgical and other Instruments, hard rubber Planter. cotton. J. S. Daniell . . . . . . . . . . . . . . . . . . . : . . . .  323.8012 spring bar for. R. Lockwood . . . . . . . . . . . . . . . . . . . . .  328.698 Plapter. seed. W. B. Gibson . . . . . . . . . . . . . . . . . . . . .. . . . . 823.(13 Suspenders. G. C. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 828,416 Planting cranberry vines. Implement for. F. B. Swlnginl!' chair. automatic. J. C. McMullen . . . . . . .  : 328.700 Hiller . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  323.H9 Table. See Extension table. Sewing machine 
Plow. T. Ward . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 823,836 table. Steam table. 
Plow. J. Zeek . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . .  323.770 Table legs. locking plate for. Kaufhold & Stelnly . .  3"8.582 Plow and cultivator. R. M. Henderson . . . . . . . . . . . . . .  323.676 Tag. C. A. Squier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323.461 
Plow beams. bed plates for sulky. J. F. Packer . . . .  823.«2 Tag. C. F. Webster . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 " 8.472 Plow. wheel. W. L. Casaday . . . . . . . . . . . . . . . . . . . . . . . . .  32.�.496 '!'arget. llylng. C. F. Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . 328,!197 Pool ball cabinet. Coquard & McGinnis . . . . . . . . . . . . . 323.854 Targets. a pparatus for the manufacture of lI ying. 
Pool rack and ball spotter. combined. T. M. C. F. Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S'lS.896 

Walker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 323,835 Telegraph box. lire alarm. Jj'. F. Loomis . . . . . . . . . . . .  9'8.435 
Post. See Fence post. Tennis racquet. !. J. Turner . . . . . . . . . . . . . . . . . . . . . . . . . 8?8,608 
Pot. See Paint pot. Slag pot. Slag and matte Thermostat. F. Biven . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3"3,558 

pot. 

I Thill coupling. E. H. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 828.7(8 
PrInting machine delivery apparatus. A. CampO' Thill for .Ielghs. shiftinll'. Metherell & Keiser . . . . .  823,821 

bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � " " " " " " '
.
' 323.394. Thrasher and separator: F. Payne . . . . . . . . . . . . . . . . . .  323.726 

Programme snd bat holder, J. Badger . . . . . . . . . . . . . . 323.773 Tie. See Railway tie. ' 
Protecting screen for air and llgbt shafts, A. A. Tlmepier.e •. hand setting attacbment for. W. E. Hacen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . .  323,576 Doolittle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 828,726 

Food for horses or c':ttle. Merriam & Rolph . . . . . . . .  12.471 
Gin, C. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13.459 
Horse bl .. nkets. W. Ayres. & Son . . . . . . . . . . . . . .. 12.456. 12.<157 
Ink. wrltlnl1. W. Allen & Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,455 
Lime juice .irup or COrdial. R. H. Pugh • . . • . . . . . . . .  12.(79 
Medicinal preparation for nervous alfeclions, D.  

Dick. .  . . . .  . .  . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12,(62 
011 for lighting purposes, high-test carbon, Central 

Oil Company. . . . . . . . .  . . .  . . . . .  . . . .  . . . .  . . . .  . . . . . . . . . . . 12.480 
Peanuts. P. D. Gwaltney . . . . . . . . . . . . . . . . . . . . . .. 12.473. 12.474 
So .. p, laundry. Procler & Gamble . . . . . . . . . . . . . . . . . . . .  12.478 
Soaps. family. N. K. Fairbank & Co . . . . . .  ; . . . .  12.4C8. 12.464 

contained 1n SCIENTIFIC AM,uaCAN SUPPLEMENT. sent .,.... oj charge to any address. 
MUN N  &; CO • •  361 Broadway. N. Y. 

Stove P?lish. Phrenlx Plumbago Mining Company. �.(75 BOILER EXPLOSIONS.-A. PAPER BY Teao, mlxe�. C. D. Kenny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1U69 j J. L. Lowery. (i iscus.ing the causes of boiler explosions Thread, glllmg. J. Dukehart & Co. . .  . . . . . . . . . . . . . . . .  12.(61 and the prevailing erroneou s opinion- regardlnll them. 
TobaCCO. plug. Larus & Bro . . . . . , . . . . . . . . .  · . . . . . . . . . . . . .  12.470 Contained In "CIE� TIFIC A ME 'U CAN SUP I 'J.EAI F:l<T. No. 
Twine; binde.'s. J,. Waterbury & Co . . . . . . . . . . . . . . . . .  12.4� :lr:ew::f!�Ve��ent.. To be had at this ofIIce and from 

Twine for reaping machines, binder's, L. Water- . 

Val���:I!b���t���: ·�i���: ��d�i;,;ii�· d�;I���: W: 
12,4S2

IWOOdwn rk i n l!  M aCh i n e rY'i 
Powell & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12,476 For PlanlnbMllls. Furniture 

Yams or chenilles. fancy. R. N. Havers . . . . . . . 12.461', 12.467 . 1���t�':-aJ ��1::" � 
;Q:o�WO�k",,�����:�'13': ' 

A pri nted copy of the specillcation and drawing of " ' , '!, b e  10:II'n1l Compo ny, 

any patent In the foregOing list. aI.o of any patent 
., Fufij.:::.;:��,!; Verin(�:Bi!.i.. _ 

issued since 1861l, will be furnished from this ol'llce for 25 
cents. In ordering please .tate the number and date 
of the patent de.lred. and remit to Munn & Co., 361 
Broadway, New York. We also furnish copies of patents 
granted prior to 1866 ; but at Increased cost. as the 
specillcations. not being printed. must be. copied by 
hand. 

