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IMPROVED DOVETAILING MACHINE. 

In 1839 Ad Davis obtained a patent for a machine for ma· 
king a miter dovetail joint. Upon that device, within a few 
Yfars, improvements were made and al80 patented. These 
were followed by otller modifications. added by Mr. ABahel 
Davis, the brotber of the inventor, each augmenting the ca· 
pacity of the apparatus, and all ultim ately unitIng in the 
prod uction, at the prdsent tims, of thd ma.chine which forms 
the s ubject of our engraving and of the following descrip. 
tion. 
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are actuated by the pulley, P, which is arranged to slide free
ly along while revolving with its shaft. 

Tile b oard b�ing pllced as we have described, is carried 
over the machine in the direction from left to right in the 
engraving; and during its passage both of its ends 'encounter 
certain cutters and Sd.wa, which form it in the shape reo 

presented in the portion, X, shown to the left, on the floor 
To understand this operation, it is necessary to consider the 
actIOn u;:on each fnd separate ly, and there lore we will begin 

with the upper extrem:ty of the board, as represented be-
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DAVIS' MITBR DOVETAILING MACHINE. 

[13 per Ann um. 

IN ADVANCE. 

proper miter. A tool at K next forme the upp�r half of th 

female dovetail, and anotber ssw, at L, finishes by making 
the lower half of the same. If now the piece, X, be cut 
dlagolla])y in t wo, in the direction of the spiral dotted line, 
and its dovetailed ends fitted together, a third piece, Y, 
slipped into the inside dovetail, formed by 1 and 4, com. 
pletes the joint, which appears as in the second sa mple 
piece, Z, 

All the various hearis belonging to the cutters which we 
have described are arranged witli eet screws, so as to be ad-

In briE'fly summing up the capabilities of the device, we side the machine. This, it will be observed, has thg male justable to cut the dovetails deeper or wider, and in order to 

may state that it cuts to length and squares and dovetails portion of the dovetail. whicb, when being cut. rests upon compensate for wear. 
both endd of the boards operated upon, at on06, requiring the tlaveling pie ce on the frame, E. As the stuff is caTried In Figs. 2 and 3 is shown an attachment for guiding boards 

them to be passed through but a single time. It can be along, it is first met by the clltter, G, which forms half the at suitable inclinr.tions to the saws, so as to be mitered to 
c1 anged for cl iff trent length of stock while running, as easily inside dovetail, which is marked 1, iu the sample piece, X. any desired angle. This consists in a tablE', N, hinged in the 
as the guide on a saw bench. Tb.e dovetai ling is accom· A second cutter on the arbor, H, t hen makes the lower half middle, the angle formed by the parts of which becomes 

plished on any bevel, angle, or flare, with great accuracy, and of the male dovetail of the mit�r join t, :;:narked 2. At I, a greater or less as the movable way is carri�d further from or 

a rabbet or groove is al&o cut for an inside corner. It is saw and cutter are so arranged that the former cuts off the uearer to the st ationary one. The hoard laid upon the in-
claimed that the machine will prepare boards so as to make ellned surface is presented to the tool at the angle to which 

from eil: hundred to one thousand cheap boxes per day of the table is adjllsted. In order to cut the edge for flaring 
ten hours, doing its work in cross.g rained or knotty lumber Fi

.

'
n.2 work, such as hopperp, caskets, etc" after the table, N, is 

as well as upon clear stuff, and with very little more expen- I placed in position, the location of the board ruay be altered 
dlture of time. It is well aiapted for casket and collin work, eo that tbe miter is made diagonally instead of straight along 

ornamental box work, and for the manufacture of trays, the �nd, by resting the piece against a guide, 0, Fig. 3, which 

hoppers , moldings, picture frames, cornices, patterns,and, in is locked in place by a set screw, which passes through a 

short, of all flued and many· sided objects. slot in the table. 

Referring to our illustra tion, Fig. 1, at A are feet which The machine represented is c'aim;:d to be well adapted for 

serve to hold the board to be operated upon firmly in place, the joinery of flasks, ordnance boxes, feet for furniture, and 
These are connected with levers which pass through stan· ice chests. For samples of the joint which it makep, the in-
dards, and the play of which is rigulated by the Stt ventor refers to the refrigerators made by Me8HS. L, H. 
Bcrews, B. Iu ordu to raise or lower the feet, so as to place )face & Co., of this city, which may be found in the stock of 

or release a board, the outer lever arms are connActed with a almost every hardware dealer. Tue principal improv�ments 

cam b,n, C, to which a handle is secured. By carrying the of the machine were pat .. nted May 19, 1874. For further 

latter from a vertical to a horizontal position, the bar, C, is particlllars, address Mr. Asahel Davis, 16 Middlestx street, 
turn�d. tbus raising the lever arms, and so forcing the feet Lowell, Mass. 

firmly down upon the work. ------...... 'fiI.h' .... _-___ _ 
Tile be ard rests upon traVE'ling waye, one of wkicb, D, A POWER SUPPLYING COMPANY.-The Rochpster (N. Y) 

moves upon the ollter portion of the frame of the machine. Hydralllic Company is an incorporated institlltion owni ng 
The otbermoV€8 upon the fra me , E, wbich is arran&,ed upon a more tban half a mlUion of dollars' worth of real estate ; it car-
support hllviDg a motion transveree to the apparatUl', eo that ries on no manufacture, but Ifnts its buildings to various 
the waye may be adjllsted to suit varying len gths of boards manufacturers, supplying the power to them frem the water 
to be cut. Tllis ao j ustment is effected by means of a hori· board and tbus determines the length of the mille portion of flowing in the river bel!ide the sbops. A short time ago 
zontal rack c :)nnectlld to the moving fran:e. in the teeth of the dovetail. while the h.tteT, a thick tool , forms the other the rock was Cllt so as to m ake a deep well, and two of the 
which fngages a pinion l()tllted by the crank, F; Upon the re enterin g portion, 3, tbus finishing the end. la"gest water wpeel", yielding over 1,000 horse power, WI'r8 
bar ?f tbe f,ame, to which the pi�ion is .ecured, �s marked I The ot�t>r extr6mity of

, 
the board is first met, as before, 

.
hy I placed thl'�ein. It Is tht' intention of the ownflS to add another 

a SUItable indn. by means of whIch aCcul ate adJuetments a. cutter SImilar to G, whtch makes the otber half of the ,In wheel , whIch will swell the power attained to over 1,1i00 
may be made. The cutters and tools upon the moving frame aide dovetail, 4, then by a saw, J, which cuts the end to the hOlse power.-Commercial Bulletin. 
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First of all, it is needful to overcome the popular belief 
that there is any necessary connection between hot weather 
and hydrophobia. The fact is that canine madness, technically 
rabies, is more prevalent in winter than in summer, in cold 
countries than in warm. Readers of Dr. Kane and other 
arctic explorers will remember the frequency of the disease 
among sledge dogs in the depths of arctic winter. On the 
other hand, in the West Indies, where the climate is hot and 
dogs are abundant, the malady is rare. The Southern States 
and the countries of Southern Europe are notably exempt 
from it; while it is very common in Northern Europe, in 
Canada, and throughout our Northern States. Statistics 
show also that more animals go mad in January, February, 
aud March than during any other season, the fewest cases 
occurrin, in summer time. 
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It is also a mistake to suppose that hydrophobia always 
follows the bite of a mad animal, or is necessarily caused by 
such a bite. Between 1863 and 1868, there were 320 persons 
bitten by rabid animals in France, and hydrophobia ensued 
in only 129 cases, less than half. According to Faber's stat· 
istics, out of 143 persons bitten by rabid animals in Wiirtem· 
berg, only 28 had hydrophobia. Hertwig inoculated a large r� number of animals with the saliva of rabid specimens, and 

l� succeeded in communicating the disease in but 23 per cent of : the animals operated on, 77 in the hundred escaping. 
A�tor lIbrary, the . , ..... ......... SInk. coppt'r plate ............ . .... . 
Benefactor,8. pub1ic............... 5 Inventions patented tn England .. 

����fe�l��p���fo
e

:��
. Gc£ldca: 'ify: * � �:I�t

t
,��e

g 
c��1:j. �������.�:::::::::: 

Book cataloR:ue, specimen. . . . .... 5 Manure for tobacco .. . ........... .. 
.Borax, solublllty of................ 11 Mechanical movement, novel* ... . 

l� �In view of these facts, it is impossible to come to any abso 
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l! what the result would be were nothing done. Still we are 
l� not wholly in the dark. From the French rtlcords, it would � appear that wounds in the face and throat are most danger· � oue, nearly all those reported terminating fatally. From 
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Dog days are sorry days for dogs. Not that the sultry 
season brings any distemper to them, least of all hydropho
bia; but it does to Dogberry. As surely as warm weather 
returns, so surely are petty magistrates all but universally 
smitten with a sort of caniphobia, which knows no remedy 
but that instrument of canine torture, the muzzle. How 
tbe delusion originated, there is no telling. It is equally 
hard to tell how it survives in the face of experience, statis. 
tics, the protests of the intelliAl"ent, everything, in fact, that 
ought to influence the official mind. 

The canny juryman had twenty-three good and sufficient 
reasons to offer for the non-attendance of a brother juror. 
The first was:" The mon's dead, y'r honor." Reasons as nu
merous if not as cogent may be given for opposing the law 
that dogs shall not be suffered at large without a strap over 
the nose or some similar device for closing their mouths, at 
the time when an open mouth is most essential to their 
health and comfort. It is enough to say that the enactment 
is useless as a precaution against danger from canine mad
ness. 

Dogs do not go mad in public places. For hours, perhaps 
days, before the outbreak of the disease, the victim skulks 
within doors, hiding in dark places, under furniture, in 
mangers, and the like. Unless the muzzle is insisted on as 
a permanent fixture, therefore, it is no safeguard whatever. 
The distemper is developed at home, where the muzzle is 
not worn, and the rabid animal escapes to run amuck at a 
stage when muzzling is impossible. Besides, the dogs which 
do the most mischief are commonly pets, house dogs, and 
stable dogs, not allowed at large, and therefore seldom or 
never subject to municipal supervision. 

To make the regulation really effective, it would be neces
sary, as already intimated, to require all dogs to be muzzled 
at all times, night and day, in doors and out, the year round. 
As a matter of mercy to the poor brutes under such circum· 
stances, as well as to ensure perfect security from dog bites, 
we should recommend that the muzzle be riveted to the 08 

jrontiH, or, better, to a steel disk three or four inches in di
ameter passed between the cervical vertebrre. This would 
necessitate the throwiug away of the larger part of the do�, 
we admit; still as a precaution against hydrophobia it would 
be absolute, and the animals would be free from the useless 
torture incident to the common method of muzzling. 

Seriously, while it would be a blessing to the community 
if four out of five of the canine populati@n were thus effect. 
ually muzzled, we have no hope that so practical a measure 
will ever be carried out. To the end of the chapter the com
plaint will be heard-too many dogs. And so long as there 
are dogs there will be mad dogs, and dogs that will bite 
without going mad, with equally bad consequences to the 
victims. Not until common sense and knowledge take the 
place of ignorance and superstition in the treatment of dogs 
and dog bites, will the risks of hydrophobia in man and beast 
be measurably abated. The precautions adopted must be of 
the right kind, and taken at the right time, else they are use
less or worse;  and above all, people must cease to trust to 
mell./!ures of prevention and relief which are demonstrably of 
no eiJl'c··. 

the greater immunity in case of wounds in the legs is due to 
the protecting effect of clothing; but the fact that bites on 
the body, which is always clad, result in hydrophobia as fre· 
quently as bites in the hands, which are commonly bare, puts 
a different face on the matter. 

Possibly clothing may serve somewhat to prevent the flow 
of saliva into the wound, and the saliva. seems to be the 
bearer of the virus; but the circumstance that five thick· 
nesses of cloth have been bitten through with fatal effect 
should prevent any great reliance on 80 uncertain a safe
guard. 

Nor should speedy action be neglected from any doubt as 
to the health of the biting animal. Hydrophobia has fre · 
quently resulted from the bite of animals showing no symp
toms of rables. Dr. S. G. Cook described a case of this sort 
in the Journal oj Psychological Medicine, January, 1871, and 
called attention to another fatal case of the same kind which 
occurred some years earlier. In these cases, both of which 
occurred in this city, the biting animal was a bitch, in "heat" 
but otherwise in normal health; and Dr. Cook ral8es the 
question whether the bite of an animal in that condition may 
not always be specially virulent. Further observation must 
determine the justness of the suspicion ; meantime extra 
caution would be advisable in such cases, even to the extent 
of preventing any lickiDg of the hands or face by such ani· 
male, hydrophobia having been communicated by such seem
ingly innocent means, when the ekin happened to be 
broken. 

It is well to be extremely cautious also of dogs (or cats) 
which are unusually irritable, or which manifest other 
unusual symptoms, especially in regard to eating. Long 
before the dread of water appears, the approach of rabies is 
shown by a morbid appetite, which impels the ailing animal 
to devour filth and other obnoxious substances 

If valuable, the suspected animal should be promptly and 
securely chained in a place convenient for its execution should 
rabies be developed; if worthless, killing cannot be too 
speedy, whether a disposition to snap at persons or things 
hll./! shown itself or not.. In all cases of doubt, the animal's 
stomach should be examined, as well to relieve the appre
hensions of the bitten, should the bite be probably harmless, 
as to ensure thorough treatment of the wound in case hydro · 
phobia is threatened. 

The following substances were found in the stomachl of a 
suspected dog, and were held to be strong indications of the 
animal's madness: Hair, mud, two bumblebees, a large but
terfly, a small white mushroom, straw, grass, and a small 
piece of the victim's cheek! 

The bitten child was treated by Dr. de Marmon, of Kings
bridge, New York, apparently with perfect success. The 
treatment consisted chiefly in the prompt cauterization of 
the wounds with a saturated solution of carbolic acid, after
wards keeping them wet with a weaker solution, accom. 
panied by internal doses of liquor ammonim. 

In ali cases of dog bite, cautery should be resorted to im
mediately. If possible, a ligature should also be applied au1 
the surrounding tissues drained of blood by means of cup' 
ping glasses or otherwise. Of the French cases already 
mentioned, 134 were cauterized, more or less promptly, and 
92 escaped. Of 66 who neglected the precaution only 10 es
caped. Sometimes simple excision of the wound appears to 
be effective, an operation which Dr. Hammond of this city 
hlloll performed half a dozen times for wounds received from 
animals certainly rabid, and always with success so far as 
heard from. In four other cases he used caustic, with ap
parently the same effect. Mr. Youatt (author of so many 
works on dogs and other animals) relitld entirely on the 
caustic action of nitrate of silver. As he treated as many 
as four hundred cases of bites by rabid animals, always 

with success, his experience is certainly worth considering. 
Four times he had occasion to perform the operation on him
self; but there is a probability of its failure at last, since 
he committed suicide while suffering from what were sup
posed to be the initial symptoms of hydrophobia . Niemeyer 
advised both excision and cautery, in addition to cupping,. 
as the most promising means of removing or destroying 
the virus; and in view of the 1:orrible and fatal character 
of the disease, these precautions, however heroic, would 
seem to be justifiable. This is one of the cases in which 
prevention is not merely better than cure, it is the only 
cure. Once the disease has declared itself, there is little 
hope save that its more horrid symptoms may be mitigated, 
and the patient allowed to die in something less than agony. 

Cure there is none, though the resources of medicine have 
been exhausted to find one. True, every now and then some 
one proclaims a specific, but unhappily the first genuine case 
of hydrophobia usually proves its inadequacy. Hot air is 
the latest remedy proposed; it appears, however, to be a de· 
lueion, since we recall at least one caee in which the Turkish 
bath seemed only to aggravate the victim's agonies. Never
theless, in his work on the diseases of the nervous system, 
Dr. Hammond says that, in the present state of knowledge, 
he would be more disposed to rely on the hot air bath at a 
temperature of about 200· Fah., with the administration of 
hydrate of chloral in large doses frequently repeated, than 
on any other plan of treatment, apparently for thll rea�on 
that the plan had never been tried, and therefore might pos' 
sibly succeed. At least he cites no caRes of such treatment, 
though he refers to the case treated by Dr. Cook, already 
mentioned, in which the Turkish bath was proposed, but" 
owing to the parent's objections, was not tried. The only 
remedy employed was chloral, hypod ermical ly injected, 
which, though tardily used, greatly mitigated the severity 
and frequency of the spasms. Tbe child died, but remainec 
conscious to the last, and showed no disposition to injll.r� 
himself or others. 

Perhaps the most encouraging case of mitigative treatment> 
on record is one reported not long since by Professor Polli off 
Milan. The subject was a man who had been bitten by a. 
mad dog about a month before, the symptoms of hydropho,· 
bi9. being fully developed when tht'l experiment began,twelv.e . 
hours after the patient's admission to hospital. The remed,· 
employed was hachish, in 8 grain doses of the solid eJitraalL 
repeated every four or five hours. The effect WIIoIl i!lllmediJ·· 
ate and happy. Convulsive madness and fury gaillte place �01 
good humor, even gaiety , and for forty. eight OOUJllS 1Ihe pa-
tien'. lay on his bed free and tranquil, then dieciIJ ealmly. The 
horrid symptoms of the disease were thus almost entirely 
removed; a result accomplished neithe. by opium nor mor' 
phine, nor by daturine. " Hachish," concludes Professor 
Polli, "is therefore the best palliative and sedative in by
drophobia. It changes a raving, urmanageable, suspicioup, 
or aggressive maniac, who bites and curses, into a poor in
valid, content and tranquil, who blesses you." 

A very recent and somewhat remarkable case is that of 
the late Dr. Francis Butler, of Brooklyn, N. Y., who died of 
hydrophobia June 16. He was an educated man, the author 
of a book upon the breeding and diseases of dogs, and of 
late years had made the training of these pets his especial 
occupa.tion. He was almost a total disbeliever in the reality 
of the transmission of any poison or disease flOm animals to 
mankind. He entertained the view, promulgated by Dr. 
Brown-Sequard and others, that hydrophobia in mau is 
sim ply a nervous disorder, brought about by the imagina · 
tion. In his various pUblications, Dr. Butler has given many 
directioDs about the proper treatment of sick and mad dogs, 
and has shown how easily all persons when bitten might cure 
themselves. His sad death proves the fallacy of his princi
pal theories upon the subject . About six weeks ago he re
ceived a sick dog for treatment, and, in an attempt to admin
�ster his favorite remedy to the animal -salt-was bitten 
upon the thumb; the wound was slight and soon forgotten. 
On the day preceding his death, when in the act of placing a 
ClIp of tea to his lips, he Wlloll seized with dreadful spasms, 
which, with intervals of calmness, increased in intensity. 
He rushed about his house, he barked like a dog, while 
streams of foaming saliva spurted from his mouth across 
the apartment, propelled as if with the force of an engine. 
It required the efforts of several strong men to hold him. He 
was attended by skillful physicians, whom he implored to 
take his life and release him from agony. Every effort was 
made for his relief, but neither by the stomach nor the hy
podermic method was it possible to apply medication. Dur 
ing the last hours Dr. Lorette succeeded in forming a blis. 
ter on his breast with mustard, and on this abraded surface. 
of the skin he dusted sulpbate of morphine. In ten minutes 
the drug acted on the patient's system, the opium delirium 

came on, and he died without further suffering, exclaiming 
toward the last: "Oh! I am in heaven!" 

Dr. Carnochan, one of our most eminent physicians, In a 
recent case of thi! awful malady, recommended the use of 
the tincture of Calabar bean. Its good effect Wlloll Immedi
ataly seen, and the doctor thought there might have been a 
recovery had it been Ilooner applied. 

••••• 
THE NEW COllE T. COGGIA. 

Our new celestial visitor, which may be now discerned in 

the northern heavens, is daily increasing in brilliancy, and 
will soon be a very conspicuous object. The discovery of 

this body, known as 80met 11.,1874, was made by M. Cog 
gia, at Marseilles, on April 17 lll./!t. It is wholly withou 
the earth's orbit, but is gradually drawing nearer to our 
sphere. The circumstances under which the comet appears 
are very favorable for spectroscopic e"l:amination,and hence 
the scientific world will look eagerly for rellults which will 
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giTe ua a further inllight into the 
celfstial vagrants. 

physical nature of these ever, waa not white. Its color varied from a dark to a light 

Rating the light of the new comet at 1 at the time of its 
di8cllvery, its progressive increaae in brilliancy will be as 
follows: 

.Tnly 2 . . • - - . . . • . . . . •  17·8 July 26· • . · · ,  . . . .  ···· 146·3 
4' 10 . . . . . . . . . . . • • . . 32·3 Aug. 3 . • . • • • . . . . . • . •  245 0 
" 18· • •  - - , . . • • .  . . .• 64'8 11 • • • . - - .  . . • • . .. 130'0 

pearly gray. Chemical analyaie showed it to contain iron, 
and so accurate was the work that, on estimating it as usual, 
as oxide, the figures proved some error to have occurred. Es· 
timating it as metallic iron, the figures were correct. Ap
parently, therefore, the fulgurite was discolored by finely 
divided metallic iron, and this deduction was confirmed by 
other and direct experiment. This would explain the pecu· 
liarity of color, since the oxide would have colored the silex 

From the investigations of Secchi and Huggins upon Tem- green. But metallic iron does not exist in Nature on the 
pel's comet, it was found that the nucleus is partially self- earth's surface, and the chemist was compelled to seek some 
luminous and composed of gas in a luminous condition, con- explanation of its existence here by an examination of the 
taining carbon. N uclsi, beside emitting their own light, peculiar conditiona under which it was produced. 
refiect, with the coma and the stars, the light of the sun. The final conclusion seemed neceasarily to be that, at the 
Hence the latest theory is that the comets are composed of immensely high temperature at which silica melts (the ex
minute solid bodies, like a cloud of smoke or dust; and as treme limit attainable with the oxyhydrogen blowpipe), 
the mass approaches the sun, the moat easily fusible consti- iron ': dissociates " from oxygen, and that here, diBBociation 
tuents become wholly or partially vaporized and in a condi- having occurred, the metallic iron, transported by the electric 
Ron of white heat, overtake the remaining solid particlea, and flash from some subterranean deposit, became encased in 
8urround the nucleus in a self-luminous cloud of glowing molten sand, and was preserved unoxidized within the ful
vapor. It should be remembered, however, that our positive guIlte. The melting of that immensely refractory material, 
knowledge on the subject is very limited, and that the above silex, the dissociation of iron from oxygen, and the trans
is merely a hypothesis which, to a certain degree, accounts portation of such an amount by electrical action, were cir
lor observed phenomena. Tyndall has put forward another cumstancell at once remarkable and interesting. After de
.theory of great ingenuity, founded on physical experiment, scribing this interesting research, Professor Leeds called 
in which he regards the tails of comets as resulting from the upon his colleague, Professor Thurston, whose frequent con. 
formation of a species of actinic cloud by the action of the' tributions to the SCIENTIFIC AMERICAN have made his name 
solar rays after their character has been altered during their familiar to-our readers; and that gentleman then ga.ve his 
passage through the comet's head. Zollner considers that fellow members of the society and of his profession an out
the small comots are masses of vapor consisting of water or line of the possible bearing of this curious instance of nat
perhaps of liquid hydrocarbons, an idea which is fortified by ural metallurgy upon the future of the art. He stated that, 
the character of certain nebulre. He also believes that the whUe it could hardly yet be considered as probable, it cer
electricity developed by the solar rays. either in the process tainly did not appear impossible that at some future time 
of evaporation or by the molecular disturbances they pro the procelses of art might imitate what was here seen ac
duce, is amply sufficient to cause the luminosity and alsl) complished by Nature, and that this interesting phenomenon 
to form the train. might be a strong intimation of the direction in which met· 

The leng£b. of comets' tails is rarely less than 500,000 allurgical changes might lead. Could. a material be obtained 
and often re&ehes 150,000,000 miles. The breadth of that of which to build furnaces which Ihould be capable of reo 
of the comet of 1811 was 14,000,000 miles, and the comet of sisting the temperature at which silex melts, and could such 
1828 had a nucleus 528,000 mile" in diameter. a temperature be attained in the furnace, we need but throw 

· I.. • our ore upon the bed of the furnace and allow it to reach 
PROTECTION FllOJ[ FIRB. the temperature of.dissociation, when the o:x;ygen would pass 

A recent amendment to the building lawll of New York oft' up the chimney, without the USII of carbon or other de
city provides that every dwelling occupied by more than oxidizing agent, and the metal would flow down upon the 
one family above the first floor, iucluding all hotels, lodging hearth. The requirement of a new refractory material may 
and boarding houses. shall be provided with fire escapel, not improbably be fulfilled. Equally remarkable discover. 
doors, and alarms. Stores, warehouses, or other buildings, les are frequently made. The attainment of so high a tem
except dwelling houses, schools, a.nd churches, shall be pro- perature necessitates probably the invention of a method of 
vided, above the first story, with fireproof shutters, capable preventing the dissociation of oxygen and hydrogen by high 
of being opened and closed upon the outside. The occupant temperature. As we also have stated, in an editorial article 
is required to close the abutters before leaving the premises in our last issue, the limit of combination of these gases, or 
at night. their temperature of dissociation, is stated by Deville at 

We welcome all enactments like the foregoing, which about 4,500· Fah., and this is, therefore, the limit of temper
make it inconvenient and vexatious for people to own or ature attainable by their combustion. Oxygen and carbon 
build inflammable structures. The tendency of such laws dissociate at a lower temperature. 
is to hasten the good time when nothing but fireproof mate- The speaker referred to the possibility that this elevation 
rials will be permitted in the erection of buildings. This is of the limit may be attainable by carrying on combustion 
the only sure and practical method of averting the dangers under pressure, as already proposed by Bessemer, and as 
of general conflagrations, to which all of our towns and cities probably illustrated in some slight degree by the elevation of 
are now constantly exposed. We are confident that, if laws pressure within the converter, and the extraordinary tem
wllre passed to encourage the erection of dwellings a.nd peratures there observed. This interesting subject and the 
other buildings wholly fireproof, our architects and builders novel ideas suggested by it were evidently looked upon as im
would soon invent the methods and means of accomplishing portant all well as ent&rtaining by the visitors, one of whom 
the work at costs not greatly exceeding those of the struc- expressed the idea which i!l f'mbodied in the title which we 
tures now commonly put up, in which wood is so largely a have assumed for our article, l10d nearly all of whom forgot 
component. professional dignity so far al to applaud heartily. Many of 

Until a clean Bweep out is made of everything of a com- our readers, by the character of their pursuits, are also in
bustilile nature in our building materials, we must submit to terested in this subject. We hope that some may be so for· 
be saddled with the expenses and annoyances of special laws, tunate as to be able to aid in securing the benefit here indi
fire insurancea, fire brigades, police, private watchmen, steam cated as possibly attainable. 
Ilnd hand engines, water tanks, chemical extinguishers, fire -------... , ._ ••• ------

elcape apparatulI, and other paraphernalIa. THE A8TOll LmllAllY. 

The losses by fire in New York city in 18'13 are put down By the munificent endowment of the late John Jacob 
at *2;650,000. The expenses for running the fire depart- Astor and of his son William B. Astor, the Iplendid inllti
ment of the city during the same period amounted to over tution known as the Astor Library was founded in this city. 
*1,500,000, reqniring the employment of 600 men and 150 Its doors are open free of charge to all comers, and here the 
horses, 40 steam enginel, 18 book and ladder machines, and reader may call for any books on t!..le catalogue and spend 
4 chemical enginel. In addition to the foreiOing, the indi- as long a time in their study in the alco'les of the library as he 
rect 10lses and expenditurel due to the use of combustible desires. There are 147,640 books and pamphlets now upon the 
buUding materials in New York city ma;y be safely estimated shelves, which, with the building. have cost something over 
at *2,000,000 per annum, making a grand annual total of *700,000. The twenty. fifth annual report shows that during 
*6,000,000. the past year 116.694 volumes were given out to readers, of 

. I.. . which about one half were books relating to the department 
SCIBNCE BBADS AN ORACLE ULATING TO THE 

of Science and Art; and of the twenty divisions of this de· 
DTALLUBGY OF THB FUTUU. partment, by far the largest number of book! called for by 

One of the most interesting incidents of the visit of the alcove readers were those relating to patents. This is an in· 
American S�ciety of Civil Engineers to the Stevens Insti- structive fact, showing the useful influence of our patent 
tute of Technology, at Hoboken, suggested the above title lawl in leading people to study up the recorded know
for our article. After Witnessing the beautiful experiments ledge of subjects which have IIpecially engaged their minds. 
exhibited by President Morton, inspecting the multitude of • I •• -

interesting objects in the lecture room of the Department of PHILOSOPHERS ON SOUND. 

Engineering, and spending a pleasant quarter of an hour The phenomena of sound and light are, as every student 
with Dr. Mayer among the mYlterious physical apparatus of knows, closely analogous. 
his laboratory, the party crowded into the little lecture room In media of uniform density, luminous impulses travel in 
of Professor Leeds. The professor had thrown upon the straight lines. In media of various or varying density, the 
screen the images of several contorted and rather uninter- lines are broken or curved. A rod wholly in water or wholly 
esting looking speclmenll of mineral. These, he states, were iu air appearll straight; if partly immersed, it seemll to be 
pieces of a H fulgurite," or thunderbolt, as it is often called, broken at the surface of the water. The rays of the rising 
sent him from North Carolina. When a heavy flash of and setting sun come to us through miles of atmosphere in
lightniDg strikes the earth, it sometimes fuses the soil in its creasing in density, and are so curved in their passage that 
track, and, on lolidification, it becomes a solid bar or rod, we lee the Bun when it is really below the horizon. 
which mar be, and often ii, dug out of its bed. In thil case, As Bonorous impulses are refracted according to substan
the lightning had penetrated a bed of pure white aand, melt· tially the lame lawB, similar acoustic phenomena must occur 

ng the silex and forming a hollow shaft two or three inches under correaponding conditions: in other worda, sound waves 
u diameter and four feet long, fllied within and lurrounded passing through atmospheric strata or other media of di1fe.r

without by the .... hite aand of the locaJity. The abaft, how.' ent denaltiea will be bent from a straiKht llOurae, rising or 

3 
falling, or swerving to right or left, as the conditions may 
determine. 

These are elementary principles, taught and illustrated 
in every textbook of physics, though the phenomena are lesll 
studied in the case of sounds than in the sister department 
of optics. Ii happens, too, in our ordinary thinking, that 
we seldom take them into account, probably because the 
sounds we have to do with rarely come to us through media 
greatly varying in density; or if they do, the precise direc
tion of the sounding body is seldem a matter of serious im
portance. The ear measures angles very rudely, and usu
ally a rough approximation to a correct estimate of the 
course of a sound wave is quite sufficient for our needs. 

Thill fact is of little moment in itself; but in view of the 
conflict of opinion between Professor Tyndall and Professor 
Osborne Reynolds, as to the proper explanation of the irregu
larities observed in the transmission of sounds under vary
ing conditions of the atmosphere, it rises to som& degree of 
dignity. At least it servea as a strikiDg illustration of the 
tendency of philosophers to overlook simple and familiar 
la.ws in seeking the causes of unfamiliar phenomena. 

The reader will remember that Professor Tyndall lately 
investigated the variable sonOl¥lUS power of fog horns, whis· 
tIes, artillery, and other SOllnd producers, and arrived 
at the conclusion that the unequal range of the sound 
of a given instrument on different occasions must be 
owing to the greater or less ., acoustic transparency" of 
the atmosphere. due to the presence or absence of 
streaks of vapor or unequally rarefied air. At night and 
during cloudy, rainy, or foggy days, the atmosphere is to a 
great degree homogeneous; consequently, sound travels 
freely and reaches its maximum distance. On the contrary, 
on clear days the sun rays produce unequal eft'ects on differ
ent sublltances, giving rise to columns of vapor or heated air, 
and the sound is quenched, Professor Tyndall aS8ertil', by re
flections and partial echoes from their surfaces. 

'I'he theory is a pretty one, but unfortunately it does not 
tally with fact. The sound waves, which Professor Tyndall 
assumed to be quenched, are shown by the observations of 
Professor Osborne Reynolds to have been simply deflected 
upward and carried over the listener's head. Thus, in one 
instance t.he sound of a bell, which was inaudible thirty 
yards distant on the ground,could be plainly heard at seventy 
yards when the observer stood up. At one hundred and 
sixty yards, the deflection wall so great that the bell could 
not be heard at an eleva.tion of thirty feet, though it was 
distinctly audible a few feet higher. 

Professor Tyndall's columnar reflectors would therefore 
seem to be only figuratively" in the air." Sllch things 
might cause the stoppage of sounds, but the evidence is 
rather that they do not: and Professor Tyndall is fairly 
convicted of unscientific haste in coming to his very decided 
conclusions. 

