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APP ARA TUS FOR EMPTYING CESSPOOLS. 
While the system of sewerage, or water carriage of night 

So il, as a means of removal, has been largely adopted in 
the more advanced cities of the world, still by far the larger 
Portion is deposited in 
vaults and cesspools j 
to the sanitarian, there. 
fore, the question of 
how this refuse shall 
be removed from such 
receptacles, wi t h 0 u t 
that violence to the 
S6mses and to decency 
and without that detri. 
ment to public health 
so long tolerated as an 
inevitable accompani. 
ment of the well known 
and well nigh univer. 
sal bucket system, is 
one of no small impor. 
tance. 

Up to the present 
time none of the va
rious methods pro· 
posed have been large. 
ly adopted or attended 
with substantial suc
cess,  although the 
most plausible solution 
would seem to be the 
use of some means of 
conveying the soil to 
an airtight tank with· 
out agitating or ex· 
posing it to the open 
air. 
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receptacle, no offense ue created by the escape of noxious 
gases. 

Such an efficient direct-acting pump, an airtight tank, and 
a deodorizing attachment are claimed to constitute the prom· 

... 

[1il3 per Annum. 
IN ADVANCE 

face between its two sides, and therefore closely engage and 
surround whatever obstruction may be passing through 
it at the time 6f its collapse, forming about the obstruc
tion an airtight j()int, Fig. 2. At the su�ceeding stroke the 

valve is again difJ· 
tended, and the QP
I!truction passes for. 
ward without in the 
least interfering with 
the action of the 
pump. Each valve 
is provided at its 
base with rigid s traps 
or braces, C, which 
prevent it from be· 
ing forced into the 
port by external pres
sure. 

The pump is aiogle 
acting (Fig. 2), and 
in fcrm a straight 
cylinder, provided 
with one fixed valve 
(the induction) and 
one movable, both 
marked A in the en· 
grav:ng, the latter 
attached to the pis
ton, D, moving in the 
center of the cylin
der. The passage of 
the material through 
the pump is there� 
fore direct and with. 
out counter currents; 
and such is its capa
city for passing ob· 
structions that we 
have seen large 
pieces of cloth (and 
it is stated, an entire 
pair of heavy cloth 
pants may be) pump
edthrough with ease. 
In fact, any obstacle 
not too large to en
ter the suction hose, 

The principal me
chanical difficulty has 
been the inevitable ob· 
struction and choking, 
of the valves and work
ing parts of the pumps 
usually employed, 'by 
the innumerable odds 
and ends that find their 
way into the deposito. 
ry. Strainers for ex· 
cluding every thing APPARATUS FOR EMPTYING VAULTS AND FOR THE REMOVAL OF NIGHT SOIL. 

and of whatever 
length, will pass 

from the pumps except the more fluid portions have been 
found of little avail, as the material, with its obstructions, 
is not only not removed, but is as much a clog to the strain
ers as to the pumps. 

Various pneumatic systems have.been proposed, and sev· 
eral methods of exhausting the tanks have been employed, 

among them the use of air pump!' 
worked by hand or steam j or, 
when attached to the tank, such 
pumps have been made to ex
haust the air from it by being 
geared directly to the wheels of 
the tank, so that while it was 
being drawn through thQ streets 
to the vault, the air would be 
exhausted and the tank be in 
readiness for filling. 

In other cases exhaustion hits 
been effected by injecting steam 
or heated air into the tank and 
l'Iubsequently condensing or c.)ol
ing it, or by filling the tank with 
water and discharging it through 
a tube, having its outlet some 35 or 40 feet below. All of 
these systems, though excellent in theory, have encountered 
many practical difficulties. What is needed is a pump so 
constructed as to raise and force, by direct action and with
'Out obstruction to its working parts. the contents of sinks 
and cesspools, just as they occur. To this must be added the 
requirement that, in discharging the matter into the airtight 

inent features of the system of the" Odorless Excavating 
Apparatus Company, " about to be described. By this plan, 
we are informed, the operation is performed. during the 
working hOllrs of the day, not only without offense but 
with the greatest efficiency and dispatch. 

The chip,f point of novelty in the pump employed lies in 

the valves. Virtually, these appliances, by their construction 
and positions in the pump, form a continuation of the con
necting hose leading from the vault to the tank, and, being 
in direct line with each other, offer little resiFtance to the 
passage of the material. The valve shown in the sectional 
view of the pump. Fig. 2, and in the smaller engravings, 
Figs. 3 and 4, is mad e of soft, elastic, vulcanized rubber, A, 
tubular in form ; and being composed of two fiat pieces placed 
face to face and riveted together at their edges, is; in its 
normal condition, collapsed. Its length is equal to some 
three diameters when open. One end is distended, and, em· 
bracing a collar, B, that surrounds the port, is securely 
fastened thereto by clamps and bolts. There is, therefore, 
a collapsible tube, one end of which is permanently dis
tended to embrace the port through which the material pass
es. This passage, in one direction, is direct and unresisted 
through the valve, while it cannot take place in the opposite 
direction by reason of the collapse of the tube by the pres
sure on its sides. The valve, being of much greater length 
than diameter, presents an extended bearing or contact sur· 

freely through the valves without interfering with their 
action. This capacity for passing obstructions renders the 
use of a strainer on the end of the suctIon hose superfluous. 
and it is used with a clear, free opening. U suaHy this will 
not become obstructed, the hose being of three inches in· 
side diameter; but in caseS where a large quantity of tough 

and tangled material is present 
in the vault, such as masses of 
shavings and rags, a curved foot 
pipe is used, having an opening 
on its side of the full capacity of 
the hose. Should an accumula· 
tion of tough materials occur l;',t 
this point, it is removed occasion. 
ally by the action of a :Eliding 
blade or cutter, attached to the 
foot pipe and operated by a rod .  
This device i s  only used in the 
worst cases, but by its use the 
capacity of the apparatus is great. 
ly increased, and it is under more 
perfect control. 

The rods , E, moving the piston, 
are pl8ced at the sides of the pump, and do not obstruct the 
opening through it. 

For convenience, the pump is mounted on wheels placed 
at the center. When in position for work, it stands at an 
angle of some thirty degrees elevation, and is conveniently 
operated by the brake or lever. By reason of its inclined 
position, the air contained in the pump is displaced with 
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facility and the valves retain their charge. The pump; 
therefore, seldom requires priming, even when used to raise 
the. material a great distance. Two props in front serve to 
support the pump firmly while being operated. They are 
closed in when not in use. The balancing of the pump on 
twq wheels at the center also renders the discharging of its 
contents and cleaning very convenient, by reversing the in· 
clination, in which position it may also be readily charged, 
when necessary, through the induction port, the di�charge 
being closed. 

The couplings, F, used for connecting the sections of hose 
together and to the pump and tank, are of novel construc· 
tion and designed especially for this purpose. Those at· 
tached to the pump and tank are furnished with fixed 
wrenchee, by which the connection is quickly and perfectly 
effected. When the hose is detached, both portions of the 
coupling are sealed with suitable caps, and the entire appa· 
ratus rendered airtight. The receiving tank used is of or· 
dinary construction and provided with inlet and discharge 
openings, and also with an indicator for showing correctly 
the quantity of material contained. f The action is said to 
be sensitive and accurate. 

A fianged collar, attached to the top of tank, supports the 
charcoal furnace in which the noisome gases, displaced from 
the tank while being filled, are deodorized and rendered in. 
offensive. This form of deodorizer is employed as being the 
most efficient and economical. The purifying action of the 
fire is intense, and the displaced gases, after passing through 
it, are entirely without odor. 

In addition to its use for remvving night soil, the appara· 
tus is claimed to be equally efficient in removing the con· 
tents of sewers and traps in a like inoffensive manner. 

The original patent for the use of the deodoriz(jr, in com· 
bination with an airtight tank, for cleaning sinks and cess· 
pools without offense, was granted to Louis Straus, Janu· 
ary 28. 1868, but the apparatus has been in very limited use, 
owing to the inefficiency of the pumps heretofore designed 
for use in connection with it. 

The patent on the pump valve was granted to William 
Painter, of Baltimore, August 5, 1873. Patents on other 
portions of the apnaratus are now pending, and the com· 
pany is about to apply for patents abroad. 

The apparatus, we are informed, has already been adopted 
in the National Capital to the entire exclusion of the old 
bucket system. The plan there employed is represented in 
Fig. 5, the soil being pumped into barrels fitted with the de· 
odorizing fUrnace. It is also in successful operation jn Bal. 
timore, and negotiations are now pending for its introduc· 
tion in other cities. Our large engraving will give an excel· 
lent idea of the complete apparatus as it appears in use. 

For further particulars, address The Odorless Excavating 
Apparatus 00., 44 North Holliday.street, Baltimore, Md. 

MUNN & CO., Editors and Proprietors. 

President Morton's investigations into the beautiful phe. bodied the result of his thought. It is needless to add that 
nomena of " fluorescence," and also his brilliant discoveries if the student has any inventive genius, this means developes 
of thallene and petrolucene, we have already described it ; and he leaves the school with a mind trained to think 
in detail. We have also alluded to his spectroscopic research· independently, or, in other words, to grapple at once with the 
es in relation to the uranic salts, and we found him still en· problems which are constantly presenting themselves in the 
gaged UpOD. the same subject. WE: were shown his labora· everyday practice of his profession. 
tory for the purification of the uranium, a process of some - ••• • 
length, carried on by himself in order that he may ob. THE VIENNA PRIZES. 
tain the metal free from impurities, with which he states it Seventy thousand articles have been exhibited at the Vien· 
is always combined when obtained direct from commercial nil. show, and 26, 002 awards haV1'J been distributed. Of this 
sources. From the result of this operation he obtains various aggrogate number of premiums, 421 were diplomas of hon· 
compounds of the body, among which are several new salts; or, 3,024 medals for progress, 8, 800 medals for merit, 8,326 
among others. thallio.uranic sulphate and rubidio.uranic suI. medals for good taste, 978 medals for art, 1, 998 medals for 
phate. President ·Morton is also investigating the properties cooperation, and 10,465 diplomas of merit or honorable 
of chrysene and pyrene, both substances obtained from coal mention. These were awarded as follows : Austria ( without 
tar subsequent to the producti.on of anthracene, and which Hungary) 5,991, Germany 5, 066, France 3,142, Italy 1,908, 
differ from each other in many respects. We were also Hungary 1 , 604, Spain 1, 157, England and colonies 1 , 156, 
shown a specimen of pure anthracene, which appeared in Russia 1 , 018, Switzerland 722, Belgium 612, Norway and 
delicate sheets of a pearly luster, almost perfectly white. Sweden 534, Turkey 470, Portugal 441, United States 411, 
Other specimens of the same substance, not so pure, had a Denmark 309, Holland 284, Roumania 238, Japan 217, Bra. 
decided greenish yellow tinge, while another preparation, by zil 202, Greece 183, China 118. Egypt 75, Republics of Cen· 
distillation ; of the material resembled moist sugar, with, of tral and South America 44, Persia 29, Morocco, Tunis, and 
course, the above noted difference in tinge. A very beauti. Tripoli 20, Madagascar, etc. , 10, Monaco 9, Mexico, Siam, 
ful product also obtained was pure alizarine, from anthra. and Turkestan, each 1 .  
cene, the last process of the operation being sublimation, It will be noticed that the United States ranks No. 14 on 
when the alizarine appears of its natural brilliant orange red the list, and it will at first sight seem rather curious that we 
hue, Dr. Morton tells us that he has been unable thus far should be distanced in numbers of prizes gained by coun· 
to obtain thallene in sufficiently large quantities t� meet hi� tries so far behind the age as Spain or Turkey. It is hardly 
requirements-he wanted a barrel of it-and that he is there. fair, however, to draw any comparison except through the 
fore turning his attention to anthracene as being the nearest relative proportion of distinctions gained as compared with 
similar substance. He hopes, eventually, to be able to pro- the number of exhibitors from each nationality, while the na· 
duce, from thallene, artificial alizs.rine. ture of the articles for which the honors were given must also 

Professor Mayer is engaged upon a series of very interest. be taken into consideration, regarding which facts accurate 
ing investigations in acoustics, mainly relative to the rela. information has not yet appeared. The position of the 
tion between sound and heat. He promises some strikingly United States is, of course, attributable to the paucity of 
original experiments and important lectures in the course of our representation, a circumstance, however, which cannot 
the next month or two, which we shall take occasion to lay be urged in the case of England ; so that, so far as that coun· 
before our readers. try is concerned, and even considering everything, we are 

Professor Thurston, our late correspondent from the Vien. somewhat at a loss to understand how, not merely with its 
na Exposition, has returned to this country and is engaged own fine display, but also with that of its dependencies, 
in the continuation of his experiments on the torsional Great Britain .!:eanaged to reach so Iow a place on the list. 
strength of materials ; obtaining his results by the aid of the We expected, as a matter of course, to see local industries 
testing machine of his own device, an invention which we fostered, and consequently the leading of the nations by 
have already described. His most recent work has been up. Austria, followed closely by Hungary, dot:s not surprise us. 
on specimens of iron and steel, from which he has obtained The proximity of Germany, France, and Italy also accounts 
the following data : The pieces were made in nearly uniform for their large figures ; but on what possible ground Spain, 
thickn'lsS and of about 3£ inches in length. In the center, a a country for the past three years in a constant sta ttl of tur· 
neck was formed t inch in diameter, to which point the moil, with what little industries it had all but paralyzed, and 
strain was applied. Sample No. 1 was of Ulster iron, 1 inch producing nothing of major importance either in mannfac· 
bar, twisted to 2200 ; it broke under a torsional force of 225 tures or arts, is granted a higher number of prizes than En· 
pounds. No. 2, ordinary spike iron, nail rod, t inch bar, gland, is totally beyond our comprehension. We shallawait 
angle 1500 ; it broke at 240 pounds. No. 3, French tool the full reports of the exhibition with increased impatience, 
steel annealed, 1� inches round, angle 1600 ; it broke at 400 if only for a solution of this paradox. 

d N 4 B 1 -.-.-
poun s. 0. , essemer steel � inches round, angle 750 ; FAILURE NO. 2 OF THE BALLOON TO EUROPE . 
it broke at 300 pounds. No. 5, Lowmoor iron, 1 inch square Soon after the collapse of the Daily Graphic advertising 
forged down from 1i inches, angle 2200 ; it broke at 200 balloon, on the occasion of its original inflation preparatory 
pounds. No. 6,  common American iron, make unknown, t to the start for Europe, the proprietors determined to make 
inch bar, angle 2200: it broke at 200 pounds. No. 7, Naylor's use of such portions of the cloth as might be serviceable in 
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"'ORK. 
tool steel, i inches octagon, angle 140° ; it broke at 400 the manufacture of a smaller gas bag for another trial. They NO. "" PARK ROW. NEW J pounds. accordingly reduced the bag from a capacity of 500,000 cubic 

It would be hardly fair to close this brief reference to the 
O.D. MUNN. A. E. BEACH. 

'T'::EJR.� s. 

feet to 250, 000 ; and on October 6th, at 9 :  30 A. M. , Mr. Don· 
labors now in progress at the Stevens Institute without duly aldson, the aeronaut accompanied by two newspaper men, 
crediting the work of the students as weH as that of the Ford and Lunt, started from Brooklyn, N. Y. , " direct for 
professors. Among the practical results of the instruction Europe. " During the preceding week Donaldson had made 

One copy, one year... . . .. .. .. .. .. .. .. .... .. .. . .. .. .. .... $:1 00 
One copy, six months... . . .. .... ..... ...... .. .. ... ... ... 1 50 

C s {Ten copies, one year, each $2 50 . • . . • • • . . . .  25 00 LBB RATE Over ten copies" same rate, each........... � aO 

afforded, we were shown two admirably constructed magic a couple of short ascensions in a small balloon, and had no 
lanterns, destined for use in the lecture room, made entirely diffimllty, he said, in reaching that" easterly current. " 
by a pupil, and in a manner which would compare favorably On this last excursion, the balloon was provided with a 
with that of skilled instrument manufacturers. Besidee life boat, as a car, to be used in case the voyagers should, by 

VOL. XXIX., No. 17. [NEW SERIES.] Twenty·eighth Year. these there were a large number of metal articles used in 11 d d 
________________ �_________ any unforeseen circumstance, be compe e to escend upon 
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blowpipe operations, and also many other excellently made the ragine- deep. The boat was stocked with water and pro. 
tools and instruments for the chemical and physical labora· visions for 40 days, together with a considerable quantity of 

Contents. tories, all entirely the handiwork of the students. We also sand ballast. The morning of the ascent was fine, and the 
(Dlustrated articles are marked with an aoterlsk.) noticed several original designs for machinery, and an admir· b 11 . t' 11 . th 1 th 't'  f a oon rose maJes lca y, passmg nor er y over e Cl 18S 0 t���J�:�t;:\r�ire
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tr255 ��fesb�ri'�Sq��t����:���:���:::::: ��� obtained by Professor Thurston in his late experiments upon for some time formed a conspicuous object in the heavens, 
f th 256 0 t h b·t 'th 262 the torsional resistance of wood. 
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ber to have seen practiced elsewhere, and which it appears come down in a furious rainstorm at New Canaan, Conn., 

Combustion of explosives, heat of 2"� Pavements, street .................. 257 might be advantageously .followed in every technical school. 60 ml' les from New York " and from the accounts of the poor Cow.a UO,IOO· .. . .. ............ . .. . .  263 Petroleum for fuel,crude  ......... 257 W II d . t' h Crank pins, the proper length of .. 260 Press forfruit,lard,etc ............ 259 e a u e to mstruc mg t e student how to invent. It T Decimal measures, new basis for. 259 1propeJler, helicoidalconcavo.con. · aeronauts, they narrowly esca.ped with their lives. hey 
Devil fish, the ....

.

................... 263 vex· .......................... ... 263 must be generally conceded that the young man who leaves h h '1 d 1 b t'f 11 t'l b tlP M Ditchlngoy steam power 258 Sash fasten 'm roved' 259 represent t at t ey sal e a ong eau 1 u y un I a ou . .  , 
Draftlng lnstrument,a vaiuab1e:: 264 ScientifiC a�'J l

pr�ctical inform;': his college, perhaps an able draftsman but withal a 
FI f lif b i tl I h t· when they suddenly entered t he precincts of a violent rain 

re or e uoys, nex ngu s· I IOn .............................. 257 mere copyist of the original ideas of others, labors under abie' ............................. 258 Sewing machine, that ancient· .... 260 storm, which, spite of all they could do in the way of throw. 3���r
e
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���:.t.��::::::::: �g� disadvantages and will find greater obstacles in his path of ing out ballast, drove the balloon down to the earth, upon 
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� ��� progress t.han another student who graduates able to suggest, which they were tumbled in great disorder and violence, 

Hot air englnel the ................. 260lVienna prizes, the .................. 256 modify or even invent plans to suit the varying circumstan. h Induction, per polar ............... 259 1 Wear of journal boxes, taking up' 260 while the big bag and boat brought up against t e trees and 
Launch Firefly, the steam· ........ 258 White blackbird, a .................. 260 ces. Than this, no fact seems to be more thoroughly recog- rocks. The balloonists further admit that, almost from the 

�� nized in the course of study above referred to ; and instead 
TECHNICAL RESEARCH AND EDUCATION beginning of the voyage, they had to continue throwing out 

• of requiring the pupil to duplicate completed plans or pro 
O f th t ·  tE l '  h h . t . d ballast in order to keep themselves afloat, which would seem 

ne 0 e mos emmen ng IS c emlS s IS reporte to duce merely handsome drawings, he is called upon at once to 
h tl ' d  . . t t' 1 t' h to indicate that the balloon was in a leaky condition at the 

ave recen y Sal , m response 0 a ques Ion re a lve to t e use his own brains in direct origination, and thus to apply 
f . .  l '  t' t' . E 1 d th t '  h start. The Gra:phic people, however, insist that the machine 

progress 0 orlgma mves Iga Ion m . ng an . a m t at in practice the instruction he gains in theory in the class 
t 1 h d t b dt l' . h'l '  h was sound and strong, and allege that the fall was due to the 

coun ry sue 1 researc seeme 0 e .BC mmg, w 1 e m t e room. To each student the Professor assigns some special 
U 't d St t f b . l' h d t d '  great weight of water which accumulated on the surface of 

III e a es ar more was emg accomp IS e owar Its work; to one, for instance, he hands a rough general idea of 
't W d' d t d bt th 1 t f h the balloon. If this is the fact, it might be desirable to pro· 

pursUl . ere we lspose 0 ou e a ter part 0 t is a steam governor, and tells him to improve it and construct 
t. d f h vide the balloon with an umbrella, Oll the next trip to Europe, 

asser lOn, an even were we unaware 0 t e constantly ad- a finished machine, bringing in every requisite calculation " 
. 1 b f th . t' t f Y 1 f H d f C 11 to keep off both rain and sun.  

vancmg a ors 0 e SClen IS II 0 a e,  0 arvar , 0 orne to another, he assigns a peculiar form of steam boiler j to a ........... -------
and of other seats of learning throughout the country, we third, an anchor hoisting gear for the Stevens battery; and CAOUTCHOUC FROM COMMON l'LAN TS. 
should be strongly inclined to admit its truth from the evi· so on through the class, each individual being left free to The extensive demands for india rubber, and the com par-
dence afforded by a recent visit to that model technical school, design precisely as he chooses, working only from the mere ative scarcity of the supply, has augmented the price until it 
the Stevens Institute. In three laboratories we found orig. crude hint given him in the beginning. If the articles are now stands at nearly one dollar per pound in this market. 
inal labor in virtually actual progress, and from three work· of such a nature as are capable of ready construction, they The crude matter comes from tropical regions, and is derived 
ers -professors, yet only stndents in that highest of colleges. are actually made within the Institute in the machine or in· mostly from certain trees, the nomenclature and localities 
Nature-we gleaned a few general words in explanation of strument shop, and afterwards utilized for their purposes; I whereof were presented in a recent article in the SCIENTIFIC 
the ob'ect to which the researches of each were directed, so that the pupIl not only desIgns but III some cases sees em. AMERlc.A.N. 
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A variet.y of attempts to find substitutes for rubber, or 
new sources of supply, have been made. In the matter of 
substitutes, several valuable compo�itions have been inyent
ed, wh'ch are used in place of rubber for specific purposes. 

Among the new sources of supply are the fruits, seeds, 
and juices of various plants, which have been successfully 
treated by Mr. D. M. Lamb, of Stratbroy, Canada. By fer
mentiug the asclepia or common milkweed plant, followed 
by pressure and evaporation, he separates a gummy liquid 
having the characteristics of rubber, and, like it, capable of 
vulcanization. 

From the bamboo berry grown in the South, from flax seed 
and other seed�, he also obtains in tnis manner a similar 
gnm, from which, it is said, a good article of vulcanized 
rubber may be made, and also an excellent waterproof 
varnish. It is alleged that these substances may be pro
duced at a cost not exceeding 20 cents per pound, and that a 
company with a large capital subscribed is about to intro
duce the manufacture here. 

------------.-� .•. � .•• -------------

RECENT GUNNERY TRIALS. 
The special Board appointed to make comparative trials of 

howitzers, field guns, and mitrailleuses, assembled at Fort
ress Monroe on the 1st of October and closed their labors on 
the 6th. The trials were made under dirllction of General 
Gilmore, President of the Board, assisted by Colonel Tread
well of the Ordnance Department, and Captain Lorraine of 
the Artillery. The trials were made on the seashore near 
the Fort, the target being 9 feet high and 40 feet long. 

The guns tried consisted of the ordinary Napoleon 9 pound
er field gun,carrying 12 lbs. cR'J.isters ; weight of gun about 900 
lbs. ; worked by 8 men ; range of firing 800 yards ; the or
dinary 8 inch field howitzer, weight of gun about 2,500 lbs. , 
worked by 8 men, range of firing 800 yards ; the small Gat
ling gun, caliber '42, wbight of gun 200 lbs. , worked by 2 
men, range of firing 800 and 1,200 yards; the one inch Gat
ling gun , 900 Ibs. , worked by 4 men using canister cartridges 
each containing 21 half inch balls, range of firing 800 and 
1,200 yards. 

The remarkable advantages of the Gatling gun were never 
more thoroughly established than on this trial. At 800 yards 
the small gun threw 600 shots in 90 seconds, of which 515 
hit the target, being from 8 to 10 times more than the hits 
made by t}>e howitzer anJ field guns. 

At 1,200 yards range the latter guns, owing to some defect 
in the ammunition, were withdrawn, to be tried on another 
occasion. 

At 1,200 yards ran ge the Gatling guns, both sizes, exhib
ited great success in striking the. target with deep penetra
tion. The heavy Gatling threw 5,355 missiles in 90 seconds, 
of which 1,595 struck the target. These are remarkable re
sults and have probably never been surpassed in this species 
of gunnery. 

------------�.� .. � ... ------------
CRUDE PETROLEUM FOR FUEL, 

We·are indebted to our correspondent at Norristown, Pa. , 
Mr. H. L. Acker, for a further communication in reply to 
our comments on his letter upon the above subject, recently 
published. 

He 8tates that further trials, from which more exact data 
may be expected, will shortly be made; and it is therefore 
unnecessary to give his present letter in full. 'He informs 
us that the pr;ce of coal at Lamokin, Pa . .  is $6. 30 per tun, and 
the price of crude oil 6t cents per gallon in bulk ; and, on an 
allowance of 4lbs. of coal per horse po wer per hour. as a basis, 
he figures the relative costs of the two fuels at $5. 40 for 
coal for ten hours, and $4.37i for the petroleum. 

In respect to an allowance of 4 lbs. of coal per hour, he 
says: " That is, of course, when the boiler and engine are 
most favorably constructed. But you are aware that, as a 
general thing, this will not hold good," etc. We will here 
remind our correspondent, and others who are studyin g  on 
steam power, that a favorably constructed boiler and engine, 
properly run, should consume not over two pounds of 
coal per hour per horse power, and it is this quantity of 
fuel that they must beat, if they expect to drive coal out of 
use. We allowed 4 lbs. for the particular engine referred 
to, because more than half the fuel actually required to do 
the work is ordinarily wasted. But it is an unnecessary 
waste. 

By reference to back numbers of the SCIENTIFIC AMERICAN, 
our correspondent will find plenty of examples of marine, 
portable, and stationary steam engines which run on 2 lbs. 
of coal per hour per horse power. Nearly all of the ocean 
steamers now plying between New York and Liverpool run 
on 2t lbs. per horse power per hour, some of them on 2 lbs. , 
while the C')wppr compound marine engine runs on It lbs. 
This latter is the best practice yet reached, we believe; but 
theoretically, we ought to use only t of a pound of coal per 
horse power per hour. 

------------�.� .•. �, .. ------------

STREET PAVEMENTS. 
About three years ago, the subject of street pavements at

tracted considerable attention, and we had specimens of 
nearly every dpscription that had ever been patented laid in 
various parts of the city. The general interest in this mat
ter seems of late to have died out ; but to those who own 
norses or have any regard for the sufferings of the noble an
imals, this will always be a subject worthy of consideration. 
The patent pavements, almost without exception, were found 
to be worthless, and the city authorities at last found this 
out and carne to the conclusion that stone in some shape, and 
stone only, was fit for the pavement of Our streets, particu
larly the thoroughfares. Of the other kinds of pavements. 
the Nicholson is the only one which has still any advocates. 

It is a good pavement as long as it lasts ; but its lack of du
rability, the insecure foothold it affords in frosty weather, 
and its high price, are drawbacks which will always tell 
against it ; besides, it cannot but be considered prejudicial to 
the public health, for it absorbs a portion of the effete matter 
constantly deposited upon it, and retains this in a moist state, 
favorable to decomposition, much longer than any other 
pavement we have. Of the stone pavements., the Belgian and 
the Guidet are generally acknowledged to be the best ; and 
their superiority over the cobble stones, as usually laid in 
our streets, cannot be denied. The principal complaint 
against these pavements, particularly the former, is that the 
stoneS wear smooth and the horses slip; not only in winter, 
when there is frost, but at all times when dragging heavy 
loads and on starting. Tl.e fault found with the cobble 
�tones, as they are put down in the streets of New York, is 
that the smaller stones sink after they have been subjected 
to a certain amount of travel, the larger ones, against which 
the hoof is apt to strike when thrown forward, remain
ing prominent, tparing off the shoe and causing the horse 
to stumble. Moreover, owing to the numerous inequalities 
of the surface, the horse must expend an increased amount 
of force to pull his load, and starting is rendered vpry diffi
cult. But if cobble stones are properly selected, that is, if 
they are small and of a uniform size, they are superior to any 
stone pavement ever put down in giving a good foothold 
and doing little injury to the hoof. 

Now, notwithstanding stone pavements are the only ones 
to be recommended at present, it is possible we may be able 
to secure something better for the future ; and it being a 
matter of so much importance, there is every reason why 
the city government should seek to encourage eyperiment. 
Not such experiment as was tried under the old regime and 
which cost the tax payers so much ; but let each patentee 
have a chance to exhibit his pc vement, and de T,onstrate to 
the public whatever merits it may possess, by laying down 
a hundred feet or more in some of our public thoroughfares 
at his own expense. In this age of progress and enlighten
ment, it would seem as though we might ride with more com
fort and have some feeling for our horses. 

To the city railroad companies this is a matter of sp�cial 
interest, and it seems strange that they have not made great
er exertions to protect their horses' feet and thereby dimin
ish one great item of expense. No one has ever rode on the 
front platform of any of our horse cars without noticing 
with pain the difficulty the poor brutes experience in start
ing for want of a good foothold. The average length of 
time that a horse is serviceable on any of the city lines of 
cars is about three years and a half, and at least fifty per 
cent are rendered unfit for service on account of injury 
done to their feet or limbs, or from strains, the result of 
frequent slipping and consequent over exertion. 

A model pavement would be one affording a good foothold, 
impenetrable by water or moisture and comparatively level, 
that is, presenting an even surface. It should possess a cer
tain amount of elasticity, which would not only render it 
less injurious to the horses' feet but would tend to deaden 
the sound of vehicles passing over it. If such a pavement 
could be produced at a reasonable price, and if it were dura
ble, it would certainly meet with public favor, for it would 
prove a blessing to the horse and a great saving to the own
ers of horses. 

------------�.� .•. � ... �-----------
CURIOSITIES OF BUTTER AND CHURNING. 

The art of making butter is by no means of modern date; 
this, the derivation of the word from the Greek buturon, 
and this again from bOU8, a co w, and turo8, cheese (lit
erally cow's cheese) sufficiently indicates. But although 
the word is of Greek derivation, it was late before this 
people had any notion of It. Their great poets, Homer, 
Theocritus, and Euripides, who, like Shakspeare, drew the 
stores for their immortal creations from all sources of 
knowledge, do not speak of it, although they mention milk 
and cheese. Aristotle,the famous philosopher of olden time, 
first speaks of a fat substance contained in milk which, under 
certain circumstances, becomes like oil. Herodotus the 
Greek historian is the most ancient writer who, in his ac
count of the Scythians, describes a process for making 
butter. 'rhe word buturon first occurs in Hippocrates, 
who was nearly contemporary with Herodotus, in the fifGh 
century B. C. "The Scythians," says Hippocrates, "pour the 
milk of mares into wooden vessels and shake it up violently, 
making it foam, when the fat part which is light rises to the 
top and becomes buturon." Dioscorides, 33 B. C., says 
that good butter is prepared from the fattest milk of sheep 
or goats, 1;.7 shaking it in a vessel till the fat separates. He 
says, also, that it can be melted and poured over pulse and 
vegetables, instead of oil, and might be used in pastry in
stead of oil. It is evident from this that drawn butter is not 
a modern invention,and that our pastry cooks have certainly 
learned something from their grandmothers. 

But the principal use of butter among the Greeks and 
Romans was as an ointment and It medicine. The Romans 
were accustomed to anoint the bodies of their children with 
it to render them pliable, and the Burgundians extended its 
applications by using it as a hair oil. Plutarch, the prince 
of ancient story tellers, informs us that a Spartan lady once 
paid a visit to Berenice, the wife of Deiotarus, and that one 
smelt so strongly of ointment and the other of butter, that 
neither could endure the other. We are not told what kind 
of ointment it was, but we can safely assert that the butter 
must have been very rancid. 