Canndi n n  Pat .. nts may now be obtained by the 
Inventors for any of tbe Invention. named In tbe fore
going list, ,at a cost of $40 each. For full Instruction 
address MUJm & Co .. H61 Broadway. New York. Other 
fOreign patenta may also be obtained. 

A NE� WATER FILTER.-DESCRIP-
tlon. with illustrations. of a very perfect water Illter. 
recently devl.ed by Mr. Chamberland. of ·Pasteur·s 
I,aboratol')'. Contained In SCIENTIFIC AMERICA'N SUPPI.EMENT. No. 4 80. PrIce 10 cents. To be had at this 
ol'llce and from all njlwsdealers. 

P O W E R  A N D  L I C H T. 
Eleclrlclty for all Manufaclurlnll' Purposes. Motors, llyn_os, Batteries. and T",mpa. ET..EM'RO DYNAMIC Co •• 2M Cart.er 8t.; Philadelphia. �!i::'1��;\�""::=:::r!��eer. 

© 1885 SCIENTIFIC AMERICAN, INC
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fOOT O R  L A T  H E S FOR WOOD 
POWER  OR  M ETAL. 

All sizes. Catalogues free. Lathes on trial. 
BEEl A&T:l:AJ."II", :BlEAT do 00., 

1 65 West 2d Street, C i ncin nati, O. 

BA ROMETER TU BES : DESORIPTION 
of a method of exhausting them without the aid of 
heat. ( 'ontalned In SCIEN"I'IFIO AMERICAN SUPPLE
MEliT. Nil. 4 63. ! 'rlce 10 centa. To be had at thla omce 
and from all newsdealers. 

I NJECTORS ST:'lr;ll ���"r.°iR S .  
RUE MFG. Co . •  FILBERT ST . • 

Philadelphia. Pa.. U. S. A. 
THE DESIGNING OF ORDINARY 

I R O N  H I GH W.\ Y I I R J D (�ES. 
Illustrated b��umerous E.'!JP'avlngs and 7 Folding Plates. ��g,�'::'�o��; J:o�';,t�.9nYfo�t¥ay,\:� ���!���flhrl; 
J. A. L. W ADDELJ •• C.E .• B"' .SO., MA.E. The very com
plete Index will prove of great convenience to both ::��:s18�nr,�8�Nu����'W;!rw�:'�::{'[;i: 
"ACME" DRA WING PAPERS 

QUEEL� CO'S 
�����SECTION PAPERS 

MI LLER'S half round packing es�clalJY 
for Steam Hammers. Slzes: �. M. �. !IIi. IlL '"' 1. to 3 In. Miller P':cliinlf orks. lZ3!!' Buttonwood St .• Phil .... Pa . •  U. S. A. 

THE OOPYING PAD.-HOW TO MAKE 
and how to use ; with an engraving. Practical dIrections 
how to prepare the gelatine pad, and also the aniline Ink 
by which the copies are made ; how to apply the written ���i��j� §�iN����"A��:Ig!;<g'J;�1���'i.!:,tM'�: 438. Price 10 cents. For .ale at this omce and by all 
newsdealers In all parts of the conntry. 

FREE TRTAL.-NER.VITA sl'"edlly cu.esall 
effects of youtntU'rerrors.. 

. N§rvous Debility. Involuntary Losses. Loost Man-
hood, and· kIndred affections . T R I A L pacf'£8 12 cen ts postaJ:e . Free at 01llc8. D

Ch
r'

l 
. • 

OLU. CO .. 180.1£. WashlnStOn St., cago. 

SANITARY EX A MINATI O N  OF DRINK, 

::;,�'t�t,:rt-;;Bler.:;�h�· RTt.r:"�d �t:�d��P�I�'tl"��: 
Nitrate. and Nitrites. Lead and Iron. Test for lead. 
Te.ts for organiC matter. A valuable paper. Contained 
In S(,IEliTll'IO AMBRICA" SUPI'LB>fENT. No. 46..,. 
PrI�e 10 cents. To be had at this omce and from all 
newsdealers. 
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' 
out St.omach DI'UKCln.t .. ured to an who 8uff'er from 
DeryOU and pb,..feal debUt..,., eDa.ated 'YltaUtT, 
prematare d("("lIne, Dlaeaaea of the KldDe,._, Pro .. 
tate GlaDd, Bladder, &e., by ihe M .... teII. Bolaa. Varl
eooele cured without surgery. Treatise and testimonial. free . 

DR. H. TBESKOW, 46 W. 14th St., :New York. 

J?EBFEC7' 
NEWSPAPER FILE 
m�::�n�= �:ri. ��� =�r;.�t=i 
ancf price redut'ed. �ubscrlbers to the 8CIENTIFIC AM. 
BRICAX and SCIEXTII'IC AMBRlCAX SITPPLEMF."T can bP. 
supplied for the low price of $1.50 by mall, or 11.25 at the 
oftIce of this paper. Heavy board sides ; In.crlptlon 
" SCIENTIFIC AMERICAN," Inttolt. Necessary for ev��!,� who wish� to preserve e paper. 

no & CO., 
Publ1ahers Som.� A.lIamIo.ur 

SHA.FTING, 
PULLEYS, 

HANGERS. 
Pa1;. S1;ee� Sha:f'ti.D.g. 

P ATENT FRIOTION O LUT OH., Friction Clntch. 

Internal Clamp Couplings. 
Send for illustrated CIrcular and dlscount sheet. 