On the other hand, Professor Reynolds appears to have 
overlooked the familiar laws of refraction. AccordiDg to hill 
mode of accounting for the facts, the lifting of sound is due 
to the increasing velocity of air currents as the elevation in
creases, and is in direct proportion to the upward diminu
tion of the temperature. The reasoning by which this posi
tion is supported, however, seems to be rather the conse
quence than the antecedent of the conclusion. Undoubtedly 
both wind and temperature are modifying elements, Pro
fessor Tyndall's reflecting columns sometimes enteriDg the 
problem in like manner; still the eft'ects of these conditions 
are accidental. and probably small in comparison with the 
refracting influence of atmospheric columns of varyiDg 
density, and more especially the diminishing density of the 
atmosphere upward. One of Professor Reynolds' observa.
tions suggests a course of experiment which students may 
find attractive. We quote his fifth general conclusion: 

" In all cases where the sound was llfted, there was evi
dence of diverging rays. Thus, although on one occasion 
the full intensity was lost when standing up at 40 yardll, the 
sound could be faintly and discontinuously heard up to 70 
yards. And on raising the head, sound did not at once strike 
the ear with its full intensity nor yet increase quite gradu
ally, but by a series of stope and fluctuations in which the 
dift'erent notes of sound were variously represented, show
ing that the diverging BOund proceed I in rays separated by 
rays of interference." 

Truating to ProfeBlor Tyndall's somewhat II treacherous 
imagination," we Ihould interpret the facts very differently, 
accounting for the observed fiuctuations by dift'erence of re
frangibility between high notes and low notes rather than 
by " interference," the conditions of which do not seem to 
be present. As a matter of prudence, however, we prefer 
merely to suggest that the matter be tested by experiment. 

Recurring to the analogy of light, and remembering that 
the refrangibility of light rays increases with their rate of 
motion-red rays, for example, beilig less refracted than the 
more rapid green and blue rays-and bearing in mind the 
fact that sound notes differ, as colors do, simply in speed of 
� ibration, we should naturally expect a correspondiDg dif
ference in their refrangibility, producing under suitable con
ditions the effects observed by Professor Reynolds. It would 
be an easy matter to teat this conclusion by means of a prism 
of gas, after the fe.shion of the gaseous lenses sometimes used 
in &coustic experiments. The analysis of souDds is no new 
thing; but its prismatic analysill has not, to our knowledge, 
been attempted. The experiment would therefo:re be novel, 
and, we think, sufficiently interesting to repay the trouble 
involved. 

e.e .• 
QuxCXBILVER has been discovered in the mountains back 

of Boralitos, Santa Cruz county, Cal. Claims have been 10-
eated and aoomfl&llybaabeen fonned iowork one of them. 
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ELECTRIC PHENOMENA OF THE LEAVES OF THE FLY 

CATCHER. 

'rhe dioncea mU8cipula or fly cat cher is one of the m ost 
curious exam ples kno wn of a veget!l.ble gifted with motion. 
Tbe leaves of this plant, which are sho wn in the an
n exed engra ving, fo r which we are indebted 
to La Nature, are terminated by a li m b  
which carries two concave pltl.tes o r  val ves 
united by a kind of hioge.  If an imprudtnt 
fly venture to rest uron the inner surface of 
this trap, the plates, the min ute bridtles upon 
which become irritated by the p resen ce of a 
hreign body, � udd enly sna p together like the 
Clvers of a book quickly close d .  If the insect 
struggle�, the portions adhere m ore closely, 
holding him prisoner untH he dies or until, 
tired out, he remains motionless. Then the 
plates slowly open, ready to close again , how
e ver, on the leas� mo vement of the fiy. If this 
does not take place, the trap allo ws its victim 
to fall o ut and remains set for new prey. 

P rofessor B u rdon Sanderson , of the Royal 
Society, has recently mad e some interesting in
vestigations into the elec�rlc condition of this 
singal lr plant, proving that its movements are 
d ue almo�t entirely to electrical circum stances. 
By connecting sometimes the limb and som e ·  
times the petiole of a living l e a f  with the cir
cuit of 1\ galvanometer, two permanent 
currents have b1len discovelf d, acting in 
contrary directions, one passing through 
the limb from base to apex, and the other 
dirdcted from the baee of the limb to the 
base of the petiole. The experim ents of Pro
fessor Sanderson throw considerable light on 
phenomena heretofore very obscure. The pe
culiar movements of vtgetahles, it may be con
sidered as established ,  result from changes in 
tension produced in the tissues,either spontane
ously or accidentally. The tensions are due to 
the u nequal turgescence of the cellules,the sur
faces of which either absorb the water which 
su rround s them or else abaudon it, by vir
tue of a special property of their substance 
under the influence of pbyeical forces, such as 
light, heat, and without doubt electricity. The 
most recent researches, for example, show that 
the drooping and the erection of the leaves o f  
the sensi tive plant resuIt from a displacement 
of the water which swells alterIlat�ly tbe IIU
perior and inferior vessels of the bas. of the 
petioles. 

• ••• • 
The SalDnel O wen Centenary. 

The hundredth anniversary of the birthday of Samuel 
o ,..en,  MIlY 13 last, was m ade the occasion 01 a public cele
bration in S tockholm. To O wen is due the crf dit of first in
structing the S wed es in the use of their na:ive iron, and he 
is now termed the father of S wedish steam navigtl.tion, 

Le&ving England w ith but one hundre d  pounds sterling, 
O wen established a manu factory at Kungsholmen and de
voted himself to teaching his workmen not only to i m prove 
their labor but their lives. Hearin g of Fulton's successep 
with stt>&m navIgation in America, he bega'l. researches into 
the eame subject, which,it is said, l ed him in 1815 to the dis
c ) very of the screw propeller. He did not, however, prose
c ute his e-xperiments in  that d irection, hav ing n either time 
n Ir mon"y, but continned labor in his factory, from whicb , 
u o  to 18t3 when the works W'lre cl osed, thirty steamboats, 
t�o o f  wbich were of iron, were produced. He died on F"b. 
ru ny 15, 1 854. 

Professor Edlund, of the Stockholm Academy of Sciel'ces, 
re!l.d a n  account of bls life and services and pronounced a 
fitting eulogy, and subsequently a monument, bearing a fi ne 
bust of O wen, erected by the ironmasters of S weden, was 
unveiled. 

- - -
The For' St. Philip CllDaJ. 

A bill has lately pas sed the House of Representatives 
which provides f;)r a canal two hundred feet deep at the bot
t om, and twenty- five feet deep, to form a permanent high
way from the Mississippi river to the Gulf of Mexico. The 
work is to be constructed by the United States, to be free to 
all nations, to be completed within three years, and to cost 
not more than eight mill ions of dollars. 

For many yeus past, all the efforts which have been 
made to keep open the channels through whi"h the g'eat 
river empties into the Gulf have been attended with fa\1 uri'. 
As far blloCk as 1837, extensive dredgi ng was attempted but 
abandoned as nnavailing, and in 1852 j etties were put down 
at the mouth of Southwest Paps. and another trial of deep
ening mad .. , the reeuIts of which work, however, completely 
disappeared within the four years subspq uent. Latterly 

J ritutifit �mtritJu. 
been brought to the notice of Conpess, and it feeme proba
ble tbat it will before long be begun. The canal will form 
an outl et for the great region drained by the Missi@slppi, 
covering some 750, 000 sq uare miles and producing yearly a 
billion of bushels of cereals ; and its construction will tend 

THE FLY·CATCHING PL ANT. 

greatly to the speedy development of the commerce of New 
Orleans and the adjoining coun try. 

------........ . .... .. ------
BONSER'S PATElj T STEAM t RAP. 

Absence of floats, disks, and levers, thus avoiding lost mo
tion ,  a positive operatioD, simplicity, and durability, are the 
advantages claimed for the improved steam trap represented 
in vertical section, horizon tal section, and in perspective, 
in the annt xed engravings. 

At the top of the instrument is a 
triang ular head,  A, and a plmilar tri 
angular plate, B. is screwed to the 
cylinder, C, by the n ut, c .  These 
plates are held togeth e r  by mrans of 
three rods, D, wh ich are p rovi ded 
with pcrew nuts. Within th e cylin
der, C, is a tube, E, to which is at-

:1 - tached a second tube-, F, screwed in 
the triangular head. These tubes 
are of copper or other suitable metal. 
H is a tubular ppin dle,  held in cylin. 
der,C, by the thimble nut,G, and its 
u pper end with the lower E'xtremlty 
of tube, E,both beinl!,' flat rquare sur
faces, form a joint, J, surronnded by 
the chamber, I. which cbamlJer is in 
communication with the outlet pipe, 
K. 

The water of condensation entera 
tubes, E and F, and is discharged 
between the ends of tube and spin.
dIe and thence out of the pipe, K, 
Steam then enters and takes the 
place of the water, when the tubes, 
E and F, will expand downward iu 

.t '" length from tb e head piece, A, suffi-
ciently to elope the aperture in joint.  
J. Wben water again accumulates 
and becomes cold , the tubes (or one 
of thFm) contract and a dissharge 

once more takes place, and so on indefinitely. 
The thimble nut,G, allows the tubular spindle, H, to be ad-

steam d redging boats have been employed, ren
dering the river mouths practicable at times lor 
large vessels, but not effecting the opening of the ' N�KT�Iit_M1iii!iiiiii�!iiii;;iiiiiii;;;;:�iiiiii�iiiiiiiiil1iiiilli 
p' rmanent channels for which thA large CJmmerce 
of N ew Orleans is now suffering. The presfllt pro
p osed canal. whi cll is to exteud a d istance of 
six aed a half miles, from the left bank of the Mhsisl!lppi 
below Fort St. PhUtp to a point four mUel south of Breton 
Island ,  was proj 'cted by Benj amin Bu1s!on some forty 
years ago. The plan was favorably regarded by Congress 
and several surveys were made of the route, up to t.he be 
ginning of the war, wl:.ich put a .top to further pr0C8�d ingtl. 
At t1te pHll8llt time, the urgent 118CUBit( tor Ule werk. lu.a 

justed with great nicety, flO that the joint ,  J, will close when 
the tube con tains steam and open when it contains water or 
when the temperature falls. 

It will be Reen that the instrument, when properly ad
j lIsted ,is governed by the degree of temperature. It" opera · 
tion will be the same if steam enters only tube, F. 

F8l' further p&lii�ularl! roddl'ell the inTlll.ter.lU. i. Bou8l'. 

Dover, N. H. The patent is offered for sale on reasonab!e 
terms. 

------------....... . ...... ------------
The KID� of' SlalD'8 Dinner Service. 

A super b FPrvice of silver plat�, of tbe total value o f  
$50,OlJO, and weIghing 15, (;0') ouncep, b a s  j ust 
been m 'l.nufactured by the eminf'nt firm of Mtssre. 
Elkington & Co. , Birmingham , England , and 
which exem plifies. in a h igh d tll ref' , the grett 
perfec�ion in betf',  d e�ig n .  and workman�hlp to 
whi ch the art of the silvers m i th is carried. It is 
a state dinner service, made to o rder for the 
King of Sia:n, and Ip, in every Teppect, w(>ll fi t
ted to grace a roy al  table. It is,  o f  couree. eolid 
silver throughout, and consists of a larg e  num
ber of piecep, bein g  intend ed to dine abou t  sixt y 
persoL8 io state. Compicuous amon g the others 
is the principal centerp;ece, a I plend id and mas
sive piece of workmanship.  It Is n .arly four 
feet high, and the d esign is that of  a three
headed elephant-a �ymbol of the SiII.mpee rt ll
gion-standing u pon a plat. au , and be-aling on 
its ba ck a castle, above which is a d ouble 'f ase 
with a tower- sb a p t d  stem. The trappings of the 
elephant are of d elicate gold work, and gold tas 
sels d.pend from tb e eart!. Though the idea o f  
gracefulnesp, i n  conjun ction with a three b eaded 
mon ster, might Betm rath er d i fficult to conceive-, 
the h€ad s  are eo arranged as to d etra ct in no de
gree from the appearance of the figure. Stand
ing in front, j ust under tue h eads, a l e  two keep
ers in martial attire, each with a long �ta1f, from 
the top of which projects the n ational flag of 
Siam. This piece, which weIghs 700 oun ce9, 
bears in three places the coat of arms of the 
King, in high r�lief and richly molded and 
chased. There are fourteen other centerpiecefl 
of smaller size, bnt all of the same d .�ign as the 
principal one. Six four light candelabra, of palm 
tree design, with a three· headed eleplant stand
ing und er each , will h elp to illumine the royal 
banquet whenever the service is used ; and among 
the other pieces which compose the spt are six 
wine coolers, six large hot water d ishE's and cov
erp, six rice d illhe p, six oval entree dishes, twelve 
bread basketp, eight sauce tureenp, six cruet 
frames, four l arge oval trays 28 inches long, and 
four salvere of smaller size, and about 150 dozen 
of s poons and fOlke. 

The design is Oriental , and an elephant with 
on8 head forms the handle of each of the dish, 
tureen, and other coverp. E very piece H as abo 

c arved upon it  the King's coat of arms and his name in a 
monogram. -Ironmonger. 

• ••• •  
Hy droph obia. 

The Board of Health of this city. referring to an ordnance 
requiring d ogs to be muzzled duli og the h o �  n.ontb�, state 
th at hy dropbobia is imparted only by inoculation and that a 
rabid animal ms.y give the d isease th rough a metallic muz · 
zie as e asily as if the obstruction did not uist. Hyd ropho
bia occurs in the coldest as well as in the hottest weather, 
aLd with pHhaps gpeatest freq m nry d o ring the spring 
months. Male d og s  are more apt t o  be aff� ct€d than 
fe-males, and the condi tion of the animal, whether household 
pet or vagrant,has no i n fiuence on the takin g  of the malady. 
O wing to a por tion o f  the deadly saliva belng retained by 
the clothes of the person bitten , it is found that only fi ve to 
twenty per cent of those thus inj ured become Inoculated. 
An eminent veterniary surgeon, of this city, gives the fol
lowing symptoms by which the approach of rabies in the 
dog may be recognized. When the period of inoculation is 
passed (three to peven wt'eb), the animal become8 reetleps 
and watehfu!. It shuns the light and its bark changes to a 
kind of a h owl. The .kin f hrinks and tightens, the head is 
depressed, and mucus appears at the mouth and nostrils. 
Nervous pymptoms are very prom inent,and the whole aspect 
of the animal denotes an unusual condition. Dogs or cats 
thus lluifering should be immediately de8troyed. 

In the wholesale crusade against the dogs which has just 
begun in this city, carbonic acid gas is for tbe firet time 
used as a means of destruction. The old plan was to place 
the unclaimed animals in a huge vat and pump in water 
until they were drowned. The presen � idea is a large cham
ber, into whlch lorty curs at o n ce are placed, and tbere kept 
until a plentiful supply of the d eadly gas ensures their 
death. 

- -_. -
Evaporation In8tead of' IC!e. 

Ice threatens to be an expfnsive luxury th is IIUmmE'r, and 
many pereons w ill doubtless be obliged to dippense with its 
use. In the country, where water may be d rawn cold from 
the well or the "pring, and a clean cool cellar or d airy pre . 

serves the food fresb , It is n ot so much m i@sed, but 
even the-re water al' d butter cannot remain many 
minutE'S, in the temperature o f  th e eating room , 
without losi� their &f!'reeable qualit'es. Several 
�hicknepses of wet clotbp, w rapp.d about tb e pitch
er, will , by evaporation , keep the water tol el able. 

A common flower pot, inverted over a plate of butter, and 
kept covered in the same way, with wet clotb s, will kef'p 
butter in that state of solidity which is essential to its at
tracti veness. 

• ••• •  
If proper provision is made for E'xpaDllon, portable engin5 

e&Il be made quite as dUAble al .te,tiOIlAr)' encb-. 
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BLOODLES\ SURGERY. 

We haye already brie::!y alluded to the Esmarch procesll 
for performing surgical o perations without provok ing the 
usual hremorrLage. The ann xed engraving, ex�racted from 
Les Mondes, lepresents the devices used in connection there
with by the inventor. These consist in an I'lastic bandage, 
measuring 26 feet in length by 18 inches in bread th, and a 
tube or cone of strong vulcanized rubber, having a hook at 
one end and a chain and bar at the otller. 

The application of the apparatus is very simple. Suppos
ing that an arm Is to be amputated,  the bandage is tightly 
wouz:d around the m ember rrom thA extremities of the fingt"rs 
up to a ii ttle above the point at which the d ivision is to be 
mad e. By this uniform compression, t.he blood is forced back 
and out of the vessels. At the upper limit or the bandage, 
the rubber end is (:assed th ree or four times around the arm 
as closely as pop!lible, and fastened in place by tbe hook and 
chain, thus prevent;ni!' the return of the circulation to the 
membllr after the bandage is unwound. The latter, on being 
removed , ll'aves the arm whit" and free from blood and hence 
ready for the operation, which is accomplished with a very 
trtvial effusion. 

------------�.� .•. � . •. -------------
A SpecImen Book Cataloll.'ue. 

Mr. E. Steiger, of 22 Frankfort street, New York city, has 
circulated a �pecimen of a p op(}sed catalogue of the whole 
American litera',ure, and desires the opioion o f  the press on 
the system. A wo:k, similar in itll objec\ but fu less com
plete in it� details and not so well arranged, is used in Eng
bnd ,  and is fO'.lnd especially valuable to librarians and 
readers as well  as to the publishing trade. When we state 
tbat the ppecimen pages now before us give the titles of 

books and names of authors in full, the d &tes of the editions, 
number of p'lges, size, binding, price, and pub:isher's na.me 
of t'ach volume, our readers will understand the thorough
ness of the scheme, and will believe the author when he says 
tbat the undertaking i� not remunerative. 

------------�.� .. � . .. -------------
A Publlc BeneCae'or. 

The splendid cbarlties of Peter Cooper and George Peabody 
have been overshadowed in e'&:tent, though not In spirit. by 
-the extraordinary munificence of Mr. James Lick, of San 

Frencisco. This gentleman , the poseellsor of enOl'moue 
wealth, hall recently, in a siogle Instrument, deeded away 
the sum of two million d ollars for the establishment of in 
stitution8 for the public benefit, preferring to 8uperintf'nd 
the d isposition of his fortune and enjoy the fruits of hll! 
ben�ficence during bis lifetime, rather than to follow the 
U8Ual COUTse of butowing his bounty by will. The d eEd, 
which is a lengtby document, containing some eighteen arti
cles, is d ated tbe 2d of June, 1874, and conveys to seven 
trustees, for a nominal consideration, an immense amount of 
property , wbicb they are instrupted to sell. Out of the sum 
obtained , $700,000 is set aside for the placing on land, on 
the borders of LlLlte Tahoe, Plicer county, Cal. , " a telescope 
superior to and more powerful than any telescope ever yet 
made with all tbe machinery appertaining thereto." If the 
abov: siteo is f,JUnd to be unsuitable, provision is made for 
the selection of a mJr8 appropriate locality. The announce
ment of Mr. Lick's intention thus to provide for the "million 
dollar telepcope" appeared in our columns, it will be remem
bered , some months ago, and with the delivery of the prel!ent 
d ee.d ,  tbe plactical establiphment of the grfat ob!!ervatory
the greatest the world has ever seen-bl'ginl!. 

After Ibis donation, which commences the peries, follow 
gifts of $25,000 in �old to the Protelltant Orphan Allylum of 

San FraecHlXI l $!6,{)OO tJo • tbllllar bllttntion of 8IIUl JoI6 

J dentifie �meritau. 
Cal. ; a like nm to th .. Ladies' Protection and Relit! Society 
of San Franci�co ; $10,000 to the Mecb aLics' Library Apsoci
tlon. $10,000 to the Society for the Prevention of Cruelty to 
Anima.ls, both of pame city ; $5,000 for a monument for the 
donor's mother, and a like amount for memorials of two other 
relatives ; $100, 000 for an Old Ladi .. s' Bome ; $150,000 for 
publi c  baths , $150,000 for a ptatue of Fracc;s I!!cott Key, 
author of the song of the " Star Spangled Banner " ;  and 
$250,000 for a statue illuetrating the progress of the State 

of Clllifomia in education, mechanical arts, and mining, 
for desigos for which sums of $10.000 and $5,000 are 
offned. $3CO,OOO is df'Voted to the foundation of the 
" California School of Mecbanical Arts," for the educa
tion of both SExes ., in tbe rr8ct icnl arts of life, and in 
whatever industry to which mechar.ical skill now Is or 
ean hereaftn be applied. " 

The r�idue ot the proceeds is d ivided between the 
California Academy of Scien::es and the Society of Cali
fornia Pioneers, tu be expended for builiingp, library, 
apparat us, etc. The dOJ:or provides for all his living 
relatives and rfserV€s a hand some income for himself 

Mr. Lirk is the son of a farmpr and was born in the 
town of Lebanon, Pa. His early life W8.11 spent wOlk
ing on the farm. WLile quite a young man, he went 
to South America and there became a large cattle 
raiaer, supplyiDg horses to the Governments of Brazil 

(and  Buenos Ayres. At the brfaking out of the gold 
.excitement in California in 1849, Mr. LIck W8.11 in busi
ness in V IllptLIai�o ;  but turning over his affairs to a 
lriend, he took $20,000 in doubloons and started for 
the new country. With great sagal'ity he immediatdy 
invested his funds in r : al estate in Sin Francisco,hold 
ing fllst to his bargains, and build ing slowly and care
fully. Tbe rapid rise in value of his property resulted 
in immense profits, out of which he erected the Lick 
House in San Francisco, one of the finest hotels in the 
world . It is a portion ot tbe ('010ssa1 fortune, thus 
made, which Mr. Lick has devoted to the uses above 
deteiled, thus placing himself in the front r&Dk of 

philanthropists. 
--------�.� .. � . .----------

A Lecture Experhnen' -wUh Po'.s.lum. 

To show the green color of gaseous potassium, it is 
volatilized in wide horizontal tubes through which hy
drJgtln pallses, which becomes spontaneously inflamma· 
ble, and burns with a brill iant violet flame, while the 
hot part of the tube becomes filled with green varor, con
deming in the colder parts as a mirror. When the ex
periment is finished and air gradually admitted, the 

;pota!!S sium is  first oxidised to thtl blue quadrant-oxide. 
------------�.� .. � . •• -------------

FEATHERING ARROW HEADS . 

Our engraving ehows an arrow head f rom tbe colleetion of 
L. G. Olu-stead, LL D. ,  of Fort Ed ward , N. y" foulld near 
Peoria, [11. h is bt'liev. d to be unique, not existing in any 
othe.r celJectl8a in this country or Europe. Its peculiarity 

conl!ists in the bevel I'd edges, ae shown in our illustration, 
which give rotation to the arrow when it fliE's through the 
air, thWl improving the accnracy of the misBile. This is be
lieved to be the earliest example of the feathering projcetile 
extant. 

ftlYn't'PlYu4tutt. 
Explosion oC 'he Flrele.s LocomotlTe. 

To tM EdiJm of tM &ient(tkJ American : 
The New York and Brooklyn paperl!! recently gave the his

tory of the Thermo-Specific Motor CompanY'1!! new engine, 
which has just b<- en bnilt at the Grant Locomotive Works at 
Paterson, N. J. This engine was brought to the South Ferry, 
Brooklyn, and thence taken to East New York. On May 22 
a large party of editoll!l and reporterll were invited to aUend 
tile trial trip. The • .- _. Illed .... ith WliD« . ........ 

5 
within 9 in ches of the t:>p_ and etea!D was laised to a heat of 3800 Fah. , with the follo wing results : 

" An I'xplosion, whi�h might have resulted disastrously, 
occurred yesterday afternoon at East New York. OD e  of 
the new engines wbich h is proposed to introduce on Atlan
tic avenue was hauled out for insppction and te sting. The 
engines are buJt on a novel principle, having no g eLeratln�  
boiler, but taking steam f�om a " service taok " li t  the end 
of the road. The engine drew up to the tank, and was in 
COUTse of obtaining its supply of steam, wben a n  explo� ion 
occurred wh'ch threw the tank marly a hundred yards up 
the tratk, the lid befog blown aJout fifty feet further and 
broken to pieces. 

Several of the bystanders h�d very narrow escapep, but, 
for;unatf.ly,  nobody was injured ; everybody was badly 
scared, and the excitement in the Vlllage was intense for 
some time, " 

None of the reporters prepent publiphed an Bccount in any 
paper. This account was obtained by a repo rter of The 
A·rgu8 meeting a p � rson who saw tb e (1xplosion. The debris 
WIlS immfd iat. ly cleaned off, as I am informed ,  and a visit 
to the officers of the company gave the reportEr no farther 
information. I have not as yet heard of any investigation. 
Is it possible that the preps can be so quieted , and that a new 
steam boiler,wlth steam at 3800 pounds prespurtl. * can explode 
the first time it is us�d, and no investigations be made ? If 
I recollect rigbtly, your paper, in about March or April,  1873, 
published a full account of the thermo'fpecilic that was to 
supersede horses on the street C!us. I hope the opportunity 
will not be lost, and that a full and impartial investigttion 
will be made. EDWIN BAKER. 

240 Atlantic avenue, Brooklyn. 
------------�.-.. �, .. ------------

BoUer Expl osion near Geddes, N. Y. 
To th4J!Jditor oj t.M &ient�fic American: • 

A dIsastrous boiler explo�iou occurred this mominA' at 
Ashton Mills, Geddes, N. Y , killing two men ouhight, and 
two more are not expected to live. Bow maDY more a'e in
jured I have, as yet, been unabl6 to aecertain. Some IDfn 
here are makini!' or  attempting to make a mystery of the af
fair ; others are trying to find fault with tht' bJiler, the I'ngi. 
neer making the statement usual in such casep, namely, plen
ty of water, not much sttam, explosion iocom prehfnpible, ete. 

The cause will be obvious to you, in view of the idiot ic 
manner in which the connection s between the exploded boil
er and its mate were madp, which the engraving will ex
plain. A is the globe valve, of which there was one to each 
boller, B the pafety valve, and C tbe preseure gage. 

The boilers were botb rUll tog-ether by d ay,  and only one 
at night, the latter being shut off by it� globe valve, A, which, 
It will be seen, shut it off both from the s1lf .. ty valve, B, and 
the steam gegp, C, it being left to the night watcbman to open 
it and fire up the boiler in the morning, N�glect to open 
that valve is the unmiFtakable cau�e of the d isaster. as it i& 
of many others wLich have happenfd to boilus po connect 
ed. That it could have bHn no fault of the boiler is certain 
as it is not broken in aI Y place hy tb e steam. B tlt thf\ head� 
are forced out., by a gradually increasing pressure, until the 
sLeet left the tubes, when the reaction of issuing stram 
cau@ed the boilE'r to fly end o ver end, doing great damage. 
In my opinion the tXcellence of the boiler is maolfe�t by itll 
condition. OPERA MUNDI. 

Syracuse, N. Y. 
------------�.�.�.�.�.-------------

Bullets Impacled In 'he A.lr. 

To tM Editor oj the &ientifle Amencan : 
RaYing seen a ,tatement in one of your d'.y papers that a 

woBderful OUIioeity, in the shape of a rebtl and a ULion bul-

let impacted in the air, was soon to he placed in the MusfltUa 
of the Ordnance Department, at Washington, I inc�ose you . 
bullet which I fOllod on the rebel earthworks in flOot of 
Peterllburgh, on the sabbath after the surrender of that city. 

Petkekill, N. Y. H. ANDERSON. 

CHRomc ACID SoLUTION FOR BATTERIES -An improved 
cirepe, by which a stronger current is produCI'd, is 8.11 10110 .... : 
12 parts by wei"ht potassium bichromate In 150 parts _w. 
with addition of 25 parts of sul phuriC hydrate. 
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A NOVEL MECHANICAL M OVEMENT. 

Mr. Bernard Frese, of Gilman, Ill. , has patented, January 
6, 1874, an ingenious device for converting rotary into recti. 
linear reciprocating motion, or 'Vice 'Versa. Its object is eo 
iransmit an even and uniform power to a wheel , for exam 
ple, and . when u�ed in connection with a single cylinder en
gine, it obvi ates the possibility of a dead center. It is hardly 
necessary to point o ut the many applications of which the 
invention is sUPcfptible, as the�e will be readily apparent 
from the followiD g description of its operation : 

Our engravings show the apparatus in t wo viewd, the fi rst 
of which,  Fig. 1 ,  may be termed the working side, and the 
second, Fig. 2, the governing side. A is a lrame u oon guides 
in which iravels the reciprocating head, B, to which is at
tached a rod, C, pa8slng through one end of the frame. 
journaled In the central portion of the latter, and pa8sing 
through the long slot shown in the head, is a shaft which, at 

one pxt rem ity, carries the belt wheel, D. At the same end 
of th� sbaft, but OD tbe other "ide of the j ournal, are two 
arms, E F, at rig b t angles to each otLer, formed Irom a sinp-Ie 
piece and rig1dly attached , at tbeir angle, to the shatt. The 
head , B, has on its edgES four slOtR, which serve as guides 
for four smaIJ movable plates or bl ocks, G, H, I, and J. Ad
joining t heBe last are four fi xed studp, K, fi rmly secnred to 
the head. The rear �ides o( the blo('ks are shown correspond
l ogly lettered in Fig 2, and upon each Is a pin, a gainst which 
spriogs, L, act so as to hold the blocks against the inner ends 
of their elots. 

Pivoted at each end of the head are V-shaped pieces, M ,  in 
each arm of wbi cb is a notcb, wLich,  when engaged with the 
pins on ·the back of the blocks, tend to hold the latter to the 
outer portions of their Blot�, or, in other words, to act again s t  
the eprings, L. I t  will be observed that, i n  onr engravings, 
the blocb, G and H, ara thus immovably held, while th e 
blocks, I and J, are free to travel forward and back in the ir 
• lote, pushing, of oourse, in one direction against their 
springs. 

Woj can now follow the operation of the device under the 
conditions l epresented. T be head , being at the extremity of 
it. stroke to the lefr, begins its motion to the right. The 
arm, E, of tbe pair secured to the shaft, is first struck by the 
block, I, which Impinges again s t  a friction roller on the end 
of the same. The blo ck, tra.vellng to the right, carries the 
arm witb it, so turning' the latter into a lever to rotate the 
ahaft. The arm, F, being unobstructed , lor the correspond. 
ing block, n, is hdd back out of the way, is necessarily car
ried upward, S!) thM the two arms, being placad at the pro
per distance aput, arm, F, after the head has traveled half 
its stroke, enters between the block, G, and the stud on the 
left of the pame, and takes against said stud. We have 
now the arm , E, bet ween the block, I. and its stud, and the 
arm, F, bet ween the block, G, and its corresponding portion. 
This arm, F, is llext acted upo n,  and being ca.used to turn to 

the right, by the pu�hing al;ainst it of the stud , ro tates the 
shaft, and in f O  doing briDgs the arm , E, so that its extremi· 
ty t&.kes against the right haDd inclined ed ge of the blo �k, J. 
The latter h,  however, merely held forward by its spring, so 
that it readi l y  yields to the pres�ure of the arm, which slips 
behind it. The b ead is now at the end of its stroke, th') t.nds 
o f  the arms are on ce more in a vertical line, and the shaft 
h&ll m!l.de h!l.lf a revolutioo. The return movement being 
begun, t he s!l.me open.tion is repea.ted. The arm, F, travels 
over from tbe out�lde of blo ck, G, to the iuida of block, H, 
and the arm, E, o ver aglLins�  tbe block, I, which . in turn , 
yields, so that at the concl usion pf the atroke the various 
pOrL\OnS are onca more as represented In the engraving. 

In order to reverse the m�v"ment or caulle it to stop, tAe 

laver, N, Fig. 2, working loose on the shaft, engages with a 
proj ection, 0, whi ch passes through a curved slot in the 
frame. This projection is formed upon a bar, not shown, 
which also works upon the shaft. �t either side of the latt!'r 
and formed on the under portion of the bar, are two projec
tions which, by turning the lenr so as to tbrow either end of 
tbe bar at an angle to the vertical. may be placed one in ad. 
vance of the other in respect to either end o l the head . Near 
the curved portions of the V. shaped bars, M, are notches, P, 
into which the lugs on the governing bar may enter. As 
placed in Fig. 2, it is clear that the upper lug on the bar is 
thrown in 8.dvance or to the right, and the lower one to the 
left. Now suppose the lever to be thrown over the other 
way, and 'the stroke of the head to begin. The lower lug is 
now in advance, to the right. Consequently, as the head 
finisho s  its stroke, the lower lug will strike the lower side of 
the forward bar, M, enter the notch, and , by tilting the V 
downward, disengage the hook in the upper bar from the pin 
on the upper block, causing the latter to be thrown inward 
by its spring, while, at the same time, causing the hook on 
the lower bar to catch the pin on tbe lower block, holding tbe 
latter immovably, as we have already explained .  The return 
Atroke does the same with regard to the other V bar and the 
other pair ' of blocb, eo that the result is that, Ins tead of 
block@, G and H, beIng held, as in Fig. 1, they are left free, 
and' I and J fastened. A little consideration will show that 
the re8ult,'on moving the head, will be a reverse motion of 
the armB to that already described. If now the lever, N, be 
placed 'exactly in the center, the effect is to throw all the 
hooks 'of ' the V bars off the pins on tbe block, and the arms. 
pressing equally on both blocks nearest them , are unable to 
move in either way, and thus the mot ion is arrested. 