The al'lcient Christians of Egypt burnt butter in their 
lamps instead of oil ; and in more recent times, it was used 
for the same purpose in Roman Catholic churches, during 
the Christmas festival, to avoid the great consumption of 
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olive oil. The Cathedral of Rouen has a tower called the 

butter tower, from the fact that the Archbishop of Rauen, 

in A. D. 1500, finding the supply of oil to fail during Lent, 
permitted the use of butter in lamps, on condition that each 
inhabitant should pay sh;: derniers, with which monpy the 
tower was built. There are other" butter tower/!" at Notre 
Dame, Bourges, etc. 

lt is evident from the early history of butter that the 
Gredts and Romans did not use it to any extent in cooking 
or in the preparation of food, but Anaxandrides, a poet who 

lived shortly after Hippocrates, mentions a banquet wh .. re 
the Thracians ate butter, to the astonishment of the Greeks. 
But the article formerly called butter was oily and impure, 
wanting the firmness and consistency of that of modf'rn 
times. It was consequently prone to decomposition, and its 
use limited. The ancients had usually accustomed ihem
selves to good oil, and butter, in later times ev�n, has been 
very little used in Italy, Spain, and the south of France, but 
was sold chiefly by the apothecaries for medicinal purposes. 
Most modern Biblical critics agree that the word translated 
butter in our version of the 8criptures means milk or cream, 
or, more properly, sour thick milk. In the 30th chapter of 
Proverbs, we find a verse beginning " the churning of milk 
bringeth forth butter, etc." This would certainly seem to 
describe the preparation 0f butter, but the original Hebrew 
words clwleb metz signify squeezing or pressing, as for 
example, the udder of a cow ; so that milking, and not mak· 
ing butter, is supposed to be meant. It is very probable 
that the formation of butter was discovered by accident 
in the transportation of milk in skins, which are still 
used in Barbary. In this country the Arabs churn their 
cream by suspending it contained in skins of goats in their 
tents and pressing it to and fro. Dr. Chandl er, in a journey 
from Athens to Corinth, noted the mode of churning in the 
Levant. It consisted in securing the cream in skins, and 
then treading them with the feet. In Bengal, probably 
owing to indisposition to exertion in consequence of the ex 
cessive heat, they n::.anage to make butter come by simply 
tnrning a stick around in the milk, but the product can
not be large. The inhabitants of the interior of Africa seem 
to be favored with respect to butter. The famous tr"vdler 
Mungo Park, whose adventures delighted our boyish days, 
says that a tree grows there,resembling American oak, which 
bears a nut like an olive. When the kernel of this nut is 
boile:l in water, it yields a butter, which the traveller asserts 
is whiter, firmer and of a richer flavor than any he ever 
tasted from cow's milk ; and which will keep without salt 
for a whole year. The natives call it 8hea toulou or tree 
butter, and large quantities are made. 

.. . ... 

SCIENTIFIC AND PRACTICAL INFORMATION. 

TEST J!'OR ARSENICAL COLORS ON WALL PAPERS AND IN 
PAPER GENERALLY. 

Professor Hager recommends the following method for de
tecting this dangerous class of arsenical colors, which, we 
may remark, are not confined to green alone, for even red 
sometimes contains arsenic: A piece of the paper is soaked 
in a concentrated solution of sodium nitrate (Chili saltpeter) 
in equal parts of alcohol and water, and allowed to dry. 
The dried paper is burned in a shallow porcelain dish. U su
ally it only smolders, producing no flame. Water is poured 
over the ashes, and caustic potash added to a strongly Rlkaline 
reaction, then boiled and filtered. The filtrate is acidified with 
dilut9 sulphuric acid, and permangan9,te of potash is added 
slowly as long as the red color disappears or changes to a 
yellow brown upon warming, and finally a slight excess of 
chamelion solution is present. If the liquid becomes turbid, 
it is to be filtered. After cooling, more dilute sulphuric acid 
is added and also a piece of pure clean zinc, and the flask 
closed with. a cork split in two places. In one split of the 
cork a piece of paper moistened in silver nitrate is fastened, 
in the other a strip of parchment paper dipped in sugar of 
lead. If arsenic is present, the. silver soon blackens. The 
lead paper is merely a check on the presence of sulph hydric 
acid. According to Hager, the use of permanganate of pot
ash is eSS8ntial, otherwise the silver paper may be blackened 
when no arsenic is present. 

CURIOUS S JBSTANCES IN GUANO. 

In former communications, says La Nature, M. Chevreul 
has called attention to the unexpected effervescence mani
fested by guano when combined with water. The author 
now considers that this property is due to the presence of 
bicarbonate of ammonia. 

It is quite credible that this effervescence might take place 
if the guano were placed in a moist field, the mat{lrial losing 
instantly all its excess of carbonic acid and consequently 
its activity. Once saturated, it becomes inert. M. Chev
reul finds that the material dissolved by the water is crys
talline and, as above noted, constituted by an ammoniacal 
salt but as yet the acid is not determined, though it is pro
bable that it belongs to the long series of uric deri vitti ves. 
The residue obtained after the action of water is partially 
soluble in: alcohol, the solution containing various imm�diate 
principles of the guano, and among them the odorous princi
ple or avic acid. The portion not dissolved consists eape" 
cially of phosphate of lime. 

It is an interesting fact in relation to avic acid that guano; 
despoiled of this substance and hence rendered inodorous; 
regains in a short time its characteristic aroma. The same 
has been found true of musk, which although once deodor
ized becomes again a perfume after several years_ It is be
lieved that, by a peculiarity analogous to the above, game 
leaves upon the ground a permanent scent, traceable by tha 
delicate organs of the dog. 
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INEXTINGUISHABLE FIRE FOR LIFE BUOYS. 
In order to provide a promp t means of support for men 

who may happen to fall overboard at sea, all vessels in the 
United States navy are provided with life buoys. These, 
usually two in number, are hung directly over the stern, so 
as to fall well clear of the ship when they are let go. The 
apparatus consists of two hollow copper vessels somewhat 
elliptical in form, joined together by a horizontal bar, three 
feet or so in length. The latter is attached at its middle to 
a vertical standard, on the lower part of which is a cross
piece for the person to rest his feet against while he clings 
around the standard above the �rossbar with his arms. The 
upper end of the standard car-
ries a square plate of metal, on 
which is coiled a tube whi �h is 
always kept filled with portfire 
composition, of gunpowder or 
other ingredients, wbich will 
burn for twenty minutes or so 
with quite an intense flame. The 
buoy is attached to the vessel by 
a simple tripping apparatus com
municating wit.h a pull on or 
near the taffrail. The plate car
rying the portfire fits under an
other piece on which is placed a 
lock and hammer which, when 
sprung, explodes a cap, and so 
ignites the portfire. For this 
also there is a pull, generally 
placed immediately beside the 
on · above mentioned. Night and 
day at sea, a man is kept sta
tioned at this post, and it is his 
duty the instant the cry of " man 
overboard " is raised, to p ull 
first the port fire handle to light 
the powder, anti then to let the 
buoy drop, while a hand in the 
mizzen top watches its position 
and that of the person in the 
water, and so directs the move
ments of the rescuing boat. 

Once alioat, the apparatus re
mains upright and of sufficient 
size to be readily discerned by a 
swimmer during day, while its 
bright flame directs him toward it at night. 

As may be imagined , there is an objection to the use of 
any combustible liable to be (extinguished by water or 
wind, as, if portfire or other composition be not directly 
put out by spray or rain, its flame may be so weakened as 
to render its light too faint for the discernment of obj ects in 
its neighborhood. Messrs. Silas and Seyferth, in order to 
obviate this objection, bave suggested the use of phosphide 
of calcium. This substance is prepared by distilling phospho
rus over lime heated to a low redness. An anhydrous mass 
of a dull red color is obtained, hard enough to strike fire 
from steel, which experiences no change in dry air nor in 
oxygen at the ordinary temperature. In a moist atmosphere 
it slakes, emits phospburetted hydrogen, mixed, however, 
with free hydrogen, and not self-lighting ; but if it be thrown 
directly into water, phosphuretted hydrogen gas only is 
evolved, and this, as is well known, takes fire spontaneous
ly in atmospheric air. The form of apparatus proposed is 

represented in our engraving, for which we are indebted to 
La Nature. The buoy is of wood or cork, analogous in form 
to that ordinarily employed in the French navy, and has in 
its center a hollow space in which is arranged the lighting 
arrangement. The latter is com posed of a metallic box con
taining the phosphide of calcium, through which passes a 
tube which extends beyond it a short distance both above 
and below. This tube, in the portion which traverses the 
box, is pierced with a number of holes so as to admit the 
water necessary for the de composition of the p):lOsphide. 
Two cocks, arranged one at the upper part of the tube and 
the other below the cetallic reservoir, are rigidly connected 

first five minutes, of some 11 inches in length. On the oc
casion of experiments recently made at Toulon, with a 
charge of 7,084 grains of phosphorus and a tUbe with an 
opening of 0 '1 inch in diameter, the flame lasted for one 
hour and ten minutes. 

It is suggested that phosphide of calcium might be ar
ranged with ordinary life preservers so as to float in a suit
able vessel at some distance from the swimmer, and thus 
mark his position. It would also be useful, in cases of 
wreck, to enable a vessel, over which seas are continually 
breaking, to communicate with the shore, or it might be 
employed on railroati trains in distress as a signal inextin-

guishable by wind or rain. 
We learn that the apparatus, 

as above described, has been 
distributed throughout the 
French navy, for experiment 
in different parts of the world, 
in order to determine not only 
the operation in cases of neces
sity, but also whether the phos
phide will keep perfectly when 
submitted to variable atmo
spheric conditions. 

Ditching; by Steam Power-

In North Germany the recla
mation of the extensive low 
lands, that have heretofore re
mained uncultivated for lack 
of drainage, is now proceeding 
with vigor under the auspices 
of a company employing a large 
capital and effective steam 
ditching machines. Each ma
chine cuts a canal 20 feet wide 
and 6 feet deep, and from 100 
to 120 feet in length, every 10 
hours. The peat is delivered 
on the surface ol the ground 
alongside the canal, where it 
is dried, cut into bricks, and 
sent to market. It is an excel
lent fuel. In Holland and 

INEXTINGUISHAB!.E FIRE FOR LIFE BUOYS. 
Friesland there are 1 ,000 sq uare 
miles of this bog land now 
worthless, which will be ren-

together by a rod. These are worked by the traction of a 
cord attached to the upper cock, which is protected against 
Ilhocks by a metallic cup, through which the line passes. 
The latter arrangement is con!!ected to the tube with a screw, 
so that it may be removed and the box lifted out to renew 
the phosphide when exhausted. There is also provision 
made for hermetically sealing the contents by a little melted 
rosin in a suitably placed cavity. 

The entire device is suspended by a single cord, which is 
cut by the operator. A slight line is connected with the 
cocks, and also with a staple on a pulley through which the 
suspending cord of the buoy passes, so that when the latter 
falls its weight is sufficient to cause the thread first to open 
the cocks and then to break. The apparatus adrift, the water 
enters the bottom of the tube and, rising up, enters the 
phosphide through the perforations. The reaction set up 
disengages gas, which escapes at the upper orifice of the 
tube, giving a flame of intense brightness and, during the 

THll ENGLISIt STEA.M L &UNCIt FIREFLY 

dered habitable and profitable as fast as the canals are cut, 
to say nothing of the immense quantities of fuel tbat will 
be obtained by the ditching operation. 

• '.�I •• ------------

THE ENGLISH STEAM LAUNCH FIREFLY. 
Some tLne ago we gave an account of the trial of the 

steam launch Firefly. one of those wonderful little high 
speed vessels for which Messrs. John I. Thorneycroft 
and Co. , of Chiswick, England, have gained such a reputa
tion. Of this craft we now publish a sketch, fromEJngineer
ing, which will serve to show her general character. Al
though only 53 feet long over all, 6 feet 6 inc1les beam, and 2 
feet 6 inches draft of water, the little vessel made, on her trial 
the speed of 18 '94 miles per hour, the observations of the 
runs

' 
being made with a care and accuracy which admits of 

no question. The Firefly is driven by a pair of engines of 
the inverted direct acting type, wi.h 6 inch cylinders and 8 
inch stroke, also made by Messrs. Thorneycroft ; and it was 
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OCTOBER 25 ,  1.873.] 
built for Mr. Henry Morel, o f  the Societe d e  la LY8, o f  Ghent. 

Messrs. Thorneycroft and Co. have made a specialty of 
these high speed boats, and there appears to be eonstantly 
increasing demand for them. The firm are now construct· 
ing some of these launches with compound engines. 

------------�.�'.�.4.------------
PERIPOLA�NDUCTION • 

Those of our readers who have att ended the very inter
esting lectures delivered by Professor Mayer, of the Stevens 
Institute, Hoboken, N. J. , on the �ubject of magnetism, will 
remember the striking experiments which he performs with 
the aid of the huge electro-magnet belonging to �hat insti
tution and a disk of copper suspended so as to freely s wing 
between its poles.  When tho magnet is uncharged, the 
plate vibrates, like a pendulum, from side to Ilide with per
fect readineis, ret-aining its motion for some little time after 
the impelling force is removed. If, however, a current is 
established, converting the masses of iron into actual mag
nets, the vibration of the plate is 
almost instantly stopped ; an in
visible resisting medium appears 
to have been formed betwetln the 
poles, through which the disk is 
unable to pass, or. if forced 
through, acts, as Professor Mayer 
expresses it, " as if it were pen
etrating cheese. " 

On conducting an experiment 
somewhat similar to this, Fara
day was led to the conclusion 
that the arrest of the copper 
plate was due to induced currents 
produced therein. In other ex
periments, which we will not here 
describe, the existence of these 
currents was demonstrated by the 
direct exploration of a disk of 
copper turning before a magnet. 
an operation which defined the 
paths of the currents with cer
tainty. Foucault modified. Fara
day's mode of investigation by 
arranging his plate of red copper 
on a horizontal axis, and revolv
ing it by s uitable mechanism at 
the rate of 10,000 turns per min
ute. The disk passed between 
the two extremities of the soft 
iron core of an electro-magnet, 
in which a current could be es-
hblished at will. As long as the 

" imtific �lUtri,aU. 
rotation of the disk is as easily accomplished when the cur· 

rent passes as when the circuit is interru,pted ; and that the 

same resistance experienced in the Foucault apparatus is 

not here encountered is proved by the fact that the eopper 

does not become sensibly warmed. 
The current nevertheless passes, and zinc is dissolved in 

the battery. Here then is expended energy which should 

manifest itself somewhere. The study of the effects which 

should be produ ced by reason of the induction led M. Le 

Roux to admit the existence of a current running from the 

center of the disk to the circumference ; and he proceed ed 

to verify his conclusions. To this end, a vertical metal 

s upport is placed in contact with the axis of the disk, and a 

horizontal rod fixed to this support terminates in a copper 

wire, the end of which rests on the periphery of the disk. 

When the latter is turned, with no current passing, no es

pecial effect is observed, except the sligh t warming of the 

copper wire by the friction. If, however, the flo w of elec-

PERIPOLAR INDUCTION. 
tricity be established, at that instant a continuous series of 
sparks leaps from th e point of contact of wire and disk, thus 
denoting the existence of a very energetic current in the 
circuit formed by the disk, its axis, and the various pieces 
already described as arranged in connection therewith. 

It is in the fact of there being this current, as predicted by 
theory, that M. La Roux' idea of peripol ;r induction is based. 
No practical application of the discovery has been made ; 
but it is very interesting. in that it confirms many theoreti
cal ideas .regarding induction. The machine represented 
was by Rhumkorff, the celebrated manufacturer and inven
tor of many physical instruments, and has been exhibited 
before many French scientific societies. 

-----------............ .. -----------
DEMMING' S CROWN SASR FASTENER. 

the sash. By turning the wheel by means of the small pro
jection formed upon it, its motion through the bent slot 
raises the piece, B, and at the sam'il time draws the face of 
the latter away from the casing so that it no longer binds. 

When the window is up, it can be held in any desired po

sition by causing the device to place itself as sh own in the 

dotted lines, when the wheel eomp-s to the bottom of the slot 

and, as is evident, p ushes out the bottom of the casting. The 

apparatus falls readily into the position repre�ented, and 

thus forms a self-fastener when the sash is down. 

The advantages claimed are simplicity, ease of applica

tion ; the non-marring of either sash or frame, a preventive 

of sash· rattling in windy weather, a positive lock when the 

fash is either up or down, a self· fastener when the lower 

sash is down, the holding away of the lock from the frame 

by the use of the handle when in the act of raising or low

ering (as shown by dotted lines), 'l.nd a peculiar adaptability 

to car windows. The lock can be as easily placed on the 
right side of the sash as on the 
left, by being turned upside 
down ; aad in either case, if the 
sash is left raised, it cannot be 
further elevated from the out. 
side. 

Patented August 19, 1873. 
Further information can be had 
by addressing the patentee and 
owner, H. C. Demming, Harris
burgh, Pa. 

Proposed; Ne,v Basis Cor 
Dechnal Measures. 

A correspondent, C. A. G. ,  
writes to point out that the 
French basis, the 10, 000, 000 of 
one fourth of the earth's circum. 
ference, is unsatisfactory as a 
starting point for the calculation 
of a system of weights and mea· 
sures, as the circumference of a 
eircle cannot be exactly ascer
tained. He proposes to use the 
secant equal to th e radius of the 
circle, that is, the side of an in
scribed hexagon ; and he points 
out many su pposed advantages 
of the ehange. But as the 
whole matter is a question of the
ory, we cannot see that the pro
posed plan brings us any nearer 
to absolute accuracy. 

. . . ' -
IMPROVED . PRESS FOR FRUIT, LARD, ETC.  

The annexed engravings are views of a new and simple 
form of fruit or lard press, in which, among other advan. 
tages claimed, the usual framework for the screw is rendered 
unnecessary, and there is a peculiar construction of the 
press chamber for facilitating the removal of the cake left 
after pressing. 

Fly. 1 

the latter remained broken, the plate, when swiftly rotated, 
would retain its motion for some time ; but as in the case al
ready cited, a prompt stoppage followed the e stablishment 
of the electrical flow. Foucault intended not simply to re
produce Faraday's experiment, but he wished to study the 
results incident to the application of a force sufficient to 
continue the rotation of the disk in spite of the obstruction. 
It wa!1 found that, to accomplish this, considerable mechan
ical energy must be expended, whieh could be calculated 
and which reached quite large figures. What became of 
the excess of work over and above that necessary to ensure 
the rotation of the disk, maintaining a given velocity (or, in 
other words, that rendered necessary by the effect of the 
current), was the ql>.estion, and Foucault determined it to be 
transformed into heat. This conclusion was soon justified 
by experiment, as it was found that the temperature of the 
disk became elevated to a degree appreciable by the hand ; 
and when the rotation was prolonged for two minutes and 
the current produced by six Bunsen elements employed, 
the melting point of wax could be attained. 

We illustrate herewith a new and quite ornamental- form 
of sash lock and holder, which can be readily attached to 

We have now given, of the salient points of this study, 
enough to show its progress up to the present ; for since 
Foucault's experiments, no particularly notable investiga. 
tions have been made into the action of magnets on copper 
in motion. M. Le Roux, however, has recently devieed the 
apparatus represented in our engraving, and, besides ,  inves
tigated that which he calls " peripolar induction. " 

S upported by iron feet on a solidly constructed table are 
four coils of isolated copper wire, so arranged as to be con
nected with a battery by mean s of the commutator, C, by 
which the current is interrupted or established at pleasu re. 
Within these coils are cores of soft iron, the extremities of 
which extend beyond the win; and form the poles of the 
magnet when the current passes. A disk of red copper, 
DD', is placed symmetrically in the center of the apparatus 
and parallel to the axes of  the coils, and .turns on a horizon· 
tal 9 xis w hich ext�nds between the opposite extremities . of 
the iron, as at A. At this point is ehown the pinion which, 
with other gearing, transmits the motion of the· 

handle to 
the disk, so as to cause it to rotate 180 times per second, or 
about 10,000 times per minute. To the ends of the cores of 
the opposite coils .and below are fixed two · pieces of soft 
iron, F', between which . passes, though without touching 
either, the copper disk, D. , . 

Thus arranged, .the . machine forms a powerful Foucault 
apparatus. with which the experiments above indicated can 
be repeated. But above .the cores of the mr gnets are placed 
other pieces of soft iron, F, arranged similarly to those 
marked F", which, .we have · s tated, are fixed bAlow. When 
this portion of the device is . in position, all the pieces be
come magnetized by contact ·

. with the electro-magnets ; and 
as is evident, the disk, D, in its entire extent, is submitted 
to the action of a magnetic field . presenting the grt'atest sym. 
metry in every direction. Here, however, ·the contrary of 
t)J.a� W)J.ic.b. has been heretofore observed

' takes place ; the 

A is the base of the apparatus, having radial corrugations 
raised upon its surfacp-, the chltUnels between which lead the 
expresEed liquid to the spout sh own. In the center is a 
·
short conical projection, over which fits the lower portion of 
an inner perforated tube, A. The latter is connected with 

J) 
Piy.a 

any window without mutilation of the wood work. The 
device has no spring to wear out and is composed of but two 
pieces and a faBtening screw. The latter serves as a . pivot 
for the small cog wheel, A, the teeth of which engage in 

I 

projections, formed, as sh')wn, on the casting, B. When . 
. - . ----

the sash is down the apparatus takes the position shown, so a perforated bottom which, when in position. rests" on a 

that,
. 
on attempting to raise the w .. i

.

ndows, t,he wheel,

.
,acting tlange mad� by turni

.

ng the lower edge .of the outer perfo
against the upper part of the casting, presses the face of the rated wall, C. In the center of the base is a screw, D, on 
latter firmly against the batten. and prevents the elevation of which is a nut provided> 

with fluitable handles. This nut 
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has a conical depression in its lower face to engage with a 
corresponding projec�ion on the follower, E. The form of 

the latter is clearly shown with that of the other detached 
portions in Fig. 2, wh.ile Fig. 1 represents the apparatus set up. 

The m'tterial to be pressed is placed between the perfora. 
ted bottom, on B, and the follower. By suitably turning 
the screw, the latter is carripd down, squeezing the contents 
of the press, the j uice or liquor escaping as already noted. 
It is claimed, in addition to the advantages already referred 
to, that , by the use of a follower with a conical bearing in 
the nut, and guided by the central tube, a more even and 
level bearing on the mass to be pressed is obtained than can 
be got by the ordinary screw press. After the liquid has 
been expelled, the cake may be removed by lifting the cen. 
tral t ube, B, which brings the mass out with it, and from 
which the latter can be easily broken away. 

The inventor informs us that the apparatus is well adapted 
for pressing fruit used in the manufacture of wines, cider, 
and j ellies: and also for dairy purposes in compressing 
cheese and butter. 

Patented September 2, 1873. For further particulars reo 
garding sale of patent rights, address Mr. Joseph Harlan, 
Lexington, Scott county, Ind. 

------... H ...... .. ------

THAT ANCIENT SEWING MACHINE . 
We referred, in a recent issue, to the discovery of an old 

sewing macLine patent among the records of the British 
Patent Office, which, for a short time past, has excited con· 
siderable interest in mechanical circles. We present here. 
with engravings of the drawing attached to the specifica. 
tion. The latter we give below verbatim. The patent was 
granted to Thomas Saint (cabinet maker) on July 17, 1790, 

for " An entire new method of making and completing shoes, 
boots, spatterdashes, clogs, and other articles, by means of 
tools or machines, also invented by me for that purpose, and 
of certain compositions of the nature of japan or varnish, 
which will be very advantageous in many useful applica. 
tions." It is numbered 1,764, and dated July 17, 1790. 

The specifications describe three separate machines ; the 
first a rather primitive contrivance for spin ning and doubling 
the thread , the third for plaiting and weaving, and the sec· 
ond for " stitching, quilting or sewing. " The last mentioned 
is the device represented, which is described as follows : 
A B C is the frame. Fig. 1 is the 1'eel for the thread. 2 is a 
spindle which. moving to the right, conveys the thread to 
the needle at 4, and moving to the left again takes hold of 

c 

9 Pi' .3. 

10 

the stitch and keeps it tight tm the needle has brought an· 
oth.lr stitch through the last taken ; and so it goes on alter· 
nately until the whole article is ()ompletely stitched. 3 is 
the awl that makes the holes for the needle to pass through. 
5 is a spindle that goes through the poppet at 6 ;  while by 
turning the spindle at 5, the awl and needle is worked by the 
cogs 15 and 16,  which are in the spindle at 5 ;  and the motion 
of this spindle gives motion to the prongs 26 and 27, which 

are in the spindle at 2. 
Xi . .1:. ..:;n' .5. Ji!l' .6. 14 is a cog that gives mo · 

DJ, . 
I 

C0 13 

4 

tion to the wheel 7, which 
gives niotion to a !llide at 
12 which moves along 
the grooves at 9 and 10 
by means of a screw that 
is fixed in the wheel, to 
which slide the article 

Z7 is fixed for stitching. The 
prong 26 goes into a 
hole at the slide 13 and 
gives motion to it " which 
draws the thread on the 
under side of the article 
and ho 'ds  it tight till the 
next stitch is taken, and 
so on till it is done. 22 
in Fig. 6 is a shoulder 

that the Cog at 15 works against. At 21 is a shoulder that 
the Cog at 16 works against ; these work (in ?) the Pop. 
pet at 6. 19 and 20 are two screws to fasten the Awl and 
Need Ie 3 and 4 :  in 23 is the thread passing in between the 
Awl arid Needle which the eye of the Needle receiveth. 24 
is a screw to regulate the distance from the edge or side of 

J titutifit �mmtIU. 
the article you are stitching. 25 is a Brace or support to the 
top of the Machine. The Cogs 14, 15, 16,  17 an d 18 in the 
Spindle at 5 should be so fastened as to be screwed up or 
down according to the quality of the article and fineness or 
coarseness of the stitching req uired. "  

The macp ine was destined for use in sewing together out· 
side and inner soles of shoes, and for joining legs, spatter. 
dashes, etc. It seems quite certain that there was no eye· 
pointed needle, but that the lower end of this implement, 
which appears to be fractured, is meant to be notched in 
order to push the thread through the work. 

QIioruspoudtutt. 
Crude 011 .. or Fuel. 

To the Editor of the &ientiflc American : 
In your issue of October 4, in an article on the combustion 

of petroleum as fuel and for manufacturing gas, you set 
forth that the best result of combustion of petroleum as 
compared with coal was as 2 to 3. Now Mr. Daniel Fisher, 
at Fisher Brothers' storage tanks in Oil City, Pa. , has a 
burner in operation that he has used since last winter con· 
tinuously. He uses from one barrel and one half to one 
barrel and three quarters during the run of ten hours, using 
in the same time one tun of coal. He uses steam as a mo· 
tive power, throwing a jet of oil into a chamber, thence 
through a small opening in the chamber to the furnace, the 
jet being accompanied by a current of air, fed in connection 
with the oil, of such quantity to make perfect combustion, 
there being no smoke. Mr. Fisher has not patented his in· 
vention, nor does he propose to. A. L. S. 

REMARKS BY THE EDIToR.-The idea intended to be here 
conveyed is, we presume, that 74 gallons of crude petroleum, 
or 518 lbs . ,  is made by means of Mr. Fisher's apparatus to 
generate as much steam power as a tun of coal. There is 
evidently a mistake somewhere. The power of the engine 
is not stated, and thereiore we cannot j udge of the economy 
of the fuel. But we may observe that, if the engine and 
boiler are well made and intelligently run, then two pounds 
of coal per horse power per hour would be consumed, on 
which basis a tun of coal would drive a steam engine of 1 12 
horse power for one day of ten hours, and it would require 
1 " J94 Ibs . ,  or 5 barrels. of petroleum to do the same work. 

------............ .. ------

The Ho t  Air Engine. 

To the Editor of the &ientific American : 
I have read with much interest the suggestions lately 

made by the different correspondents for the im· 
provement of the hot air engine. I have , had the 
care of a caloric engine for almost t wo years. It 

is of 21 horse power. I am troubled to keep the 
upper door and also the poppet valves tight. J 
would throw out two suggestions that I think 
would make them better as far as val ves and 
doors are concerned, they are these : Have the 
door seats cast separately from the engine, and 
have them fastened to it by a flange around the 
seat, with boIts screwing into the engine ; the door 
and seat could then be easily taken from the 
engine and planed or ground together as the case 
might require. As they now are, it is a vexing 
tedious job to grind them to a surface by hand, 
and the change might sometimes save the reo 
moval of the whole furnace to a shop for re· 
pairs . 

I think that the poppet valves would be bet· 
tedf they were made somewhat like a cone, hav· 
ing the same bearing surface 8S those in use at 
the present time ; this would make them less lia· 
ble to warp, they would be more quickly ground 
together ii they leaked, and by no possible means 
could anything lodge on the valves or seat. Some. 
times we have had the engine nearly stopped by 
small lumps of coal catching between the valve 

and Beat ; and at others it bothers me to start it for the same 
reason. FRANK O. CLARK. 

------------........ .. � ... ------------

Illuminating Gas .. rom Crude Petroleum. 

To the Editor of the &ientiflc Ame'l'ican: 
As you are happy to chronicle any new facts, let me make 

a statement of what has been done at our mill at Passaic, 
N. J. , since January, 1871, when we had works erected for 
us, by Dr. W. C. Wren, of Brooklyn, N. Y. , for the manu· 
facture of illuminating and beating gas from crude petro. 
leum. The works are the invention of Dr. Wren, and we 
have ever since been using them to light our mill (which we 
run all night) with the following results : 

Firat, we use crude petroleum (which is quoted at 6 cents 
per gallon) and make a fixed permanent gas of eighty candle 
power. Secondly, we have no difficulty in making the gas. 
Thirdly, we make, on an average, more than four �housand 
feet of gas of the above candle power from one barrel of 
crude oil, which we use through a burner consuming one 
foot per hour and one foot and three tenths per hour. The 
barrel of crude petroleum, at the rate of ten cents per gal. 
lon, costs us, when made into gas, seven dollars ; that is, in 
practice it costs ns seven dollars for four thousand feet of 
petroleum gas that goes farther and gives us a better light 
than seventy dollars worth of coal gas at three dollars and a 
half per thousand. The above is the result in actual practice. 

If we used coal gas, we would want five feet and six feet 
burners for the same light we now get with a one foot and a 
one and three tenths feet burner. 'Ve have now had the 
works in steady and constant use for more than two years 
and a half. This is no " statement of the inventor," but 
plain indisputable fact by a consumer. 

The retort for making the gas is a simple contrivance, and 

is not given to choking with carhon, as you seem to think 
probable. It is so simple and easy to run that we take any 
man out of the mill and set him at it. 

At some future time (not to use more of your space at pre· 
sent) I will give you some of the results of heating with 
petroleum gas. MILES W �TERHOUSE, Superintendent. 

52 and 54 Murray Street, :New York city. 
REMARKS BY THE EDITOR . -We are glad to make public 

the excellent practical results here given for the Wren pro· 
cess, which is evidently a discovery of much importance. 
The apparatus employed involves, we believe, the employ. 
ment of a series of chambered retorts, through which the 
oil is slowly passed. 

. �  .. . 
Strange L ightning Freak. 

To the Editor of the &ientific American: 
About twenty miles east of Santa Fe lay the remains of 

an ancient Indian city. The church (which is, or was ten 
years ago, complete) has been so much appropriated by the 
neighbors that the roof has caved in and only the outer wails 
are now standing, In one corner, n ear a tower, a ten year 
old boy recently took refuge from a thunderstorm. The 
lightning struck the north side of the tower, tearing the 
adobes, of which the church is built, for about three feet 
downward ; it then went inside the wall (how cannot be 
seen) and came out again through the wall of  the church, as 
is shown by an aperture, at the hight of the boy's head. His 
hat shows a large hole ; and when his father found him, he 
showed no sign of l ife, his eyes were open and his arms 
a kimbo. as if calmly awaiting for the storm to pass. His 
outer garments are entire ; but his shirt is somewhat torn on 
the back and his dra wers are ripped down the left leg. Some 
scientific travelers ad vi sed the father to break into the wall, 
as they believe th at metal inside attracted the li ghtning and 
caused this irregular course. He tried and found that there 
is, inside, a separate wall, apparently built after the original 
wall was finished, the entire being five feet thick. 