FrictIon Clntch. A. & F. BRO WN, 43 PARK PLACE, NEW YORK. 
.�---

OTTO GAS ENGINE OVEf\ '10. 0 0 0  IN US[ 
W O R}\S W I T H O U T  E NC I N E E R,  O R  B D I LE R, . STEA M C OA L O R AS H  STA flTS AT ONCE  AND I S  

F f\ E E  O F  DANC E �  F ' RE  OR E X P L O S I O "  1 t o  25  H O R S E  P O W E "  SCHLEICHER SCHUMM &: CO 
47 D EY S T  N EW YO R K  2 1 4  R A N O O LP H  2 C H I CAGO  3 3 d  & WA l N Il T  STs PH I L A D ELPHIA 

1 25 

Scientific American 

BOOB: LIST 
. To Readers of .  the Scientific American : 

By arrangements with the principal 
publishers, we are now enabled to supply 
standard books of every description at 
regular prices� 

The subjoined List pertains chiefly to 
Scientific Works ; but we can furnish 
books on any desired subject, on receipt 
of authol" s name and title. 

� All remittances and all books sent 
will be at the purchaser's risk. 

� On receipt of the price, the books 
ordered will be sent by mail, unless other 

�[lliillillillillJffim' CARY &. M D EN 11 
0TEEL WIRE O Ft , OESCR IP1 1 0N @.x- � 

23+ W 29 5T EVER/,<; STEEL SPRINGS. NEWluRK CITY 

THE BEST STEAM PUM P. directions  are given. Those who desire 

DRAWING I lllnstrated catalogue 
sent on application to 

INSTRUMENTS. WtA;�:!�g:k�' 
I I  I W':5T BRANCH BOILER WORKS-

I �-�.>- �" / :}:=o.  I 5 TEAM BaILERS OF AL� IfIN05 ��J���f T -, ���C:�:::J(:>S:-::�£:/jJ;�:�;:;J�"�O:: 

" ",o,D rl'nlfN£ SUPP.lf� s, c  4..... -

Vall D ozen's Patent Steam I'u IIIP' 1 to have their packages registered should 
Incomparable In cheapness nnd elll· . .  

clency. Needs no care or .klll ; cannot send the regIstratIOn fee. 
get out of order ; has no mOving parts. ' T  • •  

A ",u pp" i or :FIre l'u lDP. � he safest way to remIt money IS 
In.tantaneon. and powerful. ever ready. , b t l Available. wherever steam pre •• nre can I Y pos a order or bank check to order of 
be had. for pumpIng any kind of IIqnid MUNN & Co (hot. cold; sandy. lmpnr� etc.). We make I . . 
ten .Izes. rice. from $'1 to $15. Capaci, � • • 
ties from !llJ to 20.000 gallons s:r hour. m A catalogue furnIshed on apphca-

���i>f.���l't 
PWr.�s'b��J�"C�M���I���in ll:ir�� tion. 

Add ress M U N N  & CO., 
BOGARDUS' PATENT UNIVERSAL ECCEN

TRIC MILI,8-For grlndinjt Bones. Ores. Sand Old Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 
Corn and Cob 'Tobacco Snutl'. Sugar. Salts. Roots. SpIces> Cotl'ee. Cocoannt. Flaxseed. A.bestos. Mica. etc .• and wnatever cannot be ground by other mills. Also for 
Paint •• Printers' Inks. Paste. BlackIng. etc. J. S. & G. F. 
SIMPSON • •  uccessors to John W. Thom.on. 26 to 36 Rodney Street. Brooklyn. E. D .• N. Y. 

J
EWELERS'  MACHINERY 

Tools and Supplies. 
w. W. OLIVER, BoOillo, N. Y. 

OAT AMARAN WI'l'H DEE P OENTER 
:f:r�ai�&lti!:=�':. ... l?:;��P;��!'!e�lu��\<,� 
marans. Contained in SOl leNTIFIC AAU:RI(,.A N SUPPLE
M V- " T. No. 463 . Price 10 cente. To be had at this omce 
and from all newsdealers. 
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361 Broadway, New York, 
P u b l i sh e rs of the " Sc i e ntifi c American . "  

Heoder.oo. -·GARDENING FOR PLEASURE. 
By Peter Henderson. For the Amateur and All 
who keep a Garden, covering Fruits. Vegetables, 
Flowers, G reenhouses and Graperies, Window 
Gardening, etc. l2mo. cloth. Illustrated . .  $ 1 . 5 0  

Heoder.oo.-GARDENING FOR PROFIT. By 
Peter Henderson. A standard hand-book by a 
successful Market Gardener. l2mo, cloth. 
illustrated . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . $1 . 5 0 

Hlotoo.-PHYSIOLOGY FO R PRACTICAL 
USE. By James Hinton. RelatIon of Physiol
logy to Health as dealt with in Education. 12mo. 

$2.25 
Hobb •• -COTTAGES AND VILLAS. B y  J. H.  

Hobbs & Son. Designs and Ground Plans for 
Villas, Cottages, and other Edifices. 122 engrav- . 
Ings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 

E C O N O M I C  M OTOR c O . ' S  Holley.-COUNTRY SEATS, containing Designs 
for Cottages. Villas, Mansions, etc. By H. H. 

GAS ENGINES. 
Best t n  principle. workmanship, and materia's. 
An uneqnaled small Motor adapted to all uses. 
Simple, �afe, EcOllolli tcal, D u rable. 
��;;J ;�r

e�JlJia�.: � H. P •• 1 man power. and a Sewing Machine Motor. 

ECONOMIC MOTOn. CO., 
9 CORTLANDT S T R E E T ,  N E W  YORK . 