It  is claimed that this device will be of considerable utili 
ty as applied to hoisting engines, as it allo ws the motion of 
the machine to be quickly altered or arrPI!'ted, while using 
almost the full power. For further particular;! ad<1,ress the 
inventor, ali above. 

------------.. �I .� . .. -------------
IMPROVED GR APPLING TOOLS. 

We Illustrate herewith three forms of grap pling tool s pa
tented March 18 and 25, 1 873, through the Scientific Ameri
can Pa.tent A gI'D CY, by Mr. Simon B. Dexter, of Mason City. 
Iowa. In Fig. 1 ill shown a device which may be uS8d as a 
wrench, pin cers, or grapple for raising and carrying weights. 
The jawlI, A, by m eanl of a series of holes, are mad e ad j uKt
able to adapt them to articles of different sizes. A shank 
rod , B, is connected by means of a fork on its end with the 
fulcrum pin, and extends back into the hand le_ Upon it is 
a wedge.shaped slide, consisting of two rods. C, which pass 
through eyes on the pincer handles. When any object is se· 
cured between the j awp, it is griped by pulling upon the han
dle, causing the aIms of the pincers to come together, and is 
loosened by a contrary movement. This feature adapts the 
tool for grappling for articles under water, as well as for car
rying ht'avy articles in founderies. 

Fig. 3 ' is an improvement on the above mentiontd device, 
in which, by turning tbe handlel', a swivel band, D, is also 
turned. The shank rod, E, is provided with a screw thread, 
and passes through the swi Vl'I ban d ,  so that, by the above 
mentioned motion , the slide, F, is moved up or down on the 

2'if.7. J!7iq.2 .  
.I 

these bars incline from the vertical guide rod, and togethe r 
form a wedge- shaped slide for each of the l evers. In d raw. 
ing upwal'd�, the bars bear against tbe rollers, I, aud so 
close the j a ws, and by pushing downwards the reverse takes 
place. 

• ••• • 
POND'S PATENT SPANNER. 

It is unnecessary for us to dwell upon the importance of 
any invention which will facilitate the extingui�hml'nt of 
fires. A series of disastrous conflagrations has fully in
forn;.ed the public mind upon this point. Pond's ph tent span
ner, which we illustrate herewith, I s  an invention of the 
character referred to. This instrument is. essentially, a pair 
of tongs, with an eye at the end of each j aw, and a hook at 
the end of each handle. T he advantages claimed over the 
common spanner are as follows : It cannot be put on wrong > 
it will turn the coupling either way without being removed ; 
it will not  drop off ; it can be used in carrying the hose, the 
point of liftin g being at the heaviest portion thereof, name
ly,at the coupling, instead of one or two feet from the same. 
The hook handles may be instantly inserted in rings or straps 
on the hose, whi.:h m ay thus be the more easily dragged or 
canied. The device also enables tbe hoseman, by hookin/(' 
the handles into a ring in his belt, to carry the hose up a 
ladder or elsewherp wl'.ile he has boHt hand� free. and al.o 

to fasten the hose to any proj ecting point or to a ladder. For 
this latter purpose a pin is furnished, which pas,es through 
the eyes at the ends of the j aws ot the instrument. One 
point of excellence which will recommend this spanner to 
the firf'men, eS}:t cially on cold winter nights. is the lact that 
by its upe hose can be haodled without touching tbe wet ex
terior with the hands. I n  short, it i s  claimed that, by the 
use of this invention, hose can be handled more easily, 
qnickly, and advantageously than by any other method. 
Pond'S yatent spanners are made of mo.l1eable steel , fini.hed 
in best English j apan, weighing one pound each, and 01 siz es 
to fit different kind s of hose. 

Patented in the United States Novembel' 25, 1873, and in 
the Dominion of  Ca.nada, May 19, 1874. For further parti. 
culars address Lewis Pond, patentee and manufacturer, Fox-
boro', Mass. 

-

. 1  •. . 
ReBtoratlon oC Bnrnt Steel • 

J. L. Davies, Landore, near S wansea,Wales, wri ting to Iron, 
says : " I have fotlnd that resin all, with which is intimate
ly mixed one fourth (mora or le$s) its weight of the re
sidue of paraffin stills, h as a wonderful effect upon bnmt 
steel. 

" Chisels which have been burnt and rendered useless may 
be, by means of this fluid, restored and made as valuable as 
ever. This fluid, which was many months ago cbrlstened re
atitutor chalybis, may be used as follows : Burnt steel m ust 
be heated red hot, then plunged into the restitutor for a fe w 
seconds ; then re heated and cooled In the ordinary way. The 
steel after this process is perfectly restored. 

" Experience in the use of the restitutor will quickly enable 
per£Ons ttl give any desired temper to their tools, but it may 
be stated that tools can be made especially hard by heating 
them red hot, dipping inlo the res titutor, then reheating 
to a slightly white heat, and immediately cooling in pure 
water." 

• ••• • 
INCOMBUSTIBLE PAPER AND INK.-An E nglish inventor 

has secured letters pa.tent for an incombustible and fireproof 
ink. The pulp for the paper is composed of vegetable fiber, 

rod. The long ends of levers, G, are thus spread apart or one part ; asbestos, two parts ; borax, one tenth part ; and 
brougbt together. In this manner the jaws may be adj usted alnm, two tenth parts. The ink can be used either in writ
with great nicety and with sufficient power to make the in. ini or painting, and is made according to the follo wing recipe : 
stru m ent valuable all a '!land vise. Graphite, finely ground , twenty-two drachms ; copa! or oth -

The device shown in Fig. 2 is intended for raising or tum. �r resinou8 gnm, twelve grains ; sulphate of iron, two 
Ing stones for buildings, etc. , by means of derrtcks or cranes. drachms : tincture of nut galls, two d rachms ; and �ul 
It has adaptable j iWS, the upper ends of the levers of which phate of indigo, eight drachms. These substances are thor
are tnmfd towards each other to receive tbe ban, H, confined I oughly mixed and boiled in water. The graphite can be re· 
hi tnr ks therein by rollers, I, .and bolt.. It will be aeen that placed by an earthy mineral pigment of any desired color. 
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THE IUBEA BPEC fABILIB PALl(. 
This very handsome palm, known also as the coq Ilito palm, 

of Chili, is the only s !lecies of the genus, and is one of the 
most southern of American palms. It has a stout trunk, 
swollen in the middle, which, in its native country, some· 
times attains a hight of nearly 40 feet. The summit is sur· 
mounted by a crown of large, spreading, p innate leaves, of 
a full deep green color, and from 6 to 12 feet long, the leaf
lets being from 1 to it feet long and about an inch wide, 
springing in pair� from nearly the same spot, and standing 
out in different directions. The led stalks are very thick at 
the base, whHe thfly are inclosed in a dense mass of rough 
brown fibers , which grow upon their lower edges. In an ac· 
count of the Royal Gardens, at Lisbon, mention is made of a 
specimen growing the:e in the open air, which 
has attained a hight of 32 feet, and the trunk of 
which measures 13 feet 8 inches in circumference 
at its base. " In Chili," 8.lys the " Treasury of 
Botany," " a  sweet sirup, called miel de palm, or 
palm honey, is prepared by boiling the sap of 
this tree to the consistence of treacle, and it 
rorms a considerable article of trade, being much 
esteem€ d  for domestic use as sugar. The sap ill 
obtained by the very wasteful method of fel ling 
the trees and cutting off the crown of leaves, 
when it im mediately b!'gins to flow, and con -
tinues to do so for several months, until the tree 
is exhausted,  providing a thin slice is shaved off 
the top every morning, each tree yielding about 
90 gallons . The nutd are used by the Chilian 
confectioners in the preparation of s weetmeats, 
and by the boys as marbles. " 

The soil for this plant, says The Garden, from 
which we extract the engraving, should be a mix· 
ture of one half rich loam and one half a com· 
post of peat,-leaf mold, and sand. It withstands 
the winters in the open air near L?n.ion, in a poor 
condition ; but if grown in tubs in the conserva· 
tory in winter, and pla:l6d in the open air in sum
mer, it will prove an excellent snbject for asso· 
ciation with the hardie r  palms. 

. � .  
GurJ u n  on In Skin Disea.es. 

At a lat e  meeting of the Medical Society of 
I,'JDdon, Profeswr Erasmus Wilson showed some 
of thi. new remedy, and stated that this mate· 
rial ,  which was also called wood oil, was an oleo· 
resin ,  obtained from �everal species of the div· 
terocarpu8, an immen se tree growing on the Ma · 
layan coast of the Bay of Bengal, where it was 
so common as to be used instead of paint, for 
houses and shi ps. 

In March , 1873, Dr. Dong all ,  of the Indian Me
dical ServiC!', took cbarge of the convi�t estab . 
lishment of the Andaman I81a c d�, when he found 
twenty.four of the prisoners sufferin g  from le
prosy. He was deeply impressed with the mise
ry of these poor people ; and nalizing the im
practicability of ava.iling himself of all known 
methods of treatment, he hit upon the idea of 
trying the gurjun oil , both as lin internal and ex· 
ternal remedy, and determined upon giving it a 
six months' trial. Dr. Dougall's method was to 
have the patients washed thorougl,ly in a neigh
boring stream, using dry earth instead of soap. 
They were then madtl to rnb themselves for t wo 
hours with a liniment composed of gUlj un oil 
and lime water, one part to three, and to s wallow 
two drachms of the b l101sam, also combined with lime water. 
After this they had their breakfast, and were set to any work 
they were capable of d oing. In the evening the same pro 
ceSIl was repeated, except the washing. The effects of this 
treatment, at the end of six months, were marvelous. Neu. 
ralgic pains were allayed, s,nsibility was restored to the an
Jesthetic �kin, tubercles subsided , and ulcers healed. Dr. 
Dougall was astonished at the energy of these formerly help. 

less ones. 
Mr. Erasmus Wilson remarked that he had used a liniment 

composed of equal parts of the gurjun oil and lime water, in 
cases of painful eczema, in lupus, and in cancer, with very 
encouraging results, and stated th .. t Mr. Hancock had ap. 
plied it in a case of cancer of the skin, with the effect of dis. 
persing tubercles and healing ulcerations ; but itll most use. 
ful property was that o f  relieving pain. A lady in constant 
pain from cancer of the integument, who had been unable to 
IIleep without narcotics for weeke, was relieved of all suffer
ing, and enabled to sleep, by mean s  of this liniment. Mr. 
W ilson suggested that this very simple remedy deserved a 
trial at the hands of the profession, and believed that it 
would be found a valuable agent of cure in many affections 
whtlre the sk in was painfully attacked. 

• .  e. e 
A Vehicle DynaDloDleter. 

The Royal Agricultural Society of England has recently 
employed a new instrum�nt for determining the amount of 
work done in hauling vehicles along a circlli tous course, the 
maximum, m inimum, and mean p ulls exerted, and the 
irregularity of strain s arising from the varying rigidity of 
the load. The device is in brief a skeleton horse monnted 
on wheels and d rawn by horses. It is harnessed in the 
shafts, and the body contains the necessary apparatus. It 
is believed that the figures obtained will give accurate reo 
sults regarding tbe vexed qu!'stions of broad and narrow, 
large and small,wheels,hight of load,weight on horse's back, 
etc. 

From a deecription of the invention publi.hed in tile &n.-

gineer, we le&rn that it consists of a pair of parabolic steel 
springs, 4 feet long and connected together by a single joint 
at one end and a double one at the other. The front blade 
of these springs is attached at the middle of its length to a 
horizontal cast iron bed plate which forms a rigid founda
tion. The back sp riog plate is attached to a horizontal 
spindle, supported at its front end in an iron pedestal and at 
its back end in an oil cylinder. Between the bearing and 
cylinder, a cast iron s wiveling draft plate is loosely j oiLted 
to the spindle. T his swivel plate is designed to represent 
the shoulder and collar of a horse, and is fitted with draft 
chains and hooks, similar to those on collar hames. Be· 
neath the draft plate are castors arranged to run upon the 
bed plate. The draft plate, with its j oints and castors, will 

THE JUBlEA SPEeT ABILIS PALM. 

transmit the direct, horizontal components only, of the pull 
on any vehicle, to the main spindle, and will eliminate the 
transverse components of angular pulls, whether in a verti· 
cal or horizontal direction. A lever is jointed to the spindle 
to multiply any movement of the spindle three times on the 
horizontal counter bar above it, which carries in bearings 
upon it a small integrating disk, which touches and is set in 
motion by a lal'ge disk, which in i ts turn is driven at the 
rate of one revolution to the yard by a suitable beveled gear 
from one of tbe hindermost traveling wheels of the instru· 
ment. The driving gear to the large disk registers distances 
traveled in yards upon another counter. The moving 
counter bar has a pointer which indicates the draft at any 
time in pounds on an adjustable scale attached to the frame, 
and also a suitable arm, having a metallic pencil at its end, 
which will describe the variations of draft on a sheet of me· 
tallic paper wound round a cylinder, which is set in motion 
at will, at a speed proportional to the distance traveled. The 
ordinary sadd,le chain, usually attached to one of the shafts 
of the cut, is passed over a light wrought iron saddle 8US· 
pended from one end of a lever ; the load resting on the sad· 
dIe, representing that on a horse's back, is registered on a 
spring balance at the other end of the lever. If found ne· 
cessary for going down hill, " breeching "  chains may be at· 
tached to the back end of the instrnment, and in hauling 
carts a belly band may be passed beneath the instrument to 
avoid any risk of tilting backwards. For quickly testing the 
springs in the field, a bell crank lever is provided, having 
arms, one of which is connected with the main spindle, and 
the other can be loaded by known weights. The instrument 
is mounted upon a timber framed carriage, having four 
broad cast iron wheels. The carriage can be raised or lo w
ered between moderate limits. 

With this, as in other instruments, the actual number of 
foot pounds of work done in any experiment is determined 
by simply multiplying the register of the integrating coun· 
ter by a constant d epending on the spring in use. The pro· 
duct 80 obt&i.ned, divided by the number of feet run as in-

7 
dicated by the distance counter, gives the mean draft during 
1he experiment. The actual draft at any time is indicated 
by the pointer, and also on the metallic card, if it is put into 
gear. It is obvious that this apparatus will have '" very 
wide application, especially in the trial of reaping and mow· 
ing machines, portable engines, artillery, and in fact all 
vehicles drawn by shafts, and also in ascertain ing the com ' 
parative resistances of roads for any given vehicle. 

• ••• • 
DOl{ Dentl.try. 

It is well known that the bites of ra.bid herbivorous ani
mals are rarely dangerous, because their teeth are made flat
faced, for grinding their food without penetrating or tearing 
the tissues. Hence their bite is little more than a severe 

br uise, d iffering from that of a carnivorous an ' 
imal, which pierces immediately through the 
skin. A veterinary surgeon of Paris, M. 
Bourrel, recently captured three ma.d dogs and , 
tightly �ecuring them, proceeded to file down 
the teeth. These animals he let loose with six 
other dogs. The latter were immediately furi. 
ously attacked and frequently bitten, but in no 
case did the pointless teeth inflict more than a 
bruise. Not content with this, M. Bourrel put 
on a thin kid glove and then worried the mad 
dogs with his hand until they bit him several 
times. Although pinching quite hard, the 
glove was not broken in a single instance, 
while the skin beneath was uninj ured. 

As to whether we had better Bubstitute a 
city dog dentist for the prtlsent pound master, 
we leave the question to the humanitarians 
who are endeavoring to abolish carbonic acid 
and the muzzle. 

.. .. .  
NeW' Process of DeterDllnlng the Alcohol 

III Wine •• 
If to a known volume of water larger and 

larger qnantities of alcohol lire added, the 
density and the superficial tension of the mix· 
tures obtained are simultaneously diminished, 
and consequently there is an increase in the 
number of d rops which they form if allowed 
to flow slowly from a given aperture. If this 
aperture has constalit dimensions , the number 
of drops corresponding to each alcoholic mix· 
ture is constant also. The difference between 
the numbers thus found is large enough to 
furnish a basis for a very sensitive alcoholo 
metric method. The instrument proposed is a 
pipette holding 0 3  cubic inch. It is filled with 
the alcoholic liq uid under examination, lind 
the number of drops escaping is counted. 
From this number the proportion of alcohol is 
calculated by the aid of tables which the au· 
thor has drawn up. Slight traces of liquids 
more diffusible than alcohol, such as acetic 
ether, greatly increase the number of drops. 
-M. Ducleaux.-Ohemicnl New8. 

• • •  
Theory of DIs.oelatloB or TherDlolysls. 

The theory of dissociation may be summed 

up in the following propositions :  1. Dissocia' 

tion is the opposite process to chemical combi· 

nation, the gaseous body resuming its molecu. 

lar motion which it lost on combination as 

heat, and converting it into a new form of mo· 

tion. 2. The amount of heat which the disso 

ciated bodies take up is exactly equal to that which they 

lose on combination. 3. The temperature of separation is 

higher than the temperature of combination. 4. Compounds 

whose constituents are not volatile cannot be separated by 

heat. -Fr. Mohr. 
• I •• •  

A NeW' Double Ship. 

Some years ago there were employed on what was then 

termed the Navy Yard Ferry, between New York and Brook

lyn, a set of steam ferry boats having double hulls, pro

pelled by a paddle wheel placed in the middle, between the 

hulls. The two ve_ls were coupled together by strong 

beams, and cDvered by a broad deck. These boats were 

roomy, and gave satisfacLion eXCfJpt that they were slow. 

Recently, in England, they have launched a new ferry 

boat, built on the above general plan ,  intended to ply across 

the English Channel, between Dover and Calais, 22 miles. 

At present they run very small boats, and passengers are 

greatly troubled with sea sickness. The new b\lat has two 

hulls each 17 feet wide and 290 feet long, separated 26 feet, 

and �nited by a deck or superstructure 60 feet wide and 183 

feet long. This makes a broad and comfortable boat for 
passengers, and will be a great improvement over the exi�t

ing vessels. The new ship has been christened the Cast aha. 

She will be propelled by a central wheel , with engines of 

great power. Each hull has a rudder at thA bow and stern, 

making four rudders in all. 

• ••• • 
PalDl Paper, 

Mr. James P. Herron, of Washington, D. C.,  has inven ted 

a process of making paper from varieties of the palm. 

The material ia cut or tom into pieces of suitable size, then 

cooked in a close digester, with thorou�h agitation and un

der steam pressure, in a weak solution of alkali, naphtha, 

benzine, or soap ; then it ie completely ground, while steam 

passes freely through the grinder and intermingles with 

the stock, reducing, bleaching, and finally w&shing it. 
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TO CONVENTION OF THE CIVIL ENGINEERS. 

We continue our abstract of the proceedings of this a8SO

ciation. 
Mr. G. W. R. Bayley, of New Orl"ans, La. ,  followed, with 

an exhaustive communication on the subj"ct of 

THE TEREDO 

or ship worm, well known for its ravages upon timber under 
water. It belongs to the first subclasl of mollu8ca, known 
as acephala. Although having no head, the animal feeds 
itself and reproduces its kind. The body is surrounded by 
folds of the mantle, and it has a shell conllisting of two 
valves. The animal secretes calcareous matter and deposits 
it u pon the extreme edge of the shell, when the secreticn 
haJ:dens and beoXlmes converted into a layer of solid testace
ous substance. E very newly formed layer enlarges the d i ·  
ameter o f  the shell. The ship worm moves by means of an 
extensive fieshy organ ca iled a foot. It is a mascular mass, 
capable of being pusb ed out from between the mantle lobes 
and the valves, and of adherl ng, by the exhaustion of the air 
and water under it, firmly to the 1ront end of the tube, when 
the teredo is E'ngaged In excavating or boring. 

The long bridges across Bay St. Louis, 10,055 feet, and 
Bily Blloxi, 6,186 feet,buIlt (on heavy, yellow pine piles from 
15 to 20 inches and more in dlamete�) in 1869 and 1870, had 
to be reconstructed In the winter and spring of 1871 by driv
ing an entire new set of piles in the place of those destroyed 
by the teredo. The Bay St. Louis bridge piles-the new 
ones-were covered with felt and copper, and the Beloxi 
bridge piles with felt and zinc, from the water line to the 
bottom, the depth of Bay St.  Louis being from 10 to 12 gen·' 
eraUy, and at B iloxi Bay from 10 to 15 feet. In 1872 the 
writer found that many of the piles in the Bay St. Louis 
bridge had been damaged by the teredo below the copperlng. 
To remedy the evil, sand and clay were hauled and dumped 
round the new piles !n sufficient quantities to cover the ex
posed posts, thus cutting off the teredoll' connection with 
the aerated ea1t water, and kil ling them in a few days. T h e  
piles much inj ured were replaced with n e w  ones, previously 
charred, with coal of tar ponred on them, ,washed with clear 
oil and coated with coal tar varnish ;  and all loose or broken 
sh�ets of copper were renaUed under water. It was esti
mated that tbis coppering, already considerably thinned by 
decomposition, was &,ood for perhaps three or four years. 

The teredo, cannot pen�"trate any soft, fibrous, or spongy 
substance, as felting, thiCK paper, or the bark of pine tim· 
ber, and this is the reason why the ppongy, fibrous wood of 
the cabbage tree palm is  never attacked. The action of salt 
water upon copper or zinc sheets ill very destructivfl, and 
tarred felt is even a better protection tban metal tor Bub
merged timber ; with metal only, the sea water can penetrate 
under tbe sheets,especlally when 10:lse or broken ; and when 
sea water ebbs and flows with the tides, 80 can the ship 
worm enter and work. If felt, saturated with the dead oil 
of coal tar and well coatl'd with thickene d  coal tar, can be 
secured to and maintained on tbe outside o f  submerged tim
ber, it may be considered safe from the ravages of the 
teredo. 

The partial report of the committee on the 

MANUFACTURE OF RAILS 

was next submitted. The English system of rails is not ap
plicable to this country, as it requires strength, while the 
American system demands enduran ce and wear. Where 
there is the most wear of rail, strength should be the firBt 
consideration, and tbe rails Bhould contain the greatest  
amount of metal ; but where there is less wear, the rails 
sbould be as light as fxperience showa to be safe. As 'there 
is the moat wear on the head of the rail, there should also be 
at that point the greatest amount of metal . There was no 
theory more erroneous tban that a hl'ad of 2t inches wide 
was more endorable than one tbree incbes wide. With the 
present heavy machinery, the narrow high rails will not last 
as long as the low wide rai le. An infi .. xible or rigid rail is 
more 8ure to brt'ak than one m oderatt'ly flexible. If the 
rails were laid on a better foundation ,  and there were no frost, 
the rails might be made stlff!'r. In an swer to the q uestion 
why rails sbould not be made square, the (!ommittee be
lieved that it would be too flexible, Bl!pecially when of iron, 
and that rails with stem and base were much better. It 
would be even advis!l.ble to place 60 per cent of the metal in 
the head ; bot a double beaded rail wears out faster tban a 
single. The average wear of an iron rail is equal to a pres
sure of 4,000,000 tuns of dead weight, or 10,000,000 tuns of 
grolls weight. The stone ballaat of the AmeriCAn road s  hall 
been too large ; aud on a good road a raU would l ast fully 25 
per cent longer tban on a bad one. In cold weather, tbe 
metal ill more brittle than in summer ; conllf!quently the 
breakage of ralls in winter is greater in proportion. No 
de6nite figures had been received as to tbe comparative 
values of iron and steel raila, but the committee were of 
opinion that a steel rail was 20 per cent better than a good 
iron rail, 40 per ('ent bett"r than a fair bon rail, and 100 per 
cent superior to tbe ordinary raIl used on many railroads. 

FIRE IN THE COAL FIELDS. 

Mr. Martiu CoryeIl ,of Wilkesbarre, recited the particulars 
of the con flagration now existing in the coal at the Kiddllr 
slope. At first water was pumped out of tbe mines by loco
motives ; but subsequently, this proving unsucce8sful, a new 
plan was adopted. Steam boilers were erected at varioue 
point!!, and the work of forcing steam into the mines was 
begun. This appears to be working with great SUcceSI. At 
one time during the bight of the fire,the thermometl'r at tbe 
mouth of the air Ibaft registered 2 1 2  degrees. When 50 
pounds o f steam prpssure were forced into the mine,tbe tber
mumeter fell to 120° ; and when 70 POUllda preuure was in-

J titutifit �mtdtau. 
troduced , the thermometer fell to 100'. The men are no w at 
work boring a nine i nch hole with a diamond d rill, so aa t.o 
be e nabled to put in, at a d ifferent point,  anotber stream of 
steam to aid t he others. The wOl k is Bpparent going on s oc
cess fully. The steam has evidently created a great amount 
of carbonic acid gas ; but as yet there have been no means 
of ascertaining the quantity thus created ,  or whether it was 
aiding the steam io doi og the work of extingois hing the fi re. 
The mines are at least 600 feet below the surface, and thllre
fore very d ifficult to reach. 

An interestin g history of the 

DOCK SYSTEM OF NEW YORK CITY 

was given by Mr. Job n D. Van Buren . The speaker, after 
• ketchin g  the past dock facilities of tbe port and p:linting 
out the advantages as  a harbor, referred to the operations at  
present in progress. 

The river wan , recommended by Gent'ral McClellan �nd 
adopted by the present department, is composed of beton 
blocks we ighing trom 25 to 50 tuns each , extending from the 
foundation to within two feet of low water m ark, and,above 
thie level , concrete laid in mass, faced with ashlar granite 
masonry. The idea of using beton blockl tor this arch i8 due, 
he sBid. entirely to General McClellan, and the lale opera· 
tlons of the department show that the plan is an exceedingly 
expeditious and cheap one. On the Cbristopher street sec· 
tion, no� bting built by th� d epartment, 14 blocks, weigh
ing about 450 tunst. were laid in one day, and :'.09 blocks, 
wtoighing' 3, 560 tuns, were loaded, transported, and laid in 
18 days of from 10 to 12 hours each. The crew consists of 
10 men, including; captain and engineer. The total cost o f  
loading, transporting, and laying, i n  14 feet of water, will 
not exceed $ 1 . 50 per cubic yard. The cost of the blocks, ex 
clusive of tbe rent of yards, is about $12.50 with cement at 
$5 per barrel, tbis material alone costing about $8. 50 per 
cubic yard. It does not cost the city, considering all ex
penses, over $16 per cubic yard laid . Tbis wall is being 
built consid erably within the estimate, made by General Mc
Clellan , of $2,500,000 per mlle,including the cost of filling. 

The departments are now building four large wharves of 
wood on the Christopher street section , of an improved quali
ty, and have nearly completed three of them. Another is 
built Bt Canal street, North river. In these structures they 
bave not found it possible to allow the engineers to intro 
duce any arti ficial preservatives, except external coatings o f  
fish 011 and paint : but in t h e  general character a n d  IItren&,th 
of the woodwork and fastenings, every care has been taken 
to make them complete and of tbe very best quality . The 
pile hpad s are the only novel features of these piers ; thpy 
are constructed of buUt-up columns 20x20 in section and 75 
feet length. placed in rows 121- feet apart, and about 91- feet 
apart in rows. The rows are sheatbed for low water up to 
the girders on both sides with 5 inch planking, the ends o f  
which are protected with boiler plates. T h e  heads of the 
columns ate securely passed into the caps and girders. The 
pUes used in tbe pier, lIome of which are 94 feet long, are 
driven in rows 8 fBlt apart, and 5 feet apart in the row. The 
square timber is 12x12 in section. 

The plan of conBtruction, then, whlch seema to comtDflnd 
itself as the proper one. for the improvement of the water 
front of New York is-: To construct a quay wall along the 
main street of granite masonry, increasing the width of the 
street con siderably, and from the wall to throw out pieri of 
the very best quality of wood, preperved against decay by 
all possible meantl, and a� once tstablish a broad main street 
Bnd have good piers buUt and taken care of accordlrg to a 
settled plan ; and it will shortly follow that all known means 
of facilitating the bandling and tranpportation of freight 
wlll be introduced by the interested persons then under cer
tain general restrictions. 

TheBe I-ublic worke should go slowly on, say at the rate of 
half a mile per annum. If in 10 year. the wan could be 
completed on the EMt river and to West 1 1th street on tbe 
North river, ita progress would be all that could be desired. 
The city would then poasess the fintlst dock facilities in the 
world. 

THE EDUCATION OF CIVIL ElfGmEElt8 
was the topic of a paper by Mr. Thomas C. Cl&rke,of Clarke, 
Reevea & Co. , tbe well known iron bridge constructors. Mr. 
Clarke contrasted the English and Continental systems of 
professional education, and pointed out tbat the former was 
mainly practical, while the latter required the student to be 
thoroughly versed in theory before entering upon actual 
work. He beHeved in combining the advantagea of both 
systems, and ad vacated a tborough training in the natural 
sciences. Too much time, the speaker said , was now wasted 
in studying the higher mathematictl, wbich rarely are 
brougbt into practical use. The student should be limited 
to ordinary analysis, and the time thus gained devoted to 
the study of Nature. After graduating from college, prac
tice in the field should be immediately begun,and then ,after 
an insigbt had been obtained into the actu'll labor of tbe 
profession, the young engineer might proStably attend a 
technological llchool for the purpose of devoting bimself to 
some specialty. In conclusion, reference was made to the 
late John Edgar Thom pson , and his life was held up as an 
example of the value of concentration of energies upon busi
ness and of tborough training, by which the possessor wa!!' 
enabled to conduct the great operations under his control. 

EXCURSIONS, ETC. , OF THE CONVENTION. 
The reading of papers being concloded, on t.he following 

d ay the delegates made visits to the Stevens In stitute at 
Hoboken, where they inspected the Stevens Battery, and 
subsequently to tbe Ealt riTer bridge, Hell Gate exca 
vationl, and Fourth avenue improvements. An fxcursion 
WIIIII alao made to Alhley,Pa.. ,the aaceat of Wllklbarre )(oun. 

tain accomplished, and the mines of the Wilkesbarre Coal 
and Iron C >m pl\ny e1tamine.t. Tlle j auropy tllrm l n a ted with 
a visit to Mauch Chunk,a ride OVfr the S w itch Back railway, 
and an inspectton of  tbe works of the Bdthlehem Tron Com
pany and the Lebigh Zinc Company at Bethlebem,  Pa. 

------........... . 
New Remedy for By.entery. 

In a recent iS8ue of the Archive8 de Medicine Nf/,vale I s  pub
lisbed an otfioial note, addressed by Dr. Ro bert, who is the 
medill&l ch.ef of the naval division of CbiD a and J � p !ln ,  to tae 
Inspector Gen enl of the Heal th Service i n  the FreD('h navy, 
calling attention to a drug used by Chi nese pbysi ci ans in tbe 
treat went of dysentery. It consi�ts of the root bark of the 
ailanth.uR, very co mmon in China, also cultivated in France 
and in this country . 

The bark of the root is the only PloTt employed . .A n infu
sion of the bark, ho wever, exhales a sllghl]y nauseous odor, 
aL d possesses an excessive bitterness, resembling tbat of sul
phate of quinia . The Chlnepe pbysicians employ the J OIl t  in the 
fresh state only ; but Dr, Robert, baviDg been com p�.Iled to 
use so w e  that l.ad becomb d ry, :found no sensible difference 
in its action in the t wo states. 

For administration, 1t ounc�s weigbt of the root is cut into 
Tery s mall pieces and tr it urated with 2 ouncl's ot ho t water 
for a fo=w minutes in a mortar, in order to sof l en the bark, 
and then strained. A teaspoonful of this strong in fu sion is 
administered as a dose morning and evening, alone or in a 
cup of tea. Taken in tbis form , it provokes vomi t iDg. 
The medicine is administered in this manner during three 
days, the patient being kPpt upon full diet. After that time 
the ailanthus is omittE d and the diet is al ter�d to brotbs un 
til health is restored. If after eight days' t reatmpn t  the pa
tient is not cured, tbe Cbinese pbysicians recommence the use 
of the ailanthus ; but Dr. Robert states that he bas not met 
with a single case in which tbill resumption has bet n neces
sary, although he bad under his notice some where the dis
ease had lasted several months, as well as others of more re
cent origin. 

The principal symptoms wbich follow the administration of 
the ailantb us are said to be nausea, and sometimes " om iting, 
follow. d by a temporary lo wering of tbe pulse. The d iAap ppar
ance of b lood from the evacuations commences on tb e 6rst 
day and is completed on the secon d ; the colic  ceases a l i t tle 
later. Tbe effect of tbe drug upon the color of the evacua
tions is variable. Dr. Robert sum s  up by expressi D g his op
inion that the administration of tbe ailanthus gave B u perior 
results to tbose of i pecacuanha, astringents , alone or com
bIned with opiates, or calo m el .  