About two centuries ago, the Indians had troubles with 
Spain, and closed up their wells and mines, and left. It is 
possi ble that the priests at that time secreted their precious 
metals in masonry. This will soon be found out ; but this 
is on8 step more 10 destroy the remains of strange early 
civiliz'1tion in America ; and moreover, the Indians (Monte. 
zumas) are fast dying out. L. G. FELLNER. 

Sai l Cdstoval, New Mexic). 
• ••• • 

The Bisulphide Auxlliary Enl,l;lne. 

'1'0 the Editor of the Scient�fic American : 
Your correspondent, Mr. Joel A. H. Ellis, does himself and 

his engine great inj ustice when he says that in it " the heat 
is used twice ;" and this i s  no mere question of words, for he 
implies that his machine is a kind of perpetual motion, and 
leads one to ask why, if the heat ean be used twice, may it 
not in some similar way be used three or an indefinite num· 
ber of times. S uch a statement is calculated to bring into 
disrepute a really meritorious thing, and is productive of 
distrust and suspicion in the min o s  of power users. 

The celebrated professor, the l ate W. J. Macquorn Ran. 
kine, has shown indisputably that the efficiency of any heat 
engine is in a certain way proportional to the difference of 
the temperatures at which the steam, or other heat vehicle, 
is admitted to and ej ected from the machine. In a con dens· 
ng steam engine, for instance, the greater the difference be· 
tween the temperature of the steam in the boiler and th at 
in the condenser, the greater the efficiency of the engine ; 
and, d isregarding the question of heating feed water and 
other economic adjuncts of the steam engine, by continuing 
the reduction of temperature from that of the exhaust 
steam in a non.condensing engine to that of the bisulphide 
condenser, Mr. Ellis ha� a heat engine, considering it as a 
whole, working between much greater extremes of temper· 
ature than is possible with either the steam or bisulphide 
engine alone. 

With our:present light on thermo.dynamics,he may say that, 
in the steam engine alone a certain q uan tity of the potential 
energy, resident in the steam and called heat, is transmuted 
into external work, and that his bisulphide addition trans· 
mutes a quantity of the energy remaining in the exbaust 
steam into equally useful work ; but not that he hits used 
the heat of the steam twice. He transmutes into useful work 
or uses more of the heat imparted to the water in the steam 
boiler than can be done with the steam engine alone, but he 
does not use any of it twice ; and a very large proportion of 
it he does not even use once . JOHN T. HAWKINS. 

New York city. 
• ••• • 

A White Blackbird. 

To the Editor of the Scientific American : 
It will give the ornithological world some pleasure to learn 

that another rara avi8 has been added to its collections. 
This is none other than a " white blackbird " or, more pro· 
perly speaking, a " red winged starling. " It was secured by 
Mr. E. A. Andrews, of Watertown, N. Y. While Fayette 
Noble, of Ellbburg, was " sitting " this gentleman for ducks 
on the marsh at the mouth of Sandy Creek Landing, :Mr. 
Noble discovered a " white blackbird " amid the thou. 
sands of starlings that frequent that marsh. Of course such 
an object could not fail to attract attention and by d int of 
careful paddling, Mr. Andrews was at length placed in a 
position to secure this rare prize. The bird, as we have said, 
is of the red winged variety, a fledgling of this year, with 
cream colored feathers interspersed here anJ there through· 
out its snowy coat, the cream color predominating especial· 
ly on the wing, where in another year the red wo uld appear. 
It is unnecessary 'to say that the bird was a great curiosity. 
The oldest hunters on the marsh, who have seen myriads 
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of blackbirds, as they call them, come and go, never saw 
such a thing as a white one before. The appearance of this 
anomalous bird, as he arose and settled amid his companions 
of a darker hue, was very striking, they seeming to care 
uo mere for him than if he were one of their o wn color. 

BIRD LOVER. 
[Rev. A. H. Gesner, of Sing Sing, N. Y. , s tates that he 

had this bird in his hand. -EDs. ] 

LETTER FROM UNITED STATES COMMISSIONER 
PROFESSOR R. H . THURSTON. 

NUMBER 1 5. 

PARIS, September, 1873. 
LIEGE, 

Belgium, and the surrounding country is by far the busiest 
district that we have yet visited on the continent. The city 
is quite large, having a population of about 120,000, and has 
been called 

THE BIRMINGHAM OF BELGIUM. 

En route to Brussels, our road took us through a wonder
fully active country, and we were continually called to look 
at the smoky, clustering villages, situated in pleasant and 
romantic spots among the hills, blots upon beautiful land
scapes ; yet such defects have made this little domain the 
most successful and prosperous portion of Europe. 

The manufacturers of Belgium have a history dating back 
as far as the Roman occupation of North western Europe at 
the commencement of the Christian era. The energy and 
courage, which then won from the great Cresar a respect 
which was accorded to few other tribes, has never been lost, 
and has developed itself splendidly in gaining victories of 
peace. The · character of the work done in Belgium is better, 
as a rule, than is found in any other country of Europe, and 
is second only to that done in England. In some cases, 
Belgian manufacturers of machinery have even successfully 
competed in England with British builders. The country 
produces its own flax, and textiles are produced from it of 
thl3 best quality. Cotton and wool are largely imported, 
and, in some branches, the manufactures of these staples are 
carried on with greater success than in any other part of the 
world. The best machinery, however, is usually purchased 
in England, and the superintendents of mills are frequently 
imported. The manufactures in iron have an antiquity 
which antedates history. The Romana are supposed to have 
found rude forges and furnaces in operation, and vast cinder 
heaps are found here and there which testify to the extent, 
as well as the early date, of the transition in Belgium from 
the age of stone and brass to that of iron ; and the method of 
working has been learned also by the discovery, at Lustin, 
about three years ago, of two 

ANCIENT SMELTING FURNACES, 

with their contents j ust as they were when they went out of 
blast two thousand years ago. They were merely excava
tions in the clay, oval in form, some twelve feet long and a 
yard in depth. No artificial blast was used, but a long 
channel, opening toward the quarter from whence blew the 
strongest winds, served to direct the air sapply into the 
lower part of the furnaces. The result was the reduction of 
the ore without carbonization, the product being a crude 
sort of wrought iron. The iron, found in the furnalles j ust 
referred to, contained nearly 95 per cent of pure iron, the re
mainder consisting of a variety of generally injurious im-
purities. 

. 

From that time to the present, the Flemings have never 
lost their skill as workers in iron, and they have succeeded 
well in keeping pace with the progress of improvement. 
To- day, we are told that Liege possesses 98 iron works, 
turning- out, in 1872, 178 , 000 tuns of pig metal and 103,000 
tuns of finished iron. Charleroi threw into market 400, OlJO 
tuns of pig and 250, 000 tuns of manufactured iron. Verviers, 
where was built the Thompson road locomotive exhibited at 
Vienna by Bede & Co. , Seraing, where is the establishment 
of the Cockerill company, Ghent, Brusse ls and Antwern and 
m!l.ny other towns are well worth visiting, but we had not 
time to explore other cells of this busy hive of the Flamauds. 

Had the Belgians the steadiness and persistence of the 
English workman, or the energy and activity of the Amer· 
ican, this little kingdom would become a most formidable 
industrial rival to all its neighbors. As it is, the people 
have nobly illustrated their national motto "L' Union fait la 
Force ;" and by industry and frugality, and by close attention 
to their pursuits, whether of commerce or of manufactures, 
have converted their once unproductive fields into a vast and 
beautiful garden, have turned their mineral resour()es into 
national wealth, and have built up beautiful towns and mag
niticent cities in every distri�t of their State. The whole 
cO llntry has an area of but eleven thousand square miles, 
j ust the area of the State of Maryland ; yet Flanders produces 
eight millious of dollars worth of flax, Hainault raises two 
millions of tuns of coal, and cotton manufacturing employs 
some fifteen millions of dollars of capital. Brussels and 
Mechlin lace, Ghent calicoes, Tournay carpets, the paper and 
the firearms of Liege, and the more important branches of 
iron working already considered, have been as useful in stim
ulating commerce as in directly cOl'ltributing to the national 
prosperity. 

The work people are not usually as well provided with 
the comforts and conveniences of life as they should be, but 
instances are not infrequent of employers making special 
provision for their welfare in a degree which is not actually 
incumbent upon them. I am very confident, however, 
that in no instance, at home or abroad, does the employer 
fail ultimately to receive a bountiful return for all capiatl 
expended in providing for the physical, intellectual and 

moral welfare of his employees. Physical benefits conferred 
bring back a return in healthful energy, intellectual train· 
ing gives intelligence which invariably finds application, and 
moral advancement results in an increased sense of responsi
bility ; and all together promote woaderfully that apprecia
tion of the mutual obligations binding master and man which 
is the best of all preventives of strikes and lock- outs, and 
of all those unfortunate disagreements which divert the 
trades unions from their legitimate work and bring embar
rassment and distress upon all classes. The Messrs. D'An
drimont have erected, at their coHieries at Micheraux, the 

HOTEL I.OUISE 
for their work people. The house contains 200 beds, the 
rooms are fitted up plainly but neatly, with all modern con
veniences, and the prices charged are as slight an advance 
upon cost as will secure the proprietors against absolute 
loss. Each man pays about a franc and a half (thirty cents) 
per day for lodging, meals, washing and necessary attend
ance. A miner, returning from work, goes to the lavatory, 
removes his begrimed suit of clothes, sends them down by 
a " dumb waiter " to the laundry, takes his bath, receives a 
clean suit of his own clothes in return for those sent down. 
and makes his appearance ready for his meal, or for cleanly 
occupation during his " off watch," dresse i very like a gen
tleman, and, with his neat suit and freshly blacked boots, 
experiences a feeling of self respect rarely known under the 
ordinary regime of less well administered coal mines .  

Here the maximum earnings of a miner are given a s  about 
ninety francs (eighteen dollars) in a month, one half of 
which might have been saved by a frugal single man. In the 

COTTON AND WOOLEN MILLS, 
as well as in many other branches of industry, the work 
people labor generally seventy-two hours per week, and no 
abatement of time is made for women and children, in which 
classes thirty-five per cent and twenty-five per cent, respect
ively, of the working population are included. In some 
cases, the working hours have been reduced to ten, and that 
without decrease of production. The amount of work done 
by each hand probably averages less than with us, although 
the speeds of machinery are about up to onr standard. Thus, 
cotton looms r un 125 to 180 picks per minute, woolen 140 or 
150, and sometimes at higher speeds. Cotton spindles are 
driven up to 6,000 revolutions on American and 5, 000 on 
East Indian cotton, woolen spindles make 5,000 or 5,500, and 
flax spindles 3,500 turns per minute. 'fhe number of oper
atives varies from seven to ten per thousand spindles, a num
ber exceeding the figures of our own and English mills. 
Some of these mills contain 200, 000 spindles, and the tend· 
ency is, as with us, continually toward increasing the size of 
mills, and securing the increase of economy which is a usual 
consequence of enlarged production. That sound business 
policy which dictates the purchase of the best possible mao 
chillf<lry is also well understood there, and the less frequent
ly acknowledged principle that prosperity always ultimately 
attends honest work and liberal dealing is, perhaps, more 
generally recognized than among many other manufacturing 
peoples. 

A pleasant afternoon ride from Liege through a very 
busy country, during which we were rarely beyond the sound 
of the armorer's hammer or the hum of spindles, was ter
minated, toward evening, by our arrival in 

BRUSSELS, 
a favorite city with travelers, who can usually second the 
encomiums of Byron, of Scott and of Southey, who were en
thusiastic in their admiration. 

We had but little time to spare, and could not e�n find 
opportunity to call upon our distinguished. friend and col
league, M. Le Professeur Lambert, who, some years ago, so 
intelligently examined the resources and studied th e indus
tries of the United States, under the direction of his govern
ment. We were more fortunate . in the attempt to meet the 
" friend of excursionists," Mr. Cook, from whom we learned 
that the PRl'ty of circumnavigators of the world, who are to 
trust. their fortunes in the hands of his guides, is composed 
principally of Americans. " Natfl!rli�h,"  his German assist
ant remarked, aud the French attendant added : "parfaite
ment. " Brussels is indeed a noble city, and we regretted 
very much that we had not time to explore it more thorough. 
ly, and especially to visit the galleries of paintings for which 
it is famous, and in which so many of our artists find instruc
tion and inspiration. However, as an uncultivated taste 
has caused me to prefer the paintings of Titian to those of 
Rubens, and the masterpieces of Correggio to the chefs d'rou 
'Vre8 of Raffaelle, this disappointment may have been, in some 
degree, deserved. 

The pleasant streets, the noble old cathedral, the beautiful 
Hotel de Ville with its odd sculptures and tall, graceful 
spire, and the magnificent, but still unfinished, Bourse, 
which we thought the noblest modern structure which we 
had yet seen in Europe, all delighted us, and we came away 
most reluctantly, but with the hope that we may see more of 
this " j unior Paris " at some future time. 

We left Brussels by the evening express train and arrived 
here early next morning. . We had not a comfortable ride, 
for the French railway carriages are not as comfortably 
cushioned nor as nbely upholstered as those of Germany 
and Austria. They were in this train nearly as meanly fitted 
up as the general run of English cars. Reaching Paris at an 
early hour thi s morning, we enjoyed greatly the ride to our 
hotel through the clean streets, already enlivened by 
crowds of working people on their way to commence their 
tasks, the clear fresh air giving every one a cheerful hUwor 
and a brisk manner that was quite inspiriting. 

During the short period of our stop here, we have had op· 
portunities of visiting th<:l more interesting portions of the 

city and of inspecting the principal edifices. We have 
visited 

NOTRE DAME, 

and have admired its architecture and wondered at the 
strange taste which could have placed above its galleries and 
on the towers the ugly carved monsters which were probably 
once supposed to add to the beauty of the venerable pile. In 
their presence, it is easy to imagine Quasimodo. We h ave 
looked upon the tomb of Napoleon Bonaparte, itt the Inva
lides, and, with less of interest, p�haps, but with greater 
pleasure, have explClred the Pantheon, where lesser heroes 
but greater men are interred. We have admired the Made
leine and the beautiful little Sainte Chapelle, and hav{l 
viewed the new Opera House from every accessible stand
point. We have enjoyed the " Concerts des Ambassadeurs " 
in the Elysian Fields and have stood in half p1eased, half 
sad admiration within the structure which contains the beau
tifully executed and wonderfully well designed panorama of 
Paris during the siege. The spectator is almost convinced 
as he gazes upon this splendid picture, that he is actually 
upon the battle field before Paris, so perfectly do the art of 
the painter and the scenic arrangement combine to deceive 
him. We have been courteously received at the Ecole des 
Mines and at the Ponts et Chaussees, and have examined their 
collections and studied their methods, and have been; in de· 
fiance of regulation, shown through the rough looking halls, 
lecture rooms and dormitories of the famous Polytechnic 
School, from which have graduated the greatest engineers, 
both civil and military, that modern Frltnce has produced, 
We have seen the Institute, the home of the French savans, 
and have looked upon those sad reminders of the existence 
of the commune and the falsity of the authors of the legend, 
everywhere seen , " Liberte, Egalite, Fraternite," the ruins ef 
the Hotel de Ville, the Louvre, and the Colonne Vendome. 

We have visited that wonderful depository of ancient in
dustrial relics and of the marvels of modern invention and 
art the 

CONSERV ATOIRE DES ARTS ET METIERS. 

Here we spent a large part of a day, meeting General Morin 
and M. Tresca, the distinguished Directeur and Bous· ])irect
eur ; and, by the kind attention of the son of the latter, we 
succeeded in making a very thorough exploration of this 
world renowned institution and of its uneq ualed collections 
in every department of human industry. The old looms of 
Vaucanson and of Jacquard are preserved here in the Balle 
de8 Filature8, ill the mids t of a multitude of models and ma
chines belonging to the department of textile industry, and 
are guarded with j ealous care as most precious relics. A 
ong gallery is filled with machinery and models of various 

, orts of machinery, including beautiful models of steam en-
ines, which have cost, in some cases, several thousand dol-fars. In the chapel, for this was formerly the monastery of 
St. Martin des Champs, are steam engines of large size, steam 

fire engines, turbine water wheels, all sorts of apparatus for 
testing the efficiency of machinery, and large models driven 
by steam power. In this hall is the first steam carriage ever 
constructed, that of Cugnot, which was built in 1769. This 
was before tb e introduction of the crank, and the engine has 
a ratchet-like arrangement by which it turns the wheels. 
For so 01.1 a construction, the work seems surprisingly well 
done, and the proportions are also good. It is an exceeding
ly interesting machine. We may hope, but can hardly ex. 
pect, that some future day may see such a splendid collection 
in our own country. At present nothing approaching this in 
extent or completeness exists in any other city in the world. 

R. H. T. 
• • • • • 

A CODJ.ponnd L ocomotive. 

An ingenious member of the Manchester Scientific and 
Mechanical Society proposes to apply the compound principle 
to locomotives. This is how he sets about it, says the Eng
lish Mechanic. He would use steam of 250 Ibs. on the square 
inch to work the small cylinder, and expand this steam into 
a supplementary boiler bearing 9. pressure of 60 or 65 lbs. to 
the square inch, so as to have a surplus of effective pressure 
of 180 Ibs. or 190 Ibs.in the small cylinder,or about 60 or 65 1bs. 
in the larger one. The principal alterations proposed are in 
the boiler. In adapting his plan to a locomotive of the me
dium size, he would make the boiler 2 feet longer than at 
present, and divide it into two distinct parts, the part con· 
taining the furnace or fire box to be 2 feet shorter than at 
present, so as to have the supplementary boiler 4 feet lODger, 
both being equal in diameter, and equal in number, size, and 
position of tubes, the two parts of the boiler being firmly 
bolted together, and so arranged that the tubes of one are in 
a line with the other, so that the hot air and flame may pass 
freely through from one to the other. An important ad
vantage claimed by the plan is that the driver of the locom
otive will be enabled to start his engine with the full power 
of steam in both cylinders at once, which he could not do 
if compounded in the usual way. Although this plan will reo 
quire extra outlay, there will be a considerable saving in 
fuel, which, with other advantages, it is  claimed, will more 
than compensate for the extra cost. We are not surprised to 
hear that discussion followed the reading of the paper, in 
which the feasibility of the plan was generally condemned. 
Ultimately, however, the discussion was adjourn ed, in order 
that the inventor might give further informati<;m on the 
subject. 

. . . , . 
J. W. S. writes to say that he has a perpetual motion in run

ning order, and he will dispose of it for $2, 000,000 for a 
" plot ;" but if he has to carryi1 to Washington, he will ask $5,.  
000,000. The existing financial crisis will, we fear, prevent 
our corre�pondent from receiving either of the sums he men
tions. 
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PALlIIE;R'S POWER SPRING HAMMER. the plate under the middle rail and is firmly attached by 
In the illustration is presented a view of Palmer's power bolts. 

spring hammer, an invention, it is claimed which has t he It will be observed that it is not so much the intention to 
advantage of being operated by the same power as is used overcome the expansion of the switch rail, A, from point, B, 
to run the works in which it is used and without the addi- to bed plate, as such would only be about t inch in some 
tional expense of extra boilers and attendants. The ma- 18 feet ; but the main object sought is to make a firm con
chine, it is stated, can be governed by the foot of the forger nection. between rails A, and D, so that the adjoining rails of 
so perfectly as to cause it to crack a walnut or to strike a the track cannot crowd the former together. The inven
blow equal to a steam hammer of the same grade. The tor states, as the result of his experience, that unless som e 
smallest size will deliver 500 strokes a minute, and is espe- arrangement of this kind be used, the rails, when the fish 
eially adapted to forging cutlery of all descriptions, bowls plates �re tightly scl'ewed up, wHl run perhaps for a quarter 
of spoons, small hardware, jewelry. etc. The medium size of a mile, shoving up the switch joint (that being the weak
is d esigned for the use of a general forge shop, and wil� e�t p�rt) in preference to overcomiIig the friction oi the 
strike 250 blows a minute. The largest 
forms, it is believed, are as well adapted to 
all classes of work as the steam hammer, 
while they are free from the expense at
tending the use of the latter. 

In the engraving is shown a side vieW of 
the machine, now on exhibition at the Chi
cago Exposition. The dies are made in the 
usual manner, and are keyed in position. 
The machine is driven by a friction pulley 
sliding on a splint in the shaft, the belted 
pulley being loose on the latter. The fric
tion pulley is operated by a forked clutch 
worked by the right angled levers attached 
to the long foot lever, which is bent around 
the fore part of the hammer so as to be 
accessible on both sides and front of the 
apparatus. The shaft has a crank forged 
in the center and carries upon it a con
nection which extends to a leaved spring. 
On the other end of the spring is attached 
the hammer hell.d, in which is keyed the top 
die. The spring works upon the bearings 
of a flat rocker shaft to which it is secure
ly bolted. 

The operations are as follows : The iron 
being heated and placed upon the die, the 
forger places his fO:Jt  on the treadle to de
press it, thus drawing down the arm that 
moves the clutch friction into the running 
loose pulley. The crank is thus revolved, 
drawing down the'spring which carries up 
the hammer head, and producing by its 
velocity a vibration of the spring in which 
the blow given is in proportion to the ve
locity�in which the crank revolves. It is 
aptly illustrated by cracking a whip. To 
forge a long rod or scythe, an aperture cast 
through the body of the upright part so as 
to allow the work to be paseed lengthwise 
the forging dies is provided. The slightest 
pressure of the foot on the treadle is easily 
observable in the working of the machine, 
but the head never allows the dies to PALMER'S POWER SPRING HAMMER. 
meet until there is velocity enough to 
produce _the requisite vibration of the spring. The balance fish plates and closing the usual t inch spaces lett to 
wheel, on ' the end of the crank shaft, acts in two capacities, allow for expansion between every two rails . . . By the pres
the wheel having a balance placed within its rim to coun- ent system,it is claimed, through the means above described, 
teract the weight of hammer head, thus allowing the ham- the rails are obliged to fill up these t;paces completely, as they 
mer to stop in any position in which the friction may leave cannot crowd or creep toward the switch, so that the latter 
it, thereby preventing the weight of the hammer head from remains unaffected and the relative distance between the 
always resting on the lower die when stopped ; and the mo- ends of the rails always uniform. The device, we are in
mentum of the wheel keeps the machine perfectly steady formed, has been in use on the Central Pacific Railroad dur
when running, and prevents, by the balance within its rim, ing the past summer, and,even when the thermometer ranged 
that oscillating movement of frame which would be the from 100· to 110·, worked with perfect success. The con
result of the blow if not thus bal anced. struction is such as to resist any strains to which may be 

There are, we learn, some twenty of these hammers now subjected the plates under both throw and stationary rails, 
iD. operation in various parts of the country, doing all class- being bent at the end so as to cut down into the timber and 
es of forgin!!", from the smallest forks upward. thereby be prevented from any possibility of slipping. 

Patented by James PaImer, January 9, 1872, and reissueu Patented through the Scientific American Patent Agency, 
April 29, 1873. The sole 'manufacturers are Messrs, S. C . ,  May 13, 1873. For further particulars regarding rights, etc. , 
Forsaith & Co. , Manchester, N. H. , who are also builders of address the inventor, Mr. John R. Adams, Truckee, Nevada 
the Abbe bolt forging machine, recently described in our county, Cal. 
columns. Further particulars may be obtained by address-

• ••• • 

ing them. 
------------�.�.�� . .. -------------

IMPROVED RAILROAD SWITCH. 
Our illustration represents an invention which has for its 

object the construction of a switch connection which shall be 
free from the disadvantages resulting from the 
expansion and contraction Qf the switch rail at 
difierent temperatures, causing either a too close 
contact so as to prevent the working of the rail, 
or a too wide openin� resulting in the battering 
of the rails and their consequent frequent re
placement. In the ordinary form of switch, it 
sometimes happens that the rails open as much 
as three inches during the night ; while if the 
fish plates are screwed up tight, the ends may 
close up entirely in the heat of the day. 

A, is the switch rail, connnected rigidly, at the 
point B, to a. long timber, C, placed underneath 
and passing through the cross ties which are cut 
for the purpose. The connection, at B, is such 
that the rail, A, pivots freely sidewise, while at 
its other end it communicates with the track 
rails, D, by means of a suitable lever connection 
moving on a bed plate, E, as a substitute for · the heavy 
cast iron blocks. Bed plate E, rests on the crossties and 
gives a more elastic support to the switch rail, prevent
ing thereby the anvil-like resistance and quick wear of the 
same. The track rails, D, a.lso rest upon the bed plate and 
are rigidly attached thereto. The timber, C, palll!es below 

Important Patent Litigation. 

The loom improvements patented by William Webster 
pertain to the operation of the wires used in the manufac · 
ture of carpets and other pile fabrics. The practical result 
of the use of the Webster invention is to augment the pro-

ADAMS' RAILROAD SWITC'H. 

duction of the loom by more than 33 per cent, without in
crease of the power or other expenses. No sooner had the 
success of the improvements been practically demonstrated 
than various carpet and other factories sought to modify 
their looms so as to gain the same advantage. In this they 
are alleged to infringe the patents above alluded to, and an 

(OCTOBER 25, 1 873. 
extensive series of litigations has been commenced on the 
part of the patentee. Testimony is now being taken, prior 
to argument in the {J nited States Court. • ••• • 

Habits or the Baltimore Oyster. 

In a conversation with a prominent oyster packel',says the 
Baltimore American, some curious and interesting features 
of the oyster trade were related. As is well known, the 
habits of this bivalve are an entire mystery ; what it eats 
and how it lives are questions not yet understood. The 
spawn of the oyster floats around with the action of the 
waves and tide, and adheres to whatever it may come into 
contact with. Oysters taken from a rocky bed are of superior 

quality ; those taken from a soft bottom 
are comparatively poor in quality. Thous
ands of " poor innocent " oysters die an
nually from resting on a soft bottom, a 
fact which should arouse the sympathies 
of all tender hearted people. 

The weight of the oyster, as it gradual
ly D.atures, sinks it beneath the surfat:e ; 
and as soon as it is covered with sediment 

.;::, or mud, it dies. Many people suppose 
that the oyster really eats, and kind heart 
ed people, buying oysters in the shell, 
sometimes throw corn meal oyer them, 
thinking to feed them. The peculiar noise 
emanating from them has been supposed 
to be produced by feeding. All shellfish 
at times haye their shells open, and when 
touched will instantly close them. The 
noise thus produced has been mistaken 
for mastication, when, in reality, it is 
from fright. 

Most of the Baltimore dealers in raw 
oysters during the summer months trans
act their business at Fair Haven, Conn. , 
whither large beds of Baltimore oysters 
have been transplanted. The beds are so 
arranged that,on the receding of the salt 
water tide, fresh water from a small stream 
covers the oysters ; it is said that this fat
tens oysters better than any other method . 
Orders are received for the article in 
question during the summer months, and 
they are taken from the beds and shipped 
with the greatest possible dispatch, and 
many eat them with apparent relish, not
withstanding the warmth of . the season. 
Altogether the oyster packing trade of 
Baltimore is'an enormous one, and, in con
nection with fruit and vegetable packing 
business, employs a capital of about $25, -
000,000, a fact which sufficiently express
es the great importance of this interest to 
Baltimore. 

- - -
Determination o r  the Heat or 

C omb ustion or Explosives . 

M.M. Roux and Sarran communicate to Les Monde8 the 
following description of the mode of determination and re
sults obtained, in testing the heat disengaged by the com
bustion of various kinds of gunpowder. The deflagration 
was produced in cylindrical cast iron shells of 0'9 inch in 
thickness and of an interior capacity of from 16 to 17 cubic 
inches. These bombs were closed by a bronze screw plug 
through which passed an isolated wire, which conducted 
a current sufficient to heat a thinner wire within to redc ess 
and thus inflame the charge. They were placed in a copper 
vessel 4'5 feet in diameter, 5 '1 feet in hight, and . containing 
about 4 pounds of water. The temperature of the bath was 
determined by the end of a thermometer graduated to tenths 
of a degree, with reading to hundredths. The water was 
first brought to a temperature equal to that of the surround
ing atmosphere, the explosion caused,and then the difference 
in warmth noted. The following results were obtained : 

Sulphur Saltpetre Charcoal Unit. of heat Welgbt of 
per 2'2 l oB ,  gas per 2'2 lbs. 
of powder. 

Fine sporting powder 10'0 78 12'0 807 '3 0-337 

�':,���� :: }g:� �l i�:: i�5:� nu 
Ordinary com . . .  13.0 72 15'0 694'2 0'446 

.. blasting " 2 ,'0 62 • ••• ';8'0 572'� O' 49Q 
New Method or Preparing Caustic Soda. 

The crude lye is evaporated in cast iron boil
ers. At a certain heat the cyanides contained in 
the pasty mass are decomposed, with escape of 
ammonia and deposition of carbon. When this 
point is reached, the heat is raised to redness, 
and the mass becomes more fluid. A sheet iron 
cover is then fitted upon the boiler, provided 
with an opening through which enters an i!on 
pipe. This is plunged into the mass, and air is 
forced in. The graphite which separates rises 
to the surface and may be collected. The mass 
is tested from time to time to see if the pulphur 
is perfectly oxydized. When this is the case 
the blast is stopped, the mass allowed to become 
clear, and run off as usual.-M. Helbig, 

- - �  
POISONOUS UNDERSHIRTS. --J. N. writes to 

teU us of an instance of a man being blistered by 
wearing an undershirt dyed with cochineal. He advised the 
sufferer to bathe the part in a solution of soap and soda to 
neutralize the tin which had been ab;'Jorbed from the dye, 
and put the shirt through the same treatment. He attributes 
the evil to the carelessness of manufacturers who send out 
goods without rinsing or washing them. 

© 1873 SCIENTIFIC AMERICAN, INC
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A FORTY THOUSAim DOLLAR COW. 

We doubt if more extravagant sums have ever been paid 
for fancy cattle than those lavished during a recent sale of 
the heTd of the Hon. Samuel Campbell, at Ne w York Mills, 
near Utica, N. Y. , as reported on page 201 of our current 
volume. Representatives of the most prominent short horn 
breeders in the world were present, includin g a large de
legation of E nglish cattle 
stock buyers, consisting of 
lords and other titled per
sons. 

A higher pressure of steam revealed a gain in difference 
of time in favor of the Eagle Wing, but a proportionate 
loss in differflnce of revolutions. This , it is thought, proves 
the fact that, for rapid revolutions of wheel, the concavo
convexity of the Eagle Wing should bll reduced and, pos 
sibly, its pitch of blade lessened. 

A form and pitch of bladll proper for, say, 200 revolutions 

The Siemens Steel Furnace as Described by the 
Inventor. 

In the course of a recent lecture at Bradford, Eng. , by Dr. 
C. W. Siemens, he gave the following description of his 
celebrated furnace for melting steel : 

Taking the �pecific heat of iron at '114, and the welding 
heat at 2,700°, Fah. , it would require '114 x 2700= 307 heat 

units to heat 1 lb. of iron. A 
pound of pure carbon devel
opes 14,500 heat units, a 
pound of common coal 12, 000, 
and therefore 1 tun of coal 
should bring 39 tuns of iron 
up to the welding point. In 
an ordinary reheating furnace 
a tun of coal heats only lt 
tuns of iron, and therefore 
produces only one twenty
third part of the maximum 
theoretical effect. In melting 
1 tun of steel in pots 2t tuns 
of coke are consumed, and tak
ing the melting point of steel 
at 3, 600° Fah., the specific 
heat at '119,  it takes ' 119  by 
3, 600 = 428 heat units to melt 
a pound of steel ; and taking 
the heat producing power of 
common coke also at 12, 000 
units, 1 tun of coke ought to 
be able to melt 28 tuns of 
steel. The Sheffield pot steel 
melting furnace therefore 
only utilizes one seventieth 

The breeds which brought 
the largest sums were Du
chesses and Oxfords ; and 
the first animal sold, known 
DS the 2d Duke of Oneida, a 
three year old bull, brought 
$12,000. The cow repre
sented in our engraving, 
known as 1st Duchess of 
Oneida, was next offered, 
and, after an extraordina
rily exciting contest, was 
knocked down to Lord Skel
mersdale, of England, for 
$30,600. Subsequently oth
er cattle of the same strain 
followed at $19,000 and $35, -
000, and the interest culmi
nated with the sale of the 
8th Duchess of Geneva, the 
dam of the animal in our 
engraving, which was bought 
by Mr. R. Pavin Davis, of 
Gloucestershire, Eng}t:llld, 
for the unprecedented sum 
of $40, 600. 