N EW YQR K  B E L T I N e  A N D PAC KI N C  COM P'Y; 
The Olde.t and lALrl'est Manutil.elnrer. of, the Orlll'lnal 

S O L X D  V' 'D' L O A X :t T E  
.Jn zn.. e r y · � h e e l s .  

A l l  other kinds Imllali ons and Inferior. Our name I • •  tamped In full upon all onr 
stMdard BELTI N G, l'ACKUIG, and HOeE. Address 
NEI� YO:E.X :BElLIJ:IJ:NG &; P.A..CXJ:NG CO. 

Emery 'Wheel. · Warehouse : I D Park R ow, 0 p p. Astor Hou ee, New York 
f?B�c�E���,¥,:';a.. Branches: 308 Chestnut St .. Phila . •  1 67  Lake St  .• Chicago. 52 Su�mer S t  . •  Boston. 

Holley. 4to .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $5 . 00 
Holley.-MODERN DWELLINGS IN TOWN 

AND COUNTRY, adapted to American Wants 
and Climate, with a Treatise on Furniture and Decoration. By H. H. Holley. Sq. Svo, cloth. 

$4.00 
HoJly.-CARPENTERS' AND. JOINERS' HAND

BOUK. Containing a Conii>lete Treatise on 
Framing Hip and Valley Hoofs, together with 
mnch valuable instruction for all Mechanics and 
Amateurs. Useful. 18mo, cloth . . . . . . . . . . . . . '2'5 

Holly.-SAW FILING. The Art of Saw Filing. 
With explicit directions for putting in order all 
kinds of Saws. from a Jeweler's Saw to a Steam 
Saw Mill. Illustrated by 44 engravings. ' Third 
edition. l8.mo, cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . '2' 5 

HOlllDer.-E VERY-DAY DOCTOR. By Dr. 
George H. Hosmer. How to get Well, keep Well. 
and live Long • . A Household Book of Practical 
Medicine. 8vo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $3.00 

Ho.pltaller. - ELECTRICIAN'S P O C K E T  
BOOK. Translated, with additions, by George 
Wigan. . . . . . . .  . . . . . . . . . . . . . .  . . . .  . . . . . . .  . $2.00 

I Ho.pltaller.-MODERN APPLICATIONS O F  
ELECTRICITY. B y  E .  Hospitaller. A compre
hensive work in 2 vols. 429 I llustrations . . $ 8 . 00 

Howe.-BREATH, THE. AND ITS DISEASES. 
By Dr. Joseph W. Howe. With Directions ' for 
Treatment l2mo, cloth . . . . . . . . . . . . . . . . . . $ 1 . 0 0  

KNOW THYSELF.� 
Howe. -EMERGENCIES, AND HOW TO 

TREAT THEM. By Dr. Joseph W. Howe. On 
The fact that this .baftlnll has ,5 per cent. "reater the �atment of .Accidents, Diseases, and Cases 

strerurth, a finer finish. and 18 truer to gaujte than any of POIsoning WhICh demand Prompt Action. 
other1n use renders it 'mdoubtedly the most eConomical 8vo, cloth . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . • . . . .  $2. S O  
We are also the .oIemannfacturer!l of the C�L "BRA"" m , Ho&,he. -MILLWRIGHT'S ASSISTANT AND A GRE A T  MEDICA l, WOR K  ON MAN H O O D .  

Exbausted Vitality. Nervous and Ph}'llical Debility. Pre
mature Decline In M an. and the untold mlserle. :fIe.h I. �rc��;r;,��o�tO�����dS:N::m�I�

ll.�is��e� AMJilRICAN . MILLE;R. By Wm. Carter HUjt'hes. 
application to �ONES & !;AUGHLJNS. Limited Gi vmg wor.kmg details . . . . . . . . . . . . . . . . . . . $ 1 . S 0  �l'J� tOit :o�f��

o
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v
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chronic dlse ... es. each one o¥ which Is Invaluable-so 
found by the author. whose experience for 2S years Is 
snch aa probably neve' before f�\ I to the lot of any 

T1
) 

Street. 2d and 3d A venueS, PlttSb� Pa. • Hughe •• -WIRE GAUGE By Thomas Hughes. 
IT 5to�e�f�: :ri'���n S::���!::i'�gr s!:Je by The English Gauge, with 'Tables and Drawing!!. 

FULLER. JlANA & FITZ Bo.ton. M.... $ 1 .00 
Geo. Place ;}Jachlnery Agency. 121 Chiimbers St .. N. Y. Hor.t.-ARCHITECT'S HANDBOOK. By T. J. 

i-���'l:a::;USif::-e:u!'b�=d J'ci':::S. b�R
d .mt 

bea�::� 
teed to be a :finer work In every .ense-meclUl.nlc� lIter-
��'n?: for:'�.��O�raihit:n�n':;J?�tr� ��.r�A�J�'::i; U'.:!=j,I:'�':nO:Y s'in� :�w�a&of8S:� �����r:d 
the anthor by the National Medics! A lisomatlon. to the 
omcers of which he refers. 

Addres. the Peabody M edical Tn.tltute. or Dr. W. H. 
PBIker. No. f Bnl:flnch Street. Boston. Ma ••.• who may 
be consnlted on all diseases requiring skill and experi
ence. 

FOR SA LE.-A WOOLEN MILL bnllt in 1881 . com
pletely fitted np. with 65 Horse Power EngIne. and 

the Best and Latest Improved Machinery i. offered for 
;�eJ::J�W��FJ��;�\�':.�r�ra�� 3� .. aPe�c¥��lt 

SHIPMAN AUTOMATIC 
STEAM ENGINE 

F O R  SA LE. 