. .  _ . -
French Improveme nt. In Man U facturi n g  Steel .  
T hose who have followed for the Jast doz en years the p ro

gre�sive steps in the m anufacture of s �eel know He d itfi c J.lties 
wbich surrounded the first efforts in tbe Be�8f m e r  pro c' ss. 
These were not thoroughly Burmonn t ·  d ,  nor the process 
rendered thoroughly practical , un til the idea was st . uck of 
pusbing the refining process to complete decarbu ratioD , and 
then adding to the ba,th a c9nain prop ortion of iron r: ch in 
I'J. angane!tl, called spiegelesen. The obj ect of tbis s€llm_ d to 
be to add ag Ain to the metal the necessary quanti ty of cal bon 
to make it steel, and also to give it, at tke f a we tim e, certain 
mysterious virtues. which were known as 8. s teely p ropensity. 
It was soon recogniz o d  tbat the importll.nre of t'ois add ition 
was m ore considerable than at first su ppos€ d .  Tve best 
gray irons were not euitable to replace t.be s piegel eis n. 
It follows, then, that the m anganese must affect the iron i n  a 
useful manner. A more minute In vestigation of tbe process 
shows that, under complete reduction of  the carbon, the 
iron becomes oxidized and brittle. and the aotion of the :nan 
ganese i s  t o  destroy this excessive oxidation , a n d  tores tore 
to the metal its original good qualities. 

In tb e Martin · S ie mens process, also, the ad dition of a man . 
ganesic iron was recognized from the firet as prac ' ical and ne
cessary. This method answered all rf q uiI ements for rolled 
ralls and sucb good s ; but a demand arose tor a m�tal milder and 
softer, for plates and parts of macbines. Here this ad dition of 
spiegeleisen involved a seriou s  d ilemma. For with tbe ne
cespary q uantity of manganese must be introduce d 8 0  lar�e 
a quantity of cal ban that the bardness was pTo d uCt d ,  wh ich 
was precisely the thing wished t )  be avoided. There was thf'n 
no other resource tban to push the reduction of tbe carbon 
furtbf'r atm, 80 as to be perfectly sure of total rflmoval of the 
carbon, and then, by the addition of a quantity of fplf'!e1eiseu 
all rich as possible, to get a minimum of carbon in tbe result
ing steel. This ia, at best, but an uncertain and danger
ous method, though much in use at pref:leot, and is very 
liable to give a result too hard, or still very oxidized and bri t 
tle. 

The company of Terre Noire Bets itself to produce alloys of 
iron and manganede, and claims to be able to m ake al10ys of 
iron with m anganese b aving forty to Beventy per cent of the 
latter, and tbat, so to spellk, i n  illimitable quantit y. Tb is gives 
a melal very mild, bu t with all the tenacit y of lit eel. A.uotber 
great field for tbe uee of ferro-manganese has be. n u n �xpec
edly discovered, both by tbe cDm psny at T�rre Noire snd,  in
dependently, elsewhere. A series of f xpprimpnts had been 
made, upon ores of inferior quality and with large admixture 
of phosphorus. In seeking to purity or UBe the se orE B in some 
way, it was found, moat unexpectedly, tbat t.be ph op p borus 
was n o  detriment to the lam inability and tenaci ty of the me
tal, provided tbat the carbon, combined wi'h tbe m&Il ganese, 
was very small indeed. Here is a great field for the nse of 
ferro · man ganese-to produce mild steel from many spcond 
rate brands of iron. This rpnders tbe working u p of all tbe old 
material of wrought iron rails into ste el, which open s a 
most valuable market for the old permanent way of many 
railwaYII. 

Tile above de1aila gift sufficient grounds for lupposing tliat 
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ferro manganese w1l1 become quite in large demand. and 
hence p;ive am pIe fmploy to any company undfrtaking tbe 
special manufacture and application of it. The following is 
what this French company proposes to undertake : 

1. The sale and manufa.cture of alloys of iron and mangan. 
ese. 2. The application of those alloys to the production of 
metal with all the properties of mild steel 3. The applica
tion of these alloys to tbe productlon of steel more or less 
phosphoric, eitber by the Bessemer or the Martin-Siemens pro· 
cess. 4. The fixing and makiDg of aU plant suhable for 

these production s and applications.  
------------__ .... ... 4.�----______ __ 

SCmNTIPIC AlID PRACTICAL INPO�ATION. 

THE NEWLY DISCOVERED CRATER OF MAUl. 

Mr. T. M. Alexander, in a letter to tbe Hawaiian Gautte, 
give s an interesting account of his discovery of very re
markable volcanic phenomena on West Maui, one of the 
Sandwich I.lands. He found a crater in wbich were nearly 
a scors of volcanic pits, not cones, flom fifteen to fifty feet 
broad . and ten to t wen ty feet deep, with sbrubbery wi hin 
con cealiDg tbe channa be l ow. From six of the pits columns 
of steam or emoke were rieing. which were destitute of suI· 
phurous fumes and had very little warmth. It is believed 
that these pits  are connf cted with eubterranean chambers 
heated by volcaD ic action , aud that the air arising from the 
warm depths on a cold morning becom es changed fa fumes 
of steam . No sim ilar instance is found on any of the islands 
except Hawaii. 

PROGRESS OF THE EAST RIVER BRIDGE. 

Work upon tb e great suspension bridge between Brooklyn 
and New York, which has been tempolarily suspended, is 
now resumed. The Brooklyn tower h as reached an eleva
tion of 222 feet above hIgh water mark, leaving 40 feet of 
masonry yet to be laid. The workmen are engag'!d upon 
the arches, several courses of wbich are in position. The 
ke.ystones will weigh ten tuns pach,and constitute tbe heaviest 
blocks in the IItructure, the ordiDary stones weighing some 
tbre e tuns. It is expected that before winter the "saddles " 
or castings over which the cables ' will pass will be in posi
tion. 

The New York tOWE'r is now 123 feet high, and will 
probably reach 200 feet during the present S8&son. The 
anchorage on the Jh-ooklyn side is 6 feet high, and contains 
8,334 cubic ffl�t of ma sonry. Its total elevation will be 66 
feet. On the New York anchorage, or on the approaches. 
work has not yet been begun. 

THE GERM THEORY OF DISEASE. 

That hay fever, a diseaee quite prevalent during the pres' 
ent month, is traceable to vegetable organisms, i. a curious 
discovery. tending l oward the confll'lDation of the tbeory tbat 
disease is Originated and propagated by ind_pendent organic 
germs,  reCEntly made by Professor Binz, of Bonn. The in · 
vestigator has been himself subjt'ct to the malady, and 
has pursued his repearches ovrr a number of years. 

On examining tbe nasal secretions with a powerful im · 
mersion lens. he found tb e organisms to be absent except 
when the dIsease attacked him during rpring. Then the 
parlll'itiCllI bodies were clearly seen in motion, vibrating on 
the slide and increasing in size after several days. By UllinI!' 
a neutral solution of sulphate of quinine, applied by tbs 
nBsal douche, Professor Binz found tbat the animal cu 'm 
were complet�ly destroyed ,  and th"t subsequent examina
tion failed to sho w tb03ir existence in the secretionll. 

A SIlIPLE ANALYSIS OF ARABLE EARTH. 

M. Scblilsing gi ves the following "imple process for sepa
rating the clay in poils from other constituents, and conse
qUf'ntly for determiDing the quan l ity of the fOl mer present. 

The eanh is tbrown in water and the calcareous matter is 
eliminated by meaD S of bydrochloric or otber IlUitable acid. 
The CRrbonate of lime and humic acid, found in nearly all 
vegetable eartb , hinders the clay from remaining in lIuspen· 
siou in the water, and it is hence precipitated. By treating 
the liquor with ammonia, the humic acid is removed. The 
residue is composed of sandy mattt r and clay ; but the form· 
er falls to the bottom, leaving the clay in suspension in the 
liquid, from which it may be separated by decantation. This 
method, tbough almost mechanical, it is said, will prove of 
much value to agriculturists. M. Schlilsing has found that 
earths, considered argillaceous, in some cases contained little 
over 2 or 3 per cent of clay, while others, supposed to be 
composed almost entirely of that substance, contained but 30 
per cent. 

CORROSION OF TIN. 

Tin is generally re�arded as the least liable to change of 
aU our common metals ; but a caSE', recently reported to the 
American Academy of Arts and Sciences by Mr. S. R. 
Sharples, S �ate Ass9yer of Maesachusetts , cites a circum

stance whl ch appt'ars to be wholly contradictory to such a 
theory. A tauk, belongiDg to an hotel in Collinsville. Conn. , 
was lined with block tin containing If'sS than 2 per cent of 
i mpurities. Some time after the constraction of the recep
tacle, white de posits were noticed upon the lin.ing, and the 
owners, fearing that the water might be rendered deleteri· 
ous, sent I!pecimens of the pow der and of the water to Mr. 
Sharples for analysis. The white powder proved to be ox · 
ide of tin wilb a mere trace of iron, and the water, which 
was led to the tRnk th rough 100 feet of lead pipe, was en· 
tirely frE e from the latter m e';3J. 

DuriDg the month of Mirch last, an interval of nearly two 
years having elapsed since the above examination and the 

tank lining being 80me five years old, the proprietors called 
Mr. Sharples' attention to the fact that the lining had be
come perfectl1 riddled by oorrellion, and thiIJ a1&hoafrh there 

had been a free and constant circulation of fresh water, an 
analysis of wbich showed even bettpr results than bafore. 
Tbere were 4'20 parts of inorganic m atter and 0'80 parts of 
organic matter in 100,000, and no nitrates were present. 

Tbis extensive corl'Osion can hardly be accounted for, as 
the welgbt of present authority points strongly to the unal 
terability of tin under similar circumstances. 

- _ .  
Sir Charle. Fox. 

Sir Charles Fox, the distinguished civil eDgineer, died reo 
cently in E Da-Iand, aged 6i years . He was an assietant to 
the celpbrated Robert Stepbenson, by whom he was 8p 
pointE d aseietant engineer ot the London and Birmingham 
railway when that work was bpguD .  Mr. Fox's greatest en 
gineering work was the construction of the b llilding lor th .. 
Great Exhibition in Hyde Park . London, in 1851.  He reo 
ceived the hODor of knighthood in recognition of the geniue 
and skill exhibited in this magnlflcent structure. He also 
re·constructed the lame building for the Crystal Palace at 
Sydenbam , and executed many extenBive railway and other 
engineering works. He was the senior partner in the firm 
of Sir Charlel Fox & Sons,  ('ivll E'ngineere. 

• • • • • 
He.pUal HYlr1ene. 

Dr. Alphonse Guerin, an eminent surgeon of the Hotel 
Dieu in Paris, has recently preeented to the French Academy 
of Sciencel!J a remarkable memoir on the influence of atmos
pb

(
eric germs on surgical maladies, in which he strongly ad

vocates tow dressings for wounds. He states that, when this 
material is packed upon the injured put,the pUB is complete 
ly preserved from putrid fermentation. He uses the tow in 
brief as a fllter for the air, which circulates INely through 
it, and in fact prod uces an arrangement precisely analogous 
to the cotton wool respirator mentioned by Professor Tyndall 
in his paper on haze and dust. 

• ••• • 
DECISION. OJ' TO OOURTS. 

11011_ Stale. (llrcuU (lour&-SouUaern DI.lrlci 01 
New York. 

PATIINT BAIB lI'JlT.-J08BPH DALTON tI • •  ABBAlIA.X G. JBNNINGB. 
[In pqulty .-Before BI .. tchford . Judge .-Declded lIIay 21. t8'l'.] 

Blatchford. Judge : 
Tbll suIt Is brougbt on lettprs 
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OW BOOXS AND PUBLICATIONS. 

THE TUNNELS AND WATER SYSTEM OF CHICAGo--Under 
the Lake and Under the River. Illustrated. Chicago : 
J. M. W ing & Co. 

Thl. bandsome volume JrIves .. complete and Intereltlng .. ccount of tbe 
exten.lve system of tunnels lu Chicago , by wblch w .. ter IUPPIy .. nd suba· 
queoul communication la obtained In tb .. t enterpriSing city. It II wriLten 
throughout In a loqu.clous, bumoroul style. and contains several eagr .. v· 
tngs tbat are even more comiC tb .. n the literature. 
KINDERGARTEN TOYs, AND How TO USE THEM. A Practi· 

cal Explanation of the First Six Gifts of Frilbel's Kinder. 
garten . By Heinrich Hoffmann. New York : E. Steiger, 
22 & 24 Frankfort street . 

This book e04taln. full explanatlona of the 1dndwgtM'ten apparatul. 
whlcb . on account of tts .lmpllclty, gradu .. 1 progresllveness, and accur.ty, 
Is tbe most elrectual metbod of Imp .. rtlng Instruction to very young cbll· 
dren. and b.s tbe especl .. 1 merit of being tborougbly amusing to tbe little 
pupil, The chlld's e,e Is taught to dlstlngulsb form, color .. nd number. by 
playing wltb sucb toys .. s .. re ulually given to the mereat Infant. 
THE A MERICAN YACHT LIST FOR 1874, containing a Com

plete Register of the Yacht Clubs of the United States 
and Canada. Ccmpiled by N iels Olsen, Steward of the 
New York Yacht Club. Price $1. N ew York : L. H. 
Biglow & Co., 13 William street. 

In .. ddltlon to tbe Information ppecilled In the above title, thll wel1 
arranged volume cont .. lns mustratlonl of all the ensigns and siIDaI. of the 
various yacbt clu'ls. 
THE PRINCIPLES OF SCIENCE--A Treatise on Logic and 

Scientific M ethod. By W. Stanley Jevons, M. A. ,  F.R . S • • 
etc. Special American Edition. New York : Macmillan 
& Co. 

In his . . Sclentillc Ule of the Imagination," Profeslor Tyndall bas. In 
popular langu_ge, conveyed a clear Idea of tbe mental proceosel by wblch 
the InvPBtlgator II enabled to proceed from the known to the uLkn01in 
He bllelly toucbes upon tbe ceurle of reasoning wblch detects analoglel 
le .. dlng to a gre .. t dllJovery, or uplettlDg, In tbe end. pre-enstlng and ac
oepted tbeorleB ; but be nece,aarlly doel not conduct ua Into the detalll, 
or trace, Itep by step, tbe general logical and 'Yltematlc operation of tbe 
mind by wblch certain and ablolute reoults are .. lone re.ched. Tbll laek
Ing nped In our IClentllle knowledge. Profellor Jevons bal lupplled I� tbe 
work Mfore UI ..... volums wbleh Ibould command tbe c.ref't11 Itudy of 
... ..... _ obfeCt II ell.' carlllPl uplra'''' ef .. ...... .... u..o. 

9 
Original reaearch and dlaeovery. Tb e autbor dPlcrlbes bls "ook as .. a 
.Imple and general delcrlptlou of tbe dpvlces by wb!cb exact measurement 
II elrected, .rrorl el'mlnated. a probable mean result atta'n.d. anrl I be 
probable error of tbat mean alcerl .. lned." He t IIus trat.s tbe condltlonl 
and pre�autlons requisite for accurate observ .. tlon .  for successful experl · 
ment, and for tbe oure det.ctlon of tbe quantitative law. of ", .. tur�. In .. 
word, he tel1s us bow to qu.stlon Nature In order to obt .. ln tbO! c responses 
wblch o f  all tblDgS are .. lone Infalll ble . 
A UNIVERSAL TABLE FOR EXCA.VATIONS AND EMBANK

MENTS. applicable to any Base or Slope W hatever ; and 
the Calculations of A ll Sol . ds to which the Priswoidal 
Formula is Applica.ble. By W illiam Zimmerman . C. E. 

Thls iB a very elabor .... ely calcu lated table of tbe measurement of eartb· 
work . ..  ppllc .. ble to every possib le conllguratlon of cross sect'on of cut· 
tlngs and embankment.. It Is wel1 lIIunr .. ted wIth dhgrams, sbowlng Its 
universal use for Ihe work forwhlcb It l o lnteoded.and for wblch engineers 
and contractors will lind It especially valuaole . 

Tbe slxtb volume of tbe new edI tIon of tbe � lIERIOAN CYCLOP..EDTA. 
Dubllahed by Messrs . D .Appleton & Co • of tbls ci ty. baa recently apoeared. 
We know of no work In which there Is .. more copious supoly o f  loforma· 
tlon . brougbt down to  the latest d .. tel. or In which the possessor can be 
mnre truly said to bave pl .. ced at biB d isposal .. dlg�st of everytblng Ihat 
naB been written upon .. Imost e very coucelvable pubj ct. The volume 
before UI I. particularly rich In Ita scleuUllc d�partment. Tbere are four 
.. stronomlcal papers by Professor Proctor, .. nd a number of .xhaustl ve 
chemical .. rtlcles by Prof . . sor Joy ; wblle Ibe treat l.�. on physical .. nd 
medIcal topic. are from the pens of Drs. "ogeboom, Clarke. Fl int , Dalton 
.. nd ((des, .. nd Professors AbbeS. Huot, Kneeland and otbers . Couut Pour· 
tal�8, of the Coast Survey. contributes .. valuable acco�nt of deep sea 
dreda1ng. ln which Is contaln�d a N8Ume of tbe most recent Inv�stlg .. tlons 
of the ocean bed .. ud It. odd Inhabitants. Volume VJ . •  llke I rs predpces . 
sors. 11 copiously lIlu.tr .. ted with excellent en"ravlngs. a feature or mucb 
value . and tenlllnc to give addltlon .. 1 Interest to tbe subjects treated of In 
tbe text . 

Tbe July number of that admirable chlldreu', magazine. ST. NICHOLAS. II 
.uperlatlvely good. The literature for tbe youth of tbls coun'ry Is. as a 
goneral rule. so much of the morbidly mawkish order-we know of no bet· 
ter term to expre.s lts nature-tr�ats so m ocb of tbose Inten sely weJl be· 
h .. ved cblldren who .. re .. Iways dolog sucb eusperathgly cbarltable aud 
aggravatingly good actlonl-tbat we feel 8 genuine satisfactIon In turn ing 
ov .. r tbe pages of " work th .. t tells the youngsters .torles wblcb we know 
tbey will read and rere .. d until tbe very paper becomes worn and lImp wllb 
Innumerable linger markl. While none believe In making piety .. nd upr ight 
living more .. ttractlve to tbe cblldren tban ouraelves. we bave DO p .. tle� ce 
wltb the tra.h which aim. to convert .. bealtby. rosy.cbeeked. ear tbly Iml' 
Into an Incipient tbeologlan or .. pocket mOdel of •• nctlty wbose joys are 
not of tbls world. aLd whOle exlsteuce Is mainly spent In " getting licked" 
and thereupoR tearfnUy forgiving his aggrusor. Tbe Issue of  ST. NICHO· 
LAS before us b .. s an exceUent story. by Bret H .. rte. about .. juv, nlle bear. 
wblch will provoke m"oJ .. bea"y laugb. and 1.0 wblcb Beard. tbe art ist . 
contributes .. sketch of tbe bero, dr .. wn .s only be can dr .. w be .. r s .  Tben 
there Is a table of contents and .. lot of pictures, whIch we canoot preteo d 
to describe. but wblcb are sure to dellgbt I be young 04es . ..  nd Ihe O ld ones 
for tbat matter, too. Besides. as If .. 11 tbls were not enough. ST. NICHOLAS 

proudly announces tbat. not content wltb swallowing " Our Young Folks" 
some time olnce. he has exercised bls canDlbalfsllc prepeosltleR on I be 
.. Chlldren's Hour." and. In the future. will bave a tbree· fold r1alm upon 
tbe notice of bls juvpntle readers. Ie we WHe a youngstpr. we tb lnk we 
Should taase bard for t be nece .... ry thl'pe dollar. for .. y e ar's SUbSC Ilptlon. 

and lose not a moment In forwardlnc the money to Messrs. Serlnner & Co . •  
at 611( Broadw .. y. New York. 

ScRIBlOIR'S MONTHLY . for July. open. with a continuation of Edgar 
King'. Papers on the Great Soutb. In whlcb the blstory, resourc.s. and 
enterprise of Missouri are described wltb considerable detan .  Pro'essor 
H .. rtt contributes a valuable .. rtlcle on . . Tbe Sbakspeare Deatb lIla.k." 
wblcb Is copiously tIIuatrated. and wblch gives many 10 teres' l oll  facts 
reg .. rdlng tbe enstlng and much disputed IIkenps. of the great poet . 
More Instalments of tbe serial stories. In rludlog Julu Verne 's f .. ncllul 
acconnt of the Mysterious Islaod, " few cbolce poems, and olber In '  erest· 
Inc matter. besides tbe usual Edltorl .. 1 MIscellany. complete a varied and 
excellent table of contents. SubscrlpU"n e4 a year. Publlsbed by Scrlbn .. 
& Co., 611( Broadway. New York. 

8ClIIBlOIB'S MAGAZINB for July contains .. u excellent v .. rlely 01 con· 
tente. amonc tb�m 1IIusl.r .. tlons of the Heart of tbe Republic, wblch refer 
especl .. lly·to tile City of St. Louis, and Include a view of lbe nell' blldge at 
tbat pla�e. 

OODBY'S MAGAZINB for July II al .ttr.ctlve as ever. Tbls number Is tbe 
lIr1t of the forty.\lftb year of tbe work. 

layeaUon. Palen&e. ID EllIrland • .,. American •• 
[Complied from tbe CommlsBiouers of I'ltent.· Journal.) 

From May 22 to May 28. 1874. In�I"8Ive • 
CABJItIJIBrrtlI'G AlB. BTC.-J. M. Cayce. Franklin. Teno. 
CAB COtrPLING.-W. Todd, Portland, Me. 
IBOII' Al\'D STBBL MANllPACTUBB.-E. Peckham. Antwerp. N .  Y. 
MOWZB AlI'D RBAPBB.-W. A. Wood. Alb  .. ny. N. Y. 
RBD17CING IlION OBBS, BTC.-'li. W .  Wh.·ler, New York c'ty .  
SPIlfNING AND WINIIINO FIBBlIS, BTC -G. Dr .. p e r  e t  a l  • • Hopedale . M .... 
8TBBL SIIOVBLS, BTC.-T.  J. S ·  .. ke . Plttsburgb . Pa. 
8TlU.W rABBIc •• BTC.-N. A. Baldwin. Milford. Conn . 
ToY .-W. W. Roae. New York city. 
YBAST PoWDl!B, BTC.-E. P. Eastwlck. New York elty. 
WOOL CAlID EVBNBB. -F. F. Burlock, Blrmlnll'bam . Conn . 

Imtrroyed B.UdI •• Bleek. 
Thomas B. Rbodes. Leetonia. O.-Tbts lnventlon relate I to an Improved 

buJldlngblock formed of concrete or otber materl .. l, whlob In Ita plastic 
condition may be molded Into tbe required form. and will become sulll· 
clently hard and durable for making permanent lIreproof walls or struc · 
tures. Hollow spaces extend througb tbe blocks from bottom to toP. to 
make hollow wan,. The pans by wblcb tbe two sides of tbe block. are 
connected .. re .. rranlf"d sulllclently dl.tant from the ends to form grooves 
tbereln, lu whlcb tongu�s on otber blockl wtll llt 10 le. ck the blockl llrmly 
togetber. A groove m .. y be formed In one end of a block and a tongue In 
tbe otber. The.e grooves .. nd tongues m .. y be In dovetail form. Long 
binders of wood or �ron. extendIng from end to end of .. woll at tbc toP . or 
from bottom to toP . ..  re uaed. Tbe openings In tbe top blocks may be ar ·  
ranced 10 that bot .. I r  admitted to them m .. y Circu late throuo;bout t b  e 
spacel In all outside walls . ..  nd In p .. rtltlons, If preferred . for beating tbe 
rooml. III laying up .. wall, It Is propos'ld to enclose e .. cb I .. yer tempora · 
rlly In .. c .. Blng of wood, .. nd pour 14 hot cement to 1I0w Into tbe Inter· 
1.lces and 1111 them up .. nd unite tbe blocks. 

ImproTed Electrical Condenller. 
Cbarles A. Browne .. nd I ..... e S. BrOWne , Nortb Adams. Mass .-Tbls 

Invention relatel te tbe construction of Leydpn jaM or condensers . com· 
pOled of Indta rubber plates wltb embedded tin foil sb.et8 ; and It ('00018tl 
In so conltructlng tbe eoodenser In lectlons I h  .. t, ln cue .. rubber plate Is  
ruptured by .. spaTk, tbe damage can be repaired by sImply readlus l lng tb e 
sectlonl. or. at most. by tbe loss of .. section only Inste .. d of tbe wbole jar . 
as when all tbe plates .. re vulcanized togetber . 

ImproTed Trunk. 
William J. Large. South Brooklyn, w. Y.-To tbe till of tbe trunk are at· 

tacbed b .... whlcb slide up .. nd down In ways In tbe trunk body. BJ suit· 
.. ble mecbaulsm. by railing tbe lid to open Ihe trunk ,  tbe till wl11 81 '0 be 
ralsed. ldvlng cORvenlent accels to tbe tnterlor . Wben Lbe \ld Is raised . ..  
sloUed bar dropl over a screw to lupport tbe said Ud and tbe till . Arr .. nge 
mentl are coaneoted wltb the t\l1 to adapt the sara. for UI. aa a WriLlag 

6aa11:. 
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Improved Street Car Awulull'. 
Joseph T.  Craw, Jersey Clty, N. J . -Thls lnvention haB for Its object to 

provide an Improved awning for the end vlatform. of Btreet cars, which 
may be extended to a greater or Ie •• extent a. condltlonB reqnlre. The 
Invention consists In an &pron or curtain attached to a roller and to an 
a djustable or extensi ble frame, wblch are so connected by rack, bar, and 
pinion that the curtain Is nnwonnd from the roller when the frame Is ex· 
tended, and rewound thereon when the frame Is retractell or drawn back 
to adapt the awning for varying conditions of the weatber. 

Improved Foldlnll' Chair. 
Ep"ralm Tucker, Worcester, Mass .-Tbls Invention consists In combln· 

i ng angular plate. a"d pivoted connecting Btraps with the posts, seat, and 
back of a folding chair. 

Improved Ba8e Bnrnlnll' Stove. 
Howard Greentree, Baltimore, Md.-This Invention consists In a IIrebox 

hearth made of two Imperforate parts, the lower made In slldlnlr lectlons, 
and In a correspondingly perforated lIange and ring to admit air to the 
fuel for suppo,UJOg combustion between the lIrebox and the shell of lire 
chamber. 

ImproTed Eli'II' Carrier. 

William O. Strong, Ypsilanti, Mlch , -Thl. Invention relates to forming 
the carrier of a slltted paper strip In such a manner that It Is rendered more 
durable than otber carriers of Its clas., the ends of tile several lnterloc l<.ed 
parts or sections of the strip being Joined togetber on the sides of the body 
of the carrier to prevent wear and protect the eggs from being broken by 
concussion. 

Improved Uprlllht Drilllnll' Machine. 

Fre deriCk E .  Reed, Worcester, Mass .-Thls Invention Is an Improvement 
In the class of upright drilling macblnel ln whleh a weight Is employed to 
balance the spindle and Its attached drill. The Invention relates to preven· 
tlon o f  backlash by.means, chlelly, of a chain, a roll or cylinder, and aojust· 
Ing screws ; als<> to the arrangement for enabling the drill spindle to be 
qulckl7 removed from or reinserted In the hole made by It, part of the 
same devices being employed for the purpose as are uoed f or ordillary slow 
feeding of tbe drill. 

Improved Hay and Cotton Pre88. 

Mlcheal Mlckeloon, Ashland, Oregon, aSSignor to Orson A. Davl. , same 
place. Tbls lnventlon , elates to the combination of locking and releasing 
devices with the toothed bars and stirrups or pawls by which the follower 
Is operated.  To one of the side arm. of the stirrups Is pivoted a short 
lever, the Inner end o f  which strikes against the other stirrup, raising said 
stirrup away from the teeth of the bar . As the stirrup Is raised I t  Itrlkes 
against tbe stop attached to the follow beam, and Is stopped, which canses 
the said lever to raise the.J)ther stlrrup , ln which position the lever, stir· 
rup, and stop lock themselves so that the follower may be railed freely. 
Aa the follower rises, a pin attached to the Inner end of the lever strikes 
against a stop attached to the framework of the preas, which dlaengagel 
the lever and allows the stirrups to drop, ready to take hold of the teeth 
of the bars when the lever Is again operated. 

Improved Stove Pipe Elbow. 

Samuel Smith, Brooklyn, N.Y .-Thls,lnventlon la an adjustable stovepipe 
elbow constructed of central and outermost rectangnlar lectlons, with 
overlap ping I n termediate sections, of which tbe onter sections are riveted 
to olotted connecting strip s ,  and adjustable by a thnmb screw to the cen· 
tral strip . 

Improved Girder lor Iron BrldKe8. 
Uyrus W .  Wlleel�r, BrownsvIlle, N eb . -The object of this Invention Is to 

construct girders for arch and truss bridges which require less riveting. 
The invention consists of a tubular girder produced of two quadrantal 
Hanged section., riveted to a longitudinal strengthening piece and con· 
nected by a .tUrenlng chord, and a quadrantal lower section of wrought 

tron.  
Improved Pre.ervinll' Apparatns. 

John Peter Schmitz, San Francisco. Cal.-Thls Invention comprises an 
Improved tank having a transverse vertical slotted partition which may 
be readily closed after the vacuum has been created by the consumption 
of oxygen In the other or contlguons department, thns permanently ex
clndlng air. The bnrner to which the lInld Is supplied I. Ignited by a taper 
or electric wire which Is Inserted through a slot In the end wall of the 
t a n K .  

Improved C a r  CouplinK. 

Henry D .  Goldsmith, New York clty.-The adjacent drawheada of two 
contiguous cars bave long transverse notches formed In them to receive 
tbe cross bars which are bolted to the framework of the Gars, and with 
which the said drawheads are connected by rod. which pasa through the 
said bars, so as to support the drawheads an d allow them to have a longi
tudinal play. One drawhead I. slo l ted longitudinally to receive a pivoted 
coupling bar, the outer end of which I. beveled oft, and ha. a notch formed 
In Its upper side to catch upon the catch plate of the other drawhead. The 
Inner end of the coupling bar Is made the heavier, so a. to hold Its outer 
end raised .  Tbe hlght to which the o uter end of the coupling bar rises IS 
regulated by & set screw. The rear end of a lever I. pivoted to the draw
head, and to Its middle part Is attached a chain which passes up through 
the platform and around guide puller s .  It. upper end Is attached to the 
lower end of a pin attached to said platform . Tbe chain Is made of sncb 
s length as to p,'event the forward end of the lever from dropping too low . 
The forward end of the lever Is supported below the Inner end of the coup
ling bar, so that, by pulling npcn the cbain, the laid conpllng bar Is low
ered to detach It from the catch plate of the drawhead. The chain Is con· 
nected wltb a rod, that sUdes In keepers attached to the forward edge of 
the platform, so tbat, by pnlllng upon the rod, the cars may be uncoupled 
from the side of the track. The forward end of the .econd drawhead Is 
beveled, and upon Its lower side Is formed a receas to receive the notched 
onter end of the coupling bar. To the Inclined forward end of the same 
drawhead I. secured a steel plate, the lower end of which Is notched to re
eelve the notched end of the coupling bar. A spring projects beneath the 
end of the coupling bar to prevent It from jarring off the catch plate. 

Improved Beer Cooler. 

Wenzel Toepfer, Milwaukee, Wls .-rhe 1I00r and enda of the cooling pan 
Are compo.ed of metal plate. with beveled edges and other plates with a 
beveled strip . The .trlpa are arranged with their beveled edges reveraely 
t o  the edges of the ftrst plate., .0 that, when the latter are placed on the 
npper side of the second platel and pressed against the StrlPI, they lock 
together and make tight jOints. The plates and strips are bent up at the 
ends, where they extend the whole length Of the pan to form the two .Ide •• 

They are clamped together by a cleat fastened at one end to one plate, 
p ... lng under tile otber plate to tbe other Ilde, and entering a clip at· 
tached to the ftrst plate, which hOlds I t  from springing away, while a key Is 
driven In between Its .boulder and a cleat riveted fast to the IIrst plate. 

Improved Car Coupling. 