THE CELEBRATED ' 
COW, FIRST DUCHESS OF ONEIDA. 

part of the theoret.ical heat 
developed in the combustion. 

The Live Stock, Farm, and Fire8ide Journal, to which we 
are indebted for our illustration, says that there were, iu aU, 
one hundred and eleven animals presented, and that the 
amount realized was $380, 890. The Duchess herd was ori
ginally from England, imported in 1 853, and has been since 
Kept in perfect purity in Duchess county, N. Y. 

------------�.� . • . �.-------------

HELICOIDAL CONCAVO-CONVEX l'ROl'ELLER. 
The primary object sought in the construction of the pro

peUer to which our engraving refers is so to form the blades 
as to impart to the water in which they turn a longitudinal 
motion in a direction coincident or parallel 
with the axis of the screw, while, at thfl 
same time, avoiding all lateral or tangen
tial motion. To this end the blades are 
constructed of concavo·convex form, to 
give them greater efficiency, and are com
bined with a helicoidal curvature, thus ob
taining, in addition to advan�ages other
wist. gained, the propelling power and easy 
rotathn of the helicoidal bladed screw. 

Fig. 1 is an elevation of the working 
face of lhe propeller, and Fig. 2 a section 
of one tf the blade s on the line, ro ro. A 
is the frOlt or cutting edge of the blade, 
and B the back edge, considered in res
pect to its brward rotation. 

. 

per minute, if revolved 250 or 300 per minute, instead of Here, therefore, is a very wide margin for improvement, to 
throwing the water back coincidently with the line of the ves- which I have specially devoted my attentio n for many years 
sel's motion goes further, and throws it across the line. and not without the attainment of useful results. 

In the trial tests referred to, it was especially noted that Without troubling you with an account of the gradual im-
a quick and increased power was exerted by the rudder un- provements, I will describe to you shortly the furnace which 
der the force of the Eagle Wing, the compacted water being 1 now employ for melting steel. 'fhis consists of a furnace 
thrown directly on the rudder. bed made of very refractory material, s uch as pure silica 

In summing up results under the trials made, from 22 to sand and silica or Dinas brick, under which four regenera-
27 per cent of superior efficiency is claimed for the Eagle tors or chambers filled with checker work of brick are ar
Wing, and advantage thereof may he taken either in a speed I ranged in such a manner that a current of combustible gas 
equal to the hest average with much less fuel ; or, if the passes upward through one of these regenerators while a 
usual amount of fuel be used, a highly increased speed of current of ai r passes upward through ' the adjoining regen-

Fly.E. 

erator, i n  order t o  meet in combustion a t  the 
entrance into the furnace chamber. The pro
ducts of combustion, instead of passing direct
ly to the chimney as in an ordinary fll.rnace, 
'tre directed downwards through the two 
.:Ither regeneratorll on their way towards the 
chimney, where they part with their heat to 
the checkerwork in such a manner that the 
highest degree of heat is imparted to the 
upper layers, and that the gaseous products 
reach the chimney comparatively cool (about 
BOO° Fah.). After going on in this way for 
half an hour, the currents are reversed by 
means of suitable reversing valv"s, and the 
cold air and combustible gas now enter the 
furnace chamber, after having taken up heat 
from the regenerator in the reverse order in 
which it was deposited, reaching the furnace 
therefore nearly at the temperature at which 
the gases of combustion left the same. A 
great reversion of temperature within the re
generative chambers is the result, and the two 
first mentioned regenerators are heated to a 
higher degree than the latter. It is easy to 
conceive that in this way heat may be accumu
lated within the chamber to an apparently un-

Located Utar the cutting edge, at C, 
is the center cJ. concavity, or point from 
which the Bur:fa�e has a curvature of equal 
pitch or radius h. each direction, inward, 
outward, or rearwud, as indicated by the 
radial lines shown. It is claimed that, by 
thus placing the poil\t, C, pressure is pre
vented from being produced at the back of 
the blade either by the lotary movement of 
the screw or by the forwt..rd motion of the 
vessel through the water. The blades are 
perfectly connected to the hub by short 

HELICOIDAL CONCAVO·CONVEX PROPELLER, OR EAGLE WIN G. 
limited extent, and with a minimum of chim
ney draft. Practically the limit is reached at 

arms, as represented, and may be two, three, or four in num
ber, and cast in as many pieces all. desired. 

The inventor informs us that his theory, claimed as true, 
has been fully demonstrated by practice. A 30 inch wheel 
was recently constructed at the United States navy yard, 
Washington ,  D. C. , and tried on a st�am launch ; the usual, 
and best formed, helicoidal four bladed wheel used on the 
launch was of the same diameter, 30 inches. The pitch of 
the Eagle Wing was made as nearly as possible the same as the 
helicoidal , namely, 540• The Eagle Wing had but three blades. 
Several e:xperimental trial runs were made, placing the two 
wheels alternately on the same shaft, and, as nearly as pos
sible, regulating the steam pressure so as to be alike for 
each trip. The fairest specimen of the trials was a pair of 
trips from the navy yard ship house to Fort Washington 
and back. A low pressure of 60 1bs. of steam, as nearly as 
possible, was carried. 

The following are the data of the trial : Helicoidal : Aver
age steam 60 '35 IbR. ; number of revolutions, 41,920 ; time 
occupied, 2h. 54tm. Eagle Wing (or helicoidal concavo-con
vex) : Average steam, 59'7 1bs ; number of revolutions, 82,660 ; 
time occupied, 2h. 46m. Differences in favor of Eagle 
Wing : Revolutions, 9,260 ; tIme, 8t minutes. 

A trial run from the sanie starting point to Alexandria 
lighthouse and back (something over half the former dis
tance), at a pressure of 80 1bs. of steam, resulted as follows : 

Helicoidal : Revolutions, 25,130 ; time, lh. 30m. Eagle 
Wing : Revolutions, 21,200 ; time , lh. 23tm. Difference in 
favor of Eagle Wing : Revolutions, 3,930 ; time, 6t min-
utes. 

. 

vessel may be obtained. 
The mechanical principles involved in the device are em

braced by two patents, respectively dated January 21 and 
August 26, 1 873. Further particulars may be obtained by 
addressing the inventor, Mr. N. A. Patterson, Cleveland, 
Bradley county, Tenn. ; or for the next ten days he may be 
consulted personally at the Astor House, New York. We 
understand that a prominent firm in this city is now making 
arrangements for a complete practical trial of this propel-
ler. 

. 

-* ... -
Telegraphing Maps and Plans. 

A very ingenious invention has recently been exhibited by 
M. Dupuy de Lome, at the French Academy of Sciences. It 
consists in a mode of sending a plan or topographical sketch 
by telegraph, . without necessitating a special drawing for 
the purpose. Over the map already made is laid a semi
circular plate of glass, the circumference of which is grad u
ated. At the center is an alidade, also graduated, which 
carries, on a slide ,  a piece of mica marked with a blade point. 
The latter, by its own movement along the alidade, and al�o 
by that of the alidade itself, can be brought over every point 
in the glass semicircle. Just before the plate is a fixed eye 
piece. Looking through this, the black dot is carried suc· 
cessively over all the points of the plan to be reproduced aud 
the polar coordinates of each noted. The numbers thus 
obtained are transmitted by telegraph. The receiving de
vice is analogous to that just described, but a simple point is 
substituted for the mica dot, and by it the designated posi
tions on the glass are successively marked. ei 

the point where the materials composing the chamber begin 
to melt, whereas a theoretical limit also exists in the fact 
that combustion ceases at a point which has been laid down 
by St. Clair Deville at 4,5000 �ah. , and which has been called 
by him the point of dissociation. At this point hydrogen 
might be mixed with oxygen, and yet the two would not 
combine, showing that combustion really only takes place 
between the limits of temperature 01 about 600 ° and 4, 500° 
Fah. To return to our regenerative gas furnace. It is evi
dent that there must be economy where, within ordina
ry limits, any degree of heat can liIe obtained, while the pro
ducts of combustion pass in the chimney only 300' hot. 
Practically a tun of steel is melted in this furnace with 
12 cwt. of small coal consumed in the gas producer, which 
latter may be placed at any reasonable distance from the 
furnace, and consists of a brick chamber containing several 
tuns of fuel in a state of slow disintegration. In large 
works a considerable number of these gas producers ' are 
connected by tubes or flues with a num'Jer of furnaces. 

------------�.�, .� . •• -------------
The DevlJ Fish. 

T. L. P. writes to say that the Italian fishermen of San 
Francisco, who travel about the Farallon Islands and down 
the coast, not infrequeutly take devil fish from eight to ten 
feet across, and he has heard of one being taken of which 
the extended arms measured twelve feet. " Some month s 
ago, I saw one (hanging at a door) wJ�ich measured at least 
nine feet frcIn tip to tip of the tentacles. I believe that the 
Italians here eat rarts of these repulsive looking creatures, 
and call them quite good." 
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MEETING OF THE BRITISH ASSOOIATION. 
The annual meeting of the British Association took place 

September 17, at Bradford, Eng. , and was opened by a very 
able address  by the President, Professor Alexander W. Wil
liamson. He disflussed the importance and value of the 
atomic theury in. chemistry, paid an elCcellent tribute to the 
memory of Liebig, traced the pathway and the difficulties 
that attend the chemical investigator, showed the importance 
and value of chemistry in its relations to education, and ex
pressed his opinions upon the proper methods of developing 
and encouraging the young in the study of the sciences. He 
thought that our schools and colleges should be far more 
abundantly supplied with professors and assistants able to 
teach the sciences, so that the young should be constantly 
aurrounded , as it were, by influences which should lead their 
tastes in that direction. Secondary schools, he thought, 
ought to be established, wherein the children of the poor 
might receive scientific instruction, which would make them 
more useful, in whatever industrial occupation they might 
afterward be employed. 

In the great task of promoting scientific education and 
original research, he thought the government ought to take 
a prominent part, and contribute liberally for the erection of 
buildings and the endowment of professorships. 

STEEL. 

In the Mechanical Section, the opening address was deliv
ered by W. H. Barlow, C. E . ,  upon steel , relative to which 
he presented a large amount of useful information. 

The tensile resistance varied in the different qualities of 
steel from twenty-eight to forty-eight tuns per inch, and ex
reriments established conclusively that the relation subsist
ing between the several resistances of tension, compression, 
and transverse strains is throughout practically the same as in 
wrought iron ; that is to say, that a bar of steel whose tensile 
strength is 50 per cent above that of wrought iron will ex
hibit about the same relative increase of resistance under the 
othpr tests. They further showed that the limit of elasticity 
in steel is, like that of wrought ir:>n, rather more than half 
its ultimate resistance. 

The series of elCperiments recorded in the book published 
by the committee gave the results of tempering s teel in oil 
and water. They were made by the officers of the gun fac
tory at the Royal Arsenal at Woolwich, and show a remark· 
able increase of strength obtained by this process. This 
property of steel is now fully recognized and made use of in 
the steel which forms the lining of the largest guns. The 
third series of experiments was made by the committee upon 
bars 14 feet long, if inches in diameter, with the skin upon 
the metal as it came from the rolls. The object of these ex
periments was specially directed to ascertain the modulus of 
elasticity. In these experiments silCty-seven steel bar� were 
tested whose tensile strength varied frcm thirty-two to fifty
three tuns per inch, and twenty-four iron bars varying from 
twenty-two to twenty-nine tuns pel' inch. 

These e:)(periments, which were very accurately made, 
showed that the extension and compression of steel per tun 
per inch was a Uttle less than wrought iron, that the exten
sion and compression were very nearly equal to each other, 
and that the modulus of elasticity of steel may be taken at 
30.000, 000, which result agrees wit.h the conclusion arrived 
at by American engineers on this subj ect. 

The fourth series of experiments were made by the com
mittee on riveted steel , and show clearly that the same rules 
which apply to the riveting of iron apply equally to steel ; 
that is to say, that the total shearing area of the rivets must 
be the same, or rather must not be less than the sectional 
area of the bar riveted. In applying steel to engineering 
structures, WP may dismiss from consideration those superior 
qualities which are of high price and made iu comparatively 
small quantities. I propose, therefore, to confine my obser
vations to the mild steels, �uch as are made by the " Besse
mer, " the " Siemens-Martin, "  and other processes, having a 
tensile strength varying from thirty-three to thirty-six tuns 
per inch, a material which is made in large quantities and at 
moderate cost. 

Following the same rule as is adopted for wrought iron, 
namely, that the maximum strain on the metal shall not ex
ceed one fourth of the breaking weight, we may consider 
steel of this quality capable of bearing at least eight tuns 
per inch, instead of the five tuns per inch estimated for like 
purposes in ll'on. We know from established mechanical 
laws that the limiting spans of structures vary directly as 
the strength of the material employed in their constru.::tion 
when the proportion of depth to span and all other circum
st� nces remain the same. We know also that, taking an or
dinary form of open wrought iron detached girder (as, for 
example, when the depth is one fourteenth of the span), the 
limiting span in iron, with a strain of five tuns to the inch 
upon the metal, is about 600 feet ; and it follows that a steel 
girder of like proportions, capable of bearing eight tuns to 
the inch, would have theoretically a limiting span of 960 feet. 
This theoretical limiting span of 960 feet would, however, be 
reduced by some practical considerations connected with the 
minimum thickness of metal employed in certain parts, and 
it would, in effect, become about 900 feet for a girder of the 
before mentioned construction and proportions. 

Assuming a load in addition to the weight of the girder of 
one tun to the foot, the relative weights under these condi
tigns would be as follows : 

Weight of steel girder. Weight of Ironglrder. 
Span . tuns. tUD S. 
200 . . . . . . . . . . . . . . . . . . . .  57 . . . . . . . . . . . . . . . . . . . .  100 
300 . .  _ . . . . . . . . . . . . . . . . . 150 . . . . . . . . . . . . . . . . . . . .  300 
400 . .  _ . . . . . . . . . . . . . . . . . .  320 . . . . . . . . . . . . . . . . . . . .  800 

It is not alone in the relative weight or in the relative cost 
that the advantage of the stronger material is important, but 

with steel we shall be enabled to cross openings which are 
absolutely impracticable in iron. Steel is used in the Illinois 
and St. Louis Bridge in America, a bridge of three arches, 
each of 500 feet span. 

There is no doubt of the fact that steel is made and sold 
which is cold-short, and not reliable for use for engineering 
purposes. This irregularity appears to arise mainly from 
the difference in the chemical constituents of the metal or 
ores employed, or in the process pursued by different makers. 

Where large castings and metal of great solidity are re
quired, as in making large guns, there is the method pur
sued by Sir J. Whitworth, whereby the metal is intensely 
compressed while in a fluid state. The pressure employed 
is twenty tuns per inch, and its effect in producing solidifica
tion is such as to shorten the ingot about lf inches for every 
foot of length. The treatment by compression is especially 
important where metal is required in large masses and of 
great ductility, because the larger the mass and the greater 
the ductility, the larger and more numerous are the air cells, 
and the effect of the pressure is to oompletely close these 
cells and render the metal perfectly aolid. By this process, 
mild steel can be made with a strength of forty tuns to the 
inch, having a degree of ductility equal to that of the best 
iron. The more highly carbonized qualities, whose s trengths 
range from forty-eight up to seventy-two tuns per inch, 
show a decrease of ductility somewhat in the same ratio as 
the strength increases. 

As to strength and toughness, there are small arms made 
entirely of steel, of wonderful range and accuracy, capable 
of penetrating thirty-four l' inch planks, which 15 about 
three times the penetrating power of the Enfield rifle. Sec
ondly, there are the large guns, also entirely of steel, throw
ing projectiles from 250 Ibs. to 310 Ibs. in weight, and burning 
from 40 lbs. to 50 Ibs. of powder at a charge, with which a 
range of nearly six and a half miles is obtained. In both 
cases the degree of strength and toughness required in the 
metal is much greater than is necessary for engineering 
structures. It is unnecessary to occupy more time in mul
tiplying examples of the toughness of steel. It is well 
known to manufacturers, and must also be well known to 
many others here present, that steel of the strength of 
thirty-three or thirty-six tuns per inch can be made and is 
made in large quantities at moderate price, possessing all 
the toughness and malleability required in engineering 
structures. 

THE BURLEIGH ROCK DRILL IN GREAT BRITAIN. 

This drill, like many other excellent devices of American 
origin, is now extensively used in Great Britain. In a paper 
read by Mr. J. Plant before the Association, he said that the 
Burleigh drill has been working daily at one of the Cambrian 
quarries since March, 1872, and during that period had given 
satisfaction ; and with the exception of new piston ring� 
and some trifling repairs by the blacksmith at the quarry, no 
breakage of any kind had taken place. The quarrymen 
were not prejudiced against the drill, but on the contrary 
they had voluntarily made an offer to the company to drill 
them holes at the same price per foot as they were paid 
themselves for boring by hand, and deduct the amount due 
for such boring monthly from their contracts. This was the 
plan adopted in all the galleries of the quarry. The actual 
cost of working the drill was most accurately kept, and com
parison showed that the work of untopping the slate rock 
could be done in two thirds of the time required by manual 
labor. The cost of boring with the drill during the past 
twelve months had been at the rate of 5!d. per foot, includ
ing steam, oil, attendance, repairs, etc., the same being 2td. 
per foot below the cost of the manual labor employed to exe
cute the same work. Another important point was the in
creased rate of progress. 

We shall in our next give elCtracts from other interesting 
papers read before the A�sociation. 

------------4.� •• � • •• __________ __ 
RARE OHANOE TO ADVERTISERS. 

About one year ago, it may be remembered, we announced 
our intention of printing, during the month of November, 
1872, a special edition of the SCIENTIFIC AMERICAN, distinct 
from our regular weekly issue and consisting of 50, 000 
copies, the same to be devoted to gratuitous circulation. 
Although, at the outset, this large number seemed sufficient, 
we found it in the end to be inadequate for the purpose in 
view, and accordingly fully seventy thousand papers were 
printed and mailed from this office, gratuitously, to manu
facturers, machinists, engravers, chemists, and in fact to 
representatives of every calling whom we conceived would 
find an interest in scientific, mechanical, or technical intelli
gence. 

Many of our regular advertisers, recognizing the advantage 
of so widely circulated a medium,hastened to secure place for 
the annouucements of their products ; patentees inserted de
scriptions of their inventions ; while others, comparatively 
strangers to our columns, followed a like course. As a re
sult, so far as we have been able to learn, extraordinary re
turns were obtained by these enterprising business people. 

We intend to repeat the experiment, and as will be seen 
from our advertisement of the fact, elsewhere in this issue, 
we propose, on the 15th of November next, to print another 
of these special issues, the first edition of which will be 
sixty thousand copie8. The paper in itself we shall en
deavor to make more interesting and attractive than any we 
have yet produced. 

We are now collecting names of all persons engaged in 
manufacturing pur�uits, of railroad officials, contractors, 
engineers, mechanics, machinists, chemists, imrentors, and 
men of science generally throughout the entire country ; and 
we may safely as�ert that there will not be a single village 
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or town in the United States, into the hands of some of the 
inhabitants of which this special number of our journal will 
not find its way. It sheuld be remembered that thi s is no 
random list of names selected from publications printed for 
the purpose ; but in a great measure a category of persons 
and firms who have come to our notice during our long elC
perience and intercourse with the industrial and inventing 
population of the land : so that advertisers will understand 
that they reach the very people from whom they can elCpect 
the most substantial returns, and to whose combined notice 
they can hope to introduce their products through no other 
medi-am elCtant. Our rates. as stated in our advertisement, 
remain the same as for a regular weekly issue, thus com
pleting the advantages of an offer, the value of which, we 
consider, needs no further demonstration. 

A few engravings of useful inventions with descriptive 
matter will be admitted, subject to the approval of the pub
lishers, and upon favorable terms, which can be concluded 
by letter or otherwise. Patentees of novel devices, desirous 
of effecting their introduction to the public at large, will 
thus ba affordAd an opportunity of presenting them in the 
most attractive form, and to a class which it would unques
tionably require no small outlay in time and elCpense other
wise to reach. 

------------4.� .• � . •• __________ __ 

A VALUBLE DRAFTING INSTRUMENT. 
Professor Josiah Lyman, of  Lenox, Mass . ,  has recently 

brought to our notice a very ingenious and accurate mathe
matical instrument, in the shape of a protracting trigonome
ter, which, he informs us, he has made a subject of study 
and elCperiment for some fifteen years. He considers (and 
from an elCamination of his device, we think, with excellent 
reason) that he has made an apparatus by which all angles 
and distances may be put down upon paper with accuracy 
equal to that of the best field instruments ; by which even 
their errors may be corrected and results obtained (in deter
mining areas, for instance) reliable to one twenty -millionth 
part of the whole ; and of corresponding elCactness in the 
solution of all trigonometrical problems. Traverse tables and 
in most cases logarithms will be, the inventor believes, thus 
rendered unnecessary, and hence a large amount of time and 
labor saved. 

Drawing instruments are so frequently imperfect that 
there is a clear necessity for a device of this description, and 
we have no doubt but that draftsmen generally will find 
it of great utility and value. 

------------�4� •• � • •  ___________ __ 
The Most Powerful Gun in the World. 

The new reinforced siege guns lately added to the German 
artillery, of 21,  28, and 301' centimeters rifled bore, are said to 
be the most powerful guns in the world. Their performances 
are truly remarkable. The last mentioned gun, with 120 
to 130 lbs. of prismatic powder of from 1 '74 to 1 ' 76 specific 
gravity, fires a chilled cast iron shell of 600 to 610 lbs. weight 
with an initial velocity of 1, 607 feet per second , which is said 
to have never been attained before by any rifled gun. At 
a distance of 1 ,200 paces , or 988 yards, it sends the �hell 
clean through a 14 inch armor plate and backing. The gun 
is very h andy and easily manreuvred ; it requires one lUan to 
handle the breech piece, two to lift up and insert the shell 
by means of a davit lift, two men to give it its gre.ttest ele
vation of 17 deg . in 1 6f seconds, or its greatest lepression 
of 6f deg. in 11 seconds, and two men to givp it its lat
eral direction by means of a chain running oUlr jaok pul. 
leys. 

New Field Guns tor the Frenell: Army. 

The new French field gun, the canon af 8ept, which is 
constructed by Colonel Reffye, and likel! to be adopted as 
the principal field gun of the army, is,. says liJngineering, 

made of bronze , with a bore of 8 '5 CPlltimeters , length of 
barrel 187' 5 centimeters, and contains J4 grooves, l ' 5 milli
meters deep, these being twisted frpm right 10 left at an 
angle of 8 deg. 32 minutes, or of 2:)/2 calibers to a complete 
twist. The breech closing appara�)i's is a screw, which fits in a 
steel nut that is inserted in the Iffid of the barrel, flush with 
its end face. Screw and nut have their threads cut out at 
three sixths of the circumference, so that the former may be 
inserted in the latter by simply pushing it inwards, when it 
is fastened in it. by a turn to the right of t of its circumfe
rence . The screw rests in a kind of swing door, similar to 
the first Prussian model of field gun with piston breech, 
which supports it when drawn out of the barrel, and facili
tates,its insertion . The inner head of the breech screw has 
a slightly concave surface, and bears on the side three t�1!fi; 
grooves, which arrangement is intended for extractf% the 
metallic cartridge shell, which serves as gas check. This shell 
consists of a thin brass bottom, which is provided with a per
forated ignition cup, while the cylindrical part is made 
of tinned sheet iron. The touch hole is bored at an angle 
through t he breech screw and opens at the canter of its inner 
surface in the gun just where it meets the ignitil)n cup, so that 
the fire ignites the cartridge centrally. ThQ latter consists of 5 

disks of compressed gunpOWder, each weighing O' 226 kilo
gramme, and provided with a central canal o! 5 '2 centimeters 
in diameter ; their total weight is 1 '13 kilogrammes. The pro
j ectile is an elongated shell , 3 calibers long , weighing 6 '9 kilo
grammes and is provided with two lead rings as guides. The 
first trials with this gun , at the Polygon of Vincennes , date 
back as far as 1 870 ; but only in 1872 was it tested again at 
Calais in its improved form, and its chief merit seems to be 
its low trajectory, though it may leaye something to be 
desired with regard to range, accuracy, and durability. 

• • • • • 
AN underground railway has been constructed in the city 

of Constantinople, Turkey, and the contractors are now 
finishing up the termini. It will soon be open for traffic. 
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N E W  BOOKS AND PUBLICATIONS. 

ON THE MECHANICAL TREATMENT OF DISEASE OF THE HIP 
JOINT. By Dr. Charles F. Taylor, Surgeon to the New 
York Orthopredic Dispensary and Hospital, etc. Illus
trated. N ew York : William Wood & Co. 

In this work, the author descrilles a number of Ingenious devices of bls 
o wn Invention having for thei r object the cure o f  disease of the hip. Dr. 
Taylor has become quite celebrated for his successful treatment of hlp and 
spinal diseases by mechanical means. We may state that the appliances 
ind.icate considerable mechanical geniuB, and appeat to be of a nature well 

dapted to alleviate the sulterlng incident to that common but very dis· 
tresslng malady. We notice that the apparatus of Dr. Taylor received the 
h onor of a medal at the Vienna Exposition. 

AN ELEMENTARY COURSE IN FREE HAND GEOMETRICAL 
DRAWING, for .8chools, etc. With Chapters on Letter. 
ing and on Geometrical Symbolism. By S. Edward 
Warren, C.  E. ,  Professor in the Massachusetts Institute 
of Technology. Price 75 cents. New York : John Wiley 
& Son. 15 Astor Place. 

This I. 8 little book especially adapted for beginners, In which the lesson" 
are arranged In suoh steady progression that the merest child can follow 
them, almost without aid from a teacher. 
ILLUSTRATED CA1'ALOGUE AND QUARTERLY FLORAL WORK. 

25 cents per annum. Rochester, N. Y. : Briggs & Bro. 
ther, Seedsmen. 

Tbls catalogne contains an amount of botanical Information which 18 
out of all proportion to the price asked for It. 

ELEMENTS OF PHYSICAL MANIPULATION. By Edward C. 
Pickering, Thayer Professor of Physics in the Massachu
setts Institute of Technology. New York : Hurd &; 
Houghton. Cambridge : The Riverside Press. 

The author of this book has given the world the results of II practical 
experience of the very highest order. The chapter on the graphical method 
of teaching physics (which, the author believes,  has not attracted the atten· 
tlon It deserves) will Interest every Olle who Is concerned, either as teacher 
or p upll, ln the great work on technical education . 

ON THE ARRANGEMENT, CARE, AND OPERATION OF WOOD. 
WORKING FACTORIES AND MACHINERY, forming a Com
plete Operator's Handbook. By J. Richards, M. E., Au
thor of " A Treatise on Wood-W orking Machines." E. & 
E. N. Spon. New York : 446 Broome Street. London : 48 
Charing Cross. 

The author, of the firm of Richards, London &; Kelley, of Philadelphia, Pa., 
ts  well kno"Vn, by his mechanical productions and his previously published 
writings, to b e  a constructive engineer of the highest class ; and the very 
numerous woodworkers of this country will find his new book to be full of 
Round, praotloa1 !u structlon on all branches of the trade, from deSigning a 
faotory to the use of th e simplest hand tool. 
WORKSHOP RECEIPTS, for the Use of Manufacturers, Me

chanics, and Scientific Amateurs. By Ernest Spon. 
L. & F. N. Spon. New York : 446 Broome Street. Lon
don : 48 Charing Cross. 

This book contains an extensive collection of recipes "nd directi ons for 
manlpulat!on ln every branch of the Industrial arts. The value of such a 
work is in its accuracy and truBtworthiBess ; and a careful examin ation of 
this volume gives us a very high opinion of the manner In which It has been 
compiled. 

THE THEORY AND PRACTICE OF LINEAR PERSPECTIVE, 
applied to Landscape , Interiors, and the Figure. Trans
lated from the French of V. Pellegrin, formerly Professor 
of Topography at the Military School at St. Cyr, etc. 
New York : G. P. Putnam's Sons, Fourth Avenue and 
Twenty,third Street. 

. 

This conelse and lucid treatise was selected, In 1870, by the French gov. 
ernment for circulati on In the publi c  schools and libraries of France, 
s tribute to Its meri t which the work deserves, apart from the reputation 
of Its distinguished author. 

TilE TAN!'!''' COl\lPANY of Stroudsburg. Pa . ,  have recently Issued a 
harnlsomely Illustrate d pamphlet, describing their excellent emery wheels, 
and, besides, cOlltaining a large amount of useful information regarding 
the proper employment of the same.  Tile emery wheel has sprung Into 
universal favor, and has proved Itself a valuable addition t o  the reo 
SOllrces of the shop. 

Improved Metallic Roof. 
Isaac S. Mettler, Jersey City, N , J.-Thls Invention relates to the construc· 

tlon of roofs of buildings, and c onsists of channels or openings formed be· 
neath the o uter covering of the roof, by Interp osin� a layer of corrugated 
tln, or other sheet metal, between such outer co vering and an inner layer, 
Said openings or channels being deSigned fur the passage of currents of air 
from the eaves of the roof to the ridge or cornice . The channels or open· 
Ings formed by the corrugl\tlons may be connected with a pipe for admit· 
tlng and conducting steam for m elting snow or ice from the roof In winter, 
If <leslred. 

Machine for Forminll the Hooks of Machine Needles. 
Nathan Paine, Milford, Mass.-The object of this invention is the Improve. 

ment o f  machines for making the hooks of needles used In machines for 
se wing or stitching leather, also t o  Improve the quality of the w ork. The 
prevailing fault of tlle machin e made needles now In use is a too angular 
form of tne Inner side of the hook through which the thread passes, which 
Impedes Its passage and often chafes the thread and causes the breaking of 
the needle by the strain of the thread when obstructed by the edge of the 
Qook. This machine obviates this defect by giving the needle a certain 
oompound motion while the h ook Is being cut, by which the required 
Cllrved form Is secured Instead of the angles . 

IlI\proved Screw Valve. 
Philip Corrigan, New YQrk clty.-This invention, a patent for which has 

also been obtained In England, has for Its object to furnish an Improved 
valve so constructed that the valve plug may be conveniently ground to Its 
seltt wltilout detaching the valve from Its connections. The Invention 
Qonsists In a nut made In seetions and provided with lugs having screw 
threads cut upon their outer s urfaces. With this construction, when the 
valve plug requires t o  be ground Into Its seat, the cap nut Is screwed out 
and the valve stem screwed back as far as It will go . The valve stem Is then 
pushed forward , carrying the sectional nut with It, which sections drop olt. 
The cap nut Is then screwed back into the screw hole of the body and 
serves as a guide for the valve stem, so that the plug can he readily ground 
Into Its , eat. The cap nut Is then removed and the sectional nut replace d  
and the valve I s  ready for use . 

Improved Car Coupling. 
Luman D .  Bennett,Willlmantic, Conn.-Upon the upper side of the draw· 

head Is formed " JIange, passing around the pin hole and extending to the 
cap to keep the end of the pin always In place upon the upper side of the 
coupltng block, the stop In the lower end of the outer arm of the coupling 
pin being so arranged that the end of the shorter arm of said pin can never 
rise above the said fiange. Upo n  the upper part of the shorter arm of the 
pin Is formed a colbr, which rests upon the fiange when the ooupltng pin 
s In working pOSition . In adjusting the pin for automatic coupling, the 

end of the pin Is allowed t o  rest upon the block. As the link ente .. , It 
pushes back the block and the pin drops through the link . To uncouple 
the cars the pin Is raised ,  and its lower end Is  placed upon the upper side 
of the dra whead ; then, as the link enters the dra whead to couple the cars, 
the Inward movement of the block causes the block to move outward, 
pushing the pin forward to the pin hole, through which It drops, coupllng 
ihe cars. 