Improved Westl.Dghouse A.utomatle EDglnes. 
One "II H. P. One tlO H. P. We otl'er for two-thirds 
List Price. These Engines were purchased new recent-

�e��?J� �fr'}J:ii:"ft'1'°s'b:&�C",?£�lrc��i�g� selling. Ad-

i:m': QUICK IT FIGURES, PrI •• J� '}:��-
-The Woodbury Company, Bolton, M .... - . 

.. !!.!����n�n!�,�ol�S>V=!:�I�!:!tge: 
� made and contraets taken for constructing all kinds of Mining Machinery. 
� ",,- . :1: • .A.. F:l:NO� do 00_. 1S 0 :R. AJ."II"T OJ."ll".:';-.A.. 

ROCK BREAKERS AND ORE CRUSHERS. 
W e  manufacture and supply at short notice an d  lowest rate!!, Stone and O re  Crushers oon

talnllU{the Invention described In Letters Patent. l.sned to Ell W. Blake. June 15th. 185R togeth
er with NI<W A ND VALI'ABIoB IMPII()VEMENTS. for which Letters Patent were granted May 11th 
and July 2Oth, 1880. to )Ir. S. L. Marsden .A ll Cru.hers snpplled by ns are constructed under 
the snperlntendence of Mr. MaY.den. who. for the past fifteen years. has been conne"ted with 
the mannfacture of Blake Crushers In this country and England. 

:FARREL FO VND It \' AND MACHINE CO., Manuer ... , An80llia, eOJI II. 
COPELAND &; BACON. Alren,s. New YOJ·k. 

Hurst. With Formulre. Tables, and Memoranda 
for Architectural Surveyors and · Builders. Thirteenth edition of a high English authority. 

$2. 00 
Huxley. - AMERICAN ADDRESSES ' with a 

Lecture on the Study of Biology. By Professor 
T. H. Huxley, F.R.S. l2mo. cloth . . . . . . . . $ 1 . 2 5  

Hoxley. - INVERTEBRATED ANIMALS : A 
Manual of the Anatomy of. By Professor T. H. 
Huxley, F.R.S. IUustrated. 12mo, cloth . . . . $2. 5 0  

Huxl ey.-THE CRAYFISH : A n  Introduction 
to the Study of Zoology. By Professor T. H. 
Huxley. 82 illustrations . . . . . . . . . . . . . . . . . .  $ 1 . 75 

Hoxle1.-VERTEBRATED ANIMALS : A Man
ual of the Anatomy of. By Professor T. H. 
Huxley, F. R. S. With illustrations. 12mo, 
cloth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $2. 5 0  

Hoxley·YoulDan • •  - PHYSIOLOGY AND 
HYGIENE : Elements of. By Professor T. H. 
Huxley. F.R.S., and W. J. Youmans, M.D. 12mo, 
cloth . . . . . . . . . . . . . . . . 0 0  0 0  . . . . . . . . . . . . . . . . . . . $ 1 . S 0  

Iee CrealD a n d  Cake • •  -By a n  American 
Standard. Fresh and Original Recipes. . .  $ 1 . 5 0  

Induetloo Coli. , How Made and How t o  Use. 
16mo. boards . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  . S O  

Jeaos.-CREATORS O F  THE AGE O F  STEEL. 
Covering sketches of Bessemer. Siemens, Whit-
worth. and others. By W. T. Jeans . . . . . . . . $ I . S O  

Jeon l n g  • •  -HORSE: THE, A N D  HIS DIS
EASES. By Robert Jennings. Embracing 
Varieties, Breeding, Management. Vices, Dis
eases, Remedies, and Treatment. 12mo, cloth. 

$ 1 . 7 5  
Jennlogs.-HORSE TRAINING MADE EASY. 

By Robert Jennings. A Practical System of 
Teaching and Educating the Horse. 16mo, 
cl�h. Illustrated . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 .25 

Jevo . . . .  -MONEY AND T H E  MECHANISM O F  
EXCHANGE. By W .  Stanley Jevons, M.A. 
F.R.S . . . .. . _ 0 0  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $ 1 . '2'5 

Joh n.ton.-AGRICULTURAL CHEMISTRY. 
By James F. W. Johnston. Practical Applica
tions of Cliemistry and G eology in AgricultUre. 

�':�tfl:".w,.te���f �'l.:,,�I�e. 
Cl!!i.1 l� Ik�'.il!' 1!� RO 0 F I N C ROO F I !'O G  for Building. of eve
"li 

deSCri�t1on. Durable. 

ous to Mol8tnre ... Waterl and �W!e". N"E\V YORK COAL TAil CHK.U .lCAL CO. 10 Warrell St., Ii .  Y. BUILD ING 
1 12mo, cloth . . . . . . . . . . . . . . . . 0 0  . . . . . . . . . . . . . . . .  $ 1 . 75 

PA P E R I 
Joho.too.-CHEMISTRY OF COMMON LIFE. 

By Professor James F. W. Johnston. Air, Water; Soil Plants, Food, Liquors, eto. 12Irio Ii9S 
I pages, 0i0tii: . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .  ii.oo 
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JDllide PaUle, eltel. I lIse'"ll on .. .. ..  ,.:i cents R line. 
Bacll Pnl(e. ellcll 11I8e .·tioll _ - - $ 1 . 00 II IIl1e. 

(Ab(\ut eight words to a line.l 
lvngra'l)ings may head advertillem6nts at the same ·rat. 

per line, by ffl6aBU1'e1l'..mt, as the letter pres.. Adver
liBements must be received at publication qiftoe as ea1'ly 
a8 Thur8day rlW7"ning to IIjJpear in newt zaBUe. 