James Leith , Ridgway, Pa., asslpor to himself and William T. Bnrdett, 
.ame plac e . -The drawheads are made U· ahaped, and are secnred to the 
cars l n  the ordinary way. To the.lnner snrface o f  one .Ide of each of the 
bumper heads Is attacbed a bar which entera the month of the OppOSite 
bumper head. The forward ends of the bara are beveled off, and have 
hooks which catch upon square pin. held ont by .prlnga. The plna pas. 
down between two pairs of short cross bars formed npon the drawhead ••  

To the pins are attached chains whlcb paas through hole. In the oppo.lte 
aide. of the drawheads, and with the middle part of which Is connected the 
end of a lever. The latter Is pivoted to the side of said dra whead, and It. 
free end projectl .0 as to pass along the aide of the oppoalte drawhead a. 
the cars are run together. Other levers are pivoted to the drawheado oppo. 
lite the hook., and are so arranged that, a. the cara are rnn together, the 
ftrst lever. may pass between them and the sides of the drawheads. To 
the second levers are attacbed arms which, as the aald levers arc drawn 
Inward, strike I\galnot Ihe loops, the arm. of wblch paaa In through hole. 
In the sides of the drawhead.,ao that the pins may be forced away from the 
hooks , unconpllng the caro. The same Inward movement of the second 

ever of either dra,.,head also operates the lIrat lever of the other draw 
head, to withdraw the pin of said other drawhead, so that the conpUnll' 
may be uncoupled by operating the oecond lever of either drawllead. 

J ritutifit �mmtau. 
Improyed Feed Pump for Steam Boller8. 

Thomas Warswlck, Gnelph, Can .-Tili. Invention relates to meana of 
connection between a rotary horIzontal Ihaft and vertical reciprocating 
allaft or plnnger, whereby the length of .trok e  of the latter may be varied 
with convenience and dispatch . 

Improved Bridle Bit. 
Andrew Jackson Sianghter, Okolona, Mlas . -Thls Invention relates to 

coni trusting a bridle bit with lever, so that great presaure can be exerted 
on the tongue and jaw of the animal wlthont the power on his part of 
evading the pressnre by opening hi. mouth . The Invention consists In 
making the mouthpiece wltll a crook, .o that It will always remain on the 
t"ngne, and the nprlght levers of such a s!lape that a great advantage of 
leverage Is secured. 

ImproTed Wheelwrlll'ht Machine. 

William R. Perry, GaInes, Pa.- Au eccentric lever la  connected wllh the 
wheel by mean. of two stups, a central bolt, and a fulcrum p ln .  The straps 
are provided with a series of holes, 80 that the device may be app lied to 
wbeels of different diameters . The .traps turn on tbe pivot bolt,  and the 
lever Is carried around from one spoke to another . The felly Is thns 
pressed to the spokes without bruising or battering It with a hammer, and 
11 rapid and perma.nent manner. 

Improved Mode of aud Tool for CappiDII' Caus. 
Richard H. Smith, Baltimore, Md.-Tbls ln ventlon Is based In part on the 

principle of the compound blowpipe, air and gas being condncted to the 
device In separate tubea snd commingled at a point contlguons to the 
copper. The latter Is In the form of a sbeet or thin plate, which Is readily 
heated by the lIame that Impinges on It tbrough a .lot In the back of the 
holder, and It 18 adjusted downward and clamped as required by means of 
a screw. The copper holder I s  secured In a socket which I s  provided with 
trunnlonl, and may be clamped In any dellred adjustment to hold the cop
per Inclined at varlou. angles to the center on which the brace revolve s .  
The brace Is of the form of that nsed b y  carpenters f o r  holding borIng bits , 
and Is revolved to carry the copper over the seam or joint In which bltl of 
• older hav� been previ9usly placed.  

Improved Machlue lor Grlndinll' Lenlle ... 
Frederick R. Sntton and Wtlliam O. Sutton, Welllngton, l11.-The holde r 

for tbe lens to be ground revolves In a horizontal plane on a vertical aXiS, 
and the grinder revolves In a vertical plane on a horizontal axis . The Inner 
periphery of the grinder work. In contact with the face of the lens for 
grinding convex lenses. 

Improved Curto in F'a8tenluli' 
Aaron T. Rice, Reavltle, N. J. -This fastening Is formed of annular me· 

tal1!c plates and a slltted elastic disk . SaId plates have seml·clrcular 
notches In tbelr Inner edge to receive or ftt the ahank of the knob or bu t
ton, and the disk Is slit ted diagonally from tbe lower side so that a trl
angnlar tongue Is formed which passes behind the head of the knob or but

ton, and a.slBts In preventing the fastening from getting detached. 

Improved Railway Car Wheel. 
George W. Mlltimore, Janesville, Wis.-This Invention relates to wheela 

generally, but mainly car wheels, and conslots ln means for taking up the 
Ihoek thereon, and of locking the bushing or jonrnal b ox and Its collar to 
the hub of the wheel . 

Improved Photoll'rRphlc Printlull' Frame. 
Isaac M. Van Wagner, Nyack, N. Y.,and Ezra P. Grlswold,New York city. 

-ThIs Invention relate. to apparatus for p rinting photographiC p ictures, 
and conslsta ln an adjuatable vignetting attachment to the ordinary print· 
Ing frame now In nse, by meanl of whIch the light opening, by meanl of 
longitudinal and tran.verse or oth"r movable Slide., Is adjusted to the pic· 
ture on the negative. It alao conalats In a device for varying the distance 
and position of the light opening from the negattve . It also consists In a 
contractlOll' and expanding diaphragm for varying the form and size of the 
light opening. 

Improyed Buckle. 
George L. Robinson, Waterbury, Conn.-This buckle conslsls of a staple. 

shaped wire, having two parallel bar. made zigzag, which pas. tbrough a 
cross bar. This croes bar slides back and forth on the bars, and Is held I n  
position by t h e  angle., a n d  to It II attached a p i n  having a l o o p  han dle. 
The pin and handle revolve loosely on the crosl bar. ThA bars are attacbed 
to a ball shaped wire. The pin has IhONI bends In It, which lit o ver the wire 
wh en the buckle Is attacbed to the fallrl., 

Improved Lawn Mower. 
Sidney D. Ji(lng, Middletown, N. Y.-Thla Invention relatea to a machine 

especially adapted for cnttlng high grass. and con.lsts In two lets of re
volving cutt&rB, arranged In & frame in such a way ttat OBe eet Bevers the 
npper portion of the high gral., and the aecond or rear set works close to 
tbe ground. The machine Is allo adapted for cutting short grasa, lI ke other. 
of Its claas.  

Improved Loom Picker Stick Check . 
Benjamin Bury, Fall River, Mass. -Thl. Inventi on relate. to looms for 

weaving cotton, and conelsts In a new and Improved device for checking 
and stopping the picker stalf. The check bar Is passed between two cordi. 
and the cord Is twisted to any desired degree o t  ten.lon, thereby forming a 
spring, the action of which Is Imparted to the picker staff by the bar. 

Improved Sa8h Fastener. 

Sllepherd W .  Reed,Waterloo, Iowa. -Th!s conslat. of a sliding bolt which 
locks lnt" recesses of the window frame, being operated by a pivoted latch 
with notches and a projecting pin or lug, and fastened to a alotted guide 
piece af.er the bolt Is pnshed forward. 

Improved Fire Alarm. 

Percy Albert Blake, Hlghbury, England.-Thla Invention la an Improve_ 
ment In self-acting lire alarms, In wblch adjustable fuseo are arranged to 
traverse the varlou. rooms or parts of a building, and connect with an ex· 
ploslve cartridge or alarm bell, wblch will be exploded or mng to Indicate 
the exl.tence of a lire In any portion of the bnlldlng. Tbe Invention 
relate. specillcally to so connecting a oerlea of branch mses with a main 
fnse that, while any one of the former may Ignite the latter, the latter can
not Ignite the former. Hence, when a lire breaks ont, tbe contlgnous 
branch fuses will unite the main fuae, which, while giving the alarm, will 
not Ignite any other branch fuse. 

Improved Temporary Binder. 
William A. Harwood, Brooklyn, N .  Y. -Thls la a little caee of sheet metal 

for temporarily h olding one or more paper faaten . .. to receive the papers. 
There Is a sprin g presser on the top, for pres.lng down and holding the 
papers on tbe faateners. The device la so contrived that the papers to be 
ftled will be secured at the left hand corner only, w h ereby the se paration 
of th e  papera for In.pectlon In the ftle, also In the package when remo�ed 
from the lIle and secured together by the fasteners, may be readily eftected. 

Improved Cnlluary Ve88el. 
Laurence P .  Bodkin, I.Irooklyn, N. Y.-Upon the edge of the vessel la 

formed a lip, to serve as a Spout, l n  which la a strainer, seeured In place by 
a single .�rew. The cover has a loose lIap wblch closes the spout apertnre, 
bnt swlnge open when the veasel la tllted. The main p ortion of the cover 
Is held In place by spring catcltes . 

Improved Bed Bottom. 
Jonathan V. Taylor,La Cygne, Kan.-Thls l. a lIexlble bed bottom, which 

conslata ln cords attached to head and foot framel, composed Of transverse 
bars connected by longitudinal arms. The end bara of said frames are pro
vided with projeetlng journala,whlcb are fttted In Inclined grooves, so that 
when the bed bottom Is depressed the end frames will tnrn or oscmate for 
canslng the pressnre to bear against the under .Id e  of tbe bottom. The 
central portion of the latter will thns be elevated, obtaining a tant 
surface . 

Improved Loom Shuttle. 
Norman A. .  William., UtIca, N. Y.-Thla la an Improved sprlug mechan

Ism for holding the spindle either In the elevated position for receiving the 
bobbin or cop, or In tbe position for dellveriOll' the yarn In weaving, and at 
the same time allowing of moving the spindle readily from one position to 
�e other. 

Improved Pitman Counectlen. 
Jam es Timms, Malts, asstgnor to htmself, Hugh M. Cochran ,  and Joseph 

F. Sonnastlne, McConne ll.vllle , Ohlo .-Thls ls an Improved deVice for tak
Ing up wear and the consequent lost motioD . The invention consists in: 
the combination of the sleeve or bearing and the lock nuts with the head or 
lng of the sickle bar, and tbe pitman having a screw thread cut upon It. A 
sickle bar has a lng to receive a hook on the end of Ihe pitman . Upon th e· 
lower part of the l atter is placed a sleeve, upon whtch is formed a t o e ,. 
wblch Is receased to lit npon tbe sic k l e  bar b ead . Tbe sleeve Is held down 
by lock nuts, placed npon a screw thread cut upon the pitman . By thl. 
construction, by turning down tbe nuts, the wear will be taken up to pre· 
vent 108t motion caused by the wear, 80 that th.e hook can be used untH 
wom ont. 

Improved Sewlnl{ Machine Ca8ter. 
Wi lliam J.  C.  Gaar, Wbltesburgh . Ga.-There I s  a rock shaft on each end 

frame o f  the stand, near the bottom, at right angles to the treadle sbaft , 
carrytng a castor tn the outer end of an arm near each end. Thh rock 
sbaft Is connected by another arm and a rod with a lever pivoted on the 
treadle next to the standard, so 88 to force the casters down and ratse the 
stand upon them when the free end I. pressed down by the foot or hand 0 f 
the operator. When forced down, the lever drops under a stud catch on 
the standard, wblch holds down a"d keeps the standard mo unted on the 
casters. 

Improved Vehicle !!!prlnl{. 
Ambrose L. Davi s and Levi A. Davis, Port Crane, N. Y.-Sprlngs are 

attached to the tee of tbe pole and to the bolster. and receive the block. 
and bars, to which the IIfth wbeel Is attached, and upon whIch the w agon 
body rests, being conftned by tbe king bolt. Tbe springs a"t In conne ction 
with the other aprlngs of the running gear, and add materially t o  tbe elas · 
tlclty of the wagon body. The clip block, by meane of which the ordinary 
springs are conflned t o  the axle, has a clip wh ich passes ar ound the latter, 
tbrough the block, and Ihrough the spring. The ends of the block extend 
from thla clip In eacb direction, and each receives a Clip for giVing addl. 
tlonal support to the spring . 

Improved �trainel' for Milk Pa1l8. 
Conrad Schambra, Wheelin g, W .  Va.-This I n vention conSi sts of a 

strainer attachment to milk cans, adapted to serve In combination with 8. 
small cap for the cover for the pall, and also adapted for tbe attaChmen t 
of a fnnnel for straining and discharging the milk Into a vessel having IL 
amall neck. By this device the mltk can be strained at the same time thllt 
It Is received from tbe cow Into the pall . 

Improved Combined Blacklnll' Box. Blacker and Polisher. 

Anson L. Sonn, Baltllllbre, Md. -This Invention consists In a peculi a r  
mode of covering the blacking box and supporting tb e blacker u p o n  t h e  
poUsher, so that t h e  whole may be conveniently carrted i n  thetr trull k �  b v  
travelers, and without the possi bility of soi ling their clothe • .  

Improved Fruit Box. 
Edward WIlk1ns, Chestertowa, Md.-ThiS I nventi on relates to modes of 

constructing fruit boxes so that they will be sumclently strong and durable 
to bear the j ars and jolts of transportation, the welgbt of the fruit ,  and tbe 
various manipulations through which they must necessarily pass, but, a t  

the same time, be sumclen tly cheap t o  admIt of their transfer to t h e  con. 
.umer with the frnlt and wlthont extra cbarge. 

Proce88inll' Hermetically Sealed Cans of Fruit, etc. 
Andrew K. Shriver, Baltimore, Md.-This Invention relates to method. 

of processtng hermetically sealed Clins of fruit,  .o.sh,  or vegetabl r s ,  80 S8 to 
preSE rve thetr pecuUar :flavors, and conSists tn immersing the tight vesse l 
In water, and then applving superheated steam to the Inside of the ye •• el . 

Improved Bale Tie. 
Finis L. Bates, Winona, MIss.- Tbls bale tie Is shaped In the form of tbe 

letter U, and h .. lega so arranged In diagonal position to the base that the 
tie rest. thereby on the lower corners of the same. The upper diagon al l y  
OPPOSite corner of each It>g has a spur . T h e  e n d s  o f  the l' oop b!J.od are 
slipped over the l egs of the tte by being p laced parallel to Ihe sides of tbe 
same, by which no resistance Is offered. The end projections keep thc 
band. In posltton on the tie,  and prevent there by the detaching o f  the 
same. 

Improved Scraper Attachmeut to B iackiDK Brll8hes. 
John M. Stamps, Waahlllgton, D.  C .-This Invention relates to mean. 

whereby an ordinary brush for blacking and polishing boots or shoes may 
be made more nseful and desirable to the public .  The Invention c onslstR 
In the pecnllar shape of the scraper and the mode Of applyIng It to the 
brusbes so aa to enable It to conveniently and readily eliminate every par
ticle of dirt, especially between the npper and sole . 

Improved Cookinll' Utensil. 
Ira Dunham, Plattsburl<, Mo.-rhls Is a cooking utensil for broiling 

meats, roasting co1(ee, and other purposes, whIch is readtly thrown open 
and held tightly clo.cd during use . Two pans of eoual size are pIvoted 
together, facing each other. and closed by a longer handle with spring ex 
tenslon ,wblch takea hold of the shorter handle, and holds the same In posl 
tlon by a 811dlng claap link. 

Improved Car CoupUnll'. 
William H. Hopper, Saginaw City, Mich .-This Invention conslsta of a 

bumper head, to which Is pivoted at one aide a strong spring dog ; at the 
other side Is a vertical loop, with wedge· sbaped or pOinted front edge 
which enters between the ronnded olf side of the bumper head and the 
spring dog of tbe adjoIning car, ao as to be ftrmly locked between them_ 
For the purpose of ce:1pllng with tbe common drawhead and link, th e 
bumper head Is provided with a horizontal slot for admit ting the link, 
while the pIvoted clevla la detached and thrown back In sideward pOSition , 
and It. pin fastening made available for conpllng the entering link. 

Improved Rope Drum for Wiudla88e8. 

John Knowlson, Jr. , Troy, N. Y.-Tbe dmm Is provided with a conica l 
friction lIaOll'e at each end, and arranged loosely on the shaft, so that the 
latter can tnrn wlthont It ; also so that It can slide lengthwise to some ex·  
tent. A friction disk Is  keyed fast to the shaft. For clutcblng Ihe drum 
'0 tbe shaft, snltable mechanIsm presses a loose disk agalnat the drum 
and the latter agalnst the friction disk . 

ImproTed Su.penslon Lomp. 
Rlverlns Marsh, New York clty.-Thls Invention Is a plate made In any 

form to serve as a reftector to throw the rays of lIgbt do wnward. Tbe 
plate Is fasteaed to the shade by meaDS Of screws which pass througb .. 
vertical lIange and enter a corrugation In tbe shade . The plate Is sus
pended from lamp chains, 80 a8 to serve both as a rellector and connection 
between the lamp and shade, allowing either to be raised or lo wered. 

Improved Cor Starter . 
Carl Ludwtg Praeger, Niles, Mich.-The draw rod,  when .tram Is applied,  

pulls forward a traveling carriage which moves on the drawbar. Friction 
roller. on the aide of the carriage pass under the Inclined portion of tbe 
horizontal ann of a bell crank lever, to the vertical part of which arms are 
secured, which are thereby forced at an angle Into the ground, 80 pushing 
the car ahead. 

Improved Molder' s Flask. 
Isaac Ma Gnlre, Albany, N. Y .-The npper lIask section or cope Is pro· 

vided at the bottom part with slide pieces worked by handles under the 
eope plates, so as to project wben ramming the sand, separating tbe cope 
from the nowel, belug withdrawn when takIng olf both lIask secllons from 
the molded sand. The botlolJ) lIask I s  rammed and prepared In the usnal 
manner for the pattern . The cope Is then placed on It, with the slides 
pushed forward, 80 as to project to the In81�e of the cope. The sand Is then 
rammed In over the cope section, then detached from the bottom section . 
and turned over for taking the follo wer board. The molded sand 18 sup
ported on the projecting part of the slide. The cope Is then reset on the 
nowel, the slldea are drawn back, and both section. "f tbe lIask are then 
detached from the mold. 

Improved Whiffletree Staple. 
Mnn.on Hinman, Hallock, IlL-The loop and the strap of the staple are 

ca.t of malleable Iron, In one piece . In the end parts of the Itrap are 
1I0iee to receive tile boits by ... hlch tile staple I s  secured to the whlmetree 
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�u�int�� and �tt�onal. 
rh. Clulro. fM' insertion under thi' head 18 81 /I IA ....  

To Architects-To be sold, a cabinet case of 
Instrnments (new) b y  Stanley of  London . Address G .  
H . B . ,  90 Sta.te Street, Brook lyn ,  N. Y .  

Scientific Books.-Send stamp for Illustra
ted Ca . alogue . E. & F. N .  Spon. 446 Broome St . ,  N. Y .  

The best Bench ceutering- · machine in the 
world, two stzes . PrIce '8 and ,5. - Sent free of charge 
on receipt of price . Agents wanted. Geo . M. G rant, 
Greenfteld, Mass.  

Manufacturers of Shoe Peg Machines will 
please send cIrculars to L. A. Rees, 257 Lake St. ,  Mil· 

waukee, Wisconsin . 

A first class Machinist and Toolmaker wants 
a pP.rman ent sltnatlon . Address Th . Alberti , 22 EldrIdge 
St. , New York . Best Refer ences given .  

The Haskins Machine Co.  Boilers are all 
tested and Insured by the Hartford Steam BoUer Inspec· 
tlon and Insurance Co . Wareroom. 46 Cortlandt St.,N. Y. 

For Sale, Cheap-One 20 H. P. Steam En
gtne, with governor and tly wheel , nearly new, and one 
4 H. P. Caloric Enlrlne, Roper make, second handed. 
Call on or address Ezra F.  Landts, Lancaster, Pa . 

Babbitt Metals-For the very best, send to 
Conard & Murray, Iron and Brass Founders, 80th and 
Ches tnut Sts., PhUadelphl a ,  P.. Write for Clrcul.rs .  

$10 a Day-Agents wanted i n  every city and 
town to canvass for the U Manu facturer and Builder. t J  
Specimen copies, with terms, furnlsbed on appltcatlon 
to Austin Black, Publisher, Box 4879, P. O., New York . 

For Small sizes of Screw Cutting Engine 
Lathes, address Star TooI : C o . , Prov fdence ,lt . l. 

A thorough Machinist and Draughtsman, 
an experienced foreman, desires employment. Address 

A. R. Wl lson, Lud ingto n ,  MIch . 
Clapboard Planer,used slightly, S.A.W ood's, 

Ifor sale, $550. S.  C.  Forsalth & Co . M.nchester, N .  H. 
" Old Reliable" Dlill Chucks, $3, $5, $7. 

AnderMon Brothers, Peekskt!l , N .  Y. 

Vertical Tubular Boilers, all sizes. Send 
'for reduced price ltst to Loyegrov e & C o . , Phtla . ,  Pa. 

Mechanical Expert in Patent Cases. T. D. 
Stetson, 23 Murray St . . New York . 

Sure cure for..Slivping Belts'-Sutton's pat
oent Pulley Cover Is w arranted to do double tbe work 
before the belt wlll sPp. See ScI . A m .  June 21.t. 1878, 

P.;889. Clrcul.rs free. J. W. Sutton, 95.Llberty St.,  N.Y. 

Linseed on Presses and Machinery for 
Sale. Perfect order . Very cheap. Wtllrht <Ii; Lawther, 
('hlcago, Ill . 

Magic Lanterns for Public Exhibitions. 
Prolltable Rusmess, requlrlng .mall capital . Catalogue. 

fre e .  Mc Alllster, 49 Nas.au St.,  New York. 

Gas and Water Pipe, Wrought Iron. Send 
for price Itst to Bailey, �'arr.,1J & Co .• Pittsburgh , P • •  

Forges--(Fan Blast), Portable and Station
ary. Key.toce Porta ble Forge Co.,  Phll.t!elpbla, P a .  

Boilers and Engines, Second Hand. Egbert 
P. Wats o n ,  42 Cllll St . . New York. 

Mill s & Machinery for m'f'g Flour, Paint, 
Printing Ink,Drugs ,&c .  John Ross, w1111amsburgh ,N. r . 

Taft's Portable Baths. Address Portable 
Bath Co . , l56 South Street, New York cIty. 

Iron Planers, Lathes, Drills, and other Tools, 
new and second hand. Tully & Wilde, 20 Platt St., N.Y. 

For Surface Planers, small size, and for 
Box Corner Grooving Machines, send to A. Davts, Low� 
ell , Mass.  

For economical Vertical Steam Engines, go 
to the HaskIns MaChine Co . . 46 Cortlandt St., }:ew York. 

The "Scientific American" Office, New York, 
Is lIl ted wIth the Miniature Electric Telegraph. By 
touching little buttons on the de�KS of the managers, 
s ignals are sent to persons in the various departments 
o f  the establishment. Cheap and etrectlve. Splendld 
for shops, olnces, Elwe11lngs . Works for any distance. 

Price f5. F. C.  Beach & Co ., 26S Broadway, New York, 
Makers. Send for free Illustrated ;Cat.logne . 
All Fruit-can Tools,� erracute,Bridgeton,N.J. 
Brown's Coalyard Quarry & Contractor's Ap

paratus for hoIsting and conveying materials by Iron 
cable.  W. D .  Andrews & Bro . ,  414 Water St., New York. 

For Solid Emery Wheels and Machinery, 
Bend to the Unton Stone Co., Boston, Mass., for circular. 

Lathes, Planers, Drills, Milling and Index 
M.chlnes . Geo. S.  LIncoln & Co., Hartford, Conn. 

For Solid Wrought-iron Beams, AtC., see ad
vertisement. Address Union Iron Mms, Plttsburgh , Pa., 
for Itthograph , etc .  

Hydraulic Presses and Jacks, new ana sec
•. md h.nd. E .  Lyon, 470 Grand Street, New York. 

Peck's Patent Drop Press. For circulars, 
'Ilddreslil Milo , Peck & Co., New Haven, Conn 

Small Tools and Gear Wheels for Models. 
LIst free. Goodnow & Wlghtman,28 Cornhl ., doston,MI . 

The French Files of Limet Co. are pro-
nounced superIor to all other br.nds by all ... ho use 
them . DecIded exce llence .nd moderate cO'St have made 
the.e goods popular. Homer Foot & Co., Sole Agents 
for AmerIca, 20 Platt Btreet. New York. 

Mining, Wrecking, Pumping, Drainage, or 
Irrigating Machinery, for sale or rent. See advertise
ment . Andrew's Pa.tent, inside page. 

Automatic Wire Rope R. R. conveys Coal 
Jre. & c . ,  wIthout Trestle Work. No . 34 Dey street, N. Y 

A. F. Havens Lights Towns, Factories, Ho
l eis, and Dwellings with G.s. 54 Dey street , New York. 

Best Philadelphia Oak Belting and Monitor 
stitched. C. W. Arny, Mannfacturer, 301 & i!03 Cherry 
st .. Philadelphia, Pa. Send for clrcul.r 

Bone Mills and Portable Grist Mills.-Send 
(or Catalogne to T ully & WUde, 20 Platt St . ,  New York. 

Temples & Oilcans. Draper, Hopedale, Mass. 
Dean's Steam Pumps, for all purposes ; En

gines, Boilers, Iron and Wood Work1ng Machinery ot 
all deSCriptIons. W. L. Chase '" Coo. ta, 95, 9'1 LIberty 
Street, New York. 

Emerson's Patent Inserted Toothed Saws, 
.nd S .... Swage. See occasIonal advertisement on out· 
sIde page. Send Postal Card for Clrcnlar and PrIce List. 
Emeroon, Ford & Co . ,  Beaver FaUs, P •• 

Iron Roofing-Scott & Ce., Cincinnati, Ohio. 
Price only three doll&rs-The Tom Thumb 

Electric Telegraph. A. comp.ct working Telegraph ap
p.ratns, tor sending messages, m.klng JIl&&'lleta, the 

electriC IIght, lrIving alarms, and varlons other pnrpolel. 

Can be pnt In operation by any lad. Includes battery, 
key and wires.  Ne.tly packed and sent to aU partl ot 
the world on receipt of price, F, C_ Beach '" Ce. , 263 
t8road.waY,New York. 

Millstone Dressing Diamond Machines-
1illmple, e1Iectlve,  economical and durable, IrIving unl· 
ve .. al latlstactlon. J. Dlckln.on, 64 Na88an St. , N.Y. 

Keuffel & Esser, la.rgest Importers of Draw
ng M.terlals, have removed to 111 1l'ulton St. ,  N. Y. 

Portable Engines 2d hand, thoroughly over
h.uled,at � Cost. I . H . Shearman , 46 Cortlandt St. , N. Y. 

Protect your Buildings-Fire and W ater
plOof !  One coat of GUnes ' lfate p.lnt Is equal to four 
of any other ; It IlIIs np aU holel In shlugle, felt, tin or 
tron roofs-never cracks nor scales 011 ; stops all leaks, 
and Is only aile .  a gallon ready for nse . Local Agente 
wanted. Send for tea tlmonlals. N. Y. Slate Roollng 
00 .. 6 Cedar St . ,  P. O. Box, 1761, N. Y .  

Pattern Letters and Figures, to put on pat
terns of castlngs,aU sizes.  H.W.Rnlght,Seneca FaIls,lir.Y_ 

Engines, Boilers, Pumps, Portable Engines 
MachiniSts TooIs .I.PI. Shearman, 45 Cortlandt St., N.Y. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the market. W. L. Chal .. & 

Co. , 1lS, 95, 9'1 Liberty Street, New York. 

For best Presses, Dies and Fruit Can Tools, 
BUss & WlIllams. cor.ot  Plymonth & Jay,Brooklyn,N.Y. 

H. S. can obtain Faraday's ., Experimental 
Research es " by applying to the booksellers who adver· 
tlse ln our columns.-F. W. M. w!lI lInd dIrection. for 
gtldlng on p. 90, vol . SO. Copies of patents can be 0 0 ·  
talned at thls olnce.-R_ Y.  M .  w!lI lind a description o f  
wooden railroads In the UnIted States on p .  824, vol.  29. 

-J. W. had better oend us his Instrument for lIndlng 
lead, slJver, and gold benoth the .nrface of the e"rth . 
-J . L. S. will lind a description of 1!.0llSh for shlrtB on 
p. 27, vol . 30. We do no't anBwer bnslness qnestlons In 
tbls column .-B. D. T. wl1l llnd the st atlstles of Engllsh 
patenta on p . 212, vol . 29 .-D . B. wl1l llnd directions for 
making p"per boats en p. I6S, vol . 27.-C .  C. A. can pre· 
serve eggs by the recipe gIven on p. 3'78, vol .  3O.-C .  C . ls 
Informed that one of the best practical works on the 
steam engine Is Bourne's U Catechism. "-J. V., who 
wishes to become a mechan!cal engineer, should read 
Mr. Clarke', paper on p .  8 of this Issue.-C. E. D. will 
lind a description of the dynamometer he requIres on 
p. 7, vol .  31 .-J. R. wl1 1 l1nd a reCipe for a cement for 
alabaster (" hlch w\!J serve for glass and ohlna) on p .  
218, vol. 26 .-J. C .  C .  Is Informed that wood rollers can 
be kept fro m ohecklng by the process detailed on p. 283, 
vol. 3O.-S. R. H. can prevent rust o n  steel tools by tile 
recipe on p .  234, vol. 27.-H. W_ can blne a gnn barrel by 
following the directions on p .  10, vol.  25 .-F .  J .  D .  can 
drIve away cockroaches by the me.ns described on p .  
IW, vol . 3O .-R . W. wil l lind full dlrectlono for cas. 
h.rdenlng on p .  122, vol. SO . -O .  P. will lind a reCipe for 

.quarlnm cement on p. 90, vol .  3O.-J. H. T. should not 
believe the mIneral rod men. There Is no truth In an) 
of  thelr pre tenslon •. -We are obliged for A. B. 'a reply 
to the horse and man problem, ... hlch we had anticipated 
In our edltorl.1 pages last week. 

W. T. R. asks ;  1.  How are the battery 
wires connected with an electromagnet, so as to make 
the arm.ture VIbrate as long as tbe cnrrent continues ? 
I wish to attach one to a clock al.rm . A. The armatnre 
Is fastened to a brau rod , as In a telegraph relay ; this 
arm or lever, ... Ith the aid ot a sprlng, serves to hold the 
armatnre a short dIstance from the cores of the magnet 
when the current Is not p.sslng. The wire, as It leaves 
the magn et, 18 placed In metalllc communication with 
this lever ; the wire from the other pole of the batlery 
Is  attached to a small brass stendard , which Is pl.ced In 
snch a position that when the current Is not pa.slng the 
spring attached to the small lever draws It back .galnat 
tne standard, thereby completing the cirCUi t ,  charging 
the magnet, wblch;!n turn attracts the armature, thus 
breaking the CircuIt , when the whole operation Is .galn 
and .galn repeated. 2.  How many feet of No . 15 cop· 
per wIre will It take to make an Indnctlon coil tor an 
electroBlalrnetlc machlne for medical pnrposes ?  What 
number of wire and what length Is be8t for the prlm.ry 
coil ? A. See p. 879, vol . SO. 

A. W. says ; Can I make cook stove pat
terns of lome alloy, that will run perfectly In  molds ot 
plaster of P.rls and wood ? A .  Try whIte metal as fol· 
lows : 86parts by weight of tin, 10 antimony, 3 zlnc, l 
oopper. 

F. T_ says ; A. gentleman havi ng & spring 
some 60 rods from hTs house wlsbed me to lay a pipe 
from It to snpply his house and barn. I commenced at 
the spring to la y  the pipe, not letting the end Into the 
water nntl l  I h. d made aU connections , and runnIng It 
to the honse with some 90 feet fall. I then carrIed It  In· 
to the kItchen over tbe sink, 5 feet high, bending It In a 
semicircle and rnnning down again throngh the 1I00r 
nnderground, some 6 rods to the barn, slnklnlr a barrel 
for It to discharge Into after running throngb the house. 
On the pipe, 16 Inches from the circle or bend ,  I pnt a 
cock to draw for the "8e of the kitchen, this being on 
the side next to tbe spring. But to my snrprlse, when 
placing the end of the pipe Into the spring, the water 
would rnn p.st the cock which I had Inserted below the 
bend, rise 16 Inches higher, and run down the other sIde 
of the barn . Tbls I could only remedy by placing .  stop 
cock on the oppoBlte side of the circle and shutting \I 
every time I wished to draw from the f.ucet . Not one 
drop of water would come ont of the faucet without 

thIs. A .  Such an occnrrence Is very common . You 
h.ve got a sIphon there . You can readily lIt a two· way 
cock for the ho use faucet ,  whIch wlll shnt 011 the dIs
charge Into the barn , when opened Into the kitchen . 

A. B_ asks ; How is black copperplate print
In., Ink made ? A. Take linseed all 1 pInt, boH out of 
doors In a dry sancepan ttIJ It wlll Ignite on applying 
lighted paper, let It bnrn 10 minntes, then pnt the lid 
on, and the llame wtIJ go out. Stir In � oz. Iltharge. 
When cool, grind Into a paate with lamp black, using a 
mnUer. 