Improved Butter Tub. 
Andrew J. Drake, Middletown;' N. Y.-Thls Invention has for Its object to 

Improve the construction of the ears of that class of tubs known as return 
butter tubs In such a way as to enable them to hold the covers securely, and 
at the same time allow said covers to be readily and conveniently detached, 
The Invention consists In securing the cover of a tub by means of tw o pal .. 
of metal plates, so constructed as to prevent said oover being lifted oll', 
while a screw Is arranged to prevent a horl�ontal or sliding movement 
thereof, 

Improved Stove Pipe Joint. 
Jacob Weaver, Tipton, Iowa.-Thls Is a revolving stove pipe, which may 

be adj11sted or twisted to any desired position to be used without delay on 
putting up the stove, avoiding thereby the annoyance arisIng from badly 
fitting or Imperfect j oints, The stove pipe connection Is composed of three 
sections having elliptical joints, on which they are adjustable. 

Imurovement in Secnrinll" Wheels to Axles. 
Robert J. Lessor and John B. Shambo, Brandon, Vt . -The axle bOX, which 

Is driven Into the huh In the ordinary manner, Is secured In place by a 
nut screwed Into Its outer end, and which overlaps the end of the hub . The 
Inner end of the S Kle box projects beyond the inner end of the hub, and has 
a ring groove formed In Its outer ·surface . A lever Is pivoted to ears formed 
UDon the axle or clip yoke. Upon the Inner end of the lever Is formed a lip 
o� straight hook, which fits into:the ring groove of the axle box. The lip of 
the lever Is held In the groove of the axle box by a spring, which is secured 
to the axle by the yoke, lInd the.free end of which presses against the outer 
end of the said lever as shown In the fignre. By thls oonstructlon the wheel 
will be held securely upon the axle and held In such a way tha t the said 
wheel may be easily and quickly detached when required for oiling the 
axle or other desired purpose.  

Improved Fire Escape Laddel'. 
Walter W. Parsons, StanEtead, Canaita .-This Is a pair of suspending 

ropes, with crOBS bars at interyals, constituting a rope ladder. At the lower 
end of the ladder a h o ok is attached for fastening It. At the upper end the 
ropes are connected to a roller whl-ch is mounted in a frame so as to reVOlve, 
and has a crank for turning It by hand to wind the ladder on or olt. The 
roller constItute" one of the bars of the ladder, and another roller of the 
frame constitutes another bar ; and this roller has hooks, by which to attach 
the ladder to the building. The crank can be folded down in the roller oom. 
pactly for storing the ladder. For securing the cross bars to the ropes 
cheaply, a hole is bored through them near each end, and a slot extends from 
the ends to said holes. so that the latter can be contracted a little to bind 
the rope s o  as to be held fast.  Slightly conical ferrules are driven on the 
hars, which are Slightly tapered from the holes to the ends to so bind the 
bars upon the ropes, whereby the said liars will be firmly held in their places. 

Apparatns for Cleaning Cesspools, Sinks, etc. 
J. P. FI9rimond Datichy, Brooklyn, N. Y.-The o bject of this Invention Is 

to empty and clean sinks, privies, cesspools, sewers, marshy lands, 
etc., In a perfectly adorless manner, so that the work can be done In the 
day time without the least discomfort and annoyance to the occupants of 
the dwellings, and without tlle use of separate machines by which the vac� 
uum In the tank I s  created. The Invention consists of a tank of suitable 
capaCity, which Is provided with · double acting pneumatic pumps and all 
necessary appurtenances to insure the efficient working of all th e parts . 
The tank 18 carried on a four wheeled truck of suitable strength, and the 
vacuum Is created by the hind wbeels working the air pumps by eccentrics, 
said action to be discontinued by the application of a regulating gear, which 
frees the piston from its shaft, according to a gage placed on a cupola con� 
nected with the tank, which assists also the perfect working of the machine. 
From the model which we have examined we should think this a very UBe· 
ful lmprovement over the ordinary machines used for emptying and cleans. 
ing cesspools and the like . 

Improved Windmill. 
Ovett B. Knapp, Brandon, Wis .-This Invention Is an Improvement In the 

class of wheels with which a weight Is so connected a s  to keep them turned 
In a direction at right angles, o r  nearly so, to the direction of the wind at 
any given time. A spiral wind wheel Is mounted on the end of a horizon. 
tal shaft, which Is mounted on the top of a turntable and gears with a ver. 
tical shaft through whi�h power Is communicated to the pump or other 
apparatus. The turntable Is supported on and secured to a bevel gear 
which meshes with a pinion on the same horizontal shaft as the pulley. A 
helt connects the pulley with the axiS, which is to be turned by a weight, 
for acting In conjunction with the vane, for contrOlling the wheel, the vane 
being attached to th e turntable at one end of Its arm, In the plane of the 
wheel or nearly so, so that Its tendency Is to turn the wheel out of the wind 
-that Is, edgewise thereto-so as not to work, while the tendency of the 
weight Is to turn It into the wind. This weight Is connected with the axis 
by a rod engaging with the curved teeth of a disk . To start the wheel, the 
weight will be put on the disk at about the middle of Its hight, vertically, in 
case it Is desired to obtain the full power. This will cause the wheel to 
turn about one fourth of a revolution Into the wind, In case the latter Is 
not so strong as to prevent the weight from turning It too much. If It Is 
not desired to obtain the full power, the weight will n.o t be placed quite so 
high. 

Improved Revolvinlr Fire Arm. 
Benjamin K. Dorwart, Rockland, assignor to himself and Ira C .  Winsor, 

Coventry, R. I...,.The opening through the front end of the inclosing case, 
through which the cartridges are · Introduced, Is closed by a cap which Is 
held by a spring j oint . The cartridges are, by the rotation of the chamber 
cylinder, carried In front of a pUBher, which io ln line with the bore of the 
barrel, the JIanges being engaged · by a catch . The pueher slides forward 
and pushes the cartridges out of the chambers Into the barrel, to be exploded 
therein. It Is moved forward by a slide . When the pusher wlthdraws from 
the chamber, It draws the expended shell Into It, and the shell is retained In 
the cylinder until it comes around to the opening, when it is expelled 
through It passage by the next cartridge put In. The firing rod Is arranged 
Inside of the pusher, which Is made hollow for the purpose, and has a spring 
to throw It back. By pulllng the slide back and pushing It forward, the 
ca<trldge shell will be withdrawn from the barrel, the hammer will be 
COCked, the cylinder reVOlved, and another cartridge Introduced Into the 
barrel ready for firing. 

Improved Brick Machine. 
Peter K. Dederick, Albany, N .  Y.-By a weight and the Bcrew a tripping 

latch and har are so adjusted that the requisite force for pushing out the 
mold boxes wlll be sustained wlthont tripping, but any conSiderable In. 
crease, such as will be caused hy the binding of the mold boxes by a stone 
or the like wedging In between them and the press box, w1il Instantly cause 
the tripping of the latch, and thus save breaking the machinery. The de. 
vice on the mixer shaft, by which the clay can be at the same time worked 
along the mixed clay holder laterally and discharged, and st1il be af the 
same consistence throughout the length of the press b"x, consists In broad 
arms on the mixer shaft with their planes oblique to the axis of the shaft ; 
arms with their planes parallel with the axis of the shaft ; oblique yanes on 
the arms next to the screen ; and discharging blades on the ends of the 
arms, the said blades being Slightly spiral to the shaft, also tangential to a 
circle about two thirds of the size of th e one described by the outer edges 
of the blade s ,  The oblique or spiral Inclinations of the arms, vanes, and 
blades are all, of course, In the direction required for working the clay across 
the mixed clay holder fro m the screen, while the shaft turns In th e direc· 
tlon for pushing the mixed clay out through the throat. The lower part of 
the side of the case of the m1il, whereon the press box Is arranged, Is con· 
structed so as to Incline Inward as fiUC" as p ossible Into the angle of the 
lower part of the case cut oll' by the circle described by the discharging 
blades ,  and conetruct the press box on the same Incl;natlon and attach It to 
the said part, and so considerably lessen the waste space through which 
the clay has to be pushed, and also lessen the mass of clay to be moved, and 
thereby economize power. 

Improved Harvester Cntter. 
WilHam E.  S,108Ies, Sherburne Four Corners, N. Y.-Thls Invention per

tains to the c onstruction of the shanks of harvester cutters and their mode 
of attachment to the finger bar . By moving the bar unttl the end of the 
forward edge of the shanll's. comes oppo site a notch, the shanks may be 

raised and withdrawn. In this way any desired section may be detaclled 
and replaced without disturbing the o thers. By this construction, also, the 
cutters wtll operate with a shear cut, and, the rear ends of the shanks being 
pivoted, the cutters will have a greater m ovement than the bar, so that the 
pitman crank may he made shorter than Is necessary when the cutters are 
rigidly conneoted with the outter bar. 

Improved Railway Car Brake. 
Wille D. Pope,  Gadsden, Ala .-This invention has for Its object to furnish 

an Improved brake, which shall be so constructed that It may be Installta, 
neously adj usted to give a greatly increased power. To the shaft, to which 
the brake chain Is attached, Is rigidly secured two gear wheels, one wheel 
being considerably larger than the other. There Is another shaft placed 
with that just mentioned, and to which are attached two gear wheels of 
dlll'erent diameters, and In such positions that when the second shaft 18 
raised or lowered to bring one o r  the other of the ·wheels Into gear, the 
other of said wheels will be free . A lever, which is swiveled to the shaft 
and pivoted to a ring bolt, Is attached to the platform. The other end I. 
held up by a spring strong enough to support the sbaft and Its attached 
wheels. To the upper end of the shaft Is attached a b�nd Wheel, By this 
construction, when It Is necessary to apply the brake with Increased pow
er, the hrakeman presses the free end of the lever down with his foot ,  which 
throws the one set of wheels out of, and the other set of wheels Into,  gear 
with each other, which gives a greatly Increased leverage. 

Improved SprIng Bad Bottom. 
Charles H, Dunks , New York olty.-Thls Invention oonslst. In the com. 

blnatlon, In a hed bottom, with longitudinal slats, of transverse plate 
springs, supported upon coiled springs, arranged between the slats. Two 
slats are arranged to each "pring over the sides,  so that tile thIn OrOSI strips 
of steel will not be bent between them and the top of the spring, and the 
slats are permanently attached to the cross slats by rivets. 

• Improved Loom Shuttle. 
Joseph Brown , Brooklyn, E .  D., N. Y.-A wheel Is used for tb e bobbin, 

and Is fitted on a hub, having a series of tension springs between It and the 
wheel. The hub having a Umlted rotation In the direotlon for reeling oll' 
the thread, the bobbin turns on the springs, which thus produce the regn, 
lar tension required. This hub Is made hollow, provided with a volute 
spring. The spring wlll turn the hub to wind on the thread whenever there 
Is any slack, and thUB prevent the jerking which is Uable to take place 
whenever the slack of the thread Is taken up by the motion of the shuttle 

Improved Slings for Loading and Unloading Hay, etc. 
George W. Long, Delaware Center, Iowa.-The Obj ect of this invention 

Is to provide efficient means for the rapid unloading of hay. corn fodder, 
sugar can e ,  manure, and other farm products, by which the whole load is 
packed and hoisted up directly from the wagon and conveyed and stored 
at the place of des tination. The invention con sists of two , trong pieces 
of wood, which may be connected and disconnec ted by means of lever 
hooks and string attachment, to which th e load Is attached by knotted 
ropes, in connection wltll a double hook for bolstlng. After conveying 
and hoisting the load �o the point desired, It Is detached by disconnections 
of the main pieces.  

Improved Gage for Gang Saws. 
Norman C .  Moody, Manistee, Mich.-This Invention con sists In mounting 

the gage blocks, used for gaging the distance of the saws ot a gang of saws 
from each other, on a rod before or behind the saws, so that they can be 
readily swung Into the spaces between the saws and out of them, and be 
put on and taken off without having to remove the saws . 

Improved Corn Planter. 
George W. Starrett, DubUn, Ohlo.-The drive wheels are made broad to 

cover the seed, and revolve upon the axle attached to the fram e .  To the 
ends of a crOSB bar are secured the forward ends of the openers, which are 
m ade something like a sleigh runner, and the rear ends of which are wi. 
dened and made open to receive the conductor spouts,  so tha t the eeed 
may be deposited In the bottom of the furrow before It becomes partial. 
Iy filled by the falltng in of the soli. To the dropping side are pivoted the 
o uter enrls of two rods, which are pivo ted to the forward arm of a three 
armed lever. By adjusting the ends of the said rods the movement of the 
dropping slide may be regula ted. To the aide arms of the three armed 
lever are pivo ted tbe connecting rods, by adjusting which the throw ot 
said lever may also be regula t ed. The rear ends of the rods are pivoted 
to the lower ends of the treadles, which are so arranged that by working 
his feet the driver can operate the dropping bar to drop the seed. To one 
of the treadles Is attached a rod which projects npward Into such position 
that It can be conveniently operated by the driver with his hand,if desired.  
This rod has a weight attached to Its upper end to adapt It to serve also a&  
a balance to the treadles. The bar can also be operated to drop the seed 
hy means of a hand lever . 

Improved Heat Regnlator. 
Henry Boyle, London, England.-Thls Invention Is an Ingenious self.act· 

Ing apparatus for maintaining an equable temperature, chleJIy appllcable 
for the purposes of incubating, forclng, etc. The regulator consists of a 
closed cylindrical vessel, filled with water and wholly or partly surround. 
ed by a jacket, also filled with water but having n o  communication with 
the vessel . In connection with the upper part of this vessel Is a U· shaped 
tube of glass, one leg being connected to the vessel, and the other and 
shorter leg terminating I n  a contracted neck, to which a long slender 
glass tube is connected by a JIexlble jOint. This latter tube Is dis, 
posed In a horizontal or nearly horizontal pOSition, and Is suspended at the 
other end from one end of a counterpoised arm or balance. The vpssel 
and tubes having been first filled with water, mercury Is poured :Into tlle 
open end of the balanced tuhe, and, displacing the water, fills the shorter 
leg and so much o f  the slender tube as will cause the latter to balance the 
counterweighted arm when the water In the vessel Is at tho temperature 
It Is desired to maintain. Heat Is applied. either directly t o  the ves,el, by 
which It 18 transmitted to the water In the j acket, or the j acket Is heated, 
and the heat transmitted to the water In the vessell· 

Improved Metallic Piston Packing. 
James Massey, Chester, Pa.-Thls lnvention ls designed to furnish an 1m · 

proved piston, which shall he so constructed as to adjust Itself to take up 
the wear, and thus be always steam tight. In the face of the piston head 
are cut recesses to receive blocks by adjusting which tile piston Is  centered 
in the cylinder. A cast Iron spring or col1 ls placed upon the piston head, 
by the ela.ticlty o f  which the open rings are held out against the cyl, 
nder. The open rings have Inwardly projecting fianges forme<i upon their 
outer edges,  which rest upon the edge of the spring. T!le rings are beveled 
upon their inner Sides, from their outer to their inner edges, to allow the 

spring to be made heavier In tts middle. By the follower Of the piston the 
spring and open rings are held down upon the stationary edge of said pis· 
ton.  A stop piece Is attached to one end of the open rings to overlap the 
o ther end and keep It in place . 

Improved Spring Hinge. 
Stephen Joyce, New York clty.-Thls Invention is an Improvement In the 

class of hinges specially adapted for use on doors which swing In either 
direction and are self clOSing. It consists In the construction and ar, 
rangement of a tubular pintle provided with heads or plugs connected by 
a spring, and having a series of holes to adap t them to receive stop screws 
for regulating the tension of said spring, and the pintle helng enclosed by 
sleeves having radial wings which form the leaves of the hinge. 

Improved Car Brake. 
W1lliam Warlnner, Creels borough, Ky.-The brake chain Is attached to 

the front end of a main bar, the rear end being connected to a strong 
spring t o  assist and accelerate the release of the brakes after use. To 
both ends of main connecting bar are welded a three pronged fork, be
tween which move the ends ot levers. A tongue In the shape of a cross 
forms the extreme end of main bar,belng pivoted to the pronged front end 
and connecting with links pivoted to the Inner ends of the levers . The w 
levers are placed under th e truck frames and connect with the brakG beams 
hung at suitable distance from each pair of car wheels from the t11ll0' 
frames. On putting on the brakes, the hand wheel is turned, which cau"'. 
a forward motion o f  cross tongue and bar, which I s  communicated by 1111 ':" 
to the levers . The latter again, by means of lever rods, force the bra .e 
be.ms on the wheels, so that the powerful friction exerted the�eOIl ·'w." 
SOOIl Btop the car. 
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'['he Char". fOr ln8ertiOn under thiB Iuad '. S 1 a Lin •• 
Steam Boiler and Pipe Covering-Economy, 

Safety, anrl Durao!llty. Saves from ten to twenty per 
eent. Chalmers Spence Company, foot East 9th St ., N .  Y. 

One of Root's No. 4 Rotary Blowers for Sale. 
Used two years. ,r. H.  Sternbergh , Reading, Pa . 

War.ted-A Rotary M achine,  with impres
• Ion roller "ttached, for cutting veneer stuff for Berry 
Basket s .  Address H. Humphreys ,  Salisbury, Md. 

Wanted to Manufacture light harC4vare 
paten ts.  Address 1.  a. Bal dw in, Meri den, Conn. 

Wanted-Patent Office Reports for 1869, 
1870, 1871. P. 0 . 4769, New York. 

Wanted-Proposals for supplying from 
three to five tuns ncr week of fl·rst class castings , for 
Steam Engine s .  For particulars, address Lidgerwood 
Manufacturing Company, 165 Pearl Street1  New York. 

For Sale, cheap-A No. 3 "  Sturtevant 
Blower . "  Als o ,  a g o o d  Bolt Cutter. J .  Laverty & Co.,  
Rochester, N .  Y. 

Situation vVanted-By a first class Glass 
Mould and Die Maker ; also Letterer-country prefer. 
red. Address J. KOPPCll, 109 Greene St . ,  New York city· 

The N ew Elastic Truss presses uniformly 
all around the body, and holds the Rup ture easy, night 
ond day, t i ll cured. Sold cheap by the Elastic Truss Co .. 
683 Broad wa y, New York. 
Stave & Shingle Machinery. T.R.Bailey &Vail. 

Patent on a powerful popular Microscope 
for Sale. Address James H.  Logan ,  12 Cedar Avenue, 
Allegheny, Pa. 

Chica�o Exposition-See Abbe's Bolt Forg
ng MachIne and Palmer's Power Spring Hammer, there 

o n  exhibi tion . S.  C. Forsalth & C o . , Manchester, N . H .  
Steel Stamps made by Douglas, Brattle

boro', Vt . 
Engines, Boilers, &c., bought, sold and ex

changed. All kinds con otantly on hand. Send fur clr· 
cular. E. E. Roberts 52 Broadway, New York . 

Brown's Coalyard <.,luarry &: Contractors' Ap
paratus for holstlug and conveYlllgmaterlal bnron cabl e 
W.D. Andrews & Bro. 414 Wuter st .N . Y. 
Cabinet Makers' Machinery. T.R.Bailey&VaH. 

Wanted-A Cylinder, 6 or 8 ft. in dia. and 50 
to 80 ft. lon�, sultable for treatlllg wood. Address Baugh 
& Sons, Philadelphia, Pa. 

Sewing Machine Needle Machinery-Groov
�rs ,  Reducers, Wire C utters, Eye Punch e s ,  &c. Hendey 
Brotbers, Wolcottville, Conn . 

Machine Shop & Foundry for sale-For par
ticulars , address Wagoner & Matthews,Westmlnster,Md. 

Key Seat Cutting Machine .T.R.Bailey & Vail. 
English Roof Paint, aU mixed in oil ready 

for use,  SOc. a gallon , 116 Maiden Lane, N ew York. 
Patent Petroleum Linseed Oil works in all 

paints as Boiled Linseed 011. Price o"ly 50cts .  a gallon , 
116 Malden Lane, New York . 

Buy Wood and Iron Working Machinery 
of Gear , Boston, Mass . . 

Patent Ch emical Metallic Paint-All shades 
ground In oil, and aU mh:ed ready for use . Put up In 
cans, barrels, and half barrel s .  Price, 50c., $1, and $1 . 50 

per gal . Send for card of colors. New York CIty 011 
Company, Sole Agents, 116 Maiden Lane,  New York. 

We sell &.11 Chemicals, Metall ic, Oxides, and 
Imported Drugs i also , H Nickel Salts " and Anodes for 

Plating, with full print e d  directi ons on Nlckel , ln pam· 
phlet form, which we mal l ,  on receipt of flfty ccnts, free. 
A Treatise o n  " Soluble Glass " we mail for $1 also . Or
ders will receive prompt attention by addressing L. & J. 
W. Feucht wanger, 55 Cedar Street,  New York. 

The Leclanche Battery Co. supply the best 
battery for Burglar Alarums, Bells, & c . ,  No. 40 West 18th 
Street, New York. 

Belting-Best. . Philadelphia Oak Tanned. 
c. W. Arny, 801 and 303 Cherry Street, Phlladelphla,  Pa. 

Mercurial Steam Blast & Hydraulic Gauges 
of aU pressures,very accurate. T.Shaw,913 Ridge av . ,Phll . 

For patent Electric Watch· clocks, addrees 
Jerome Redding & C o . 30 Hanover Street , Bos ton ,M as s .  

Catalogue OI;L Transmission of Power by 
Wire Rope. T .  R. Bailey & Vall. 

Mining, Wrecking, Pumping, Drainage, or 
irrigating Machinery, for sale or rent. See advertisement, 
Andrew's Pat.ent. lnsi ue page. 

Portable . Hoistiug and Pumping Engines
Ames Portable Engines-Saw Mills, Edgers, Burr MillS, 
Climax Turbine, Vertical and Horizontal Eng�nes and 
Boilers ; all with "aluable Improvement!. Hampson, 
Whi tehill & Co . ,  Newburgh Steam Engine Works, Depot 
sa Cortlandt Street. New York. 

Buy Engine Lathes and Bolt Cutters of 
Gear, lSoston, Mass . 

Lathes, Planers, Drills, Milling and Index 
Machln" s .  Geo. S. Lincoln & Co ., Hartford, Conn. 

For Solid Emery Wheels and Machinery, 
send to the Union Stone Co . ,  Boston, Mass . . for ctrcular. 

All Frllit-can Tools,Ferracme,Bridgeton,N .J. 
For best Presses, Dies and Fruit Can Toole 

Bliss & Williams . cor. of Plymoutb & Jay,Brooklyn ,N .T . 
Fi ve different sizes of Gatling Guns are now 

manufactured at Colt's Armory, Hartford, Conn. The 
arger sizes 'h&ve a ral..lZe of over two mnes. These arms 

are Indispensable tn modern warfare. 
Gauge Lathe for Cabinet and all kinds of han

<lIes. i>hap'ng M.cblne for Woodwo.l<lng. T. R. Bailey 
& Vall . Loe-kno.t. N .  Y 

Sure cure for Slipping- Belts-Sutton's pat
ent Pulley Cover Is warranted to do double the work 
before the belt will slip . See ScI . Am . June 21st, 1878, 
Page 389.  Circulars free. J. W.Sutt on,95 Liberty S t .  ,N . Y. 

. Machinists-Price List of small Tools free ; 
Gear Wheels for Models, Price Ltst free ; Chucks and 
Drills, Price List free. Goodnow & Wlghtman , 23 Corn· 
hill . Boston . Mas • .  

For Solid Wrought-iron Beams, etc., see ad
vertisement. Address Unlon Iron Milia, Plttsburgh, P •• , 
for llthograpb. etc. 

Bookkeepers should try the Olmsted Patent 
Bm �'lIe and Letter Clip . They are adm irable for all 
papers. Save their cost tn one day's busmess. Sold by all 
Stationers. J.H. Whlt".Newark.N.J . . Sole Manufacturer. 

Hydraulic Presses and Jacks, new and sec
ond hand. E. Lyon, 470 Grand Street. New York. 

Damper KeJl,"ulatore and Gage Cocks-For the best. address O1urrlll & Keizer, Baltimore. Md. 

Steam Fire Engines,R.J .Gould,Newark,N.J. 
The Olmsted Oiler is the best ; it is se1£

righting, stj"ong and cheap. All Hardware and Tin 
Hoases have It. 

Peck's Patent Drop Press. For circulars, 
address Mil o. Peck & Co .. New Haven , Conn . 

Boring Machine for PulleYl'l-no limit to 
capacity. T. R. Bailey & Vall,.Lockport, N. Y. 

A Partner Wanted-In the mann facture of 
Llnsel d 011 ; also, 011 MaChinery . Address Box 159 East 
Des MOines, Iowa. 

For Sale-Machine Shop & Foundry. Only 
shop ir: county ; nearest shop 18 mile s .  $7,000. Address 
Ladd & Parker, Elmore, Ottawa COUllty, Ohi o .  

. At American Institute a nd Chicago Exposi
tlOn-Boult's Unrivaled Paneling, Variety Molding and 
Dovetailing Machine. Manufac tured by Battle Creek 
Machinery Company, Mich . 

Estimates Wanted-For furnishing COlll
plete, a Steam Laundry. capable of working for one �housand p ersons. Address , with full descriptions, 

Laundry," Key Box 186,  C harleston , S. C .  

A .  D .  asks : I s  there a remedy for snails 
other than salt ? 

V. E. asks : How many minQ.tes, and what 
degree of hee t is required to vulcanize a sheet of India 
rubber, 3-32 of an in ch thick, to th e greatest p o ssible 
elasticity? 

D. E. R. asks for a remedy far a strange 
disease among fowls, prt"valling all over N orthern 
Te x a s  . .  Up to a few days b efore they die, I do n o t  
n otice a n y  change in their appearance ,  except that t h e  
comb a n d  wattles he come p a l e ,  w i t h  a Slight pulllness 
around thp eyes. They have a great increase o t' hea! , 
are very thlrstj, and still continue to c at h eartily up to 
1 2  hours before they die.  I bave opened a numher and 
find In all an enlarged liver and distended gall bladder. 
My largest rooster died 8 few dayb since , and I opened 
him, and his liver and gall bladder weighed nearly 6 ozs. 
I have tried every remedy I could think of to act on the 
1iver. Calomel prolongs their lives a few days ; cayenne 
pepper braces them up for a whne . but soon ceases to 
have any eft"cct. Other remedies d o  only tempo rary 
good, as they all die that become alllicted." 

E .  A. P. asks : Snppose I have a governor ro
tatlng upon a horizontal shaft at a speed of30 revolutlons 
per nolnute,  and that the balls weigh 10 lbs . each , also 
that, when diverged to their fullest extent , they describe 
a Circle of 6 feet diameter, and that the longer 81m of 
the lever Is % of Its entire length, whlch, measurlng from 

center of ball , a,  t o  c,  ts 89 inches : How much pres
sure will be exerted upon the sliding sleeve (A) by both 
balls ? [This I s  a simple and Interesting p rohlem, re
quiring the application of the principled of centrifugal 
force and of the lever for Its solution . We beli eve that 
Borne of our readers take an interest in such matters, 
and we prefer to leave to them the solution of the quee
tion.-EDs.] 

C. S.  D. will find a recipe for ink on p. 106, 
vol.  27.-A .  D .  can try p owdered borax as a remedy for 
roaches ,-A. S. will find full Information o n  silkworm 
culture on p p . m,381,vol . 26.-A. S.  will find the recipe 
for cement for leather o n  p. 119, vol . 28.-J .  W .  E. will 
find that a cement for mendlng rubber boots ls described 
on p . 155, vol .  26.-W. E.  L. will find the wheel question 
ans wered on p. 862, v ol . 2B.-D . S .  W. 's solution of the 
train and siding qu ery Is correct . 

F. S. D. asks : Is gas formed by passing a 
current oY air through naphtha or benzine lighter or 
heavier than air, and what Is the chemical reaction ? 
Answer : When air 18 passed through or over n aphtha or 
benzine, it carries oif, 1l'lecnanically suspc!lded in i t ,  a 
portion of the vapor of the hydrocarb o n .  There is n o  
ch emical compound formed ;  Bnd as t h e  vapor of naph
tha or benzme I s  heavier than tbe air, the air charged 
with thclr vapors Is of COUlse of greater specific gravity 
than air not s o  charge d .  

C. H. K. asks : How can I remove fly spots 
from a picture ? Answer : Try a strong solution of fine 
boap In warm water, applied gently with a soft woolen 
cloth . 

C. W. asks : What is the cause of the east
erly current by which Professor Wise proposed to cross 
the Atlanti c ?  Ans wer : The existence of this current 
Is not an established fact, and the object of the transat· 
Ian tic voyage was to lavestlgate the matter. Of late, 
many arlZ'uments have been advanced pro and con ; and 

it seems to u s  that, as  the m�tter stands at the present, 
It Is an opcn question.  

W. G. P. asks : 1 .  How can I make silicate 
of pota.ssa , or sUlcate of soda, or what is  known as 
liquid glass ? 2.  Will yon describe a simple process of 
nickel plating ? Answers : 1. Fuse toge ther 1 part of 
slltca and 2 parts of either carbonate of soda or carbon. 
ate of p otash . 2 .  To plate with nickel , o b 'erve the fol· 
lowing direction s :  In a G ublcal glass or earthen ware 
vessel, suspend by means of a brass rod, �he articles to 
be plated,and on another brass o r  metal rod, about an 
Inch from the othe r, a. many plates of pure nickel as 
there are articles to be plated, each plate of nickel op· 
poslte one article.  Fill the vessel containing these 
WIth a s olutI on of the double sulphate of nickel. and 
ammonia. Now connect the rod on wblch We articles 
to be plated are hung with the zinc p ole of a galvani c  
battery a n d  t h e  r o d  holding the nickel plates with the 

other p ole . 
W. F. W. asks : When an engine with a 1t 

Inch Inlet for steam Is set 400 feet from the boller, with 
60 l bs . pressnre, will the engine get hotter steam by .. 
steam pIpe of 13' Inches dIameter than by one of 2 Inches 

dIameter ? 2 .  Is It economy t o  lay a steam line 400 feet 

long In a box undergronnd ? Answers : 1. A pipe just 

large enough to sapply the engine will probably be the 
best, as there will b e  less radlatian. 2. Yes, lf you mean 
to compare this method with that of having the l lpe 
exposed. 

P. B. H. asks for an expression of our views 
on the subject of slow v', quick mo ti on In the speed of 
stationary engines . " I  quote tbe follo.wing assertion : 
' Pro bably one half the engInes In the country would do 
their work with one third less fuel if theIr speed were 
reduced one third or one half . '  On the other hand, most 
of the premiums that are awarded for the best steam en· 
glnes go to the class that have a very short stroke with 
a quick motlon , ln some C3ses the piston traveling at a 

speed 0( 1 ,000 feet per mlnute . " Answer : We Incline t o  
t h e  opinion that great econ omy re sults from a quick 
piston specd, provided the engine is properly con· 
structed. 

T. W. asks : 1. Why is  it that · a person in 
the water, by throwing himself on his back and extend· 
Ing his limbS, can maintain his position on the surfa c e ,  
while In a n y  other attitude t h e  body sInks ? Is not the 
dIsplacenoent the same whatever attitude Is assumed ? 
2. What Is the scientific explanation of the motion ot a 
snake's tall after apparen t death ? Answers : 1 . When " 
person Is In the posI tion described, he displaces the most 
water possible wIthout being fnlly submerged, as only a 

slight portion of hI. face Is out of water. 2. It Is sup· 
posed to be due to unconscious n erve action, which ap
pears t o  Increase in animals with the decrease o f  intel
ligence. 

J. H. W. asks : What is the alcoholic 
strength of 4th proof brandy, and what Is tbe origin of 
that term ? Ans wer : The term I I  proof spirit," used to 
dellote the amount of alcohol In liquors, Is of English 
origi n .  Pro of spirit contains about 50 per cent of pure 
alcohol, and any mixtUre above or under thIs amount is 
said to be over proof o r  u ndcr proof. Formerly spirit 
was Bald to be 1 to 3, 1 to 4, etc . ,  over proof, by whIch It 
was meant that 1 gallon of water added to 8 or 4 gallons 
o f  such spIrit would reduce It to " proof . "  This I s  as 
near a s  we can come to the elucidation of your question , 
the expressions In which may have been due to s ome 
local p ecuUarJt1es of speech.  