TO INVENTORS 
AND MANU FACTURERS 

T h e  FlftY-fourtJ'F �l'l:�ua l Exhibition 
AlIlERICAN INSTITU1.' E • •  TUB CITY "" NEW YORK 
Will open September 30, l.885. Heavy machinery will be 
received as early as September Utli, other goods Sep
tember 21st. Intending exhibitors must make early ap-
b�=o:n�O

i����;-:aft�!����: and classification. For 
GENERAl. SUPERINTENDENT 

AMERJCAN INSTITUTE, N. Y. CITY. 

Jl.l!���S'· 
Roofing, Building FaIt, Steam Packings, Boiler Coverings, Fire Proof Paints, Cements. Etc. , Samples and Descriptive Price Lists Free. 

H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 
1 75 Randolph St., Ch icago ; 1 70 N. 4th St., Phlladelphlo 

ENGII.NEER'S POCKET BOOK. BY 
Charles U. HasweH, CiVil, Marine, and Mecnan1cal En-
�li';,"Ch�t';;��ir�!�;,Jt�;

e
'iu:':

d
p�����rc1J:i�\�� 

Ma80�, Steam Vessels, Mills, Limes, Mortars, Cements., 
:j.�is valu�:re

e
�O��a!.�lt'j,.l'��t�

t
�

o
���?;r'Of ���: g 

lIlUNN & CO., New York. 

STA TIO N A R Y  STEA M. ENGINES ESPECIALLY adapted to Electric Lighting Purposes. Treating of the 
development of Steam En@nes ; the principles of Con-
��.:'JI�ll1r�g�

C
���:,nIJ!::li�es�

e
�:R��.:'r't'll ��:i��e 

A.M., C.E� wlLh many han�somely executed illustrations. 
l2mo. clotn,.$1.50. Address, MUNN & CO., 361 Broadway, 
New ¥ork. 

B I B B ' �  Celebrated 'nrl81na.1 
BALT I MO R E  FIRE- PLACE H EATERS, 

To warm upper and lower rooms. 
The hall ��i:l��\���r3.mica1 

BIBB & SON. 
39 irtI"Gii:¥"STREET. 

BaltlDlore. Md. 
· IfARBLEIZEI> SLA�E JIlANTELS. Q"" Send for Cireula11l. 

"WV DII:_ .4._ � .a..��XI!!iI. 
I'l'oylde.u�e. U. J. ( lJonrk 8t.), Slxminntee' walk West .tromstl:lotlon. . 

Orla:hml an d  O ll ly )Juilder of Ihe  
H A R R I S · C O R L I S S  E N e I N E ,  
With Harris Pat. IIiIprovements, from 10 to 1,000 H, p. 
Send for oOPY E n g i n eer's and Stea m User's 

Manual. By ". W .  H i l i , M.E. Prloe 1 1 .25. 

� tJPr TIONAL TOOL CO' I  
M A N U FACT U R E R S  O F  

M A C H I N I ST S  TOOLS .  
WI LLIAM S PORT PA 

.. \ �� PLA N E R S  A SPECIALTY I':IIIIL�� 

Machinery. 
Universal Saw Benches, Buzz 

Plan s Turning Lathe for Pat-
tern, t, and Wood Wor:king 
Sho and Double Rotary 
Bed urfacers, Stretching Ma
chines, Blind Slat Planers, etc. 
HERBERT BAKER, Foundry 
and Machine Works, Toledo,Ohlo. 

WI'l' H ERB¥, RUGIl & RICHA aDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip
tlon. · Facllitles unsurp ... sed. Shop formerly occupied 
by R. Ba,l & co., Worcester, lila.". Send for Catalogue. 

PAT E N T S .  
MESSRS. MUNN & CO., in connection with the publi

cation of the SCIENTIFIC AMERICAN, continue to ex
amine Improvements, and to act ... Solioltors of Patents 
for Inventors. 

In this line of business they have had !rn11J years' ""'" perlence, and now have unequaled faetlitAa for the prep
aration of Patent Drawings, SpeCifications, and the 
prosecution of Applleations for Patents In the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and 31romptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con
taining full luformation about Patents and how to pro
cure them ; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As
signments, Rejected C ... es, Hints on the Sale of Pa.
tent., etc. 

We also send. ;free of cho!rge, a Synopsis of Foreign Pa
tent Laws, showing the cost and method of securing 
patents In all the principal countries of the world. 

:ro:UNN ok CO., Solicitors oC Patents, 
361 Broadway, New York. 

BRANCH OFFICE.-COru�� of F and 7th streets. 
WaahlDgton, D. C. 

PATENT R IVETED MONARCH RUBBER BELTING .  
:1.:0. 'th.e 'VV'orl.d.. 

SpeCially adapted Cor PAPER MILLS, SAW MILLS, and . 
THRESHING MACHINES. 

T H E  C U T T A  P E R C H A  and R U B B E R  M FC .  C O . ,  
New York, Chicalro, San Franpisco, Toronto. 

E:=:'FRUIT 
AMERICAN MAN'F'O CO. 
P. O. BOX R. WAYNESBORO. PA. 

MICRO-C HEMISTRY OF P O I  S O N  S .  
��troY�¢�i.J� ·,.!n'::I'Z·R�f:.1\��1"1fv�r:I�1���!�li� 
the Detection and �icroscoplC blscrimlnatlon of the 
Blood. A new edition, revised and enlarged, 8vo, cloth, 
with plates. l.885. PrIce $7.50. Sent, postage prepaid, on 
receipt of price by lIlUNN &. Co., New York. 