W .  H. S. asks ; I .  How can I make a white 
linen or cottou waterproof withont covering the tex· 
ture or dlscolorlng tbe linen ? What kind o f  varnish or 
other transp.rent snbstance 11'111 &"Ive linen adnrable IIn
Ishlng pollBh atter being tbns treated ? A. A. good 001· 
orless varnish Is made by dissolvIng 2� ozs. shellac In 
a pint of;rectllled spirits of wine ; boll for a few mIn· 
ntes with 5.ozs . well burnt and recently heated animal 
charcoal. Add more charcoal If necessary to make the 
varnish white. Filter throngh blottIng paper. 2. How 
can I make an adhesive s"bstance that will not discolor 
white linen ? Try gnm trngacanth .mucllage, addlug a 
few drops 011 ot cloves to prevent pntrefactlon. 

C. D_ R. asks ; What are " bastard cut," 
" smooth cut," It superllne c o t," and " dead I!Imooth " 
Illes I A.. Bastard cnt Illes are coarae oues nsed tor 
ronghlng work onto Second cnt are for roughing ont 
hard metal. Supertlne cut are for making very smooth 
surfaceB . Fine cnt are for ordlnary smootb lurtaces. 
Dead smootb are fornry lIne lurfaces to be hllrbly pol· 
I .hed, the latter saving mnch labor In pollshln«. 

A. S. & CO. ask ; How can we prepare sweet 
cider so th.t It  will remain sweet for several montb8 ? 
Can It be so prep.red that It wtIJ bear transportation 
without ferment.tlon ? We notice that cider will fer· 
ment In a short tlme,even In freezIng weather,when agl. 
tated by the motion of th e  cars . A. Perhap. the best 
method Is that of thoronghly charlng the Insides of the 
casks, and racking oll the cider a number of time • .  

E. A. B. says ; Some four years ago the 
ship Pomona w.s lyIng In Montreal deeply laden. Five 
or six strong tow boats trIed for three days to tow her 
up, bnt were nnsuccessful. One of the Allan steamships 
then took her ln tow, as she was golny np :tlte cnrrent, 
and, uBalded, walked her along wlthont the allghtest 
dllD.cnlty. The .teamshlps al w ays ascend the cnrrent 
(which rnns at 10 knots) at half speed. The question Is: 
W.I not the extra welBht of the steamshIp a power In 
the case ? I sh ould state that the aggregate steam 
power of the tnga wa. greater than that of the steam· 
Ihlp. To slmpltfy the case, cannot a man In a boat of 
25x1i feet tow a boat of 12xt fee t  with greater ease than 
he can In a 12x4 boat tow one of 2SxIi ? I know by expe
rience that h e  can do so, but I should like to know what 
law of force In motion governs the case . I want to 
know If Inherent weight Is not a po wer In the towage of 
smaller vessels In which weight Is eqnally concentrated 
In proportion to the dIsplacement of water ? A.. We 
thInk th.t the sole advantage possessed by the large 
Iteamer was In the fact tbat her scre w, being more 
deeply Immersed, was not working In such a swift cu· 
rent 8S the smaller ones, and acted more e:tl\clently. 
There was no gain 1 8  the Incre.sed welght_ 

A. D. D. asks ; How can I repolish surgical 
instrnments after grin ding them on a lead wheel wIth 
dour of emery ? A .  NothIng polishes any met.1 better 
tban crocus cloth, used on the article until It Is covered 
with a face of the met.l ltseJr. The more the crocus Is 
nsed, the better It Is  for polishing . 

G. A. A. asks ; If my lightning rod is paint
ed, does the paint 18ssen its ueefu1nes8 as a con d.uctor ? 
A. No . 

W. W. asks ; 1. Is there any loss in recip
roc.tlng motion a8 c01l! p.red with rot.ry motion ? It 
80, how can an engine run half a mUe and back In the 
same time with the same po wer that another can run & 

mUe ahead ?  If thiS Is not a fair illustration, wtIJ yon 
please explain how It Is ? A. We do not understand 
what you mean. 2. Is lt not possible that we may have 
a liquid fuel that wtIJ be 88 cheap and mnch more con· 
venient than coal, even It It has to be procnred from 
coal ? A. It Is possibl e .  

H. E. S. S&ys ; I have a fish net made of 
cotton t wine, which remain8 in fresh a n d  Mometlmes 
muddy water for t wo or three months at a ttme ; what 
8honld It be Immasedln (so as n ot to lose Its llexlblllty) 
to best preserve It from decay ? A. Steep your net In 
melted paralnn. 

G. R. E. asks ; How can I melt white vul
canized rubber In order to m.k. c.8t1ngs 2 A. You can· 
not melt such rnbber satlsfact,rlly. DI.solve It In 
naphtha or els. nse the pnre gnm rubber . 

J. M. E. asks ; What is the commercial im
portance of black lead ? A.. Largely used In t\te mann· 
facture of cruclbles, lead pencils, as a lubricant, stove 
polish, e tc . 

C. C. M. I. a.sks ; 1. Do you know of a ma
nure or fertll!�er which Is solnble In water and which Is  
of advantage In gro wing t obacco ? A. We have used 
.ulphate ot ammonia to stimulate crowlog plan:s, and 
very snccessfully. We should there tore suggest Its em· 
ployment for tobacco . Oth.r soluble salts of ammonia 
would an.wer, but thIs has the advantage that I t  I. con· 
talned In the ammonl.cll Itqnor of ga. works and can 
be obtalned I n  large q uantity I f  needed. 2.  C.n yo u 
give me . reCipe for m.klng an amalgam for .n electric 

machine ? A . Melt together In a crucIble 2 dram s of 
zinc .nd one of tIn ; when fused, ponr them Into a cold 
crncl bl. containIng 5 drams of mercnry. The cnshlons 
shanld be rubbed with a mlxtnre of tallow and beeswax 
before applying the amalgam. 3. Is It also necess.ry to 
have the plate for tbe machlae entirely smooth aronnd 
the edge ? A. Not absolntely neces.ary. 4 .  Wh.t Is the 
proper temperatnre of water fo r  .bathlng? A. A little 
colder than the temperature of the body. 

J. W. P. asks ; Why is it that an explosion 
I. Uable to take pl.ce dnrlng the loadlnlr of  a cannon ,  
\ !  the vent I s  not closed ? A .  ExplOSions o f  thll kind 
are due to particles of Ignited carbon remaIning In the 
gun . Tbe closIng of the vent p.rtlal1y stops the snp
ply of  oxygen,  and this hastens the extlngnl shlng of the 
carbon. In cases where the IIrlng Is contlnuons and 
hasty, these premature explosIons are liable to occur, 
even though the vent be closed . 

T_ J. H. says ; 1. We have a tree, Lhe first 
fork ot which Is sIx feet rrom the gronnd. As the dl· 
.me ter of that tree Increase. year after year, will the 
dlst.nce between the gronnd and said fork also Increale 
or n ot ? A. The Increase Is only by Interstitial lateral 
Irfowth . Tbe distance from the Irround remaI ns pre· 
cllely the same . 2. It Is a settled fact that carrYlllg 
Irish potatoes In the p.nt.loons pocket eure. rhenma
tlsm. Why Is this ? Why do saId potatoes, when so 
worn, become a. hard as stones Instead of decaying ? 
A. Curlons ,  If true . Warmth wlthont dampness will 
gradu.lly deslcc.te a tuber Uke a potato, nntll It be· 
comes very harll_ Warmth and m"lsture wl\J cause de
cay. and I l l s  to be hoped that these circumstances do 
not conspire In the case mentioned. 

G. S. B. says ; I have tried the recipe, given 
In yonr No. 20, for making French poItsh, n.IL ely, dis· 
solving shellac and sandarac In naphtha, and I lind that 
naphtha doel not have the least etrect on either. A.. 
Take the best pure whIte shellac a'ld dissolve In alcohol 
(Iourth proof); add a little gum sandarac. The llneness 
of tbe polish depends entirely upon tle manner and 
skill wIth which It Is applied .  

G .  H .  M .  asks ; 1 .  How ca n  I prevent a tea
kettle from tnrnlng the water brown by rnstlng ? A. 

Keep an oyster sh�11 In the bottom ot the kettle ; and 
when water Is wanted, p onr otr without agitating tbe 
vessel. Be : careful also not to let the water stand In 
the vessel when not In nse. 2 .  What Is the weight of 
ene cubic foot of aIr n ear the earth ? A .  100 cnblc lnch
es of air, at 600 Fah . and SO Incbes barometric prelsnre 
(which may be taken aa expressing the mean average 
condition of the atmosphere at the earth'l snrface) , ls 
31'W4 grains.  Hen.ce a cubic foot under the same clr· 
cnmstances will weigh 586'95872 Bralns_ 

F. E. C. asks ; What metal with which hy
drogen gas comes In contact prodnces lIame aulnclent 
to Ignite gas ? .A.. P1atlnnm In a state of lIne diviSion , 
wben It II called platlnnm black or platfnnm sponge. 

C. T. asks ; 1. How is the paper for print
Inlr decalcomanle prepared ? A. Treat 1t with albnmen. 
2. Wbat eau 1 u.e to make tIn look a bright gold color ? 
A_ V .... "'-. It with shellaC . 

I I  

G. R. asks ; I am manufacturing an article 
of 100 parts copper and 60 parts zinc . It 18 just about 
tbe qnallty ot brass I reqUire ,  but It has the appearan ce 
of yellow brass. Is there not some metal which I could 
add to the mixture to gIve It a richer and more coppery 
color ? A .  There II no way except by Increasing the 
percentage of copper. 

H. H. H. A. asks ;  1. What is a simple way 
to color or bronze a gun to keep it from rusttng ? A .  
Dlosolve 2 parts o f  crysta11lzed chloride o f  Iron, 2 part. 
solid chlorIde 01 antImony, and 1 p.rt of gallic acId In 4 
or 5 parts of water. Apply to the gnn b.rrel with a 
sponge . Let It dry In the air, and repeat the operation 
several Urnes ; then wash with water, dry. and rub with 
bolled linseed 011. The shade deepens .ccording t o  t h e  
number o f  times t h e  operation Is  repe.ted . 2.What ma 
terlal Is the best for gnn wads ? A. A specially mad" 
felt Is used for this p urpose.  8.  How can I make gly
cerln ? A. See p. 317, vol . 30. 

. L.  says ; In your issue of March 28, you 
gIve a reCipe for d issolvIng rUbber I n  turpentine. I have 
tried it in turpentine ,  blsul ohuret of carbont ether, a.nd 
benzine, hot and cold, In b.th and wIthout, and could 
n ever succeed .  I send you a piece of the rubber. A . 

Your sample dl.oolves lu al1 of these, aad part l.l1v In 
naphtha and benzine . 

C. S. asks ; 1. How is milk brought into a 
state of fermentation ? A. After the mllk h as curdled , 
add powdered chalk nntll all the I.ctlc acId Is taken up 
and repeat the operation as the fermentation proceeds . 
2. How can butyric acId fermenl atlon be stopped ?  A 
Try powdered alum . 

G. R. asks ; How can I dissolve boracic acid 
so that It wlJ\ remain In solution ? I trIed 1 part acId t o 
8 of bo!l!ng water, but It preCi pitated on coollng. A 
100 oz •• of w.ter at 750 Fa h .  will dl.solve 13:l( oz • .  of boo 
racic acid. Your other queries wel e B D swered laEit 
week. 

T. C. H. asks ; In doing fine worK such as 
engraVing, will It be more Inj urIous to the eyes t o  use 
spoctacles of tolerably strong magn I fying power. t'lan 
an ordinary eye gl8 s s 8nd 8t'lnd,8llCh as ts  geu eral1y used 
for that purpose ? A .  Whenever strong magnifying 
po wers are used, the eyes require correepondlna- long 
periods of repose to prevent I njury, 

A. T. B. asks ; How is phosphorus dissolved 
prevlons to being applied to the match ? How are the 
matches dipped ? Is thore any daag ..  l n  t h e  process ? 
A. The prepar.tlou Is dlllerent accordIng as they are 
chemtcal or lucifer matches. For ch emical m a tches, 
pnt 40 graIn. of phosphorus I n  • wlde ·mouthed bottl e .  
Add enough o i l  of turpentine to cover t h e  phosphorns ; 
then mix In 10 grains of 1I0wers of snl phur. Put the 
bottle lato hot water until th e  phosphorus Is en tirely 
dIssolved ; stop the mouth of the bottle wIth a cork,and 
well shake the whole until It  has become cold ; a f t e r 
wards p o u r  otr the supernatont oU of  tnrpentln e .  I n t o  
the mlxtnre of phosphorus which remaIn. In·tbe bottle 
dIp the extremities of the matches ; and after som� 
time,  when they have become dried,  arop them Into th f' 
following mixture : DI .. olve 30 grains gum arabic In a 
small quantity ot water ; add to It 20 grains of chlorate 
ot potash , and mix them Intimately together : then add 
10 grains of soot previously mixed with a few drops of 
spirits of wine. In about 2{) hours, the m.tches w!l1 be 
perfectly dry. when th ey will  IgnIte on rubbing them 
over a rough @urfaee. For lUCifer matches, u£le one 
third of phosphorus, .nd the remainder of gum arabic . 
water and colorlnl1.' matter like mlulum or Prusslan blue 
Mix In a water bath and muller carefnlly. Tb e dIppIng 
is peT formed tn the following manner : The melte d eom 
position Is  spread upon a board covered with cloth or 
le.ther, and the workm.n alternately di ps the two ends 
of the match es.  tllat are fixed In a frame . The fumes 
are very poisonous.  

H. L. E. says. in reply to P. S. S. who asked 
whether CorneI1 Unlverslty Is a good school for  mecban'  
Ical enclneerlng : There Is connected with Cornell an 
extensive mechantc.1 and machInery department, fully 
equipped with some of the IInP.st machInery and tools 
to be found In any .bop In the country, and where In 
structlon In practical mechanics Is given by the most 
elnclent professors. The stndy forms an Important part 
o f  the course reqUired of the stndent, and gives a pro · 

IIclent an opportunity to earn something towards his 
own support. 

COMMUNICA.TIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN' 
acknowledges , with much pleasure, the re
ceipt of .original papers and . contribution s  
upon the following subj ects ; 

On the Color of Light. By M. O. N.  
On Veaucellier's Parallel Motion. By-

S. N. M.  
On the Transit of Venus. By R. D. W. 
On Screw Propellers . By J.  E. W. 
On the Sun's Attraction. By C. T. 
On the SCIENTIFIC AMERICAN. By K. M. L 

Also enquiries and answers from the follow 
ing ; 

H. P.-T. J .  W . -S. L.-J . C . C .-F. H . D .  
Correspondents In dltrerent parts of  t h e  conntry ask : 

Who publishes a book on raisIng gold lIsh ? Who sells a 
motor for light m.chlnery, other than a steam engine ? 
Who sells sm.1l engInes for boats, 80 pimple that an 
amateur can run them ? Wh o makes adding m.chlnes ? 
Who makes the best brick macblne ? Who has a paten t 
apparatus or system for blastIng rock ? Who makes 
the best turbine water wheels ? Who sells tbe bes t 
lathe for turnlnp hammer handles ? Who makes stump 
pullers ? Who makes steam en5Z'ineB. as small a8 2x3 
Incbes In the crHnders ? Who sells machines for forlB
Ing and co.tlng pili. ? M.kera of the above artIcle .  
w!ll probably promote their Interests by advertlslng, ln 
reply, In the SCIENTIFIO AXERIOAN. 

Correspond ents whose Inllulrles fall to .ppear shonld 
repeat them. If not then publlshed,they m.y conclude 
that, for goot! reasons,  the EdItor decHnes them. Th e 
addre .. 01 the wrI ter shonld alw.ys be gfv.n . 

Several correspondents request us to p ublish replleA 
to their enqnlrles abont the patentability of their I n ·  
ventlons, etc. Such enqnlrles will only be answered b y  
letter, and the p.rtles should give their addresses. 

Correspondents who wrIte to ask the address of certaIn 
manufacturers, or where speCified article. are to be had, 

also those having goods for s.le, or who waut to lind 
partners, shonld send with their commnnlcatlona an 
amonnt snmclent to cover the COlt of publication nnder 
the head of .. BnBlness and Pers onal," which Is specially 
devoted to snch en qnlrlea . 

© 1874 SCIENTIFIC AMERICAN, INC.
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[OFFICIAL.] 

Index of Inventions 
FOR WIDCR 

Letten Patent of the United State. 
WERE GRA.NTED IN THE WEEK ENDING 

June 2, 1874, 
AND EA.CR BEARING T1l.A.T DATB. 

[Thole marked (r) are reissued patentl . ]  

Alarm. burglar, R .  N .  Wetherill . . . . . . . . . . . . . . . . . . . .  151 ,526 
Apple Cri b, J. M .  Chaplin . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,584 
Auger ,top, S. G. Dare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,571 
A.xle box, T. Il. Burridge . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,562 

Bale t le ,  J. K. Fllc. l n ger . . . . . . . . . . . . . . . . . . . . . . . . . . 151,483 
B ale t I e  fa. tenlng, W. S. D .. vl . . . . . . . . . . . . . . . . . . . . . . 151 .572 

Bed lounge , F. John.on . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,559 
Bed.te .. d fa_tenlng, S. D. Butler . . . . . . . . . . . . . . . . . .  151 ,583 
Bol t·maklLg m .. chlne, W R. Jenkin., Jr . . . . . . . . . 151 ,597 

Boot . tUlener •• forming. L .  Co te (r) . . . . . . . . . . . . .  5,896 
Boot·crlmping maclllne,  W. W. WUmot . . . . . . . . . .  15 1 ,643 
Bracelet , etc. ,  F' . E . Gilbert . . . . . . . . . . . . . . . . . . . . . . .  151 ,583 
Brake,  steam and air, A. Thomso n . . • • . . • • • • • • • • . .  151 ,6 :4 
Brick machlnt,  1. L. H i l t  . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,1i63 
Brick m ,ehlnes, A. J. Hoyt . . . . . . . . . . . . . . . .  151,491. 151,492 
Bru.b.  blaCking, J. M .  St.mp . . . . . . . . . . . . . . . . . . . . .  151.630 
B url .. 1 ca.e. J. H. For.hay . . . . . . . . . . . . . . . . . . . . . . . . . .  151.5� 
Burner, vapor, J .  C. Love . . . . . . • . . • . . • . • . . . . . . . • . . .  151,605 
Can for olls, etc.,  F. E. Jo.el . . . . . . . . . . . . . . . . . . . . . . . 151 .540 
Can locklng a t tachm en l ,  mtlk. F. L. Hatch . . . . . .  151.661 
Cane .. nd stool. combIned, J. H .  Gray . . . . . . . . . . . . .  15L ,585 
Ctt.r axl e,  A .  Hunter (r) . . • . • • • • • • • • • • • • • • • • • • • . • • . • •  5,898 
Car axLe l ubrIcator •• J. Wbl t.ker . . . . . . . . . .  1 51 .641. 15 1 .6!2 
Car brak e . .. I l way . G .  W. HC' p p  .. . . . . . . . . . . . . . . . .  151,593 
C .r coupl ing. VOIl Lacku m  & Douglas . . . . . . . . . . . .  151.5� 
Car coupli ng. O utland & Thomas . . . . . . . . . . . . . . . . . .  151.615 
Car coupl1ng. C. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  1 5' .628 
Car coupling, St' lnger & HIxson . . . . . . . . . . . . . . . . . .  151.672 
Ca.r cou pl1ng, J. W. Young . . . . . . . . . . . . . . . . . . . . . . .  1 5 l ,676 
Car door, gtaID. G. F. Clut! . . . . . . . . . . . . . . . . . . . . . . .  151,475 
Cor propellbr. S. A. S.muc!son . . . . . . . . . . . . . . . . . . . .  151.626 
Car. railroad 01 1 .  �lurray et al. (r) . . . . . . . . . . . . . . . . . .  5.904 
Car seat arm. W .  J. Colal . . . . . . . . . . . . . . . . . . . . . . .. . . . 1�1.470 

Cbor trUC k ,  J. Bidlack . • . • .  -"!' .... . . . . . . . . . . . . . . . . . . . . . . . .  151 ,465 

Car wheel , E .  B. Meat yard . . . . . . . . . . . . . . . . . . . . . . . . .  1;)1.609 
Car wbeel . l>. W. MIltL m J re . . . . . . . . . . . . . . . . . . . . . .  151 .548 
Cars. etc • exolulllng c. nder. from. W . H .  Fletcher IM.5S2 
CarlJuretfl"', J. Ruthven . . . . . • • • • • • • • • • • • • • • . . . • • • •  Ibl ,i25 
Car"et rag looper. F. Rowell . . . . . . . . . . . . . . . . . . . . . . . 151,62! 
Carriage ' p rlng. J. McCurdy . . . . . . . . . . . . . . . . . . . . . . . .  151.495 

Cheese mW , A. C Brln •• r . . . . . . . . . . . . . . . . . . . . . . . . . .  151,559 
Cho ppIng block. H. Anderson . . . . . . . . . . . . . . . . . . . . .  151,554 
C h nrn ,  G eorge & GlendennIng . . . . . . . . . . . . . . . . . . . .  151.6;9 
Compound lor s e para t ing wool. J. F. Col11ns . . .  151 .476 
Coke avon. L. Schantl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .518 
CO/ d.  B. B. Hi l i  . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  15 1.590 
(;orn sheJ ler, A. V. C leland . . . . . . . . . . . . . . . . . . . . . . . .  151 .474 
C u ltIvator a n d  marker, A. Barker . . . . • • • • • • • • . . • . • 151,580 
Currycomb. M . S weet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .673 
Currycomb. B. F. WillIam . . . . . . . . . . . . . . . . . . . . . . . . .  15 1 ,552 
Damp er.  H. F. Dob.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,&75 
D e D Lal dri l l .  W .  R. N utz . . .  ' . . . . . . . . . . . . . . . . . . . . . . . . 151 .614 
Dental engIne.  W. W. E vaus . . . . . . . . . . . . . . . . . . . . .  151 .658 
Diamo n d s  in holders. securing, J .  D . Hnsbands, Jr. 151 ,538 
Door check. L . Goo dyear (r) . . . . . . . . . . . . . . . . . . . . . . .  5 900 
D ress elevator. A B. Smltb ,  . . . . . . . . . . . . . . . . . . . . . . .  151.5 1 5  
D r i l l .  coal. S .  U. Dadd o w  . . . . . . . . . . . . . . . . . . . . . . . . . . 1S1.654 
DrIll. co . n  and bead.  G. W. B. Edwards . . . . . . . . . . . .  15 1.577 
Dumpin g p l .tform. J .  D. Starrtt t  . . . . . . . . . . . . . . . . .  151.831 
Ear rIng. W . P. Yeom.n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.528 
Electrlc pile, tht:rmo, C .  Clamond . . . . . . • . . . . . . • • . • 151 ,568 
Elevator wlndla.,. w.ter. A. B. Dryden . . . . . . . . . . .  151 .480 
E n d gal c',  unfas lenl ng.  A. D. Bourne . . . . . . . . . . . . .  151 .466 
EngIne. g ••• G. B. Braytoa ,  . . . . . . . . . . . . . . . . . . . . . . . .  151.466 
Engine.  rotary. J. B Bennett . . . . . . . . . . . . . . . . . . . . . 151.582 
J!;ngln.s. rotary. H. Chavous . . . . . . . . . . . . . . . .  151.472. 151,567 
Engme govern or val . e .  E. K. E ver.ol . . . . . . . . . . . . 15 1 580 
EngIne valve. dIrect· acting. A. J. L. Loretz . . . .  , 151.667 
Faucet bushIng. J. H. C brlstman . . . . . . . . . . . . . . . . . . 151 .473 
Fence. lron . B .  G. Devoe . . . . . . . . . . . . . . . . . . . . . . . . . .  151.574 
Fence. porta D l e .  R. G. Murpby . . . . . . . . . . . . . . . . . . . .  151,504 
Fence. portable, T. W. O wens , . . . . . . . . . . . . . . . . . . . .  151.616 
FIre arm , breecn loadIng. Deeley & Edge . . . . . . . . .  151 .478 
Fire arm. breech · loading. J .  V. Meigs . . .  , . . . . . . . . .  151 .�96 
Friction, reducing, C. Mon tague . . . . . . . . . . . . . . . . . .  151,502 
Furnace for metal •• heating. D. Eynon . . . . . . . . . .  151 .58 1  
Furn ace for weldIng t Ubes, S .  P. 101. Tasker . . . . .  151,r,20 
Goge. surface A. Schmi tter . . . . . . . . . . . . . . . . . . . . . . . .  15 1 .,27 
Ga. lIgb t l n g  apparatus. C. D. Haskin . . . . . . . . . . . . .  151 .588 
Ga., manuf ,cture of hydrogen. L. F. BIngham . . . 15U57 
Gcarlug. frIction. A. L. Parcell . . . . . . . . . . .  , . . . . . . . .  1 5 1 .506 
Gratn -!"con.rln g  machIne, H. P. Becker . . . . . . . . . . . .  151,556 
GraIn tally, Rakes tra w & S wift  . . . . . . . . . . . . . . . . . . .  151.621 
Gl'mding rollS, ma.c h i n e  :for, G. G:lvit . . . . . . . . . . . . . .  15L,485 
Gun Darrel •• etc . bronz mg. L. C. Allin . . . . . . . . . . . 151.647 
Harrow, O. G. }lewton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.5C5 
Harro w, W. H. Wolfe . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . 151.644 
Hay loader. G. W. Kidwell . . . . . . . . . . . . . . . . . . . . . . . . .  151.5!! 
Heating. bot water. H. Ho ward (r) . . . . . . . . . . . . . . . . . 5.897 
He ating drum. W. H .  Allard . . . . . . . . . . . . . . . . . . . . . . . .  151 .646 
Heel trimmIng machine. S. Keen . . . . . . . . . . . . . . . . . . .  151 493 
Hemp ha'cbeUng m.cblne. G. W. Pittman (r) . . . .  5.905 
HInge •• dre.slng j Jlnt. of. L. P. S ummers . . . . . . . . .  151.682 
Horse a pron, I.  Mason . . . . . . . . . . . . . • • • . • . . . • • • • • • • • •  15l,606 
Hor.e lIay fork . Sutton & Porter . . . . . . . . . . . . . . . . . . .  151.519 
Inbaler. pocket.  W .  H. C rumb . . . . . . . . . . . . . . . . . . . . . .  1 51.570 
Ink, copj in�, A. Teysonniere , . . . . . . . . . . . . . . . . . . . . . .  151,638 
Insect d. stroylng compoun d .  J. W. Johnson . . . . .  151 .666 
Jack. hydraulic liltIng. A. V. Oleda . . . . . . . . . . . . . . . .  151,670 
Kettle cover. E. A. Beard.ley . . . . . . . . . . . . . . . . . . . . . .  151 .464 
Kiln . brICI<. Hargrabe & Beecher . . . . . . . . . . . . . . . . . . .  151 486 
Klln . malt, J .  Wheelwright . . . . . . . . . . . . . . . . . . . . . . . . .  151 .640 
Lamp co'lar. Weber & Kantrszln.ky . . . . . . . . . . . . . .  1 5 1 .836 
Lam p  extlngulsh •. r. F. Rhlnd . . . . . . . . . . . . . . . . . . . . .  151.512 
L am 1 extlngul.ber. M .  Wagner . . . . . . . . . . . . . . . . . . . .  151 .524 
Lamp pend.nt. W. M. UnderhLlI . . . . . . . . . . . . . . . . . . . 151.550 
Latcb. lockIng. R. B. Warn er , . . . . . . . . . . . . . . . . . . . . . .  151.525 
Lath macb l n e .  E. M. Egery . . . . . . . . . . . . . . . . . . . . . . . .  1 5 1 .579 
Lathe, A. C arlstrom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151 . 171 
Lead. manuf6cture of white. A. P. Meylert . . . • . •  151 .497 
J.eveltng Instrument. R. S. H l gglnbotbam . . . . . . . . 15 1 .4<8 
LimE',f>xtractlng, etc . ,  E. Brown . . . . . . . . . . . . . . . . . . . .  151,4 ( 9  
Lucomotlve. I .  P. Mago o n  I r )  . . . . . . . . . . . . . . . . . . . .  5.900 
Loo n pic k e r  spring, W. E. N. Potter . . . . . . . . . . . . . .  151,5-15 
Loom .buttle guide. Ha.tl ng. & Gerald . . . . . . . . . . .  151.487 
MechanIcal motion, C .  Moutagu e ,  . . . . . . . . . . . . . . . . . 151 ,5&0 
Med'Cal  compoun d .  L N Mixer . . . . . . . . . . . . . . . . . . 151.610 
M etal sbaplng a o d  dre sslgg. M. Newman . . . . . . . . . 151 ,f69 
M!I1.tone d res.lng machine. J. Davis . . . . . . . . . . . . . .  15L .655 
M ltten, E .  B. Whlt nLY . . . . . . . . . . . . . . . . . . . . . . . . . . , . . .  151,527 
MoldIngs. ornamenting. Gschwind & Beoerdlck . .  151 .586 
Nan. Z .  1. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.511 
N ut lock, W .  M .  Watson (r) . . . . . . . . . . . . . . . . . . . . . . . .  5.906 
Nnt tappIn g macblne. L. W. Stock well . . . . . . . . . .  151 5 . 8  
Or dnan ce. projectile f o r  rl ned. R. R. Molfatt . . . . .  151 .498 
P�nels, raIsIng and smoothing. Beck 01 al . . . . . . . .  151.581 
Paper. machine for cuttIng. C. Newman . . . . . . . . . . 151.�63 

Paper pulp. makIng palm , J. P. Herron . . . . . . . . . . . .  151,662 
Petroleum . renDIng. N. Root . . . . . . . . . . . . . . . . . . . . . . .  151 .628 
PhotographIc pIcture •• J. M. PImentel . . . . . . . . . .  151.62) 
Pipe. laying a n d j o lnlug. E .  Ferren . . . . . . . . . . . . . . . .  151.482 
PI pe. dIp, G, B'. N orth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1�1.611  
Planing machine. Weed & Schnetz . . . . . . . . . . . . . . . . . 151.687 
PlanIng machine. Woods & Gray . . . . . . . . . . . . . . . . . .  151 .675 
Planter. corn . G. W. Brown . . . . . . . . . . . . . . . . .  151�. 151.561 
Planter. corn. H. M. KIngsbury . . . . . . . . . . . . . . . . . . . .  151.too 
Planter. hand corn. C . l1ltng . . . . . . . . . . . . . . . . . . . . . . . .  151.51 5 
Planter. seed. J. Howland . . . . . . . . . . . . . . . . . . . . . . . . . .  151.490 
Plow. �ang. E. A. Beers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.649 
PLOW. rotary. J. H. PitkIn . . . . . . . . . . . . . . . . . . . . . . . . . .  151.5Ul 
Plow supporter. F. M. Shields . . . . . . . . . . . . . . . . . . . . . .  151.549 
Plow. wheel, W. W. P .. r.ons . . . . . . . . . . . . . . . . . . . . . . . .  151.617 
Plumb bob. J. A. Traut . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 1 .521 
Press. cotton. F. S. Hyde . . . . . . . . . . . . . . . . . . . . . . . . . .  151,594 
Press. hay and cotton. P. K. Dederick . . . . . . . . . . . .  151.477 