C. E. C. asks : What is French polish com
pORed of, and how Is It applied to furniture and to 
turned work ? Answer : Several varnishes are used 
under the name of French polish. One Is pale shellac 
5X ozs., llnest wood naphtha, l pint ; dissolve. The , ar· 
nlsh may be colored to modify the character of th e  
wood.  A reddish tinge Is given with dragon's blood, 
alkanet ro ot , or red sanders wood ; yellow, by turmeric 
root or gamboge . The process of French p olishing Is 
as follows : The surface of the wood Is made as smo oth 
as possihle with glass paper a" d p laced opposite the light. 
A rubber Is made by rolling up a strip of thick woolen 
cleth (list) which hasheen torn off, sO as to form a soft 
elastic edge. This should form a coil trom 1 to 3 Inches 
In diameter. The workman moistens the mI ddle of the 
fiat face of the rubber with the polleh by laying the rub· 
ber on the mouth of the n arrow necked b o ttle contain· 
Ing th e varnish and shaking up the varni sh against it 
once. Therubber is next enclo s e d  In a soft linen cloth 
doubled,  the rest of the cloth being ga,hered np at the 
back of the rubber to form a handle . The face of the 
linen Is n o w  mois tened with a little raw linseed 011 ap· 
plied with the finger to the middle of It. and the opera· 
tlon of polishing commenced. For this purpos e  the 
workman passes hIs rubber quickly and lightly over the 
surface nnlformly In one dire ction, until the varnish 
becomes dry, or nearly s o ,  when he again charges his 
rnbber as before , omitting the oil, and repeats the rub· 
bing untn three iwats are laid o n .  He now appUes a 
little 011 to the rubber and two coats more are common· 
Iy given . As soon as the coating of varnish has acquired 
some thickness, h e  wets the Inside of the linen cloth , 
before applying tbe varnish, with alcohol or wood naph· 

tha and gives a qUick, light and uni form touch over the 
wholp. surfa ce. The work Is la.stly carefully gone over 
with the linen cloth, moistened with a little oll  and rec· 
tlfled spirit or naphtha without varnish, and rubbed as 
before until dry. 

J. C. P. asks : In your article on page 133 of 
your current volume , you speak of the albumen of eggs 
Il elng converted Into fibrin. Do you mean the yolk as 
well as  the white ? Will any vegetable albumen answcr ? 

Is the quantity Increased in weight or bulk, as in the 
Creole plan of converting milk Into butter by addition 
of a little butter to begin ? (I have seen two pounds of 
butte' made from a quart of milk by this process , )  Does 
It all become fibrin, eggs, water and all ? If s O , 1 t  would 
give us cheap living. Answer : The article referred to 
seems to ha.ve gi\"'en rise to s ome misapprehen s i o n s ,  
which I t s  statements do n o t  B e e m  to justify. It Is n o t  
claImed t h a t  t h e  albumen of t h e  e g g  Is con verted Into 
fibrin , a s  tbis Is not Ihe cas e .  Albumen and fibrin are 
chemically different,  though botll cont"in many of the 
same constituents ,  and are probably mutually convertl· 
ble by the organic forces I n  tbe animal body. The whlte 
of the egg Is pure albumen (dissolved In certain quan. 
tlty of water) while the yolk Is not, hut still may be used 
In the preparation of the artificial fibrin. The eggs 
probably Increase both In weight and bul1!: by the long 
dlgestloR In cold water, by absorbing a certain quantity; 
hut n o  cbemlcal change takes place In the egg material, 
but only a molecular one, shown by the snowy whiteness 
of the al buminous parts. Vegetable and 8nlmal albu· 

men are identical In composition ,  and our correspond
ent can try t ile process with the vegetable substan ce. 

W. H. J. asks :  What is the proper diame
ter and length of bearing of the crank pin of a steam 
englne , ln propoTtion to the diameter ot the cylinder ? 
Answer . Let D =diameter of cylinder in inches. d= dlam
eter of crank pin in inches. l=length of crank pin in inch
es. P=maximum steam pressure in cylinder, in pounds 
per square inch. n = number of revolutions of engine shaft 
per minute. Then, according to Mr. Van Buren's formu
l�s : I = (P X D2 X 0'7854) + 850,000, or the least allowa
ble length of the crank pin In Inches Is equal to the 
total steam pressure divided by 850,000. Having settled 
upon the lengtb of the pin, the diameter may be found 

by the following rule : D= �(D' X P X I)+1690, or the di
ameter of the crank pin Is found by multiplying the 
square of the diameter of the cylinder by the maximum 
steam pressure per square Inch and by the length of the 
pin, dividing the pro duct by 1690, and taking the cube 
root of the quotient. 

E. W. asks : What makes water and some 
otber llqulds run crooked and others straight ? Answer : 
All liquids descend a slop e by the force of gravity ; and 

any divergence fr('m 8 straight line Is caused by the 

configuration of the surface. 
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site direction ? If s o ,  how much ? Answe r :  The plan 
Is practicable . You will find mnch valuable Informa
tion on jet propulsion In standard .works on the steam 
engine and stcam navigation . 

J. L. C. asks : What ad vantage is an air 
pump to an engine, or rather what increase of power 
does It give to the enl<lne In pro ",ortlon t o  the power It 
takes '0 drive It ? Answe r :  We will  give you an ex
ample of an actual cas e .  A pair of high pressure en. 
gines,  of 200 horse power,  were fitted with a condenser 
If,nd alr pump . The mean prcEsure- per equare tnch was 
81 pounds, or 31+200=0'0155 pounds per square Inch of 
pressure on the pist OllS for one horse power.  The air 
pump had to do the work required to 11ft 2792'19 po unds 
of water 14 fect high per minute= 2j92'19X14-+-33,OOO =1'18 
horse power, and In doing this,  exerted an elllciency of 
44 qB per cent, so that the actual power require d for the 
air pump was 1 ' 1 8 X100->-44'38=2'68 horse power. equiva
lent to a pressure of 2'68 X O'0155 = '042 pounds per square 
inch. Before the condenser was attached, there was a 
back pressure of 2'29 pound, per _quare In'ih ; and with 
the condenser, the mean pressure due to a vacuum was 
5 · 14 pounds pcr .quare Inch : so that the gain from the 
usc of the condenser and air pump was 5'14 +2'29 - '042= 
7'888 pounds per square inch, or 7'387X100+31 = 23'83 per 
cent. 

J. T. S. asks : If I sell a horse for $40 and 
gain thereby as much per cent as the horse cost In dol· 
lars, what would be the price of the horse ? Answer : 

x' 
Let x = the cost. Then x + x  per cent ot x=40. x +100 == 
40. 100 x + x2 = 4000. 100 x + x' + 2500= 6500. x + 50 =  
+,61;00 = 80'65 -50= $30'65, nearly. 

G. W. S. says : D. should make his lemon 
.Irup as follow. : Take pulverized citric acid 2» d rams 
011 of lemon , 5 drops ; simple siru p 1 quart . Cut the oil 
with a Il Ltie alcohol, then stir the whole together ; and 
after heating, strain through musli n .  

J. L. says, in answer to the queries of R. C. G. 
and C. F .  C.  rel'"ardlng steam y achts : R .  C.  G .  's engine 
is  far too large for his boat, and moreover con densing 
engines are not adapted for use In small scre w steamers. 
If b e  will put his 20 square feet of heating surface Into 
a vertical tubular boiler 3).,; feet high and 20 Inches In 
dIameter, capable of withstanding safely a pressure of 
80 or 100 Ibs. to the I nch, and use a direct acting engine 
3 x 6 Inches ,  running at 300 revolutions per minu t e ,  with 
a suitable screw, his boat , lf Of moderately go od shape ,  
will probably make about 7 miles P Q r  hour . C .  F .  C.'s 
engine Is also larger than Is necessary . A cylinder 4 x 6 
Inches would be large enough ; for whiCh he wtll need a 
boiler about 4 feet high and 22 tnches In dlanieter, with 
35 square feet of he ating surfac e .  With Ihis he may ob· 
tain a speed of 8 miles an honr, more or less,  according 
to the shape of his boat. It will ro ost likely be dllllcult 
to get a much greater speed in eitber of the�e cas e s .  " I  
think your allowance of 18 to 2 0  s quare f e e t  heating sur 
face per horse power Is unnecessarily large, and would 
be Inconvenient for this purpose.  For successful steam 
yachting Is required a well proportioned boat, small 
s trong boiler with large fire box and many tubes, by 
wblch rapid combustion and a high degree of .heat are 
maintained ; a well constructed engine with .small cyl· 
Inder and very large steam passages, working s omewhat 
expansively at a high rate of speed with considerable 
steam pressure ; engine and boiler protected from radl. 
ation . "  

MINERALS, ETC.-Specimens have been re
ceived from the following correspondents, and 
examined with the results stated : 

R. R. N.-Thls material Is a s i licate of alumina. con· 
talnlng Silica, alumina ,  traces of oxide of Iron , and fossil 
leaves. It Is a blue clay, not tb e kind u&Ually employed 
for fire brick. 

A .  D.-Your trlpool i seems to be of good quality, but 
the best plan Is for yon to .�nd large samples to dllfer. 
ent dealers and have It well tested. 

Y .  M .  S . -'Th-Is Is lignite or brown coal . It might 
prove serviceabl e  as a fuel If fonnd In sulllclent quan
tities,  and If coal be expensive . Its presence Is no cer· 
toin indication of the presence o f  true coal, as lignite 
belongs to the recent formations of sedimentary rocks, 
while coal occurs In the older formations. 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN 

a.cknowledges, with much pleasure, the re
ceipt of original papers and cantril 'ltions 
Ilpon the following subj ects : 

On a Lightning Freak. By L. G. F. 
On Decimal Weights and Measures. By 

C. A. G. 
On Transmission of Power by Belts. By 

W. A. 
On the Bisulphide Eng�ne. By J. T. H. 
On the Variable Star Algol. By J. M. B. 
On Crude Oil for Fuel . By A. L. S. 
On Water Pipes. By M. S. 
On Gold Pens. By W. V. R. 
On the Divisibility of M atter. By W. S. 
On the Devil Fish. By T. L. P. 
On the Hair Worm. By J. S. 

On Crude Petroleum as Fuel. 
On Paper Making Statistics. 
On vVater Coolers and Filters , 

By H. L. A, 
By A. S. G. 

By S. E. G. 
Also enquiries from the following : 

W. E . W . -J . · C . E.-A. G. G . -A. Y. H.-W. R . -P. W .  
-E . F .  L . -B .  C .  E .  C .-A . B .  C .  

Correspondent. I n  dllferent parts o f  the country ask 
Where can I obtain machin ery for spinning cotton, 
adapted for sm.ll powers ?  Who makes brick machines? 
Who makes wool carding machines ? Who sells rice 
mills ,  to work by hand ? Where can the oak·feedlng 
and ailanthus-feeding silkworms b e  obtalne <l ? Where 
can I obtain a folding clothes rack, to f"sten &galnst the 
wall ? Who makes peat,cGmpresslng machinery ? Ma. 

kers of the above articles wl\l probably promote their 
Interests by advertISing, In reply, In the AOIENTJ:FIC 
AMERIOAN. 

R. M. P. asks : Can a small skiff be pro
pelled by a cyllnder, 18 1nchea long 8 Inches In diameter, 
attached to the stern of the boat beneath the water, and 
having this cylinder arranged so you can pack It full of 
water and, with a force pump , put on a pressure of 2CO 
Ibs . to the sq uare Inch ? " I  propose to have a valve In 
the end of cylinder half as large 8S the cylinder Itself ; 
and when the pressure Is a� Its hight , to let go tbe 
valve. Would the amount of pressure escaping In stanta
neously exert any power to move. the boat In the oppo 

Correspondents whe w�lte to ask tbe address of certain 
manufacturers, or where speclJled artlcles are to be had, 
also those having goods for sale. or who want to find 
oartners, should send with their communications an 

amountsulllclent to cover the cost of publication under 
the head of " Bust ness and Personal." which Is speelall y 
devoted to snch enquiries. 
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Index of Inventions 
FOR WHICH 

tetter. Patent of the United States 

WERE GRANTED FOR THE WEEK ENDING 

September 23 , 1873, 
AND EACH BEARING THAT DATE. 

[Those marked (r) are rels.ned patents.] 

Acid. sulphuric. Thom.on etal. . . . . . . . . . . . . . . . . . . . . .  143.202 

Adding machine. S. Pool. . . . . . . . . . . . . . . . . . . . . . • . . . • .  143.184 
Atomizer or vaporizer, J. N. Gerard . . . . . . . . . . . . . .  143,070 
Auger. hollow. Fawcett. Sliver. & Deming . . . . . . . .  143,132 
Auger. well. W. L. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,181 
Bag holder. G. W. Stricker . . . . . . . . . . . . . . . . . . . . . . . . .  143.194 
Ball ear. metallic. T. Evans (r) . . . . . . . . . . . . . .  . . . . . .  5,578 
Bale tIe, cotton, T. Cromer . . . . . . . . . . . . . . . . . . . . . . . .  143,121 
Battery. galvanic. T. A. Edison . . . . . . . . . . . . . . . . . . . . 142.999 
Bed bottom, W. H. Sears . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.190 

Bed bottom. W. W. Skaats . . . . . . . . . . . . . . . . . . . . . . . . . .  143.035 
Beer cooler tap holder. J. H. Fisher . . . . .  , . . . . . . . .  143,068 
Blind stoP. J. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.207 
Boats, disengaging, Wygant et a l  . . . . . . . . . . . . . . . . . . .  143,050 
Boats, attachment for, J. R. Adams . . . . . . . . . . . . . .  143,05�2 

Boller. sectional steam. J. K. Abbott . . . . . . . . . . . .  142.976 
Boller feed and blow off. Garsed & Bnck . . . . . . . .  143.006 
Bolt threading machine. M. Hlne . . . .  . . . . . . . . . . . . .  143.154 
Book. Indexing. J. S. Hicks . . . . . . . . . . . . . . . . . . . . . . . . 143,075 
Boot. L. H. Farnsworth . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,001 
Boot shanks. bmnlshlng. A. C. Carey . . . . . . . . . . . .  142.990 

Boot soling spool. L. Goddn . . . . . . . . . . . . . . . . . . . . . . .  143.137 
Box former. G. W. Swan . . . . . . . . . . . . . . . . . . . . . . . . .. . 143,103 

Bracelet. H. A. Willlams . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,109 
Brloks. molding and preSSing, E.  Rogers . . . . . . . . .  143.188 
Bridge. B. F. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.125 
Broom hanger. M. A. Clifford . . . . . . . . . . . . . . . . . . . . . .  149.063 

Buckle . harness. O. B. North . . . . . . . . . . . . . . . . . . . . . .  143.180 

Buckle. suspender. S. Hamm . . . . . . . . . . . . . . . . . . . . . . .  143.144 
Bnildlng articlf s. J. Rust . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,096 
Bnildlng. fireproof. L. A. Tartl�re . . . . . . . . . . . . . . . . . 143.196 
Building. fireproof. L. A. Tartlere . . . . . . . . . . . . . . . . .  143.197 
Button molds. making. J. T. Hawkins . . . . . . . . . . .  143.073 

Can. 011. O. H. "" arren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143.107 
Canal boats. propelling. O. C. Smith . . . . . . . . . . . . .  14�,O'J8 
Cane j uice. extracting. D. Moffat . . . . . . . . . . . . . . . . . . 143 ,039 
Car brake. A. Langelller . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.083 

Car brake. E. O. Richard . . . . . . . . . . . . . . . . . . . . ... . . . . .  143,187 
Car coupling. W. A. Boyden . . . . . . . . . . . . . . . . . . . . . . . 143.055 
Car coupling, T. H. Cross . . . . . . . . . . . . . . . . . . . . . . . . . .  142,993 
Car conpling, J. L. Duncan . . . . . . . . . . . . . . . . . . . . . . . . 142,S98 
Car conpling. J . F. L. Holman . . . . . . . . . . . . . . . . . . . . .  143,011 

Car coupling. G. E. Knox . . . . . . . . . . . . . . . . . . . . . . . . . .  143.165 
Car coupllng. Schorg & Van Valkenburg . . . . . . . . .  143.099 

Car conpllng, A. Zeigler . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,215 
Car spring. A. W. Moses . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.1'75 
Cars. bending truck sides for. J. H. Helm . . . . . . .  143,010 

Carl!ing machln\"�s, condenser for, N. Lucas . . . . . . .  143,020 

Carpet beater. J. Hothersall . . . . . . . . . . . . . . . . . . . . . . . .  143.155 
Calpet lining. E .  H. Bailey . . . . . . . . . . . ... . . . . . . . . . . . . .  140,053 

Carpet stretcher. H. Powelson . . . . . .  , . . . . . . . . . . . . . . .  143.CJ2 
Carriage foot rail. T. W. & H.K. Porter . . . . . . . . . . . .  143,031 
Carriage holdback. D. Terry . . . . . . . . . . . . . . . . . . . . . . . .  143.199 
Carriage top setter. J. Poffenbarger . . . . . . . . . . . . . . . .  148.18 
Cartridge. patched. W. H. Elllot (r) . . . . . . . . . . . . . . . .  5.577 
Casting. core bar for. D. Gallagher . . . . . . . . . . . . . . . . .  143.005 
Clamp. book and paper. J. P. McLean . . . . . . .. . . . . . .  14S,088 
Clothes pin. H. Mellish . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 148,024 
Coal scuttle. J. J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  148.208 

Cock. stoP . C. W. Lanrie . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.167 
Coffin. F. Tighe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,204 
Cooking apparatus, .team. J.  Lnngren . . . . . . . . . . . . .  143.171 
Cotton gin. B. Hempstead . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,074 

Croze and howel, coopers', W. R. Davis . . . . . . . . . . . .  142,995 
Cultivator. W. Lewls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.019 

Cnltlvator. E. P. Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.172 
Cnrtain fixture. C. Eaton (r) . . . . . . . . . . . . . . . . . . . . . . . .  5,576 
Diamond pOints • •  ettlng. W. McKenna . . . . . . . . . . . . .  143,OJl 

Donble tree. W. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  141.173 

Dredging scraper. D. Brobston . . . . . . . . . . . . . . . . • . . . . .  142,988 
Dr1ll for boring artesian wells. C. G. Cross . . . . . . . . 142,992 
Egg carrier, O .  T. Bedell (r) . . . . . . . . . . . . . . . . . . . . . . . . .  5.575 

Elevator, G. W. Hubbard . . . . . . . . . . . . . . . . . . . . ... . . . . . .  143.013 
Engine balance slide val"e. steam. J. F. Wallace . 143.043 

Engine cylinder. steam . H. Gerner . . . . . . . . . . . . . . . . .  143,008 
Engine .  rotary steam. J. V. Beekman . . . . . . . . . . . . . .  142,982 
Engine. traction. L. Perkins . . . . . . . . . . . . . . . . . . . . . . . .  143.028 
Envelope. L. Giebrlch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.136 
FabriCS, fnr coated. H. Kellogg . . . . . . . . . . . . . . . . . . . . . 143.163 
Fan, automatiC, O .  Vanorman . .  ' . . . . . . . .. . . . . . . . . . . • •  143,206 

Fancet attachment. J. Chnrch . . . . . . . . . . . . . . . . . . . . . .  143.062 
Faucet. self·closlng. J. W. Trafton . . . . . . . . . . . . . . . . .  143.142 
Feather renovator, L. S. Enos . . . . . . . . . . . • . . . . • . . . . .  143,130 

Fence .W. F.King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.161 

Fertlllzing .olls, J. B . Wilson . . . . . . . . . . . . . . . . . . . . . . .  143,213 
Filter. C. Anderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,113 
Fire arm. breech loading, H. H. Hopkins . . . . . . . . . . . 143,01� 
Fire escape. L. E .Alnsworth . . . . . . . . . . . . . . . . . . . . . . . .  143,112 
Fire extinguisher, J. S. Tibbets . . . . . . . . . . . . . . . . . . . . .  143,263 
}'ire klndler. J. C. Crompton . . . . . . . . . . . . . . . . . . . . . . . .  143.066 
Flre klndler. E. P. Wheeler . . . . . . . . . . . . . . . . . . . . . .. . . .  143.048 

Fork, horse hay, J .  W. Lowe . . . . . . . . . . . . . . . . . . .. . . . .  143,170 

Fork. horse hay. !. E. Snyder . . . . . . . . . . . . . . . . . . . . . .  143.192 
Fruit basket. J. K. Parke . . . . . . . . . . . . . . . . . . . . . . . . . . .  5 .579 
Fnrnace. lron and steel. G. E. Harding . . . . . . . . . . . .  143,145 
Furnace, smoke burning, S. A. Ford . . . . . . . . . . . . . . . 143,004 
Furnace, soldering. J. Day . . . . . . . . . . . . . . . . . .  , . . . . . .  143,12€ 
Gaiter. W. E. Putnam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.186 
Game. West & Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143,047 
Gas bracket. J. F. Goldthwait . . . . . . . . . . . . . . . . . . . . .  143.138 
Gas fittings. etc . •  tapping,A. D. Laws . . . . . . . . . . . . .  143,168 
Gas retorts, charging, SomervIlle & Robinson . . .. 143,039 
Generator, steam, R. Gerner . . . . . . . . . . . . . . . . . . . . . . . .  148,007 
Glmlethandle. C. L. Griswold . . . . . . . . . . . . . . . . . . . . .  148.142 
Grate bar, H .  E. Kerstlne . . . . . . . . . . . . . . . . . . . . . . . . . .  143,079 
Grate, rocking. J.  Seddon . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,034 
Gnn cleaner. C. G. Gould . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.139 
Harvester, T. yates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,110 
Heater. feed water. J. V. Beekman . . . . . . . . . . . . . . . .  142.983 
Heel trimming machine. C. C. Bailon . . . . . . . . . . . . . 142,980 
Hemp machine. J. E. Neill . . . . . . . . . . . . . . . . . . . . . . . . . .  143,179 
Hoisting machine. J. M. Yate . ... . . . . . . . . . . . . . . . . . . .  143,214 
Hook. bench . D . Boyce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,054 
Hydrocarbon, etc., burning, C. Carpenter, Jr . . . . .  143,061 
Ice breaker and fender. F. Ford . . . . . . . . . . . . . . . . . . .  143,003 
Insect destro ying componnd. W. C. Bibb . . . . . . . . .  142,985 
Iron and steel, annealmg, etc . ,  A. F. Andrews . . .  142,97� 
Jeweler's drming device. J. K. Laudermllcll . . . . .  143,084 
Jeweler's hand press. J. McWllllems . . . . . . . . . . . . . .  143,O�3 
Knlttlngmachlne. C. H. young . . . . . . . . . . . . . . . . . . . . 143,051 
Knobs to latches. attaching. L. Michaels . . . . • . . . . .  143.174 
Ladder. fire escape. J. S. Pierson . . . . . . . . . . . . . . . . . . .  143,182 
Lamp. street. J .  H. Eyrse . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,000 
Lantern. W. J. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14�,984 
I.eather. imltating. H. A. Clark . . . . . . . . . . . . . . . . . . . .  143.122 
Lock. seal, J.  E. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . .  143.201 
M�ngle. R. A. Dunc.n . . . · . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,997 

Meat mangle, S.  D. Ingham . . . • . . • . . • • • . . . . • . . . . . . .. .  143,158 
Medical compound,J .  Fehr . . . . . . . . . . • . . . . • . . . . . . . . .  143,133 
Medical compound, U. H. Kellogg . . . . . . . . . • . . . . . . . .  143,164 
Mm, fanning, L. D. Decker . . . . . . . . . . . . . . . . . . . . . . . . .  143,127 
Mosquito canopy, W. Bourgnlgnon . . . . . . . . . . . . . . . .  143,119 
Mowlngmachlne , H. Michaux . . . . . . . . . . . . • . . . . . . . . .  143,024 
Musical wind Instrument, I. FI.ke . . . . . . . . . . . . . . • .  143.143 
Nail plate feeder, J. McNeely . . . . . . . . . . . . . . • . . . . . . .  143,022 
Nut lock, D. Sawyer . . . . . . . . • . • . . . . . . . . . . . . . . . . . • • . .  143,097 
Organ reeds, tongue for, M. Procope . . . • . . . . . . . . . .  143,093 
Packing, piston, J. E. Budd . . . . . . . . . . . . . . . . . . . . . . • . 143,057 
Picture frames ,  hanging. 1:. C. Barnard . . . . . . . . . . . .  142,981 

Plane , bench. C. H. Hardy . . . . . . . . . . . . . . . . . . . . . . . . . .  143,072 
Plane, rabbet. F. Smith .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,101 
PlaHlng machine, metal, Klchner & Odenatt . . . . . .  143.080 
Planter, corn, A. N. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . 144,036 

Planter, cotton seed and guano ,  C. G. Wilson . . . . .  143.211 
Plow, snow, W. J. Robert . . . . . . . . . . . . . . . . . . . . . . . . . . 143,0£5 

Plow, wheel. J. D. a.rrlson . . . . . . . . . .  , . . • . . . . . . . . .  143,147 
Pot, coffee, M. J. Stubblngs . . . . . . . . . . . . . . . . . . . . . . . .  143,102 
Pota to bug destroyer, W. H. Myers . . . . . . . . . . . . . . . 143.178 
Pruning Instrnment. W. H. Collings . . . . . . . . . . . . . . .  143,064 
Pruning shears. W. E. Ball . . . . . . . . . . . . . . . . . . . . . . . . .  143.114 
Pnlp. pigments, etc., P. C. Tiemann . . . . . . . . . . . . . . . 143.106 
Pump. barge, C. P. Gaver . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.06£ 
Purifier, mlddllngs, F. B1eckman . . . . . . . . . . . . • . . . . .  143,118 
Purifiers. screen for mlddllngs . W. W. Huntley . .  143,014 
Railroad rail j oint ,H. Decker . . . . . . . . . . . . . . . . . . . . . . 142,996 
Railroad time signal, H. H. Ford . . . . . . . . . . . . . . . . . . .  143,134 
Rake and tedder. combined. C. La Dow . . . . . . . . . . .  143,1€6 
Reapers, etc . •  cOHpling j oint for, G. W. Sylvester 143.195 
Refrigerator, C. Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  143,859 
Rein holder. Grannis & Fitch . . . . . . . . . . . . . . . . • . . . . . .  143,140 
Sash fastener. O. W. Noble . . . . . . . . . . . . . . . . . . . . . . . . .  143.026 
Sash holder.F .  M. Davls . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142,994 
Saw, hand. T. S. Disston . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,118 
Saw sharpening device. J. B. Drake . . . . . . . . . . . . . . .  143,067 
Sawing machine. G . .  T. Riddle . . . . . . . . . . . . . . . . . . . . .  143,Ollll 
Scales , weighing, W. Z. Conner . . . . . • . . • . . . . . . . . . . .  142,991 
Scraper. W. E. & F. A. Jacobs . . . . . . . . . . . . . . . . .  : . . . .  148.016 
Separator, grain, J. Koons . . . . . . . . . . . . . . . . . . . . . . . . .  143,08 1 
Sewing machine. J. P. Noyes . . . . . . . . . . . . . . . . . . . . . . . 143,027 

Sewing machine fan . R. Jackson . . . . . . . . . . . . . . . . . .  143.015 

Sewing machine hemmer. J. F. Johnson . .  . . . . . . . .  143.160 
Sewing machine qnilter. W. H. Null . . . . . . . . . . . . . ... 143.092 
Sewing machine threader. T. Schofield . . . . . . . . . . .  143.098 

Sewing machine shuttle. W. H. Thayer . . . . . . . . . . . 143.104 

Sewing machine thread cutter. A. Webber . . . . . . . . 143,046 
Sewing m.chine gatherer, J. Wise . . . . . . . . . . . . . . . . .  143.049 

Shaft. tumbling. D. Snell . . . . . . . . . . . . . . . . . . . . . . . . . . . 143.191 

Sheet metal. riveting j oints of. P. Ball . . . . . . . . . . . .  142.979 
Shirt. W. B. Watson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 13,108 
Shirt bosom anotlung protector. W. R. Trask . . . . .  143,21)'; 

Shoe fastening. G. B. Hart . . . . . . . . . . . . . . . . . . . . . . . . . 143,148 
Shovel. fire , F. M. Ketcham . . . . . . . . . . . . . . . . . . . . . . . . 143,018 

Shutter fastener and bower, R. Ruhlman . . . . . . . . . 143,189 
Shutter. fireproof. T .  H} att . . .. . . . . . . . . . . . . . . . . . . . . .  143.156 
Shutter, fireproof, T. Hyatt . . . . . . . . . . . . . . . . . . . . . . . . .  143,157 
Shntter worker. J. W. Jedkins . . . . . . . . . . . . . . . . . . . . .  143,159 
Sifter. sand. D. Brobston . . . . . . . ... . . . . . . . . . . . . . . . . . . .  142.987 
Skirt. W. S. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,198 
Skylight. G. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.149 
Skylight. G. Hayes .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,150 
Skylight. G. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,251 
Skylight cover. G. Hayes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.152 
Skylight turret and conservatory. G. Hayes . . . . . . .  143,153 
Sled, boy' •• S. D. Mott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.\190 

Spear. caSing. V. Gretter . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.141 
Spoon. troll!ng. Harper & Smith . . . . . . . . ... . . . . . . . . . .  143,146 
Steering apparatus. H. Keen . . . . . . . . . . . . . . . . . . . . . . . .  143.017 
Steeriu� apparat.us, W. E. Thomas . . . . . . . . . . . . . . . . .  143,200 
Stove pipe connection. G. F. Brlnkerhofi· . . . . . . . . . .  143.120 
Strainer, cream, R. W. Barnard . . . . . . . . . . . . . . . . • . . . .  143,115 
Streets of snow, clearing, W. E. Musgrove . . . . . . . .  143,176 
Stump extractor, W. Duffner . . . . . . . . . .. . . . . . . . . . . . . . .  143,129 
Sword blades. roll!ng. J. C. Richardson . . . . . . . . . . . .  143,094 
Table , ironing, Grosh & Foreman . . • . . . . . . • . . , . . . . .  143,071 

Table. work. J. P. Wilson . . . . . . . . . . . . . . . . . . .. . . . . . . . .  143.212 
Tanning compound. W. Thilmany . . . . . . . . . . . . . . . . . .  143.105 

Tent. J. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.037 
Thill coupllng, H. B. Kinney . . . . . . . . . . . . . . . . . . . . . . . .  143,162 
Trap , animal, D. A. Leach . . . . .  , . . . . . . . . . . . . . . . . . . . . .  143,169 
Toy dancer. automatic. H. L. Brower . . . . . . . . . . . . . .  143.121 
Toy dancer. antomatic. W. A. P. La Grove .. . . . . . .  143,082 
Toy whistle. J. Waters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143,044 
Tyre heater. R. F. Thompson . . . . . . . . . . . . . . . . .  " . .. . . . .  143,041 
Umbrella ribs. affixing bits to. A. Wilson . . . . . . . . . .  143.210 
Valve. balanced. J. H. Stombs . . . . . . . . .. . . . . . . . . . . . .  143.193 
Valve, governor, H. B. Weaver • . . . . . . . . . . . . . . . . . . . .  143,045 

Vehicle spring. G. W. Lewis . . . . . . . . . . . . . . . . . . . . . . . . .  143,035 
Vehicle wheel. R. R. Jone . . . . . . . . . . . . . . . . .. . . . . . . . . .  143.077 
Vehicle wheel. R. R. Jones . . . . . . . . . . . . . . . . . .. . . . . . . . .  143,D'08 
Vehicle wheel, T .. W. Porter . . . . . . . . . . . . . . . . . . . . . . . .  143,029 
Vessel, covered, W. Bates . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  143,116 
Ve.sels. raising snnken. L. W. Briggs . . . . . . . . . . . . . .  143,056 
Vessels. propelling. L. Murdock . . . . . . . . . . . . . . . . . . . .  143.091 
Ve.t. lady·s under. O. P. Flynt . ,  . . . . . . . . . . . . . . . . . . . .  143.002 
Violin. J. Belknap . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.117 
Wagon, T. W. Porter . . . . . . . . . . • . • • . • . . . . . . . . • .  , . . . . . .  143,030 
Wagon. F. Post . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.185 
Wagon bodr. B. Bnrr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  142.989 
Wagon boxes to bolster. holding. H. L. Ander.on 142.978 
Wagon seat, M. Likes . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  143,086 
Washing machine. A. M. Campbell . . . . . . . . . . . . . . . . .  143,060 
Washing machine. Colvin & Patchen . . . . . . . . . . . . . .  143.123 
WlIshing machlne. D. B. Myers . . . . . . . . . . . . . . . . . . . . .  143.177 
Wa.hing machine. F. M. Widerman . . . . . . . . . . . . . . . .  143.209 
Watchmaker's chain clamp. C. E. Evard . . . . . . . . . . .  143,131 
Water cooler, I. BraCh . . , . . . . . . . . . . . . . . . . . . . • . . . • . . . . .  142,936 
Water cooler. J. E. Cammeyer . . . . . . . . . . . . . . . . . . . . . .  143,058 
Water wheel. J. Taney . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  143.040 
Wheel. fiy. H, Gerner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  143.009 
WhiP. E . P. C�se . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.065 
Wick raiser. Hallas & Weeden . . . . . . . . . . . . . . . . . . . . . .  143.143 
Windmill. J. Q. & H. R. Allams . . . . . . . . . . . . . . . . . . . . .  143.111 
Windmill. J. Hoag . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 143,076 
Wind wheel. N. & D. Sheplar . . . . . . . . . . . . . . . . . . . . . . 143.100 
Wire ways. saddle for, T. M. Martin . . . . . . . . . . . . . . . .  143,087 

APPLICATIONS FOR EXTENSIONS. 
ApplJcations have been dnly filed. and are now pendlng 

for the extension of the following Letters Patent. Hear. 
(ngs upon the respective applications are appOinted for 
the days hereinafter mentioned: 
�2.590.-CLARIFYING CANE JUIOE.-R.A.Stewart. Dec.l0. 
26,584.-PLANING CURVES.-J. P. Grosvenor. Dec. 10. 
26.614.-POROUS W ARE .-B . S. Pierce et al. Dec . 10. 
26.627.-CUTTING VENEERS.-B. F. Sturtevant . Dec. 10. 
26.679.-SEAMING MACHINE.-L. T. Hulbert. Dec. 17. 
26,822.-CUTTING ROUND TENONS.-L. A. Dole . Dec. 24. 