� A D I AT O R S 
r O R  S T E A M  OR H O T  WAT E R  H E AT I N G  

- S E N D  F O R  D E S C R I P T I V E  C ATA l n l,UE / 

"'� B t.J r�:to 'y -, 
f'"v1 � I""""-....J u F A C T U R E D  S --""/ 

A A G R I F F I N G  I R ON C O  6 5 0  C O M M U N I PAW AV 
.J E R S E Y  C I T Y N ..J .  

Seibert Gyl inder Oi l  Gup Go. ,  
Manufacturers of 0 ;  I 

Cups for l �ocomor ive. 
.1f'iI'lMiIk w.-:�iil:'e"'C

a
y�r,;":Jt:,,�:.o:�·lr the I'!eibe.·t and Gates 

Pateu ul, with Sillllt Feed. 
TAKE NOTICE. 

e1cl:sl;�r��i tlt:"8;;"�:nr�:� 
t�'W:d ��:�I''6�����uit

n rlr� 
trlct of M ... sachustts, Ii'eb. ils, '82. 
All parties, excec,t those duly 11-
���r�'\:�::.;,

a,:.,�����I�:�� 
g��r,.nf�:u�'!Srin"frfn�:� vIS-
The Seibert Cy loder 011 Cap tJo. 

Oliver Street, )Joston, lliass. 

:a L.4.I!!iI�. 

IRON REVOLVERS ,  PERFECTLY BALANCED, 
Has Fewer Parts than any other Blower. 

P. H .  a. F. M .  R O OTS, Manufacturer., 
OON N E RSVILLE, I N D. S. S. TOWNSEND, Gen. Agt . •  2200rtland St.,9 Dev a.. OOOKE '" 00., SeWng Agts., 22 00rtland � JAB. BEGGS '" 00 • •  SelllDir Aate. II De,. Stre� 

NB'WV YO:a.x. 
SEND FOR PRICED OATALOGU:& 

W O R K S H O P S  
Without Steam Power by 
uBingoutfite of Barnes' Pat • Foot Power machinery can 
compete with Bteam power. 
Saws, Lathes, MortiBers, 
Tenoners, Formers, Etc. 
SO LD ON T R I A L. Metal and 
woodworkers send for pri

ces. Illst'd. catalog1le free. W. F. IUNO. BARNES CO. 
Address No. 1999 Ruby st. Rockford, I I I  

AI R MOISTENER.  

Aluminum Bronze , A luminum S i lver ,  A luminum Brass ,  
AND 

SXLXCON' BR.ON'ZE, 
FURNISHED IN INGOTS, CASTINGS, ROD S, O R  WIRE. 

stZuna :�:I�� ��o:;!����a:n.�e����a �:�t��fo"r�t��n:�1e p����: with extraordinary power to wlth

THE COW LES ELECTRIC SM ELTING AND ALUMINUM: CO., CLEVELAND, O. 
THE BUILDERS OF ALL DESCRIPTION OF 

P U S EY &, JONES  CO.  
WUml na:ton. Delaware. 

\ 
MA�HINERY U�ED �Y MANUrA�TURER� �r PAPER. 

r.lark's Steel Cased Rubber Wheel, 
, F O R  R O L L E R  SKATES. FOr use In dwelJllljl;s, public halls, 

,tc. Will not cblp or Injure common 
fioors. Noiseless. Ge ... P. Clark. 
(Box L.) Windsor I._II, Ct. 

VOL�EY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES and ELEVATORS. 

PRO VIDEN CE, It. I. 

STEAM ENGINE.-THE CADET EN-
Kineer ; or Steam for the Student. Br JOHN H. L ()NG 

Chief Engineer, U. S. Navy, and R. H. BUEL, Assistant 
Engineer;U. S. Nav� cutB, etc. 8vo, cloth, $2.25. Ad-
dr

�:�lV6��u� s� b��'k
a
�-::'1o�l t�

l
t� had on ap-

plication. 

Rider's New
· 
and Improved 

COMPRESSION 

Hot Air Pnmpin[ Enline 
New and Improved ,Desilrne. 

I N T E R C H A N C E A B L E  P LA N  
MANUFACTURED BY 

DELAMATER IRON  WORKS, 
c .  H. DELAMATER '" Co., Proprietors, 

No. 16 COIt'l'l.A N D T  ST., N I>W Y ORK. N. Y. 
And 40 Dearborn Street Ch loago, I ll. 

STAr. HACK SAW 
\ I m I I 1111 I 1 1111111111\\11111 

Here is something which will not disappoint you. It 
will cut iron as other SIIWS cutwood. Otte blade, with
out filing will saw off a rod of half-Inch iron one hun
dred time's. The blade costs five cente. Files to do the 
same work would cost ten times as much. 

Men in every calling will have them as soon as they 
know about it. We guarantee 1)111 eatisfaction in all 
cases. One nickel-plated steel frame and twelve saws 
sent by mail. prepaid on receipt of $1.50. Hardware 
dealers will fUrniSh them at the same price. 

Millers Falls & Co., 
'14 C1aambe-r1f St. ,  New York. 

" V U LCA N " 
Cushioned H ammer. 
Steel Helve, Rubber Cushions, 

TBIJES'lI/ABE, ELASTIC BLOW 
Ful l  Line of S izes. 