Printer.' rule •• cutting. D. H. Perkins . . . . . . . . . . . .  151.509 
PrInting press. rotary. C. Montague . . . . . . . . . . . . . . 151.501 
PrInting press, rotary. MtJntagne el al . . . . . . . . . . . . .  151 .499 
Rack. towel. J. D. H ale . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,51fl 
Railroad .plke. C. Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.657 
Railroad .wltch. street. C. B. Barlow . . . . . . . . . . . . . .  151.555 
Reel for l ines. etc •• D. K. Norton . . . . . . . . . . . . . . . . . . .  151 ,612 
Refrigerator building. A. Zoller . . . . . . . . . . . . . . . . . . .  151.6!5 
Regi sterIng macbln e .  A. D. Holfman . . . . . . . . . . . . . .  151 .469 
Roof •• composItion for. M . K. G lin es . . . . . . . . . . . . . 151.584 
Rubber Int o thread •• c utting. L. Hull (r) . . . . . . . . . .  5,90� 
Sad Iron holder, D. 11:. J ud.on . . . . . . . . . . . . . . . . . . . . . .  151,598 
S.sh bolder. L. J. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .529 
S . sh weight. E. J. Sprague . . . . . . . . . . . . . . . . . . . . . . . . .  151,629 
Saw gummer. H ogan et al . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.582 
Saw mill journal box. A .  Rodgers , . . . . . . . . . . . . . . . . .  151 .622 
Saw mill dog. D. K. Norto·n . . . . . . . . . . . . . . . . . . . . . . . . .  151 .618 
Sa wlng machln e . J.  W. CampheIL . . . . . . . . . . . . . . . .  151.565 
Sa wIng machme. D .  R. & T. H 9arter . . . . . . . � . . . . .  151.566 
Scale •. sprIng. A. Turnbnll (r) . . . . . . . . . . . . . . . . . . . . . .  5.901 
Scra p e r, Farmer et ale • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  151,£56 
Scre ws. nicking metal. C. F. Twichell . . . . . . . . . . . . .  151.822 
SeedIng maChIne, Lee & !jlnk, . . . . . . . . . . . . . . . . . . . . . .  151.494 
Separator. grain, J. H. & H .  G athman . . . . . . . . . . . . .  151.651< 
Separator. grain. J. Koons ,r) . . . . . . . . . . . . . . . . . . . . . .  5.899 
Separbtor, ore, H. Sbaf!:'r . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 ,547 
SewIng machIne. J. B. B lan chard . . . . . . . . . . .  , . . . . . .  151,558 
SewIng machIne. book. Parkhurst et al . . . . . . . . . . . .  15 .507 
Sewing machIne cover. S. Morris . . . . . . . . . . . . .. . . . . .  151.503 
Shoe soles. nailing. E .  F. Rlchard.on . . . . . . . . . . . . . .  151.546 
Shut' er worker. C. Chatneld . . . . . . . . . . . . . . . . . . . . . . . .  151 .£51 
SIgnal,  fog. G. C. Patti, on . . . . . . . . . . . . . . . . . . . . . . . . .  151.31b 
S.zlng anJ varnl.hlng muslin. etc • •  G. L. Jaeger •. 151,596 
Sklrl s u pporter. C. A. Bal dwIn . . . . . . . . . . . . . . . . . . . . . 151.648 
Slot. frame. J. W. CremIn . . . . . . . . . . . . . . . . . . . . . . . . . .  151,585 
Sled. baby walker. etc . •  parlor. H. W. Eastman . . .  151.48L  
Sled brake. J .  Egbert . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 578 
Soap bnbbles. makIng. S B. BII.s (r) . . . . . . . . . . . . .. .  5.895 
Soldering Irons. heating. G. H. Perkln . . . . . . . . . . . . . 151.6 ' 9  
Sower and distributer. I .  B. Conklin . . . . . . . . . . . . . . .  151.65 !  
SowIng macl.lne. seed. J .  WilkInson • • • • • • • • • • • • • . .  151 .674 
Spark aJ re.ter. B. Albertson . . . . . . . . . . . . . . . . . . . . . . . .  151 ,50il 
SprIng. coated steel, R. Welden . . . . . . . . . . . . . . . . . . . . 151.688 
Stage Bcenery, etc., H. F. Parsons . . . . . . . . . . . . . . . . . .  151,671 
S tech tra p .  J. P. Schmitz . . . . . . . . . . . . . . . . . . . . . . . . . . . 151,048 
Ster�08co pe lens frame, H. Dorr . . . . . . . . . . . . . . . . . . . .  15 1 ,576 
Stone. artlllclal, G. S. Dean . . . . . . . . . . . . . . . . . . . . . . . . . .  151.673 
Stone tools, sharpenIng. E. L. Moore . . . . . . . . . . . . . .  151.54� 
Stove. C. H. Frost (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.894 
Stove. I!:. P. Hllde Drand . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,589 
Stove. cookIng. J. Peckover . . . . . . . . . . . . . . . . . . . . . . . .  151 ,508 
Stove. heating. W. Doy l e ,  . . . . . . . . . . . . . . . . . . . . . . . . . . .  151 .479 
Sugar ltquorlng apparatus. E. Langen . . . . . . . . . . . . .  151.608 
Bugar, manulacture of hard . E. Langen . . . . . . . . . . .  151.602 
8ugar mold. hard. E. Langen . . . . . . . . . . . . . . . . . . . . . . .  151.604 
Tabl •• lronlng, G .  McMullen . . . . . . . . . . . . . . . . . . . . . . . . 151.608 
Tablet,  writing. H. M. Hlnsdlll . . . . . . . . . . . . . . . . . . . . .  151.591 
Tongue suppurt. Schroeder " Newell . . . . . . . . . . . . . .  l51,5 ! !  
Toy. M .  C .  L e e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151,542 
Trap, animal, S. Frienl1 . • • • • • • • • . • • • • • • • • • • • • • • • • • • • •  15 l ,484 
Trap. hog. C. X. CampDell , . . . . . . . . . . . . . . . . . . . . . . . . . . 151 .564 
Trap. hog. J.  McCornack . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.Wi 
Tubes. etc •• threadIng. L. W. Stockwell . . . . . . . . . . . 151.517 
Turpentine tool. W. Watson . . . . . . . . . . . . . . . . . . . . . . . .  151 ,551 
Tweer, N. F. Blodgett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  151.6110 
Tyre ups.ttlng macblne. W. Bowden . . . . . . . . . . . . . . . 151.467 
V eblcle hub band. M. H. Clane . . . . . . . . . . . . . . . . . . . . .  151 ,569 
Velocipede. J. H. Glb.on . . . . . . . . . . . . . . . . . . . . . . . . . . . 151.660 
Wagon brake . J .  W. Beale . . . . . . . . . . . . . . . . . . . . . . . . . .  151.468 
Wagon seat. J. E. Hopping . . . . . . . . . . . . . . . . . . . . . . . . . 151 .665 
Wa�ons. unlo.dlng header. H. Kiehn . . . . . . . . . . . . . .  151.601 
Waohlng machlne, boller, F. H. Ble.ecker . . . . . . . . .  151.53S 
Watcb regulator, J. W. Hurd . . . . . . . . . . . . . . . . . . . . . . .  151 ,587 
Watches. a.: l u sta ble cap for. W. W. Stewart . . . . . .  151.516 
W a ter from ' "am. separatlng. B.  J.  Hobson . . . . . .  151.664 
W Indow sc. ' '' . T. Kell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 151,599 
Wrcncb. lJ I. , , ' . ger & Holll1ger . . . . . . . . . . . . . . . . .. . . . . . 151.6;;5 
Wrench pl l '  ' . J .  B. Westwlck . . . . . . . . . . . . . . . . .  , . . . . .  151.589 

APPLI ':ATIONS FOR EXTENSIONS. 
Application. hav, been dulyllied and are uow pendIng 

for the exten.lon of the following Letters Patent. Hear· 
Inga upon the respective applications are appoInted for 
the days hereInafter mentioned : 
29.9l8.-MoLDING MET ... L PIpES.-H. Parmelee. Aug. 19. 
29.917.-SELF ACTING DBAWBBIDGES .-L. Schneider et a/. 

August 19. 
29.9"dJ.-MoBTrSING M"'CUJll'E .-H. C .  Smith. Autru.t 19. 
29.92S.-PL ... ,nNG M ... OHIN E.-H. D. Stover. August 19. 
8O.080.-STE"'M ENGINE .-W .  Wells. AnlfUlt �. 

EXTENSIONS GRANTED. 
2S.338.-GR"'IN BINDING M ... cmNE.- D. W. Ayres. 
2S,6J8.-M ... BKING CLOTH.-H. W. Fuller. 

D ESIGNS PATENTED. 
7.463.-DR"'W1IB PuLL.-A. D. Judd. New Haven. Conn. 
7.464.-W .... H B  ... SIN.-J .  R .  Lancaster. New York city. 
7.466.-SINK.-J. R Lancaster. Sew York city. 
7.466.-W"'SH BA81N.- J. R. Lancaster. New Y ork cIty. 
7.467 -SHELF BBACKET.-A. H . Lowell. Manchelter.N.H. 
7.4S8.-STOVES.-J. S ,  Perry et al • •  Alb.ny. N. Y. 
7.463 . -CARP,orING . - J .  FIsher. PhiladelphIa. Pa. 
7.470.-DR"'W1IB PULL -J. GIrard, N e w  BritaIn. C oo n .  
7.4;1 t o  7.474.-C"'BPET8.-H. Kerr. Philadelphia. ra. 
7,175 & 7.476.-CABPBTING 8.-H.S.Kerr. Phllsdelphla.Pa. 
7.477 & 7.478 -C"'RPETS .-ll . S. Kerr. Phila delphia. Pa . 
7.419 & 7.480.-CABPE1S .-W . Kerr. Pblladelphla. Pa. 
7.48 1 .-IRON FENCES.-S. Turnbach. Bloomsbnrgh. Pa .  
7.492.-CARPETS.-W. F. Wal t ,  Auburn . N .  Y .  

TRADE MARKS REGISTERED. 
1 81 t .-COLOR MOBDANT.-Burgess et al .• Woonsocllet.R.r. 
I ,H2.-HAlIs. RTO.-P. T. George & Co . •  Baltimore. Md • .  
1 .8 L8 -MEDI<lINE.-W . C .  Hamilton & Co . •  Clnclgnatl.O 
1,814 -LIQUID Po·rAsH .-Holwan ", al •• N e w  York cIty. 
t.815 -CIGABS. ETC.-T. H. Me ssenger & Co •• N. Y. city. 
1 .81S.-SoAPS -So W .  McBride & Co .• Chicago. 111. 
1,817.-SlfOKED & OTHEB MEATS.-l.Mlchener. PhUa •• Pa • .  
1,818.-CIGAk • • -L Moss. Chlcago. m. 
1.019 -KNIT GOOD8. -Plalnvllle M'f'g Co •• Plal lVllle. Ct. 

1.820.-l'LASTEBS.-L. W. Warner " Co . • New York city. 

SCHEDULE O. P'&TElIIT JrEBli. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0  
On each Trade Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '� 
Ou lIllng each applicatIon for a Patent (17 Jeartt) .  813 
On Iisulug each original Patent . . . . . . . . . . . . . . . . . . . . . .  '�O 
On appeal to Emmlners·ln· Chlet . . . . . . . . . . . . . . . . . . . . .  10 
On appeal to Comml.s!oner of Patent .. . . . . . . . . . . . . .  n«J 
On aupllcatlon lor Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
On application tor Extension of Patent . . . . . . . . . . . . .. 30 
On granting the ExtenBlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
On llUng a Dlaclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . lO 
On an application for DesIgn (3� years) . . . . . . . . . . . . .  10 
On application for De.lgn (7 years) . . . . . . . . . . . . . . . . . .  '13 
On application for De.lgn (14 years) . . . . . . . . . . . . . . . . . '30 

CAIUDIAlf PATElfTB. 
LIST 01' P ATBNTfI GRANTED m Cu ADA 

MAY 26 t 029 • 1874., 
8.472.-W. H. BeckWith. Ottawa. Carleton. Onto  1m· 

provements on heating. cooking. and ventilating ap· 
p&r.tus. called "Beckwlth's Heating. COOkIng, and 
VentilatIng Apparatns . "  May 26. 1874. 

3.478.-8. S .  Putnam. Boston. Snlfolk counly. Mass .• 
U. ii. Improvements on macblnes for maklog wrought 
nail •• called "Putnam'. Wrongbt NAil Machine . "  May 
28. 1874. 

3.474.-T. Foley. Brantford. Brant &ounty. Ont o Appa. 
ratus and proce8s for manuf <cturlng extract for tan· 
nlng and other purpo.e. from hemlock. oak. and other 
bark and aubstances cODLalning tannin, called U Foley'8 
Non·Vacunm Apparatns atod Process for ObtaInIng 
Bark Extract." May 28. 1874. 

3.475 .-S. P. Leake. London . Middlesex county. Onto 
Improvements on bedsteads .called .. Leake's Improved 
Bedstead . "  M ay 28. 1874. 

3.176.-E. P. Morong. Bo.ton. Sut!olk C01lllty. Mass . ,  
U .  S. Im provement. o n  method o f  layi n g  and pre· 
servtng wood p a.vements, cal led " M orong's Method. 01 
Lay ng and Preserylng Wood Pavemen ts." May 28. 
1874. 

3,477.-E. Myer •• New York city. U. S. Improvement. 
on rotary pnmps, called UMyer's Rotary Engin e . "  
May 28 .  1874 . 

3.178.-M. WaInman, South Orll1la. Simcoe county. Ont. 
Cllurnlng Macb lne. called " Welnman's ChurnIng Ma· 
chIne . "  May 28, 1874. 

S.479.-J. W. Elliot. Toronto. York county. Onto 1m· 
nrovements In heatIng .toves. called "EllI"t's Fuel 
Saver." May 28. 1874. 

3.480 -J. Taylor. Hamilton. Wentworth ceunty. Ont .  
Improvements on rai l way freIght cars. called "Tay· 
lor'. Improved Box Car . "  May �8. 1874 . 

8.48 , .-J. A. Mot!at. Dundas. Wentworth county. Onto 
Improvements In a machIne for .tonlng cberrles. 
ca\led "Molf.t·s Improved Machine for StonllJg Cher· 
rle s . "  May 23. 1874 . 

3.462.-W. T. Kellogg. Troy. Ren.lelaer county. N. Y •• 
U . S. Improvem· nt. on portable forges for black· 
sm1tks. called "Tbe EmpIre Fan Blowing Portable 
Forge . "  May 28, 1874. 

8,183.- W. Quinlan. ldaylleld. Santa Clara connty. Cal . . 
U. S. Improvements on a trIpartite tie link for 
chaIns. called " Qulnlan's TripartI t e  Tie Link for 
ChaIns." May 28. 1874 .  

8.48 1.-J .  Bennett. Bellevme. On t o  Improvements on .. 
fanning mill ;and separator, called U Bennett's Im
proved Ockerman Fanning MlIl and Separator. " Mal 
28. 187�. 

8.485.-Wmlam W. Allmand. East Boston. Sulfolk coun· 
ty. Mass .• U .  S. Improvement. on valve rellttlng 
machlnes.called" Allmand·. Valve Rellttlng MaChine." 
May 28. 1874. 

8 48�.-C. Cole, Mer!den. Sullivan county. N .  H .• U. S . 
Improvemen ts on a maCb.ine for wa shing, called I· C .  
Cole's Excelsi or W asher. "  May 28. 1874. 

8,4S7 -J . T. Cocking. Penunce. Ccrn waU county. Eng. 
Improvements In the mannfacture of corsets c r  otay. 
and ot her articles of wearing apparel. called "The 
Poro· PI .. Llc Corset." May 23. 1874. 

8.4E8 .-G. N .  Torrence. PhUadelphla. PhUadelphla conn· 
ty, Pa • U. S .  Improve meu ls vn combined mattresb 
and llte prelerver. called "Torrence'. Life Saving 
Matt....... May 2�. 1874 . 

S.489.-P. Cadell. VIctoria. Vancouver'. Island. British 
ColumbIa. CombInation of machinery and apparatus 
for the extraction of gold from auriferous gravel mate· 
rials. called " The American Gold Washing I:!lulce or 
Flume. with Power SlftL n g . "  May 28. 1874. 

S.490.-J. B . wm •• Montreal. P. Q. Improvements on 
boraeshoe nail machIne •• called " Wills' Improved 
Dodd Machine . "  May 28. 1874.  

3.49 •.  -G . W. McCready. Village Petttcodiac. Weltmore· 
land county. N. B. Improvements on borlng machlnes. 
c.Ued "Tbe VIctor Boring Machine . "  May 28, 1874. 

S.497.-F. A. H. La Rue. Quebec. P. Q. Un nouveau el 
utile perfectlonnement dans la concentration des py
rItes de culvre et autres pyrltel . (" La Rue's llethod 
and Process for Cleaning and Concentr .. tlng Copper 
and Other Pyrl tes . ") M.y 29. 1874. 

Baek Paae • • • • • • • .1.00 a line. 
Inside Pa .. e ·  • • • • • • 73 cents a lIae. 

Imgra�/ngs mall htad ad�_tl1neTIt8 at the same rate pet 

l,ne. lllf measuremet>I, as the loiter press. A"".� 
mtm be rece/"ea at publicaUon of!1c4 as earlll 1M FrIda� 
morning to appear In """" _. �UST PUBLISHED-A TRE ATISE ON 

A& IMPROVED METHnD FOR OVERCOMI N G  
rE EP GRADIENTS O N  RAIL WA r S .  By HL nry Han· 

dysld.. . 8vo . . sewed. 400. 
ECONOMY 1 '1  THE U8E OF STEAM : A Slatement 

of the Prlncl
R

les on wblcb a SOlvIng Jf Steam ean best 
b�&�'¥'A\1CTlo:<i ���fHlP!�!� �v3E��hr O\! '�AS 
WORKS. I\y W .  C. H o lmes & Cn.  8vo . •  c\t.th. ,1 50 E. &; F, N. !'!PON. 446 Broome !'!t., N . Y. 

THEORY OF ARC H ES. By Professor W. 
Allan , Wltn illustration.. FormIng No 1 1  of Van 

N ostrand's Science SeriPB. 18mo., board8. 5Oe. 
D. V AN NOSTRAND. PUBLISHER. 

23 Murray St and n Warren St .• N ew York. 
•• ' Copfes sent free by mall on receIpt ot price . 

P ATENTS BOUGHT SOLD, and IB-
TRO l) Uf'ED. F .  T .  H RAM8DEN . MechanIcal 
EnKlneer. Br) an BlocI'. ChI cago. 111 . 

PIPEI I'IILTIHG. 
CHEAPEST. most DURA BLE aDd et!ectlve coverIng 
known. EncMs.d In Ga ' vanlze d Iron. ready for Imme· 
dlatp allpJlcat,on. No skilled labor requIred. Can be 
removei! a n d  uoed agBIll , Send for CIrcular. 

VEGETABLE FELTING COMPANY. 
18 Beekman St .• N ew York 

p----t-P=--·�d�2����WE�DELL-S-DOOH:8TOP OS al tlC.53 N. 10,b S t  • Phllad.lphfa. 

KING P A T  E N  T CASE HARDEN ING 
Iron converts the outslue Into Steel-f'an be an 

nUI.d and teJDDered as otker stert: 
l.0IBf��

.
:P:g:�iA� 

KRYOLITE. F LUORSP AR. FLINT. SI. 
LEX, Marbl e  1lnely groun1. Bloodotone. Load-8tulle, Sodlum, Potassium. Al'lmtofum, Utsmuth, Nlckel , 

�::�:�:lJ�:�J� ������A���8���e:11' ir����t,t 8:rb�e; .. 
8tt;::8 Strontitl. a n d  Bary a, N 1 Cke-1 Salta and Aoorteij, 
pure Sulpba'e AlumlDB. black Lead. Zalfre Borax. Salt· 
pf>tre-all rare C n eml cals . .... rudf> mfl.tertaJ� lor m a n ufac
turer's ·lie. L. & J, W. l'EUuHT WAI'GER. lmp lftlng 
and ManufacturIng Cheml.ts. P.  O . Box 8616. 180 Fulton Street. New YOrk::,' -=-__ c;; ._...,.:--=-= __ -.,-__ -= 
WANTED-Larl!"e Vertical Shears (second 

hand). to cut readily the heavle.t cla.s o f  W rough t 
�bf 8r:p

o
n�' ldd�e::Tcr1f�iRgBE1��Kri�,1:1c:i��� ���� 

pany , Montreal, CanadlPt . 

F
OR SALE-Machine Sh1)p on Main � t . •  
22150. two Storie • • FIrat Power. Price 12000. Tools ,18OJ. J. E. COX&TER. W inchester. N . H. 

TWO Valuable Patents for sal e or l et on 
royalty. W. R. BURGES�. Faust Mm ••  N. C .  

T O  A L L  P E R S O N S 
bavlnll materIal. to Grind or 
Pu)veri ze,and int erest e d  in man
ufacture of Fertilizers. send for 
Pamphlet L o  

DENMEAD & SON. 
BaltImore. Md. 

THE SCI E NC E  OF H E .\LT H begins new 
volume with .J uly No. N o w  r.adv . $2 a y ear ; ,1 

�a��:ts�ea.id�c��s;; .
a
R� "wE'i��. tf89·IA�;a:r��;�� ��I.y 

B AN KRUPT'S S A.L I<;  OF HO R ' ZO N T A L  
&nd V ertica.l Steam Engtnes. Al so, n e w  Mnd second 

Gaud Mac inlst's Toolfil . Sello tor circulars at 
T HE YALE I RON WO RKs. NeW lIaven . Conn . 

G U lf'  W O R K .  
WANT E D -CONT RACTO "S A N U  JO BRE RS ON 

GUN WVH\;{:&c�i'sl"�Rg��P�XT�W�· A�t�·C� . • N e w  Haven , Con n .  

Last Ohance 
FOR 

AN EASY FORTUNE ! 
--0' --

Fifth and Last Gift Concert 
IN AID OF THE 

Public Library of Kentucky. 
1 U L Y  3 1 s t ,  1 8 7 4 . 

LIST OF GIFTS. 

3�: 8�::: �::t am : : : : : : : : : : : : : : : : : : : :';88:8Sg 
8�: fi�::� �::t a:fL: : : : : : : : : : : : : : : : : :  l:l:SSg 
One GranU Ca�b Gilt . . . . . . . . .  21i.000 Ii Cash I � i fta, 820.000 each. ...  1 011,000 10 U8ah Gih8, 1 t.O(lO .... ch . . .  1 40, (1 00 1 3  C lasb G. tiM, 1q,000 each . . .  1iiO.000 20 ()a8h Glft8. i),000 elt ch . . .  100,000 2ii Caah G.li.�, 4.000 each . . .  11'0.000 30 l 'a8b Gilt"" 3.000 each . . .  90.000 liO Caab Gllt8, 2,000 .. acb . .  1 00,UOO 100 Ca8h Gilt8, I,OUO each . . . l UU.UOO 2�O Ca8b G1 It8, lilJO each . . .  12U. OOO iiOO C .. ab Gilla. 100 each . .  30.000 
19.000 Ca8b G1 lt8, 1i0 each. ' • .  9liu. 0 00 
GraadTota l ,20.000 Glfta,all caah,2, liOO,000 

PRICE OF TICK.ErS. 
Whole Tlcket8 
Ha)ves 
renths, or ea .. h Coupon 
1 1  W h ole Tlcket8 for 
:lZ l ·Z Tickets Cor . 

$ 5 0 00 
2 5 00 5 00 

. 500 00 
1 ,000 00 

For Tickets or I n formation. Addre •• 

THO. E. BRAMLETTE, 
Agen' and Manaliter. 

Pnbllc Llbral Y Bulldlnl<. LOUis ville. Ky . 

or THOMAS H. HAYS & (;0 .• EASTERN AGENTS. 
6()9 BroBd �·ay. N. Y. 

EDISON '� I� D U CTO H.lUM-A powerful 
dectrlcal Inductlon · c o · 1  for gI vIng shocks. Useful 

tUI m�dlodol purpo"'es aud amu8em'"'nt.  Prlc .;; on Iy SIX 
DOLLARS. Sen t. C.O.D., by 

'll:'J'fS&N �'}3JURcA't�I"r .  
10 & 1 2  W�t d  S' .. N e w a l k .  ". J .  

FO�:eti!-;�e:��ltl�r6y c;.
0

��:�;
n
lro� �"o�k��·�g�:� 

8UifdlDg� al � J) welling tor s u perlnttnden t .  The Prem· 
Itles ar� DOW known &8 the Peat Works, at Beaverto w n ,  
N.  J .  The p1'lrchas .. r can pUTchase W i t h  s a i d  l actory as 
mnch of 195 acrelj of La nd as he de.,'rt>8. l'htF propprty IS 
8ttuated at Beavertown (Lincoln Park station ' t  on the 
Boonton branch of the MorriR SlJ d  Essex railroad, and 1s 
on the line of the rat lroaCl and on the MorJ lI aDd Essex 
cana l, a ba.sln connect1 ng the Works With thl" cana.L 'I h e  
F;ggS�t!i"y"o���t ;u��\�: ��°!l'lJoU'�

s
��R'1.1l3. �����e�� 

rat��ro��t'Xri.l /:an:i��O!d
o

rl!ak:��tl,llf:�����;g�*�IJ� 

AGENTS-Fast Selling Novelties. new a r
ticles . Ll'lwf'st PrtceR. !-''''n d  for cir cular. Sam· 

p e�A:TlONAL NOVJ£LTY CO . •  301 tlroao war . N . Y  

ALL KINDS OF IRON AND STEEL DROP 
FO RGI NGS made to order. N E W  I!:N GLAND 

o OR AND M U W K R  CO . . Ilan burv. Conn . 

P A T E N T  

!��t?!r!el�!!'�.¥.�!���!fuf 
� .. Arbon. and othp1" wnoli WOT'lttll l' m&ch!ner/. 
&, 4 . W. It IDS MACHINE CO • • I 910bt>rty Mt .! N. V. :  

Send for ClfcL>lars. etc. l 67 Su1111U y • • Bolton. 

© 1874 SCIENTIFIC AMERICAN, INC.



BAIRD' S 

FOR PRACTICAL MEN. 
---0---

cill i';,'i> ��J1�UI'}..dJ(�n��r�'1t�a���se �:o��fiT�; sent, (rep of postage, to any one who W�) favor me with his address. 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 406 WALNUT STREET. Pblladelpbla . 

Cooper's Engine & Mill Works, 
MANUFACTURERS OF 

First-Class Stationary En[inHS, 
Flr .. t - With .Ingle .lIde valve cnt·01l' by lap at " stroke . Second-Wltb Indexed cut·01l' valves arranged to clo.e at any oart of Itroke . 
Third - Steam jack, ted c} Unders. Iltted wltb patent automatic cnt-off valve geat" and governor, 

�:re3n 
����e t'ri�����gi

b
t90 �aC�etlls81f.!;;��; from I ton coal. 

PORTA BJ,E ENGINEe, of 8, 10, 20, and 26 Hor ... e �ower. 
IMPK" V �;D H AN G E RS. COUPLINGS. FOUNTAIN 

BOXES A:-l D � H AJf TlNG. 
. 

FRENCH IW IUI SPR I NG U RIST MILLS AND BOLT· 
IlliG APPA I:ATUS. • 

C I RC ULAR SA W M ILLS AND FIXTUItES. BOILERS. 
M IL ' ,  M,\(JHIN";KY. C ASTINGS . ETC. P- State wha.t Is wanted and Clrcularl tree. Addrt'ss 1n fuU, (!l Z:HE JOHN CO OPER ENGIN�O:;;ffeJ'gn: o. 

$72 E AC H W·.£,BK. il g ents wanted ; par. 
_ t lculars Ir<e .  J .  WORTH & Co .• St. Louis Mo. ""' I  At50N'S PAT'T FRICTION CLUTCHES Jl are maBulactnTPd bv VOln� W. 'M1I.�on & Co. �������, h�LNe�i�J'·fc��. fk��n�,l;l�� street 

A Set of 1 2  Steel Lathe Do!!'s 
Fr,?m ?f to 24 'l)!'h . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 'jB17'� to . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S OC  Ir�,n, f�?m ,� ig � 1 1th:::::::::::::::::::::: : : : : : . : : : : :  It� 1 Set of Steel Clamps . . • • • • • • • • . . • • • • • • • • • • • . • • • • • • • . . .  12 .50 
E�pa�'

dr��u \1an�rel .. 'taking ' aiiythliig' if;iD: � 'to' 4$10.00 fllChl�S, &c. Send to C. W. LE CO UNT. South Norwalk. Conn. for Ch'ell lar. 

___ ______ ��y�M�a�iI��=-����::��==::::� 
STEDf BOILERS for sale cheap-1 5, 25, 35 

4U H . P. S. C. H L L L � .  5 1  Coul tland t  � t  .•  N e w  Yor", 
HUSSEY'S NATIONAL 

Cotta[H Architectnre. 
�;"'fe a8�& �����!,pde��r:ll� f;:I�fJ Styles 01 low·pr1�ed HOUI'P.8, wtth SO"ClficatioD8 and Cost , Just Pub /ished. Royal quarto. Post.pald , �. 

NATIO N A L  Plan ... DetaU ... WOODWARD'S } 10000 WORKING DRAWINGS 

' RCHITECT Speelllcatlons & EsUmates 
A. TWRLvlO Do�s, post· 

paId. 
MON('KTON'!i! N A TIONAL I Slx Dolla .... pe ... 

STA IR-BUI I.D KR. I paid. 
M O N fl K TO N ' S  NATIONAL I Six Dollar ... PORt 
CARPENT'ER & .JOINER. 5 paid. 
_._ O RA �GE .J..!!.nJ) CO .. 246 Broadway, N. Y 

$10 A DA Y. Empl oyment for aH Patent Nov ", ties . GEO. L .  FELTO N , 119 Nassau St., N. Y. 

THE PRA.TT & WHITNEY CO . , Hartford, Conll . ,  are preDaTed to furniSh , from their fact ory 
�I����,�� W.

0
2dg�t�

e
��n�����1�� ��, 2�ti.ta��/���ec��:; ��'d ���l;'�;'Fl�I�p:.
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��w'iDl:���h't:;�t��
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r
f��g�I'�8

e 
and for El.1)ectal purpoges, Including drop and trip ham! mera, blacKsm1t,b shears and tron shop cranes of thorougb c < orstructlon. with lull equipment of the beRt modern attsehmcntB. Enquiries tor description and prt Ct!8 are 6011c1ted. $1'70-A WEEK-TOAG·EN''i'!\-=-!\ure . FOiiriieWPat I ents .  J .  D. N E S BITT. Foxboro', Ma.s 

The Toll-Ga.te I Prize Picture s.nt free! An 
dnd ! A d o rf'RR . wit.n flt8U:D!W.PB�O�"�El) '��3�IJ;C� .� 

The American Tarblae Water 
Wheel, 

:�:on,;�t 1�.li��tf3c
a
��s��

b
�

lt
J:��� Emerson. sbowln@ the follOwing use. fill -I!.'ct of the power of the water util ized. being the hlgbest results ev. er known , Perc�ntage ot Part Ga.te : �, SO.08 i �P�r ��h�'o�s:r:o�'���: ; �i'.�:90. A full r�ort may be obtained of �ln0'ht'n. LLS III TEMPLB. Da:r. 

"J;"O R  L gG A. L A. D VIC E CONCERNING r I "l t r1 ngement8 IIno P"tPDtS. CODSUlt R. 8. McMAS. i��k. Crcl�U8;:!�{O�
t
B�d �(� ���t!��8��,�!ii t��8�8�' New 

1832 C'J\jt1J!j� \)a'tI f'A'!'.I!a'II·!'. 1 871 WOODWORTH PLANEBS And kll'S ,W1ng MachIne •• Wood and Iron Working MA, chlnery. lCngloe., Boilers, etc. JOHN B. SCH KNCK'S 1I0NS.lI&tteawan. N. Y. &lld 118 Llbert:r St •• New York. 

J titutifi, �mtri,au. 
pATENTS , 

The publishers of tbe SorBNTIFIC A"KBIOAN have 
acted <s solicitors of patents In the United States and foreign countrIes for more than a quarter of a cen· 
tury. More than FIFTY THOUSAND 1nventors have availed themselves of tbelr services. All patents se· cured through this agency receive a special notice In tbe 
SCIIONTIFIO A"ERICAN, whIch frequently attracts pur· chasers for the patent. Inventions examined, and advice as to patentabllltr free Patents obtained In the best manner. and with aa llt· tle delay as po.slble. Caveats .prepared from either model or drawings. and filed In tbe Patent 01llc. at short notice. SpeCIal examInations as to the patentability of Inven· tlons made. at the Patent 01llce. on recell't of model or drawing and de.crlptlon ; cost for thIs search and reo port, '5. Trade Marks.-The nece.sary papers for .ecurlng protection to manufacturers and merchants In tJlls country anll abroad are prepared at this olllce. Design Patents. for protecting artIsts and dellgners of any new ornamental work, are quickly and cbeaply obtained through thIs olllc •• 

Copyrlgbls obtained. Foreign Patents are solicited In all countries where patent laws enst. Pamphlets. containing tJle cost and full particulars. mailed on application. Canada Pate/lts.-Canada Is one of the be.t countries for patents. The C08t depends upon the Icngth of time for whlcb a p':tElnt Is de8lred. Full particulars by mall 
on application. • (. 

We shall be happy to confer wtth Inventors. examIne their models and drawings. and advl8e with them a. to 
obtaining patents wIthout consultation feu. Every kInd of Information pertaining to patents. at home or abroad cbecrfully given . 

Send for pampnlot, 110pages. contaInIng laws and f 
dIrections for obtaining patents. Addre •• 

MUNN & CO •• Puhllshers SCA�N}".�:� ��!.�I'k?Y. 
BRANOU OFFIOB-OOrner J1' aad 7tb l!itreetll. W.shl"l<ton. D .  C. 

MAGNETS-Permanent Steel Magnets of any form or sIze. made to order by F. C. B EACH 
�brW.;1t \��

r
T����'a:J'�J;���e M;�:�a

o
�b t�.r:i!: 

mentB. 

E. M. MAYO'S P AT. BOLT CUTTER, I7"Send for Illu.trated Circular. CincInnati. Ohio . WHETH ER YOU WISH TO BUY OR SELL 
S T El .. lbHfzv�fY:; E S . 

PA TEN 1S, Write to E .  E .  ROBE ltTS, 119 Liberty St., N.Y. 

RISDON'S IMPROVED TURBINE. 