EXTENSION S GRANTED. 
25.565.-RoLLING MILL.-J. & G. Fritz. 
25,569.-BEDSTEAD SLAT.-T . Howe. 
25,570.-CAR COUCE[.-E . C.  Knight . 
25,572.-MoLDING WATER TRAPs.-J. A. Lowe. 
25.586.- BURGLAR ALARM.-A. Q. Ro.s. 

DESIGNS PATENTED. 
6.890.-TYPE.-E. C. Rnthven, Philadelphia, Pa. 
6,891.-FuRNITURE.-D. Shales I!t a l  . •  Boston, Mass. 

6,892 & 6,893.-TypE.-R. Smith, Philadelphia, Pa . 
6,894.-CHAIRS.-J. M. Waters, Cincinnati, O. 

TRADE MARKS REGISTERED. 
1,461.-SILK FABRICS, ETc.-Bernstein et at., N. Y. c�ty. 
1.462.-HARD SOAP.-O.Cutts & Co . •  PortAn Prince.Haytl. 
1.463.-JOURNAL PACKING.-P. S. Devlan. N. Y. city. 
1.464.-SA ws. ETC.-H .Disston & Sons. Philadelphia. Pa. 
1.465.-SHIRTs.-Flnlay et al. New York city. 
1 .466 & 1.467.-BoOT PEGs.-Kearsarge Peg Co . •  Andover. 

N. H. 
1.468.-LIQUORS.-G. W. Kidd & Co . •  New York city. 
1.469.-CLOTHING.-M. Newman et al. New York city. 
1.470.-TlilAs.-Newton & Co . •  San Francisco. Cal . 
1 .471 & 1.472.-LEAF TOBAcco.-Wels. et al . •  N. Y. city. 

SCHEDULE OF PA.TENT FEES . 

On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 0 
On each Trade-Mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $21) 
On fillng each appl1catlon fora Patent (17 years) . . .  $ll) 
On Issuing each original Patent . . . . . . . . . . . . . . . . . . . . . . . .  $20 
On appeal to Examiners·ln·Chlef . . . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to Commissioner of Patents . . . . . . . . . . . . . .  $20 
On application for Relssne . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On appl1catlon for Extension of Patent . . . . . . . . . . . . . . .  $1)0 
On granting the Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1)0 
On filing a Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
on an application for Design ( 8 �  years) . . . . . . . . . . . . . .  $10 
In an application for Design (7  years) . . . . . . . . . . . . . . . $ll) 

On an annJlcat.lon for DeSign (14 years) . . . . . . . . . . . . . .  $30 

VALUE OF PATENTS . - ' 

A.nd How to Obtain Them. 

P r a c tic a l  H in t s  t o  Inv en t o r s. 

"rROBABL y no investment of a small sum 
• of money brlllgs a greater retnrn than the 

expense incurred in obtaining a patent even 
� when the tllvention Is but a small one. Large 
'?I Inventions are found to pay correspondingly 
� well. The name. of Blanchard. Morse. Blge· � low, Colt, Erlcsson,Howe, MeCo-rmick, Hoe 

and others, who have amassed immense for
tunes from their inventions, are well known. 

� And there are thousands of others who have 
• [0 , eallzed large .nm. from their patents. 

More than FIFTY THOUSAND inventors have availed 
themselves of the services of MUNN & Co. dunng the 
TWENTY·SIX years they havo acted as .olicltors and 
Publishers of the SCIENTIFIC AMERICAN. They stand at 
the head in thl. class of business ; and their large corps 
)f asststaRts. mostly selected from the ranks of the 
t'aten,t Office : men capable of rendering the best service 
to the inventor, from the experience placlJJ.callyobtained 
while examiners In the Patent Office : enables MUN'N & 
Co. to do everything appertaining to patents BETTER 
and OHEAPEII than any other reliable agency. 

HOW TO JAr . This Is the 

OBTAIN 
rl. L:-:. _ J';- �I��I:: �: 

'U-W� nearly eve 
ry letter. describing some lllvention which comes to this 
office. A positive answer can only be had by presenting 
a complete applicatton for a patent to the Commls.loner 
of Patent • .  An appllcatlon consists of a Model. Draw· 
lngs. Petition. Oath. and full Specification. Various 
official rules and formalities must also be observed. The 
efforts of the Inventor to do all this business Mmself are 
generally wlthont .nccess. After great perplexity and 
delay. he Is usually glad to seek the aid of persons expe. 
rienced tn patent business, and have all the wOTk done 
over again. Th� best plan is to solicit proper advice at 
the beginning. If the parties .consnlted are honorable 
men, the inventor may safely confide his Ideas to them : 
they will advise whether the Improvement Is probably 
patentable. and wHl give him atl the directions needful 
to protect his rlgh ts. 
Ro_ Can I Rest Secure My Invention? 

This I. an Inquiry w.hleh one Inventor naturally a.ks 
another, who has had some experieneB in obtaini:ng pat· 
ents. His answer generally is as follows, and correct : 

Construct a neat model, not over a foot in any <limen. 
Idon-s'maller if possible-and Bend by express, prepaid, 
addressed to MUNN & Co . •  37 Park Row. togother with a 
des(}I'iptlon of Its operation and merits. On receipt 
thereot, they will examine the invention carefully, and 
advise you as to its patentability, free Qf charge. Or, if 
you have not time. or the means at hand, to construct a 
model. make as good a pen and Ink sketch of the 1m· 
provement as pos.lble and .end by mall. An answer as 
to the prospect of a .patent will be received. nsually. by 
return of mall. It Is sometimes best to have a search 
made at the Patent Office ; such a measure often saves 
the co.t of an application for a patent. 

Prellmlnarv Examination. 

In order to have such search, maKe out a written de
scription of the invention, in your own wordS, and a 
penCil. or pen and Ink. sketch. Send these, with the fee 
of · $5. by mall. addressed to MUNN & Co .• 37 Park Row. 
and in due time you will receive an acknowledgment 
thereof. followed by a written report In regard to the 
patentablllty of your Improvement. This .peclal search 
Is made with great care. among the mOdels and patents 
at WashIngton, to asc6litain whether the imp.rovement 
presented Is patentable. 
To Make an Application Cor a Patent. 

The applicant for a patent shonld furnish a model of 
his Invention if .usceptlble of one. although sometimes 
It may be dispensed with ; or. If the invention be a chern. 
ical production . he must furnish samples of the Ingredl. 
ents of which his composition consl.t.. These shonld 
be securely packed, the inventor's name marked on them, 
and sen t by express-; prepaid. Small models, from a dis 
tance, can otten be sent cheaper by mail. The safest 
way to remit money is by a draft ,  or postal order, on 
New York. payable to the order of MUNN & Co. Persons 
who live in remote parts of the country can usually pur
chase drafts from their merchants on their New York 
correspondents. 

Foreign Patents. 

The population of Great Britain Is 31.000,000; of France. 
87,000,000 ; Belgium, 5,000,000; Austria, 36,000,000 ; PrUSSia, 
' 40j900,OOO,and Russia, 70,000,000. Patents may be Becureu by 
American citizens In all of these countries. Now Is the 
time. when bn.lnes. i. dnll at home. to take advantage of 
these immense foreign fields. Mechanlcal lmprovements 
of all kinds are always in demand In Europe. Thene wlll 

never be a better time than the present to take patent 
abroad. We have reliable buslnes. connections with the 
prinCipal capitals of Europe. A large share of all the 
patents secnred In foreign conntrles by Americans are 
obtaln�d throngh our Agency. Addre.s MUNN & Co . •  37 
Park Row, New York. Circulars with full information 
on foreign patent •. furnished free. 

Rej ected Cases. 

Rejected cas.M. or defectIve papers. remodeled fo 
parties who have made applications for themselves. or 
through other agents. Terms moderate. Address MUNN 
& Co. , stating particulars. 

Reissues, 

A reissue Is granted to the original patentee. his heirs 
or the assignees of the entire interest, when, by reason 
of an Insufficient or defective speclficatlOn. the orlgina 
patent is Invalid. provided the error has arisen from in
advertence, accident, or mistake, without any fraudu
lent or deceptive intentIon. 

A patentee may, at his option, ha.ve in his rei ssue a 
separate patent for each dlstlnct part of the Invention 
comprehended In his original application by paying the 
requirea fee in each case, and complyIng with the other 
reqnlremerr\s of the law. as in original applicatloas. 
Address MUNN & Co . •  37 Park Row. New York. for full 
particnlars. 

C').aveats. 

Persons desiring to file a caveat can have the papers 
prepared In the .hortest time. by sending a .ketch and 
description of the invention. The Government fee fo 
a caveat Is $10. A pamphlet of advice regarding appllca
tions for patent s and cllveats is furnished gratis, on Spa 
pllcatlon by mall. Address. MUNN & Co . 37 Park Row 
New York 

Caaadian Patentl!l. 

On the first of September. 1872. the new patent law 0 
Canada went into force, and patents are now g-l'a,nted to 
citizens of the United States on the same favorable term 
a. to citizens of the Dominion. 

In order to apply for a patent In Canada. the applican t 
mtlSt furnish a model , specification and duplicate draw 
Ings. substantla;lly the same as In applying for an Amerl . 
can patent. 

The patent may be taken out either for five years (gov
ernment fee $20). or for ten years (government fee $40) 

or for fifteen year. (government fee $60) . Tbe five and 
ten year patents may be extended to the term of fifteen 
year"!. The formalities 1'01' extension are simple and not 
expensive. 

American inventions, even if already patented in this 
country. can be patented In Canada provided the Ame.rl
can patent is not more thaJl one year old . 

All persons who desire to take ont patents In Canada 
arc requested to commnnlcate with MUNN & Co .. 37 Park 
Row. New York. who will givo prompt attention to the 
bnslness and fnrnlsh t'ull instruction. 

Value oC Extended Patents. 

IJId patentees reallze the fact that their Inventions are 
llkel.y to be more productive of profit during the seven 
years of extenc'ion than the first full term for which their 
patents were granted, we think more would avaIl them 
.elves of the extension privilege. Patents granted priOt 
to 1831 may be extended for seven years. for the benefit 
of the inventor, or of his hBirs in CSjse of the decease of 
fomer. by due application to the Patent Office. ninety 
days bl>t'ore the termination of the patent. The extended 
time int:.res to the benefit of the inventor, the assignees 
under the first ,,;erm having no rights under the extension 
except by-'special agreement. The Government f�e for 
an extension is $100, and it 18 necessary that good profes
sional service lie obtaine ,",- to conduct the business before 
the Patent Office. Full information as to extensions 
may be had by addre.sin� MUNN & Co . •  37 Park Row.New 
Ymk. 

Trademarks. 

Any person or firm domiciled in the United States. or 
any firm or corporation residing in any foreign country 
where similar privileges a·ro extended to citizens of the 
United States. may register their deSigns and obtain pro· 
tecUon. This is very important to manufacturers in this 
country, and equally so to foreIgners. For full particu
I.rs address MUNN & Co .. 37 Park Row. New York. 

Design Patents. 

FC)reign designers and manufacturers, who send goods 
to this country ,may secure patents bere upon their new 
patterns, and thus prevent others from fabricating or 
selling the same goods In this market. 

A patent for a design may be granted to any person 
whether citizen or alien, for any new and Original design 
for a manufacture, bust. statue, alto relievo, or bas relief 
any new and original de.lgn for the printing of woolen . 
silk, cotton, or other fabriCS, any new and original im
preSSion, ornament, pattern, -print, or picture, to be 
printed, painted, cast, or otherwise placed on or worked 
into any article of manufacture. 

De.lgn patents are equally as important to citizens as 
to foreigners. For full particulars send for pamphlet to 
MUNN & Co., S7Park Row, New York. 

Copies oC Patents. 

Persons desiring any patent Issued from 1836 to Novem 
ber 26. 1867. can be supplied with official copies at a reas· 
onable cost. the price depending upon the extent of draw 
Ings alid length of specification. 

Any patent Issued since November 27. 1867. at which 
time the Patent Office commenced printing the drawing 
and speCifications, may be had by remitting to this of 
Ilce $1. 

A copy of the claims of any patent Issued .Ince 1836 
wlll be furnished for $1. 

When ordering copies, please to remit for the same as 
above, and state name Of patentee, title of invention,and 
d ate of patent.. '!"ddress MUNN & Co . •  Patent SoliCitors 
87Park Row. New York. 

MUNN & Co. wlll be happy to see Inventors in person. 
at their office. or to advise them by letter. In all cases 
they may expect an honest opinion. For such consul tao 
tions, opinions, and advice, no charge is made. Write 
plain ; do not use pimcll or pale Ink ; be brief. 

All business commuted to our care, and all consulta 
tions, are kept'" secret and strictly confidential. 

In all matters pertaining to patents. such as conductlcg 
interferences, procuring extenSions, drawing assign· 
ments, examinations into the validfty of patents, etc' l special care and attention Is given. For Information and 
for pamphlets of Instruction and advice 

Address 
MUNN &: CO • •  

PUBLISHERS SCIENTIFIC AMEIUCAN, 

3 7  Park Row, New York 

OFFICE IN WASHINGTON-Corner F and 7'th 
Streets. oppOSite Patent Office. 
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To Electro -Platers. 
BATTERIES, CHEMICALS, AND MATE-

RIALS, in sets or single, 'Vlth books of instruction 
or Nickel or Silver Plating, by THOMAS HALL, Manu· 
acturtng Electrichm, 19 Bromfield Street, BostoD, Mass. 
1l11�trated catalo�ue sent free . 

FOR SALE-A most important, useful and 
valua.ble invention . An independent fortune to 

suy party who de.lres to handle . Applications should 
De made Imm�!liately. Address S . •  care G. E. HUTCH
INSON, 1 H Silperlol' Street, Cleveland, O .  

TO MACHINISTS, FOR SALE-One Cast Iron Fly Wneel Pulley, 12 
eet dia., 24 in. face-bored for 10 i 1. sbaft-turned true
n halves-weighs 7800 Ibs. Price $�OO . 

76 feet 5 Inch Wro't Iron Steam Pipe-fianlOe jolntJi
wit,! elbow . .PrIce $1 .50 per foot .  

120 feet 1 8  Inch and 7 5  feet 24  Inch best doubled and 

����;.d, ;��eegJ��r 
0
cae� t����dlts��tl�{8�,

eltlDg, in good 
2 Slngle·11ue Botlers, 42 Inch dla., il2 feet long. 
1 do. do 42 " . . 25 " .. 
}I-'or further information, address 

MAKSHALL P. , MITH, 
40 P. O. Avenue,.llaltlmore , Md 

J U S T  P U B L I S H E D , 

A Fresh Work on lUininll'. 

SILVER AND GOLD : 
A.n Account of the MinIng and Metallurgical Industry 

of the United States, With reference chiefly to the 
l'reclous Metals. By R.  W . RAYMOND, Ph. D., U. S .  
CommIssioner of MIllIng Statistlcs, President o f  the 
Am. lust, of Mining EngLneers, editor of " Engineer
JUg and Minlng Journal," Autnor of H Mines of the 
�d8��;����1:

!?:fc�
i�P�. �ndMining," " MineR, MillS , 

WITH PI,.\.TE�. 
1 Vol., 8vo. Extra Oloth . $3. 50. 

The energy and thoroughness with which Mr. nay. 
mond has prosecuted hIS Illvestlgatlons, lind the rare 
intelligence and Intimate acquaintance with minIng and 
metallurgy, manifested in his writingi on these SUbJects, 
have been widely acknowledged, and nis reputatlon wlll 
ensure an interest in this, hit; latest work. 

* ... * 1'0 be had of liooksellers, or will be sent to any ad
dress. post-paid, on receipt af price, by the Publishers , 

J. 
B·

2�0.r..�k �1�R':'
New York, 

FOR SALE-State Rights to Manufacture 
. the Metal Sash patented July 8, 187&. To parties 

wlshlng to start in a leglt1mate Ousiness, there is DO 
eurer iuvestment. 'fh� profits are from 75 to 80 per cent, 
and the invention is a radIcal Improvement on the Old 
style ot" making metal sash . For further information, 
addre.s Inventor, JOlIN D.MORAN, 205 Hudson st.,N.:': . 

A Set of 12  Steel Lathe Dogs, 
From % to 4 mch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $17.30 

" 0 0  to 2 " . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  $ 8 . 00 
Ir�p., f�?m � to 2 i�,ch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . $, 6 . 50 

to 4 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,15 . 00 
1 Set of Steel Clamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '12 . 50 

.. .. Iron .. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10.00 
ExpandIng Mandrels taking anything from J> to 4 

S��4
h
�g

, ��W. LE COUNT, South Norwalk, Conn., 
tor CirCular, 

$10 t $20 per  day. 4gent• wanted every· 
O ·  where . PartiCulars free. A. H .  

BLAIR & CO. ,  St .  LouIS, Mo . $3'16 A MONTH to Male or Female Agents . 
NOVELTY 00., Biddeford, Me. 

WOODBURY'S PATENT 

Planing and Matching 
and Molding Machllle., Gray & W00d's Planers, SeU·olllng Saw Ar��"1.: 'WMB'�,' wood :m���y�t;:�tefl·Y. ; Send for Circulars. 6'i Sudbury street. Boston. 

Send for Circular and Price List to A. CARR, 43 Courtlandt street, New York. 

Crown 8vo., Cl0., Illustrated, $2. Mail ft'ee' 

WORKSHOP REC EIPTS, 
j3s�

h
::J

e
s� 1���PJ):tCl'�f�f.)'Rw:E£���y 

Ernest Spon. Containing �ecclpts for Bookbindlng-. 
Candles-Cements-CoDcretes-Drawlng Office DetalJs-
�voe�a�Co����������

t
�Il���:ste�f�::'J

I
�t;;���:I��fn�� 

Fire works-Glass Cu tting-Gums-J a pans-Lu brlcan ts
Marble WorkIng-Nitro Glycerine-Painting In 011s, Wa
t�r Colors, as well as Fresco, House, Transparency

! 
Sign 

�s<l,,���M'o����
i
�
t
�':,.�lle��;���Kj;:�s

t
::V.'-;;��rl��� 

Waterproollng-Stencll Plates-Crayons, and others too 
numerous to mention. E. & F. N. SPON, 446 Broome St., N.Y. 

Valuable ManufactYrin[ PrODerty 
I"OR SALB� 

THE llndersigned offers for sale the Shops 
and Machinery of THE GLEN & HALL MANU-�:O�f g�

I
�fte ��s't�t�r lt�ft�tU &:,o

�lt�
a
�� i\';,��l��: 

ter. The property extends to and haG a fine Vertical 
Dock upon the l£ne Cana\. It Is but six t.undred feet 
from the N. Y. C .  & H. R. R. R., and one thousand feet 
f;

o
�s�;!��

t°.f'h�
ta

J�7rd·in
A

s
C
���'i:i��t�t����aKe�,I::;'d 

ftrst class in every P&ftfcular. They include a. th�ee· 
otory Mach Ine Shop, 150 oy 50 feet. heated with ste .m, 
with Steam Elevator to at.tic 1100r 10 by 2U feet : storlcs, 
��j;' 2ad'l�I!t�n�

e
�0 

h
W."tJ!�t;

e
¥.ll�nnJri�

g
�\!s'brfe�f. 

with wing for cupola ; Engine and Boiler House, Fire-
pr

��! rt:��r�e�;���\:t��
t
a
H
�l}�N���:'p�';ver Enlrlne, 

Steam Fire Pump, and a full line of Wood and Iron-
6ia":s�

i
�fh�:{g��e;ril �e

o
m� �r;:; �,!'�l�lfo�

t
{!������ 

able machinery, and with six or more acres of land. 
The Flhops and machinery are in complete working order 
and now in operation. 
elrg�bfe

n
ro��10�:';l��d

B���s
o�:::ranf::�;u�in!o�!�r:l�g 

superior _hippIng faclllties are !eSlred, this property 
offers a rare opportunIty to purchasers. For fUrther 
InfOrmatl°:t%ti'���ioJu��r�:�eiver, Rochester, N .  Y. 

SUPERIOR TO ALL OTHERS. 
L I M E T  & C O ' S  S T A N D A R D  

I"RDNOR PILES. 
HOMER FOOT & CO. , Sole Agents, 

lIT A fuJI �s�ofl::!�t8ll��'ul�ll:nl;"R'J<liET'S Files. 

The American Turblne Water I WORKING CLASS Male o r  Femal $30 

Recently Impr�:J':�lt submitted to week, empIOym�nt at 
thorough sclenthlc testa by Jamea home.dayor evenlng; no c.pltal; instructions & valuable 
Emerson, Showing the following us�- package of goods sent free by maf l .Address,with six cent  
fule ellect of  the power of the water return stamp, Ai. YOUNG &  CO. ,  178 Greenwich St.,N.Y. 
ut11lzed, belng the highest result. ev· 
er known . 

Percentage of Part Gate : l(, 50.08 ; 

J>p�9r�eh�o1
8
�0¥e':ai� ;  �'.r::90

. 
A full re�ort may be obtained of 

rJ�'bilo� 
LLS & TEMPLE, Day. 

1832. SCHENCK'S PA.TENT. 1871. WOODWORTH PLANERS 
And :ae·Sawing Machines, Wood lind 1roll Worl>lng Ma 
chlnery, Eugines, BOilers, etc. JOHN B. SCHENCK'S 
SONS, MatteaW'In, N. Y. llnd 113 Liberty St., New York . 

T H E  

S C ID H C II  REC ORD 
F O R  

1 8 7 3 . 
A Compendium of the Sc1entlfic Prollress and D1scove 

ries of the Preceding }: ear. Illustrated with 
over 150 EngravIngs . 600 pages, 

octavo. Price, ,2. 

THIS NEW AND 
�plendid 1\Qok em1\ra�ea 

the mqst Inter�Bt1ng F"ot. II!\\! lll.covel'\e� 11\ the varl. 
ou. Arts lind Solences that 
��:�ed\h"gll"fi���x��61rfng

t
�: 

��� ;J�iie tW'og����h�
r
f��: 

lowing Departments : 
1.-CHI<:MISTRY AND MET-

ALLURGY. 
2.-MECHANICS AND EN· 

GINI<:I!:RING. 
a.-ELECTRICITY, LIGHT, 
4.-f:t-J*J£8:-f:"'Embra. 

clng New and Useful In' 
ven tions and Discoveries relatl"�O THE ARTS : 

5.-BOTA� AND HORTl-
CULT E. 

6.-AGRICULTURE. 
7.-RO RAL AN]) HOUSE , 

HOLD I!:UONUMY. 
8.-MAfERIA MEDICA, 

THERAPEUTWS. HY
GlENE 

'.-NATURAL HISTORY 
AND ZOOLOGY. 

10 & H.-METEOROLOGY 
TERRESTRIAL PHYS· 

.-GEOLOGY AND MINERlYli:l.°GRAPH�. 
lS.-ASTRONOMY. 14.-1HOGRAPH1,". 

In�'tt"l ¥;�:�ls:�� ���rl�:8° a�� ��I��������I�
o
g���� 

copy of 8c:1ENCE REOORD FOR 1813. It is a most la· 

�'lfeW\'l�.:'B':,�6rJ���"v�r�
oflb����hOUld have a place in 

600 poges. Octavo. Handsomely Bound. Over 150 En· 
gr

�:��'i:y m�\
C
rO$;il parts of the country, on receipt of 

the price. A liberal dl�count to the trade and to "an· 
vassers. For sale at all the principal Bookstore •. 

MUNN & CO., PUBLISHERS, 

3,. Park Row, l!Cew York Clty. 

Tmc S01EJIlTIFI O ANERIOAJIl will be sent one y�ar 
ond one copy of S OIEk OE REOORD FOR 1878, on 
receipt of U·50. 

.. ��!!�! ff0Etffar:��in��i2��lfOrm with tho 

THE Union Iron Mills, Pittsburgh, Pa. The �ttentloll of Englnec,rs and Architects I. called to Qur unproved Wrought-irGl... Beams and' t:Hrders (patented) . In which the compouna welds between the stem l\nq fiangoo which have proved so objectlonab'o, In the old mode of manufac�urlng, Rre entirely avoid I d, ve are prepared to furnil!lh all sizes at terms as favor: hIe ' � can beobtalnedelsewhere. Fordescrlptlve litl ogra' ha l lress CarnegJe.Kloman & Co. Union Iron Mills. Pftt8, urg . Pa. 

SILICATES OF SODA & POTASH SOLUBLE GLASS in all forms. Chloride of ' Calclnm. MagneSia in native form. Hydro11uorlc ACid. �Ickel Salts, Sulphate and Chloride . Metals and Meta111c OXIdes . Felspar, FUnt, . and Fluorspar finely ground. Manganese, BlaCk Oxide. All rare Chemicals and Drugs made to order oy L.  & J. W. FEUCHTWANGEH, Chemists �nd Importers , 55 Cedar Street, .New York. EdItors of TreatiB�g on H Gems," $5 . 24 per copy t "  Fer .. monted Liquors," $"J 12 per copy ; •. SOluble G;laSB,H $1 per copy ; U NIckel," SOc. per copy. All mailed free� 
'JOSEPH .(\, S:PRINGER, SOLICITOR OF P A,TE,NTS FOR TJ;lE ISLAND · O¥, CUBA. Addre�s tr. g. CQNSUI,ATE GENERAL. 

Havana. 

ALOO'l'T LATHES, for Broom, Rake, and 
Hoe Handles. S. C. HILLS. 5lUourtJandt St., N. Y. 

REYNOLDS' 

Turbine Water 
Wheels . 30 years' experience en&bleB me 

to excel In Gearing Mms Of all kinds and furnishing them reliable, eco: nomlcal �ower. Sclpnti11c pamphlet 
gt��et,� e�'l!��COT, 96 1.Iberty 

THE HYDRAULIC ROTARY GOVERNOR secures to Water Wheels exact speed uader aU POssible conditions, whether sImple or the most complex Uudo. .. extreme varJatiousit operates the entire gate in 'ten se00 ond • .  Warranty unl1mlted. No pay till teste� JOHN S .  ROGERS Treas. , 19 John 'It B.QSim>. Mass 

P ATTERN & BRANDING Ll!l'l"I'ERS-SHARP Flat or RoundID�SlI.Jiace'_L.atlle stock. PAVE� MENT Letter."� SUj,�, �� tor ARTIFICIAL STO�"E-WORK. \ANll I BURGH, WELLS & CO., 18 utch. Cor. Fulton St .. New York 

Pass Th· B It you are a fool or I una IS y tw, bat if you are sane 
address, EUREKA PORTABLE T::�:��.!

O
S���urs�

neYI $1 ft 6 A MONTH to Lady Ai'ents everywhere � Addres. ELLIS MANUF'G Co .. Waltham, Mass 

FOR SALE--The right to manufacture and 
Sell the Patent Stave Grain Baskets 1n the States of 

OhiO, Pennsylvania, and New York . Said Baskets pro· 
tected by numerous patents Issued to Horace C. Jones 
and others . G. 1. BRE WSTER, Appleton, Wis. 

Niagara Steam Pump. 
CRAS. B. HARDICK, . 23 Adams st .• Brookll1ll, N, y, 

�.f·ASON'S PAT'T FRICTIO:N CL.lJ'TCHl}S .il.!. are maNufactured by VoJn� W., M¥Q/!. &; Co ••. 
Providence, R. 1. 4gel\t�:. B. lI'Ro,O¥,S, SO CUII' street, . New Yorl!; : '.\'�IN, 1Il",,/< &; eO •• A�o/!.. ()I).IQ. 
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RATES OF ADVERTISING. 
Baek Page • • • • • • • 81.00 a line. 
Inside Page . • • • • •  '1a cents a line. 

Engravings may headadvertisementB a t  the same rate per 

line, by measurement, as the letter-pres8. 

The value 6f the SOIENTIFIC AMERICAN as an advertiBing 

m,edium cannot be over-estimated. lts circulation i8 ten 

times greater than that of any Bimilar journal now pub

lished. It goes into all the States and Territorie8. and i8 

read in aU the princip al librarie8 and reading-room8 oJ 

the world. We invite the attention Of tho8e who Wi8h to 

make their busine88 known to the annereed rates. A busi

ness man wants something more than to see his adver

ti8ement in a printed new'paper. He want. circulation. 

If it is worth 25 cents per line to advertise in a paper oj 

three thousand circulation. it i8 worih $8.75 per line to 
adverti .. in one of forty-ttve thou8and. 

BAIRD' S 

FOR PRACTICAL MEN. 
---'0----

My new. revised and enlarged CATALOGUE OF PRAOTICAL 
AND SCIENTIFIC BOOKS-96 pages, 8vo.-will be sent, free 
of postage. to any one who will favor me with his 
address. 

HENRY CAREY BAIRD . 

406 -WB.WJ¥1��I�¥.
L
��H��iphla. 

The Practical Metal Worker's 
Assistant : 

Comprising Metallurgic Chemistry ; the Arts of Working 
all Metals and Alloys ; Fo
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of Iron and Steel ;  
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Manufacture of Mal1pable Iron Casti
�

S! and Improve-
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every branch of the subject . .  _ _  . _ _  . .  _ _  . .  _ . _  . . . . . . . .  _ _  $7 _:13 
nr The above. or any of my Books. sent by mall. free 

of post,,�e, at .the publication prlces_ 
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any one who will furnish hiS a<lures&. 
HENRY CAREY BAIRD, 

INDUSTRIAL PUllLISIIER, 406 WALNUT STREET. Philadelphia. 

E M. MAYO'S PATENT BOLT CUTTER. 
• Send for Illustrated Circular • .  Cincinnati. Ohio. 

CHAMPION SPRING MATTRESS-The 
latest and best ImRrovement. Do you want a 

healthy and comfortable bed ? Here It Is. The softest 
easIest

k 
chea

g
est. most popular. and durable S

f
rlng Bed 
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pered steel sprlnll's.so united that the pre.sure Is equally 
distributed. Eas,ly moved or carried about the house. 
CaR be lifted. turned. or rolled up like a blanket. Bo.th 
sides alike. Ne frame.n'O weoden slats, no straps. May 
be used on floor without bedstead. No under bed reo 
qulred. Needs only half thickness of hair mattress. The 
regular size double bed. 4 n. 6 in. by 6 ft •• contains 19'1 
steel upholstery springs and welll'lls only thirty 
���.r�"-Wa��r::t�� f��1.�f:s�°'r'lyl�I���

s 
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Send for pl.torlal circular. Retail price of double b�d, 
$18. ShIRped. 1Jy sIngle bed or quantity. to all parts OJ 
the wsrld. Lib�raJ discount to the trade .. Agents want· 
ed. Champion �prlng Mattress Coo. MaKers. 102 Cham
bers St .• cor. ChurCb, New York. 