W. P. D UN CA N & CO., 
Bellefonte, Pa., U. S. A .  

SWIMMING.�DESCRIPTION O F  THE 
�It\!,�

d
lll��t�:����

g C",j"':�l::�'lf 1�'WciW':�IJ:'O f���! 
OAN SUPPLEMENT, · No. 46�. Price 10 cents. To be 
had at this office and from all newsdealers. 

JB l\TKIN S B R O S. '  VALV E S  .. 
Ga.te, Grobe, 'Angle, Check, a.nd. Safety. 

MANUFA.QTURED OF BEST STEAM METAL. 

(AUGUST 22,  1885. �. PATENT 
, JACKET K E TT L E S ,  

Plain or Porcelain Lined. Tested to 100 lb. 
pressure. Send for Lists. JAMES C. HAND & CO. 

614 and 616 Market St., Philadelphia, Pa. 

THE AMERI�AN �ELL TELEPH�NE ��. 
95 M I LK ST. ,  BOSTON ,  MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186, 787, 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 

Leffe l Water Whee ls ,  
With Imporlant Improvements. 

1 1 ,000 IN SUCCESSFUL OPERATION. 
rIliIB lUiW UUl'EUT rOi 1886 

Sent ·free to those ill terellied. 
JAMES LEFFEL & CO. , 

Sprl llgfield, Oltio. 
1 1 0  Llbel·ty St . . N. y, City. 

The Sc ientif i c Ameri can . 
THE M O ST PO P U LAR SCI E N T I F I C  PA P E R  

I N  T H E  W O R L D .  

PuhU.hed Weekly, ,s.eo II Y enr ; ' 1 . 8 0  S I "  Men'luJ. 
This unrivaled periodical, now In Its fOl·ty-fll·st year, 

continues to maintain Its high reputation for excellence. 
and enjoys the ·Iargest circulation ever attained by any 
scientific publlcat.ion. 

Every number contains sixteen large p3¥es, beautifully 
Vrlnted, elel(Rlltly !llustrated ; It presents In popular 
style a descriptive rec')Td of the most novel. Interesting, 
and Important advances In SCience, A rts, and Manufac
tures. It shows the progress of the World In respect to 
New Discoveries and Improvements, embracing Machin
ery, Mechanl�al Works, Engineering In all branches. 
Chemistry. Metallurgy, Electricity, Light, Heat. Archi
tecture, Domestic Economy, Agriculture. Natural His
tory. etc. It abounds with fresh a:ul Interesting subjects 
for diSCUSSion, thought, or experiment ; furnishes hun
dreds of useful suggestions tor business. It promotes 
£ndustry, Progress, Thrift, and Intellljtence In evel'J' 
community where It circulates. 

The SCIENTIFIO AMERICAN should bave a place In 
every Dwelling, Shop, Office, School, or J.lbrary. Work
men, Foremen, Engineers. Superintendents, Directors, 
.PreSidents, Oftlclals, Merchants, Farmers, �eachers. 
Lawyers, Physicians, Clergymen, people In every wlllk 
and professlou In life, will derive benefit from a regular 
reading of THro SCIENTIFIC AMIORIOAN. 

Terms for the United States and Canada, $8.20 a year ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. . 

lll U N N  & e o . ,  Publhhel's, 
361 Broadway, New York. 
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Scientific Amer ican Supp lement. 
THE SCIENTIFIO AMERICAN SUPPLEMENT Is a sepa

rate and distinct publication from '1'H" SOIENTIFIC AM
ERICAN. but I. uniform therewltb In size, every number 
containing sixteen large pages. THE SCIlC�T 'FIO AM
ERICAN SUPPLEJI[IONT Is published weekly, and Inciudes 
· a very wide range of contents • .  It presents the most re
cent papers by eminent writers In all the principal de
partmente of Science and the Useful Arts, embraclug 
Biology, GeolOlO', Mineralogy, Natural History, Geo
graphy, A rchalology, Astronomy, Chemlatry, Electricity. 
LIght. Heat, MechaniCal Engineering, Steam and RaIl
way Engineering. Mining, Ship BUilding, Msrlne En
gineering, Photogrtlphy, Techhnology, Manufacturing 
Industries, Sanitary Engineering, Agriculture, Horti
culture, Domestic Economy, Biography, Medicine. etc. 
A vast amount of fresh and valuable Information per
taining to these and allied subjects Is given, the whole 
profusely illustrated with engravings. 

The 1/IOBt (mportant 1iln!1i""et'lng Works, Mechanisms, 
and Mauufactures at home and abroad ·are represented 
and described In tbe SUPPLEMENT. 

Price for the SUPPLEMENT for the Uulted States and 
Canada, $5.00 a year, or one copy of the SOIENTIFIC AM_ 
EIUOAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

lllUNN & Co • •  3 6 l · Broa,lway, N. Y., 
Publishers SCIENTIFIC AMEItIOAN. 

'1'0 1<'01'ei l(lI ISlIbsCl·lhel's.-Under the facilities of 
the Postal Union. the SOIE"TIFIO AMERIOAN Is now sent 
by post direct from New York. with rejtularlty, to sub
scribers In Great Britain. India, Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany. 
Russia, and all other Enropean States ; Japan, Hrazil. 
MexiCO, anll.au States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted. 
e4, gol:!., tor SCIENTIFIC AM " :RICAN, one year ; $9, gold. 
for'both SCIENTIFIO AMERIOAN anll SUPPLEMENT for 
one year. This Includes pcstage, 'Which we pay. Remit 
by postal order or draft to order of 

MUNN ·& CO., 361 Broadway, New York. 
The Jenkins Disks used In these VRlves are manufactured-nnder our 1880 Patent, and will stand . PRINTING · INKS. 200 lb. steam-pressure. . . . 
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