H�"�;�;d�!�\:':t{l'i�:s�dp���:ndt':.�·eb�t 
wbeel tested at Holyoke or .Ise 

1 8�8, Dec .  10-86 In . wbeel full 
.... c .W I"�'n':-" "!:.!.�" ;� U e�tt�\sl��';���� 

elgbtbs 'S91 
'76. 

tiit;;il.l::�,�!ti�J,��::tii H. WES LEY PER � INS, 
DESIGNER AND ENGRA VER ON WO OD. 34 Park Rnw. New Yo.·k. 

ILLUSTRATLObjS OF E V E R Y  I H ING. 
SA l'IiFAC nON GUARANTEED . 

The fact. aba, tonI. flil.HILL. 11 •• '16 pu ,",CoW. .. 6 "  t.AIlt:! .trengtb. a Dner 1ln1Ih. and I. truer \0 pge,tllan aDY otber In ule. renders 1\ undoubtedly the mo.t economical. We are al.o the sole manufacturers of tJla CKLKBlLATKD CoL
[,INS PAT. ColJPt.lN8. and furnllh Pulley •• Hangen. etc. g!J�� �Ol\ approved lt:rla •• Jm.�JIl.t�t'::&�&:-l.PII' 

Try I\reet. :w. r.nd 8d aVeRu ••• Pltt.burrh. Plio 
110 S, Ganal .t. Clilcago. _.JlMltock. of thl. BhaftlDg In .tore r.nd lor Iale 11) rULLER DANA III FITZ. Bo.ton. Man. 

aKO. PL.iCE:A��'8121 Chamben .treet • •• Y. 
PUl:RC K III W e, Milwaukee, Will. 

OTIS' SAFETY HOISTING 

Machinery. 
1(0. 348 BRO.:t�f\.. tx"'\JoA. co .. 

BLAKE'S PATENT 
Stone and Ore Breaker 

A D VERTISERS ! Send twenty·llve cento to GEO P ROWELL & (�O., 4' Park ROw. New York. for thel; Pamphlet oj one hundrlld pageB. con 1alnlng lI.ts of 8,()()(' newspapers, and est Imatel showing cost of advertisfng 
THE C H A M P  I O N  S I L V E R-S TE E L  

S PRING M A T t R ESS. now greatly Improved, h08 been before tbt' DubHc for leveraf yean, and contmueE 
1"Eg�

c
�VD 1!�e�n�������rl�osHIO�el:e��: :�d:'ic�s :�� elegA.nt appearaDce of Silver, anS is the 80ftpSt, easfest cbea

f
est, and most durable Spring Bed in market .' 

�huon:iE'�°[gK��b� ��e
t
8f>s���t';:���!!w;

r
31�t:1t�:!:g

r
lnl=� sny 1Uted, turned, or rolled up . Both SIdes aUke. t\ o  

t�a:a�'dD �Ilwft���n�l��'u�o ��dst�:rn� on�:���P�edMr�� qulred . Needs only balf the thickness cf balr mattress. More Iprlngs for yo .. r monev 111 thIs bed than In an} other Unequallf>d for hotels .  Any stzes mal1e to or. der. Send for pictorial Ci rcular. Retail price of double 
�:dt'b'i�!��PP��!,�;.�I�f��o�e�t 0[" q���t:'��d�Q a�lo��r�� leading dealers tn all parts of tbe country . . Refer ti Ph(')p • • DOTemus & Corbett, J. T. Allen & Co . •  N e "  York, Gould & Co . •  Philadelphia. pa.;: Glloert & Sons �iorwleo, Conn . Bowditch & Co. t-New HaveD ... Conn. and many otn ers. CH AMPIO N BP ,dNG MATT RESS CO MllkpTII, 246 ("anR1 St. •• near BroadWAY. New York. . , 

WKA.VER'''I 
COMBINED OIRCULAR d 

SCROLL SA WIN G. B flR 
ING, PLANING. A ND S DR· 
FA OE K O ULDING MA. 
CHINES. Th.y can De driven by hand 

:�t�v���:;'eU:°���J;�:;,e��: 
r���� 0t.e�t�e� AORE::\."l�� 
M AC H I N E  WORKS." Green. wlch, WIIshlngton Co • •  N.  Y. 

PORTABLE STEAM ENGINES, COMBIN· Ing the maXImum of el!lclency. duabtllty r.nd econ· omy. WIth tb. minImum of weight and prIce. Tbe:r lire widely and fllvor&bly DOwn, more than 1,808 being In uee. All warranted satIsfactory or no sale. Deocrlptlvc Clrculan .e�h�n J �P&I'iW�i..E�dgrJ�BLa_.lI&M. 

IRON BRIDGES-CLARKE, REEVES & CO., 
PH<ENIXVILLE BRIDGE WORKS. 01llce. (10 Wal· 

nat Stre,t. PhUadel.phl •. Pa. 
YJ"e

c
l��

tI�����
c
���ri'e-:i°I���

n
:.ItJP;�I�,:�I'lW

I
'!,��: done on the prem1 Res, from ore to ftnlahed br1dges . 

Dlu8trated Album mal led on receipt of 75 cents. 

Woohnd Ir!t'!��!'!�IIl LeatJler r.nd Bnbber Belting. Emery Wheel •• Babbitt Ketal, &C. 

Sturtevant Blowers. 
Of 8l"erJ' I1H r.nd deocrlptloD. COD.u.n tl:r OD nr.nd. 

Cold Rolled Shafting. 
o:�:�ant! :�� ���:g\I::.a���st�·i{ I�aa�y f�:���� to 24 ft. £.1.0. Pat. COllpllng and Se1t-olllng adjuetable 
Rr.naero. pulleys etc. 6 EORGE PLACK III CO •• 1l!l Cbambers Street. & lOS Reade Street. New York. 
Niagara Steam Pump. 

OHAS. B. HARDICK, 
28 Adam • •  t •• Brooklyn. N. Y. 

WOOD-WORKING MACHINERY 6EJj1· orally. Speclaltle ... Woodwortll PI&llenr.nd Bien ardaon'l Patent ImJ,roveu TeDon Machine •• 
Central. aorn�ti.'k\�'t ���.t.;r'INt":JiRDSON. 

S'l']rN 11 ('n I ]) I1� S ��nc�r8��ftflz��.·I�r:: 
.. li J .. complete OUTFI1:S lor Clothing 
3tencll. aDd Key Cbecks, with whIch young men are 
making from IS to '�O a day. SeDd for catalogue and 
,ample. to S.M.SPENCER.117Banover St • .BO.toD 1,10". 

W D ALEN T U R B I N E.  No risks to purchaser. Pamphlet sent free. SKTH W'U.LKlI". BaIl.toD SIla. N. Y. 
Mll1lDg MachlDes. 

Of all .tyles and sizes. from 60U to 10.000 Ibs. UnIversal, 
rll�l�in���o 0�3::. r�3.��f..t����fed. Mlik ��1"Ril 
\1 ILL I N G  MAC HINE LO .• 1S1 MIIk St • • Boston. Works 
at Hyde ParI<. Mass. 

I 1 I I 111 �-.J WR?�U�NHT 
EJ. A MS & GIRDER S 

l'JiJIl limoll lrU.Ll JlUJ..IJS, r .... IHug .... , r io. 
Tbe attelltloa Of I£nglneers and ArchItects I. called 

to our Improved Wrought-IrIOn BeaIDI r.nd Glrden (pat mted) . 1n which the compound weld. between the stem and fir.ng ... which have proved so oblectlonable In tJl€ aId mode 01 manufacturfng. are entirely avoIded, we a" 
prepared to furnIsh aU sizes at terms as favorable as can be obt&lned elsewhere. For de8crlptlve II th.:.graph addres, CarneR1e. Klomaa & Co. Union ¥on Mill •• Prttsburgh.Pa. 
� r::: 2 �20 per day at 1I0me. Terms Free. Addres. 
4lI'U � 4lI' GBO. STINSON & Co •• Portland . MaIne. 

NEXT J ULY, A W E LL KNOWN FlltM 

cODne�tlo����e��m�n�n:����':tr; wtfeg�:j, �I������,: Iloor Warebou.e. having wlndow8 frontln� Queen VIctoria Street and Cannon"Rtreet, City, London, England. Tbe Ilrm Is prepared to accept the agency for .peclal 
machinery, tools, etc •• and to exh1111t a choice 'election 
of thf>lie and of worklngmodels. Advertlzers' travelers cauvass Great BritaIn and the whole of F.urope. For terms. apply to W. p .• BOI nS New York CIty. 

PAGE'S Water Flame Coal Lime Kiln,with 
coal or wood. No 1 Soft Wblte Lime or Cement IvItb use of water. C. D.PAGE.Patentee.RocheEter,N.Y 

SHINGLl! & B ARREL MACHINERY. 
EVAllT'� H I P .  H E A D I N G  AN D SHIN G LE SAW. 

��b�N�UiJ ��h�?I� TERS. EQU�LIZERS. A N D  

B AILEY GAUGE LATHE-For turnIng all kInds han· dIes and (Jablnet wnrk. Simplest and best In uoe. We Illanufacture a full line of Wood and Iran WorkIng Machinery. 8tT�����fltl'';i ..J1.�l�"loCkfJOrt. N. Y. 

IMPORTANT FOR ALL L A RGE COR PO· 
RATIONS AND MANUF AC T U RI N G  CO NCE RNS.

Buerk'8 Watchman'. Time Detector, capaale 01 >ODtrOIIHlr, W1tJl .Ile u 'mo., accuraoy, CIle mottoa Of a watohman or patrolman, AI the .ame reaChe. �erent ltatloDi of b's "" ••. S-ud for A ()' .... u1.r. 
N. B.-Th�· :,;���'!;.'i:r�i'�� ��':�l>=;s. 'artfe_ �.fnll or .elllng thp,,, 'n.trumentl without au· 

'lIn"'", fro?ft 111" "'IV111 h,a lieat' with II.P.COf'tttDtr to 1_ .... 

G LASS 1\,I" OULDS for Fruit Jars, Lamps, 
-..- Bottle •• ll'.! Ink Stands.etc . •  made by H . B ROOItE, 

t5 yean COR. WHITE AKD CXNTEB 8TS . ,  N .  Y .  For Bny 
;.hlnl( new In glu. you will ? qulre a mould (0 die) . 
;Jf;,Jf;����UI;,�!d�:'��f���r��'hl<t�ln��¥:���� 

4 CO., 

WOOD WORKING MACHINERY. ,'or PlanIng Mill., Car Shops SAsh Blind and Door Ma ,er •• &c .• &c Send for I I Iustrateil Catalogue and pr'�e 
��m.r:r�

t
:i.
r
roo �e:;�'il't��Ye:t'::ik. Sale.room. at 121 

1 3  
BOOKWAI,TER ENGINE. 

The lowest. prIced good Enl(lne ever const ructed; Boller and Eng1nf>made of the best {;baT('oa} Iron, Compact, 
�:,:!a��i�JBgfl�����:�rnao�� ;��� and afi Trimmings complete for run· 
nlng at 10 W price ot (bonng ex· cepted) : 

Horse Power • . .  $250 00 " " • • • •  300 00 Delivered on Cars at Shops . 
JANES & FOOS, 109 LIRlORTY STRE"T. NlOW YORK . 

P. BLAISDBLL 4 CO., 
Worce8ter. M ..... 

ManUfacturero of the Blal.dell Patent Upright Drtlll &ad other 1lrIIt·cla •• Machlnl.t.' Tool •• 

NEW &: IMPROVED .P6.T'l'ERNS.-M..\· 
CIlINlSTS' TOO�II .lzeo-at low prieN. 

E. GO ULD. r7 to U8N .J. B. R. Ave •• Newark. N, J .  

$1 80 EACH WEEK t o  actlv_ AGENTS. Some tJlID&' new ond reliable .  Wrtte at once. 
COWGILL & CO •• Kolamazoo. MIchigan . 

Superior to any modifi. 
cation of the trip ham , 
mer. Simple. E1Iicient· 
ILnd Cheap. 

nr- Send for Circu 
lars and price. 

Address 

BOULT'S PATEN T Reversc Motlon,PoneHpg' 
Var1e'y MflUJd lllg, anti. lJovet&tl1n� Machiof> ,cuts Panels ot any aesfgn or s t y l e  o f  Mould In the soUd wood, w i t h n eat · DeBS and dis. 

patch . 
Routes and grooves tor Wlndo .. s -

Stairs - (Ja. s -Br l d g e o . 
&c., &c .  Mou ld8 fine braCket and g e n e r a l  Scroll Work. 

It I. a tlrst clos. Shoper and Moulder. Dovet.lIs all kinds 
of Drawer and Joint Work wiTh I b tek or thin 8t Uft. War· 
ranted Simple, Durable and ElIIclent .  Send for clrcu· 
Isr and sample 01 work. �:anufactured only by B .  C. 
MAG.Il.·Y CO., Battle Creek. MIch. 

OF THE 

SCIENTIFIC AMERICAN. 
THE BEST IIECHANICA.L PAPER 

IN THE WORLD. 

TWEN1'Y-NINTH YEAR. 

VOLUMB XXXI.-NEW SERIES. 
The publlshcrs of the SCIENTIFIC AMERICAN bo. to announce that on the fourt h day of July. 1874. a newvolnn::e commences. It will continue to be the aIm of the publishers to render the contents of the new volume more attractive and useful than any of It. pre deee880rB . The SCIENTIFIC AMERICAN I. devoted to the Inter. ests of Popular Science. the Mecbanlc Arts. Man;'fac. tures. Inventlon.MrIculture.Commerce. r.nd the Indue. trial pursuits generally ; and It Is valuable and Instruc. 

tlve not only In the Workshop and Manufactory. but al.o 
In the Household. the Library. and the ReadIng Room. 

TM best Mechanical Paper in the World ! 
A year's numbero contain over 800 page. and .evera! hundred engravings of new machines. useful and novel InventIons, manUfacturing establl,hments, tooh. and procesl!les. 

To the Mechanic and Manufacturer ! 
No per.on engaged In any of the mechanIcal pur.uIta should thInk of dOing without the SOImfTIll'IO AlIerr. 

O.ui. Every number contalD. from 81I to ten engravings 
of Dew maChines and Inventions which canDot be fOUD d In any other publlcatioD. 

"'PM8. 
One copy. one :rear • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 13.00 One copy • •  II montJl. , . . . . . . . . . . . . . . . . . . . .. . . . . . . . .  1 .150 One copy. four month •. : . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 00  One copy of Sclentlllc American for one year .and one copy of en«rBvtne, "Men of Progresl!I" • •  10.00 One copy of SclentlllcAmerican lor oneyear.and one copy of .. Science Record " for 1S;4. . .  .•• 5.oc, RemIt by postal order. draft or expres •• The postage on the Sclentlllc Amertcas I. live cent. per qnarter. payable at the 0111"" where received. Can. ade lIubocrlber8 must remit, wltll .ubscrlptloD, Z centa eItra to pay postage. Addres. All letters and make all Po.t Omce orden and 

drafts payable to 

MUIRf 4 00., 
8'1 PARK JU)W • •  :lW YOU. 

© 1874 SCIENTIFIC AMERICAN, INC.
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Back PR.II'e • • • • • • • 81.00 . Itne. 
Inside P.8'e . • • • • • • "� cent • •  line. 

E'oI/11'al?lng8 ma1l /iead ad�"U8fflIent8 at 1M .ams ,.ale pet' 
tne. b1/ ...."......,...mBm. IJ8 1M �U8f' pr.... Adf}� 

mU81 be ,.ece fled al publwatlon o{f/c6 IJ8 earz.v IJ8 F,."Ja1l 
mornlno to appear In nezl 188U •• 

AMERICAN-SA W CO. 
TRENTON, N. J. 

GREAT REDUCTION rN PRICES 
OF 

MOVABLE-TOOTHED 
C I R e  U L A R S A. W S. 

J U LY  ht, 18"4. or Send lor new Pllce Lfst . .Al 

BORING AND TURNING MILLS. 
PA TENTED A PRIL 1 1 .  1871 . 

I 

.\l A N U FACTUllED B Y  
NILES TOOL WORKS 

HA M I LTON. O H I O. 

1 titutifit �tUtritau. 
0 .,.. Suits, SUIts, Suits, no ..,.., 0 $10, $12, $15, $18, $20, $21) to $1)0. � � • 

'h1fThe Btock for the preBent BeaBon is of unparalleled 1:\0( � )., 
.., • 00( • 1: extent. and embraces all the most fash- � • )0 = � 

W 2i5 " 1'<1  � ionable and npproved of pre- 0 > � O .., W 
-1--l' <f>- � ;:;  

0. vailing BtYlesforOV � :::: � i:l: 9  0 
'-1'1 0 '" " II . 0 * .... � 
Ul.J � - ,.. p 

a occaSIOllS til � � .... <L.;J 
'-� 0 Z �  and occu- ;; g .. � U 

� 0 � r:il -= • patioDB. � � � � rIJ � 

� - , '" E-' " 

0 ", !;l  , <:> ("'!) rn 'a 8 �  �! � FR E E MA N  & B U R R, �f ! � �� m a) <f>- .:: ...:1 0 '\ ORDERS BYQ f' � �. t<>� ,... 
rJJ > � � �  1\.1( s,1.). LE 'I'TER ']a,.:I . [o� � �., � .  

O .tO  � '0 ",,"(.1 ll.). Promptly Filled. t.l. e l".o b ;. 8. � � � rl-
.fIT C!.. lJ J FRF:E!\1AN & BeRR'S NEW SYSTEM Q :n 00 m 
�e1' i=' POR SE LF-)h ; A '� I: R K ,  of whkh thouSllilds Ilvail them- 'l',....lJ.t� ... � I ).  selves, enables partiel! i n  all  parts o f  the ('ountry t o  ordet' direet eY O from Ul!� with the certainty or re('eiyinj! tll(' most PI.:RHCT FIT A'M'AISAlILll. .!). '1 IT RVLRS FOR SELF - M E AseRE, Samples of Goodl!, I l lust"ntpd Book or Fnshiolls, fllJd Prke- �..(, List sent FREE ON A pPLIC.lTION. 

FREEMAN & BURR CLOTHING 'W' ARmHOUSES, , 1 3 8  &: 1 40 Fulton St., New York. 
--�-----------_� _____ 4� 

SUPBB.-BBA TBBS 
Save luel, aDd supply D R Y  st.om.  Att acbpd to boner. 
met lu separatefarnaces. H. -: ftg�fyLli�,��t!0i�;

k. 

P t For testing Oveos. Boll· yrome ers. er lIues. mast furoace. 
Super·beated Steam, Oils !ltllJs. &c. Address \lEN KY W. IlULKLK1. 

.98 Jabertv St . •  New York: 

Grant's Li[htnin[ Screw Plate. 

///��LL @ @ @�� (I)  

P R A T T ' S 
AlIUr�t1o oJ v .t1 �" A .hU r.; b ! .J · .. lt'�  �\)l'Its. M8,nU lRCtUlo era, l r�lI LoD. N. J .. or 117 L1berty St . 1\ ew York . Wheel- aDd Rope tor convey log power loog distances. 

Seod for Clrcnlar. . = A. S T R A. L HOUSTON'S PATENT 
Safest and best 011 ever made-bnms InC!y �m�o; TURBINE WATER WHEEL. 
o
a
k�::��:e�

e
��70. 108 Fultou sf":et�ilf�T1' & CO. 

8t •• I •• " 8_ .. -' Che ..... " Beat. 
fn tbe te.t at HOlYOkei In 

TENNEt� 
AND WATER SYSTF¥ l:i! ... ��; ::::,':.�.�":�v�: r: t�:���I� ·

. �1�b�io
a
M�:� alaO .... D lu • reliable test .o� 

tratlons ; 112 pages. Beaut1. the hlll'helM .ve".8'e reo 
tul ly bound In SIl k clotb and pita ever obtained. I1t 

I ��t':ec�r�fbd� $\���brdre.s t�,:;����tri� Irt�V����7 
J. M. WING & CO., ��n'�f�I :��O����·I.�W�� 

PuBLISHERS AND ROOKSELLERS, CHICAGO. ILL . appl1catton. Send for Otrcu· 

F � 
OURTH MER\\llit;. �

O
i���TON 

N ashville Industrial Exposition 
Beloit, Wlsconll1l 

MAN U FACTURE S, INVENTIONS, ARTS PORTLAND CEMENT 
AN D PRODUCTS. A Practical Treattse on Cemen t furnIshed FR"" . 

Opens Wednesday, Sept. 16, 1874, 
8. L. Merchaut & Co. 76 Soutb St., New York. 

• THE AMERICAN TWIST 
-;0, DRILL CO . •  Woonsocket ,R. I . , are 

now the iole ownerB and manufac 
tm ers of tbe celebrated 
DIAMOND SOLID EMERY WHEEL8. 
HI'" Illustrated Catalogue of I<;m· 

ery Wheels. MacbloelY, aud Tool, 
FRII". 

$200 A MONTH TO AGENTS 
to sell the IMPUOVED " HOME 
SHUTTL�" SEWI:o<G .MACHI�E. 

the only practical. low'prlced "Lock StItch" Sewmg 
Machine ever invented. Address JOHNSON, CLARK 
& CO .• Boston , lIIass. ; New York City ; Pittsburgh. 
Pa. ; Chicago, Ill. ; Louisville. Ky • •  or St. Louis, Mo. 

Working Models 
And E%perlmental M"ChloeJ'Y.��etak. or WoOd, made �, 
order by J. F. WERNlI:R. ", C8nter n .. N. Y. 

AND WILL CONTINUJC 

Until Saturday, Oct. 17. 
:"ashvllle being th e aeknowleiJ�ed N.lJhlblllng pelnt qf 
the South or West,  and the accommodatioDB being great. 
J.v increased . 1'he producers and vist tors Of the Whole 

FOR SALE. 
����!�� air l��\ir LLkOfNtlfrST�I1ri�Li����t4iW�� ' 

Nashville, Teoo . 
TEJ.EGRAPHY. Tbe " Snap· ou" Boun r1 cr. A p( rfect f2ouort ·  
I ng pocket  m echanical IUBtru-
�rpn�a£�L r;,���r! t���e�¥��: 
In . bree months. Post paid for 
30 cts . NIckel p 'ated, with l<Dob. Address 

and Stock Teleg���f�ik. 

GEOR.GE BARNES & CO ., 

Manl!facturers, Syracuse, N. Y. 
Todd & Rafferty Machine Co. 

MANUFACTURERS OF 
The celeDrated Greene Varfable Cut·OIr Enl!fne ' Lowe', Pateot Tubular aDd Flue Boilers ' Plain Blfde Valve sta. tle.ary. Holstln«. and Portable Engines. Bolle .. of al' kloda. Steam Pumps. Mill Ge"rlog, Shaft1ng &c. · Silk. Tow. Oakum . Bagging. Rope. Flax, aDd Hemp Mach\nery. 
Agents for the New Haven Manufacturing Co '. Machin. lsts' Tools ; tor Judson's Governors and Stop.Valv6B : Sturtevant Blowers ; and Dt1ferentlal Pullev.Blockl 
:�:f�.O:��iRg�N��*LfIRsn:. NEW YORK: 

KEYSTONE PATENT FORGES 
':I. ( F A N  B L AS T, )  

L arg�\or S m al l ,  Port a b l e  or Sta
t ionary , for H and or  Pow e r ,  Best 
a n d  C h e a pest for every c l ass of 
work . K ey ston e  Porta b l e  F o rge 
C o , . P h i l ad e l p h i a ,  

H .  S .  M ANNING '" C O  .. Ag'ts . , 111 LIberty St., N .  Y. 

D ICHARDSON, MERIAM & CO. -!!' Manufacture .. of the I"teat Improved Patent Dan. 
ell and Woodworth PlanIng Machines. MatChing. Sui 

and moldIng. TenOning, MortisIng. Borfng. ShapIng. Ver tIcal. and ClrouJar Be·sawtng MachInes. Saw Mills. Sa" 
Arbon. Scroll 8aWSL.Rallway. Cut-otf. and RlIl·saw Ma cblnes" SpOke and wood TUrnIng Lathel. and varfoul other Klnda of Wood.workln

� 
Machluery. Cataloguel 

�:tg�'il�!:�
s 
#�;eg�u:�Pl�"r.\�ltY��*�;��!.:�ff §AMPLE5 OF MACHINES, TOOLS, and 

IMPLEMENTS, reeeivelt. exblblted. aDd orders ta en. A. M. PAXTON & CO •• Vlcksburg, Mlsl. 

The Harrison Boner Works 
SHua ted 00 the Itne of tbe Penna. R R. un the Schuvlk lll River adjololo" the U. S. Arsenal, Pblladelphla. com� 

Pt t8 1Dg all t.he Real Estate (about lO!4 acres ) ,  With ·Bulld lngs, FaOtory, Dwellings, WarebouP61, etc . , taereOD . 
������e�t

' 
't
t
�i�1�JW���8n 

d:::�nu�ri:S��l�l�t��ernD��::���l�� �oT��� 
rl��a\��l" ��!� :�: i�a��:t

t :l'��tdrole:·�� n,!��:i 
re8pect, and has facUl ties for turni n j{  out 300 Horee Po wer of BoUers per week. Tb.ere 18 now in use OVf-r Fttt) 
Thou,ao d Horse Power . with a preoent sready demand. Tbe shops have botb rat! anrt water facilities for 1iblp· 
pIng. and are In every wav well appomted for macblne and fouodry work io conjunction wltb the mauufacturt 
of bollers . For further information, address 

EXECUTORS OF THE ESTATE OF JOS. HARRISON, JR., DECEA8ED, 
No. 10 North MerrIck St •• Peou Square. Phlladelpbla. Pa. 

TILES PLA I N .  EN CA USTIC, AND 
MAJOL ICA. , ANDERSON. MERCHANT 

PJ'" Cfr�ular furnished free� 
CO. , 2U Pearl I>t . •  l'. .  Y o  

� ct U X - Z - U>l- U)  1- 0 0 -1 (1)  

TURBINE 

Water Wheels. 
More than four tImes a. 

many of James Leftel's 1m 

f:��e����I�p����u.
e 
t�a':, aoy other kInd. 24. sIze. made, rangtng from 5" to 

96 inche8 dia.meter, nnder 
heAds from 1 to 24.0 feet. Successful for every pur· 
pose. Large new pamr.hlet, 
���t�fo��t e

i�
r C�.:. sha":d 

over SO ftne llIustratloos 
sent fr�e to parties Inter eSJldJ\l:S"r���!l;:'le� CO . •  
Sprlnlltleld. Ohfo, & 108 LIb· erty St., New York city. 

B � S T AND LEV ER 
REGULATORS ..... GAGE COCK8 
MURRILL & KEIZER. 44 Hollld.Y St.. B.II. 

BOILERS AND PIPES COVERED 
WIth . .  ASBESTOS FELTING ," savel twenty·lIve per cent. In fuel. Seud for clrcula .. . 

A S B B S T O S  I' B L T I R G O O M P A R Y, 
Nos. 316. 318. 320. and S22 Froot Street. New York. pro Asbe.tos lu all quautltles aDd qualities for sale. 

D ramon 
��!'r�er�� .CE���)·fW�!:�:''h !f�d�!l����, ����:n �Jt'�tS��r, 
Callender Rollers, and for SbowtOg, Turning, or Worki ng 
Stone and other hard subst&nces ; also Ahzlers' Dia· monds. J. Dlckloson, 64 Nass.u St., N e w  York. 

mOR PLAHBBS, " 
8:NGINE LATH�DRILLS. &0. Send for PrIce LIst. 

IfEW HA Y aN MAIf UFACTUB:JNG CO., 
New Haven. Conn, 

GRE ATEST INVENTION of the AGE. 

ELECTRIC & VAPOR CHAIR. 
rf�:� �';,f�".!�!b a�d 41��ret��:stn �:�;:��:et��� ���: 
matlBDland sciatica. No physlclau should be wIthout one . Send for cIrcular. 

C. R. TO WNSEND. SOL" AG"NT, 
MedIcal Instltnte . 168 Cumberland St .. BroOl<lyo .  N. Y. 

. POR1.'LAND CEMENT, 
Prom the beat London Manufacturen . For lale � 
A l'1'acttcal Treatll��:,J!!tfJ>rit�h<;.��:..tils�enis. 

J'OB 

Ma c h i n i sts' 
TOOLS, 

OF ALL KINDS, 
ADDUBB : 

N.Y.Steam En�ne CO. 
98 Chambers St. 

NBW YO_ § CROLL SAWS-Best in the marllet. Firs' 
premIum at the Amertcan In8tltute FaIr. Senu 101 

C rcular to S. D. HOWE , 9O �'ulton St . •  New Yor k .  

BROAUSTIO TILBS tor 1I00r�I�tIJ;;(ll� B�l·i����spearl St •• New York . 

H�I�TING Machinery, 
Crane Bros. IIf'g. Co., 

CHICAGO. 

Bg'"ni'N';,W C:�:�tr;: Advertl.lng Agent . Addres. 
SCHAEFFER & BUDENBERG. Malldebnrll. Germany 

Steam Ganges. etc. W. B BU"BJ(ANN. 4 Cedar St •• ICY 
lMPROVED ltrl4. --

D O U B L E  A C T I N G  
B UCKB2-PL UNGBR St!I!}!1�PS 

VALLEY M.A OHIN E COMPANY, 
W. .... thamnton \f .... 11 C OMPANY 

( Emer,:yGrinders 
����MON��E [o.rA. 
R. A. Vervalen's Brick Machines, 
Made at Bav.rst .... w. ROP k l�n d Co .. N .  Y. Mak'og mne 
ten ths 01 all the brfck used In the State. Send for clrcnlar. 

T H R E E  P L Y  R O O F I N G . 
A good arttcle�UwP'��/�'Oe�m�Tr3t:�S·llnd sui table for 

ei tner pt"'ep or 1I&t roolB �eDd  for Ctrcular and S&ID 
pIes. MICA ROO FIN G CO ,73 Maloen Lan_ .  N e w  York 

'l HE HEA LD & SISCO 
Patent CentrifuEral Pumps, 

V ERTI CA L & B O � I ZO NTAL. li'/.,.st PremiUms at New Orleans, UinctuDl .. t l ,  and New York. U .Medal oj 8peel.al Auard," Amencan Insfltute. 187'� .  
Perfect satisfaCtion guaranteed. Tbe cb.apest, most 

durable. popular and BUCCC88tul Pump known , lor Paper 
Makers, Tanners, Contractors. Brick \fak..,rs, Of stillcrs etc. Pumps wHo cnlline on frame. complpte, ll t  lo� ftjlures. for Wrcckfng:nredgfng, lrrlgaUng, etc. Ill ustr ... . ted oampblet ,frea . fiOO referCnC('B to parties Jl.cfuaJ ly using t����. �El��.O�i��j�t�'W<��t R�1�8��I,is��11����lt: 

� ., ��  
� � � � � -; ..., :> i: = � �  c:; Z � 
� 0 'i '<l � fil 

Stationary and Portable. to RO H. P .• kept In Stock I a180, Ctrcular Saw M i l l s  and Powf'!r Hamm{'rs . 
ERIE CITY I HON WOR K S .  Erte ,  Pa. 

tST IN ,TfIE MARKET 
'5:--N , COR. \..'C..O? A.'i'. \) &. \:1\'"'\ '<..?-. £''', �\\\\.. 

.WIB.B KOPB. 
10l1li W. IoIII80n &: Co . . -IS Broadway. New York. 

McHa1fie Direct Steel Castin[s CO . 
STEEL CASTINGS. I)oltd a.nd HomogetJrouB, guaranteed 1.0 s i and 8 Tenstlu 

Strain 0 1  2.'1 1'908 per @:OIlA.re Inf'.h An h,YII,luable Suh
otl1ute for ExpensIve WRO r:GHT IRON FORGINGS 
Ir f ! lr Iron Ca8ttnas, wht're grpat Btrenvth iB  reQulrt· o .  

OFFICE-COR. EV"LINA AND LEVANT !<TREETS. PHIL. 
ADELPHIA. or Seod for Circular, Prtce List, &c. 

SEND FOR 
CIrculars descrIptive 

of the 
GOODENO UGH 

Improved�orseshoe. 
All lItted for u.e. 

Box 3044, P. O. 
New York. 

OFFICES , 
34 & 36 Eliza

beth Street. 

K1DDER'� P ASTILE8-.A Sure Relief for 
A.thma. STOWEJ.L & co. Charlestown . Mass. 

The slmplelt. most durable and eftectlve 
IT''All PuJ(p now In use. Will pump grItty or muddy water wIthout wear or In lury to 
lt1 parte. It eannot get out 31 order. 

B r a n c h  D e p o t • •  
11 Pemberton Square. Boston, Mr.SI. 
1327 M"rket St .. Philadelphia. Pa. 
r.,:;g

l
�::i::J·R;�g:ft�o�!INew Orleans • 

311 & 813 North Second St .. St. Louis. Mo. 

THE " Scientific American " is printed with 
CHAS. ENI!:U JOHNSON & CO.'S In. Teutb aDd 

.;.ombard 8ts .• Pblladelpbla. aDd 59 Gold St • •  Ne. York 
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