WOODWARD'S 
NATIONAL 

ARCHITECT 
1000 WORKING DRAWINGS. 

Plans, Details, 
SpeCifications & Estimates. 

'.rWELVE DOLLARS, post· 
paid. 

MON CKTON'S NATIONAL ( Six Dollars, post STA lRBUlLDER. 5 paid. 

CARPENTER & JOINER. �IX ;Dollars, post MONCK TON'S NATIONAL � , .  
Framing and Roofinlt. paId. 

ORANGE JUDD & CO., �4� Broadway, New York. 

Improved 
TH�MAS LEFFEL. 

PUNCHING 
AND 

DROP PRESSES, 

A Rare Chance to Advertiso . 
Cheapest and Best Mode of Introducing 

NEW MACHINERY AND INVENTIONS. 
-------- : 0 : --------

T o  A d v e r t i s e r s .  
About the 15th of November. we shall publish a SPEOIAL edition of 60,000 copies of the SCIENTIFIC 

AMERICAN, which will be mailed in separate wrappers and the postage prepaid to eVery post office In the United 
States, Canada, and adjoining provinces. 

It is Intended that .. copy of the paper shall reach the principal manufacturers. workers in lumber and 
and iron. railroad shops. and the works of other mechanical and chemical industries in the United States _  
Advertisements will be taken for this extra edition on the same terms as in the regular issue, namely, 75 
cents a line inside , and $1 a line on last page. A few notices, in the Business and Personal column, not 
exceeding four lines In length. will be inserted at $1 50 a line. This affords an unusually favorable opportu 
nlty for advertisers to reach a class of persons not accessible In the ordinary channels of advertising. The 
names have been selected with care. and the publishers guarantee the number issued to Oe full 60.oeO ; the 
postage on these copies, which is twelve hundred dollars; will be prepaid, thus insuring the prompt forward
ing of the papers to their destination. 

Advertisers wlII bear In mind that this announcement Is for a Special Edition which Is to be circulated 
gratuitously among non-subscribers, and that the sam.e advertt"1ements which a.ppear in the regular edition, 
If ordered in the extra, will be seen by entirely different persons. 

'E N�G, R A V I N G S . 
A few illustrations and descriptions of machines or articles of utility. whether they have already appeared 

n this p.per or in other publications. will be received for insertion In this SpeCial Edition on reasonable terms .  

MU_N & 00., Publishers. 
MAN POWER SAWS. 

Circular, Jig, Band & Bench. 
See " Sci. Am .... Vol. 26. p. 866 ; Vol. 2R, p .  '/9 & 306_ W J:t'OR SPEED AND WORK UNEQUALED. 

Combined Power Co . ,  23 Dey St. , N.Y. 
A .  S .  G E A R , 

Sole Owner and Manufacturer of the GEAR VARIETY 
M

����H� Nnifeljr��at�
e
�':!�Vts�lrl'J:

n
i�5�.

us-
$175. $380. $430. $5SO-and Manufactnrer 

and Dealer in all kinds of 
Wood and Iron Working 

M A O H I N B R Y , 
Steam Engines & Mechanical Snpplies, 

56 TO 62 SUDBURY ST .• BOSTON. MASS. 
Reasons in Snpport of onr Claim to favorable 

consideration. 
1. What we manufacture we exclusively control for 

the whole country by patents granted to us or purchased 
by us. 

2. Instead of attempting to evade others' rights by 
manufacturing to get around good machines, we select 
and purchase them from legal owners. 

S. We sell at the market price, and as low as pro� 
�:I���

s. being satisfied with very small prOfits on large 

mi:d::o
s
tJ�t 'r:;���l'gt:

r
�� ��� !:��'i:�f";,t"ic'h��ig 

of the manufacturers. 
5. We guarantee to furnish THE LATEST IMPROVED 

machmery known. and tha t which is best suited to the 
w

g.
rk

.J� b8�R
e
��7�:�'and legal productions oRly, thus 

preventing trOUble with owners of patents for Infringe
mentp and costly litigations ; and we-also W&lTant every 
machine to be as rep t esented. 

7 .  We give special attention to fitting out fhops com
plete, and by a consolidation of  profits and saving of ex
peuse incident to selecting, are eltabled to furnish all 
that the various manufacturers produce at as low, if not 
lower rates than they can be lJurcbased of others. 

8. An experience, extending over a period of twenty 
years, in the examination of all new contrivances as soon 
as known, and learning from users what they consider 
the best products, walTants us in saying tha.t we can save 
purchasers a great deal of trouble and money Oy giving 
us their patronage . 

9. Our interest being also the purcha8er'8 interest, we 
cannot afford to displease or misrepresent, therefore we 
make all our tranf;sctions of mutual benefit to THE GOOD 
BUILDER, THE PUROHASER and OURSELF. 

10. We fill orders as designated by purchasers, or, when 
l�l
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posted. often furnish a good tool or machfne but 
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;n':!e���n.,f�e�s ��Ic���� ��s�iil��.

the st'ffprlce de-
ll. Our unprecedented success warrants us in keeping 

ordered ahead a large supply of good machinery. besides 
keeping at our warerooms a larger stock than can be 
found anywhere else in the United States. We also feel 
safe in saying that we can Ship and deliver machinery as 
soon, If not SOOller, than others. 12_ Send for Catalogue and Circulars. and ask any 
questions regarding any mechanical product or device, 
which will be cheerfully answered_ 

jln deutfdl" air�nder. 
IDieje groue unb tr)utige �faffc unjrer lEe,. 

bilrterung mad)en roi. liejollber� barauj 
�ufmertjom , baf! unjre \l'hmo burd) i�re lBer-
6inbung mit lillaj�ington unb ben euro�1iild)en 
.l)au�tftabten,  liejonbere lBort� c.i1e 3ur �rlan· 
gung lJon in. unb autlHinbijd)en �atentell 
bietct. 

3eber �rfinber, gfeid)lJiel roefd)er lJIationaIi. 
Hit ange�orig ,  ift burd) bie nberafert �atentgc. 
fefJe ber lBereinigten i0taaten 3um �atentld)u� 
fiir �rfiubuu9eu llmd)tigt . Unjre jyirma i ft 
limit, gcftii�t aUf 26iCiTjrige �rfo�rung ,  beutjd)e 
�rfinber jeber 3eU 3U licratqen uno 3U mcr13igell 
\j.lreijen rajd) uno � iinftHd) '!j3atente 3U eriongen. 

IDie IDeutjd)e ®ection in in ben .panbeu 
fCiTjiger beutld)er 3ngenicure, � ... eid)e in ber 
Office �erjilnfid) mit �rfinbern lJerfeqren 
werben. 

IDer "Scientific American " roirb in jeiucn 
E5�a{ten bie liebeutenberen �rfinbungen lie
\�red)en . 

(£orrej�l)nben3 erbeten unb �rom�t lieant, 
roortet. \j.lam�qlete in beutjd)er E5�rad)e roer
ben aUf lB�,Iangen franco 3ugejanbt. 

�ore!fire : 

�uuu & �o., 
"Scientific American" Patent Agentu'f', 

87 !Jllltt mo"" 
New York City, , 

l5 to S20 ��:� ���itt!!e:!:;;���:�:!1������e�:r';��:e�e:. 
'l'Vork for u" in their spare moment!! '.OX" &U the ",line tha.n ahnythinr 
-y� JPu�!c�� LMJ:�\!S6 �!M�� ��,,!"@K';�X�. 

SHINGLE AND BARREL MACHINERY.-
Improved Law's Patent Sil.lflgle and Head!!lg Ma

chi"e. simplest and pest In use_ Als0
'H
Shlngle Heading 
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COWELL PATENT DOOR AND GATE 
.J SPRIN G. worth ten of all others. Won·t corrode 

or break . Ask the Hardware dealers for it, or address 
Sole Manufacturer. JAB. H. WHITE. Newark N .  J_ 
Territory for Sale _ 

SfI'];'IN('II 1)I]{ S For cutting business 
• " I ' J '  :.t � KtenciIs.all slzes . Also ... ...l. ... complete OUTFITS for Clothing Stencils and Key Checks. with which voung men are making from $5 to $20 a day_ Send for catalogue and samples to S_M_SPENCER.!l7Hanover St,.Boston.Mass. 

NEW & IMPROVED P AT'l'ERNS.-MA. 
CHINISTS' TOOLS-all sizes-at low prices. 1<. GOULD. 97 to U3N. J R. R. Ave •• Newark. N. J 

OTIS' SAFETY HOISTING 

Machinery. 
NO. 348 BROlLVry If-N�oA. CO •• 

WOOD-WORKING MACHINERY GEN-
erally. SpeCialties. Woodworth Planers and Richardson's Patent Improved Tenon Machines. Central, corner Union st., Worcester, Mass. 

. 
. WlTHERBY RUHG & RICHARDSON. 

A GENTS dP30 LLOYD'S new 
, � • thirty dollar 

d�uble maps for 1�73 and 1874, are ready, and are to be gIven away _�ratls .  Size of ea.ch map 62x64 inches II!ounted on English cloth. e,hlblting l,doo.ooo names of CIties, towns, VIllages, rlYers, lakes mountains and streams .  Both these great maps are to be given fp-atfs to every housekeeper in America. These maps are the greatest ever made by LLOYD, who made all the maps used by GENERAL GRANT during the war. Male aud Female Agents wanted in every county. to whom we allow one d�llar for every map distrjbuted. Address with stamp 10r ans wer. BOSTON ADVERTISER CO .  'J 9  Court Street, Boston, Mass. ' 

WENDELL'S PATENT DOOR STOP. 
lOOO AGEN'1'!oI WANTED. 

85 per day. Samples. 25 Cts_ 
Wendell & FranCis, 436Walnut St. Phila. 

ask WHY we can sell First 
Octave ' for $290 ? 

an�wel'-1.tcos" JJes. thall '300 
Piano sohi 

whom make 
We have 

to rami
warrant 

you saw 
U. S. Plano Co., 8 I 0 Broadway, N. Y. 

RICHARDSON, MERIAM &; CO. 
Manufactnrers of the I .. test Improved Patent Danels' and Woodworth Planing Machines. Matchmg. Sasb and moldlng. Tenoning. Mortising. Boring. Shaping Vertical, and Circular Be-sawing Machines Saw Mills ' Saw Arbors, Scroll Saws, RaHway, Cut-Off, and Rip-saw Me.. chines. Spoke and Wood Turning Lathes. and varlous other kinds of Wood-working Machinery. Catalogues and price lists sent on application. Manufactory Worcester, Mass. Warehouse, 107 Liberty st. New York:_ 17 

PAGE'S Water Flame Coal Lime Kiln with 
coal or wood. No. 1 Soft White Lime Gr C�ment with use of water. C oD. PAGE. Patentee.Rochester.N.Y: 

The fact that thIS shaftlnl! nas 75 per cent.. g.leater Strength, a :flner ftnish, and 1s truer to gage,tnan any: other In use. renders It undoubtedly the most economical. We are also the sole manufacturers of the CELEBRATED COL
LINS PAT. COUPLING, and lurnish Pulleys, Hangers, etc., �iti�� fo°st approved styles. 

J��'il'J
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lY�1'il.'Mf.
Pli-

Try street. 2d and 3<1 aveRues. P1ttsburS:h. Pa. 
190 S. Canal st. Chicago. lFStocks of tWs Shafting In store and for sale by 

FULLER DANA & FITZ_ Boston. Mass. 
GEO. pLACE & CO��121 Chambers .treet. N. Y. 
PrERCE & WHALI"G. Milwaukee. Wls _ 

Steel Stam�s for marking tools.25c .  a Letter. Clothln� Stamps. 90c _  each. 
Agents wanted. ITNER & CO .• Wilmington. Del. 

ENGINES, BOILERS PUMPS, &C. 
Bought. sold and exchanged. All sizes and kinds constantly on hand. Address. for circular. E. E. ROBERTS. 

52 Broadway. New York. 

Andrew's Patents. 
Noiseless, Friction Grooved, or Geared Hoist> ers, l!illited to every want. Safety Store Elevators. Prevent Ae.cldent, 
Sm�k':�B::!I;';%�f!:11f:il��:�k. 
OS1H3!U'!r�:����;,�onble and Single, 1·� 
Centri(1!Iral Pnmp8, 100 to 100,000 Gallon� 

P!lr lUinnte, Best Pnmps In the World, pa •• lUnd, "and, Gravel, Coal, Grain, etc .. with ont iDJurh· 
t!�l'}!�t

c��f!�s�nrable. and Economical. 

$425. 
WM. D. A1W��:� 

S�r:el
O
New York. 
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POWER. Send for CirCUlars. 
VARIETY IRON WORKS CO. , Cleveland, O. 

WHALEN TURBINE, No rISKS to Rurenaser. 
Pamphlet sent free. SETH WHALEN. Ballston Spa. N. Y .  

MILLING MACHINES. 
Universal and Plain-Gear and Cam Cutting. &c. 

Send for descriptive catalogue to 
BRAINARD MILLING MACH. CO. 

1 1 5  Water St_ Boston $425 A. MONTH! Horse and carriage furnished .  
Expenses paid. H. B . SHAW. Alfred. Me 

THE HORTON LATHE CHUCK, from 4 
to 86 Inches ... with the new Patent Jaw. Address 
THE E. HO«TON & SON COo. Windsor Locks. Ct 

BUERK'S WATCHMAN'S TIME DE-
TECTOR_-Important for 01. large Corporations ���h t�:

n
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patrolman, as the same reaches different stations of his 
beat. Send for a Circular. J. E. BUERK. 
N_ B.-This detector Is c�v�ie�
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Parties using or selling these Instruments without au· 
thOrltv from me w1l1 be dealt w'\J:. according to law. 

Machinery, 
Wood and Iren WorKing of every kind_ Leather and 

Rubber Belting) Emery Wheels, Babbitt Metal. &c. 
GEO. PLACE ", CO .• 121 Chamoe18 St. N .Y .  

Cold Rolled Shafting. 
o:�!���� ��:� ���it'M�

a
i��'i,�shW I�"a'i.

e
y f�:;:����� 

to 24 ft. Also. Pat. Coupling and Self-oiling adjustable 
Hangers. GlWRGE PLACE & COo. 

121 C:1u"mbers Street. New )."'ork. 

Sturtevant Blowers. 
Of evary size ann desc8t�'M'GJi?�rl'6W gndied

• 121 Chambers Street. New York. 

SEND FOR PHOTOGRAPH AND PRICE. 
MO<lES G. WILDER. 121 CHA!lBERS ST_. N. Y. 

Farrel's Patent Railway Crane, 
Patent Ground Chilled Rolls, 

ROLLING MILLS AND MILL MACHINERY, 
Punches and Shears for heavy work-Fly Wheels, Shafts, 
Gears, Pull�'s, and Special CastingA, at Low Prices . 

FARREL FOUNDRY & MACHINE CO., 
MOSES G .  WILDER. SELLING AGFNT. 121 Chamoers Street. New York 

THE " PHILADELPHIA " 

HYDRA CLIC JA CK. 
PISTON guided from both ends; all working 

parts guarded from dust ; Single or clouble pumps. 
cylinder�.l- shafts, rocker arms, pistone, etc., entirely steel. 

No_ 14 1'< _ 5th st·�TPhlladelphia. ( PHILIP S JUSTICE No. 42 Cliff st .. 1'< ew York. \ . . 

The SCIENTIFIC AMERICAN Is devoted to the Inter, 
ests of Popular SCience, the MeChanic Arts, Manufac
tures, Inventions, Agriculture, Commerce, and the In
dustrial pursuits generally, and is valuable and instruc
tive not only in the Workshop and Manufactory. but also 
In the Household. the Library. and the Reading Room _ 
The Best Mechanical Paper in the World' 
A year's numbers contain over 800 pages and several 

hundred engravings of new machines, useful and novel 
inventions, IDanufacturlng establishments, tools, and 
processes. 

To the Mechanic and Manufacturer ! 
No person engaged In any of the mechanical pursuits 

sbould think of dOing without the SCIENTIFIC AMERI
OAN. Every number contains from six to ten engravings 
of new machines and Inventions which cannot be found 
In any other publication. 

One copy. one year TERMS. 
.3.0l 

One copy. six months 1.51, 
C'lne copy. four months 1.00 
One copy of Scientific American for one year. and 

one copy of engraVing, .. Men of Progress " JO.Ol 
One copy of SCientific American for one year. and 

one copy of U Science Record," for 1878 4-.59 
Remit by postal order. draft or express. 
The postage on the Scl,entlfle American Is five cents per 

quarter. payable at the office where received. Canada 
subscrlbers must remit. with subscription. 25 cents extra 
to pay postage. 

Address all letters andmake all Post Offioe order. and 
drafts payable to 

MU�x ftwOSlw YOB� 

© 1873 SCIENTIFIC AMERICAN, INC



AdvertisemenlB will be admitted on thi8 page at the rate oj 
$1.00 per line for each insertion. /iJngraVing8 mall 

head advertisements at the 8ame rate per Une bll n ... a8· 
urement. a8 the letter'1)re88. 

P R A T T ' S  
A S T R A L  

O I L . 
Safest and best Oil ever made-burns In any lamp-for 
sale everywhere . 

Malleable Iron & Steel Oastings 
HADE TO PATTER:!. BJ: 

C A R R , C R A  W L E Y  & D E V L I N , 
O F F I C E , 3 0 7'  A R C H  S T R E E T , P H I L A D E L P H I A ,  P A . ,  

Manufacturers also of FINE GREY IRON CASTINGS. and an assortment of BUILDING AND CABINET, 

S A 
CARRIAGE AND .SADDLERY HAllDW ARE for the Trade. 

LUBRICATORS. 
D REYFUS' transparent Self-act· 

Ing OIlers. for all sorts of Macblnery 
and Shafting, are reliable in all seasons, 

THE TANITE i��
g �U� {'ifC'ln�o.r10���jf;tef.�; 1))ooj1lli.lOIil, now adopted by over 150 R. R. In the U. S . •  �nt i'lIl�
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EmerJGrind�$ S Emery Wheels 
�r�� �� ����c MON��E LO.rA. -
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o.  SUPER-BEATBRS 

JUST PUBLISHED ! 
" Facts a.nd Suggestiofl s regarding the Right Choice and 

RIght Use of Solld Emery Wheels and Emery Grind
ing Machinery." 124 pages. 

This Pamphlet Is offered to the Publ lc as the most com�lete Manual on the subject of Emery GrindIng yet publ I Shed. Sent .  post·pald. on receIpt of 25 cents. Address THE TANITE CO., Stroudsbul'lI', Pa. 
- -- : 0 : ---

HOW ABOUT YOUR PAY ROLL 1 
b!lri:��l�r:d,t��dt!�c�-����s'����t��rtk���ef���SF�� ha'll ds he can get along with-is not t.his the time to 
stu dy carefully the claims of labor·t'wvinfl tOIJZs ? How 
much Wages wi l l  a good E m e r v  Grinding Machin e 
drs. w ?  H o w  many men now working with Fi1e and 
Grindstone ,  and Cold Chisel , and Vj�c,  can be dispensed 
with bv running a Rotary File a mile a rnmute ? How 
many P a y  Ro l l Swell Ing men wl l l  I t  l ake to d o .  wi th 
VIse and Fi l e ,  what ONE man will do with that neVfr
du l l i ng Rotary File ,  a TanHe Emery Wbeel ? That File ����S5���I��� ��e6g?��ttlS of Adamant, and whose speed 
When money is scarce, Labor Saving Tools are cheap ! 

l�lR���3dpr������or��1��� 
Turnln� Machmes. SlIae Rests, �·oot 
Sc rol l Saws .  The very best. Selling 
eve. ywhere. Catalogues free .  

1< .  H .  BALD WIN. Lacon Ia, N. H. 

T.:IORSE STALL FLOOR, Patented through �-= the SclenLllIc American P�tent Agency. June 4.  l�n. RIghts sent by mall with full Instructions how to make and use. together with Bra ss Patent Stamp on 
l'ece1ot of 50 cta. eaell . They will keep the sta1) clean and the Horse much more comfortable. Requires but one tb lr<l' jif the usual amount of neddmll'. and Is so sImple thu.t a�l Y man can ml\ke thE'm with but little expense. 

G. W. GORD ON. Chelsea. M�ss. --' 
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SELl' OILERS, 
F

OR "'s1!];,lli�?tI�S�§ o�A
E
C:JIJrJll AND 

Owing to recent im
p
rovements in our works we are enabled to sel 011 Cups equal In finish and utility, at 25 per cent less than any house in the country. '1'. HOLLANb 

8 Gold Street. New York. 

KIDDER'S P ASTILES-A Sure Relief for 
Asthma. STOWELL & CO. Cbarlestown . Mass. 

1,000 IN USE. 
Address 

ROOT STEAM EN
GINE CO .. 

2d Av. & 28th Street . 
New York. 

HOUSTON'S PATENT 
TURBINE WATER WHEEL. 

Ptiit, Strongest, Cheapest, Best. 
In the test at Holyoke. In 

1872. the Houston gave the 
highest perceutuge ever 
shown in a reliable test and 
the bhrbc8t aver age re
sults ever obtained. In 
practf cal use it is everywhere 
demonstrating its superior· 
Ity over all others . ErneI" 
son's fuB report furnished on 
appUcation . Send for Clrcu· 
lar. 
MERRILL & HOUSTON 

IRON WORKS. 
BeloIt. WisconsIn .  

MANUFACTURERS OF 
The celebrated Greene Variable Cut.OffEnl!'fne ; Lowe's 
Patent Tubular and Flue Bollers : Plain SUde Valve Sta· 
tionary, Hoisting, and Portable Engines. Bo1l!\rs of aU 
����ba�

t
�,�r:' B�

u
:;:��. ��I������,�n

S
l���

g
M��hi:���: 

Agents for the .;few Haven Manufacturing �o .'s Machin
ists' Tools ; for Judson's Governors and Stop·Valves : 
Sturtevant Blowers ; and DifferentIal Pulley·B locks . 
WAREROO M S. 10 BARCLAY s'r., NEW YORK. 
WORK�. PATERSON. NEW J EH8EY .  

A lf ENTS W A NTED-Anybody can make 
It pay. FIrst class articles for Office and Honse 

lio ld  use . Manufacturer's prices ,  and enormous profi.ts 
A d d r  ..... for circular. JAS. H . WHLTE. N ewark. N'. J. 

Save fuel . and SUPfI)); DRY steam. Easily attache a to 
any boller. NRY W'�Ul1�tJisr..n:§��"fork. 

P t For testing Ovens . Boner yrome ers. fiues. Blast furnaces. 
Snper·Heated Steam. on Stll1s. &c. 

� Address HENRY W. BULKLEY. 
98 LIberty St., New York. 

AMERICAN SAW CO., 
No . . 1 Ferry St. , New York. 

I Movable-Toothed Circular Saws _����������� P.ERFORATED CROSS-CUT, 

MANUFACTURERS, TRENTON, N. J. 

FOR Inclined Planes,Standing- Ship Rig-ging 
Bridges, Ferries, Stays , or Guys Gn !>err1Cks & L:ranes, 

THIer R<>pes. Sash Cords of Copper and Iron. LIghtnIng 
Conducters of C0'1,er. �ecial attention gh en to holot· 
:Jtf.���� �fvr�1 k��IC

s
/��d Ig��:,

n
M��i:::rt':n Atfet
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oamphlet on i'ransmlssion of Power by WIre Ropes. A 
large nock constantly on hand at New York Warehonse 

NO. 117 LIberty street. 

WIR'B ROPE. 
Jobn W. Ma.on & Co . •  43 Broa�way. New York. 

IRON PLANERS, ENGINE LATHES 
Drll1a. and other Machlnlsts· Tools. of s

w,
erlor qual n�n o.!'n�a��c�':.�3:'i:�I�\wF�� W�.1

o
:ANti'� .r8�

c
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lNG CO. New Haven . Conn. 

Machinist's Tools, 
EXTRA HEAVY AND IlIPROVED. 

LUCIUS W. POND, MANUFACTURER 
Worcester, Mass. 

War .... ooms. 98 LIberty Street. New York. 
A. C. 8'l'R RLHNS. Alrent. 

AND 
SOLID SA WS. 

I V E N S  & B RiL3°K E S  P A T E N T Eccentric-Geared Power Press, 

RANSOM SYPHON CONDENSER perfects 
and maintains vacuum on SteamEng1nes at cost of 

one ocr cent Its va.lue. and bv tts use Vacuum Pans art 
rnll W1tll Iuil vacuum w1thout Afr Purno. Please call at 
the Company's Office, B utl'alo , N. Y. Cir(;ulars sen t to 
hnyaddress. 

STATIONARY AND PORTARLE STEAM ENGINES, 
Babcock & Wilcox Patent Safety Boilers, 

LEFF EL'S DOU BLE TUR B I N E  WATER W H E E L. 
SHAFTING, I'ULLEYS, HANGERS AND GEARlNQ, 

P O O LE & HUNT, BALTIM O R E .  

" Soluble Glass," 
Manufactured by 

L. & J. W. FEUCHTWANGER. New York. 

PAT. W ATER·PROOF BUILDING PAPER. 
NO TAR USED. 

or Parti es using this Papel' once will use no other. 
COFFIN & LYON, Paper and TwIne Warehouse. No. 2S Beekman Street . 
• New York ,  Sole Agents. Samples and Catalogues sent free. 

IRON STEA1I'ISHIP BUILDERS. 

NEAFIE & LEVY, 
PENN WORKS 

MA.RINE ENGINE� BOIkER� AND �UILD
ERS O

'HCf�AD:';;�PBI� �A�INES, 

STEAM BOILER AND PIPE 

COVERING 
C A R P E N T E R S  

A Iilpeclmcn copy of the AMERICA.N BUILDER mailed to 
you 11'ee by sending address to CHARLES D. LAKEY.  
Publisher. 23 Murray Street,New York. 

N FURNISHING WORKS 

Burr �mstl:,"n��:���t�'i,I�
h
!.'ilg�IJ�<1"f:';��in��v..c���s� M.1II PIcks. Water Wheels. Pulleys a"d Gearing. specially .dapted to fiour mlll.. Send for chtalov,ue. 

_;==:o--;;=;":;:.;;;T:-:."N�O:;;Y,=E 6; SOl<. Buffalo. N'. Y. 
KEEP YOUR BOILERS dLEAN� 
A N T I  LA M I NA 

prevents and removes Bcale In Steam BOllers--<1oes not 
�re the I

ron . )� ���'Lr:fu:)'� l6'�{�; pbfl�"J'e\��ia,P8 .  

J. " )  . . . .... .:"1 , ; 1 .. 1..: / ��lC I  I I I  W a Le I '  J 
JAMES LEFFEL &. CO., 

SPRINGFIELD. ORIO. or lO'J LI BERTY ST.,  N .  Y. CITY. 

ROGERS' TANNATE OF SODA, against 
Incrustation In bollers ; generally ap�roved bi!: 
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vigorously prosecu ted. 

MAGIC 
LANTERNS AND STEREOPTICON S. 
for Public ExhIbition ... Out,·door Ad· 

vertisement�, etc., etc. A good paying investmen t for a 
man 

��ll1��T'i'�:t��tI�l'a
t
:.
l
�ff'&"a"s:!�eSt , . New York. 

How Pig Iron can be Made 
FOR FIVE D OLLARS A TUN. CLEAR O�' SULPHUR. 

Inquire of D. C. FLINT. Bardolpb. Ills . • EMERY WHEEL MACHINERY 
for grinding Tools and Metals. gum· 
mlng Saws cleanIng Castlngs,grlnd· . IngPlaner KnIves perfectly straigbt 
-unequaled for tbe sterling qnallty 

. ': f�e ��r���ri;�f :��ry����J1J���s 
""-=� AMEUICAN TWIST .ORILL COM· 

PANY. Woonsocket .& .  L 

PORTLAND CEMENT, From the best Lon�M�n:itim���'C1r3���I&�f. A Practical Treatise on Cement fllrnlsbed for 25 centa 

[OCTOBER 25,  1 873 . 
JJr T. V. Carpenter. AdvertIsing Agent. Addrfs, Box 773. New York cIty. 

P. BLAISDELL & CO . ,  
MANUFACTURERS OF THE BEST 

Patent Drill Presses. with Q,uick 
Return Motion, 

In the Market, also other M achinist. Tool8. 
SE:ND FOB CUTS. 

B U I L D E RS 
WORCESTER. MASS. 

SEND FOR BOOK CATALOGUE 
BICKNELL.27 Warren st . •  N.Y 

The Pulsometer or Magic Pump. 
The Simplest . most durable and effective 
steam pump now ID use. Adapted to all 
situations and performs al1 thf" functIOns 
of a steam pump wtthout ttS conseo ueu t  
wear and care. No mach1nery aoont it. 
Nothing to wear oul . WlII pnmp gritty 
or muddy water without wear or tn1ury to 
Its parts . It cannot get out of order. 

C. HENRY HALL & CO . •  
20 Cortlandt Street. 

New York City. 

lYIAHOGANY, 
ROSEWOOD, WALNUT, WHITE HOLLY 

SATIN WOOD HUNGARIAN ASH, AND 
ALL KINDS OF WOODS. 

IN LOGS, PLANK, BOARDS, AND VENEERS. 
lfEO. W. HEAD &, CO .•  

Mill and Yard�86 to 200 LewIs St . . cor.6th St .•  Eo R . •  N. Y IJ= :t��f�:e g;,��i�;�'grglt:fo�����d'��I��t'I�f�
d . 

Veneer Cutting Machines 
FOR SALE. 

ON:nJtl'&���m�!l�HINE, cntti ng 4 ft. long 

ONE SLICING MAUHINE, cutting Ij ft. 6 I n .  
lon&. 

Both In perfect order. wIth pulleys. sbaftlng. etc. Com· 
plete for Immediate use. PrIce low. 

Address GEO .  W. READ & CO., 
IS6 to200 Lewl. Street. E .  R . •  New Yo rk . 

1. HE HEALD & SISOO 
Patent Centrifu�al Pumps, 

VERTICAL & HoiiIZONTAL. 
Fir8t Premi1.tm8 at .New Orleans, Cinclunatl , a.nd New 

York. H Medal Of Special AU'ard," American 
InstI tute, 1872. 

Perfect satisfaction guaranteed. The cheapest. most 
durable, popular and successful Pump known, for Paper 
Makers, Tanners

! 
Contractors , Brick Makers, DistIllers, 

etc. Pumps wit 1 engine on frame. complete, at low 
flgures,for Wrecking,Dredging, IrrIgating, etc. Illustrd.
ted 

�
alllPhlet,free. 600 �eferences to parties a.ctUo.ll
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N. Y. Safety Steam Power Co . , 
30 CORTLANDT STREET, 

N E W  Y O R K  -0-
Superior STEAM ENGINES A1IoT]) BOIL-
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nomical, laSl1y Managed t,nd not lia
ble to derangemen t. Their COMBINED 
ENGINE AND BOILE R is peculiarly 
:���f����r .alktr�rfhoaS;�06;%�;��;' 
from 2 to 100 horse power, in UBe. 
Send for tllustrR.t.p.d circular . 

od$75 to $250 per month, �:{l�"rte[e� !�W� �i���d*'i"�irlyG�:M�m� INr��iJiP. ci!�� s= Machine will stitch, hem, fell, ttlck, quilt, cord, bind, 
= braid and embroider in a most superior manner. Price t:> only $15. Fullv licensed and warranted for five yetlrs. 
pWe will pay $1.000 for any machine that wlll sew a 
fIJ����geft ��keesb
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�.econd stitch can be cut, and sWI the cloth cannot be 
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t��1nfiten�;, P6'la �i=i!�fo� bD!rom which twice that amounf can be made. Addre.s 

CI:l�a��?I�� �r �h����O�O�"88. ; Plttsbnrgb . Pa. ; Cbl· 

TRY THE V lCTOR DRILL C HUCK.-
Warranted to hold with a clasp of the band . TrI· 
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