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THE EAST RIVER"BRIDGE, 
The rapid progre�s made during recent months, in the 

construction of the great suspension bridge between New 
York and Brooklyn, indicates that no very extended time 
will elapse before its stupendous network will have bound 
the sister cities together. The fine engraving which we pre
sent. below affords an excellent idea of how the grand work 
will look when it is finished ,to an observer stationed in front 
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of the new ferry house on the Brooklyn side. Each of the 
massive towers is to be 278 feet high, eight feet less than 
Trinity church steeple. T wo hundred and twenty-five feet 
of the Brooklyn tower, and about one hundred and twenty 
feet of that on the New York shore, are thus far completed. 
Work on the anchorage located in James street, Brooklyn, 
at about 800 feet from the tower, is advancing and the ma
sonry is already several feet above t.he ground. The New 
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IN ADVANCE. 

York anchorage will probably be commenced early in the 
spring. At the presnt time but a small force of workmen are 
employed, as the prevalent cold weather interferes with con
tinuous labor upon the masonry. 

The length of the great span, which is represented across 
the river, is 1,600 feet, and its approach on the New York 
side is to start from near the City Hall, and ascend gradually 
the intervening distance of 238 feet. The elevation of the 
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center of the bridge above the water will be 130 feet, p.nd the 
roadway 80 feet wide. The view from thE" lattp,r will be one 
of the finest in the world, both i n  beauty and extent. 

It is believed that this thoroughfare will, when completed, 
command an independent travel eq ually great with the exist· 
ing ferries, which will retain their own business; and that 
even these two immense means of communication will ere 
long be insufficieut to accommodate the rapidly increasing 
demands of the multitudes yet to line the shores, so that the 
building of suumarine tunnels will eventually become a 
necessity. 
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1 titntific �mtricatt. 
to be brought to rest before the direction can be changed. 
If it worked as represented in our diagram, the shocks that 
would occur each time the motion was reversed would be 
very sever!? It is probable, then, that the exhaust valve 
commences to open, as at E, before the end of the stroke is 
reached. There will probably be some back pressure also, 
so that the exhaust line will be represented by F G, instead 
of C D. It is  quite likely that the exhaust valve closes be
fore the end of the return stroke, so that a cushion line, G 
H, is produced, and that the steam valve is set with lead, so 
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that it opens at H. It would appear, then, that perhaps a 
figure; A E F G H, may represent the action of the steam, 
instead of A BC D. and it will be seen that, if such is the 
case, the IDean effective pressure per square inch will be 
considerably less than 70 pounds. 

In the majority of engines, the steam valve has some lap, 
so that it is closed before the end of the stroke. and the steam 
is allowed to expand, producing an expansion curve, I K, on 
our graphical representation, in which case, A I K F G H, (Illustrated articles are marked wIth an asterIsk.) 
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INDICATING STEAM ENGINES. 
Questions from our correspondents, in relation to the pow

er of steam engines, recur so otten that we think it may be 
timely to devote some space to their general consideration. 
\Ve are frequently asked what is the power of an engine of 
a given size, making a certain number of revolutions per 
minute, with a specified steam pressure. Most of our read
efd know that the horse power of an engine is equal to the 
mean t'ffective pressure on the piston, in pound_, multiplied 
by the piston speed in feet per minute, and divided by 33,000. 
Hence those who send us queries of the nature mentioned 
above doubtless think that it will be an easy matter for us 
to determine the horse power. As a matter of fact, we sup
pose that very few of the answers we have rendered to these 
questions have been anything but rough approximation to 
the true solutions. We have been careful to hint as much, 
in working out each example ; but perhaps it may be well to 
give a more definite explanation. 

Referring to the rule for finding the horse power of an 
engine, it will be seen that the mean effective pressure on 
the piston is required. This, we believe, has never been 
sent to us. True, our correspondents give the pressure in 
boiler per steam gage, and sometimes mention the point at 
which the steam is cut off in the cylinder. They have never 
sent, however, to the best of our recollection, the amount of 
back pressure resisting the movement of the piston, the ini
tial pressure of steam in the cylinder, the amount of steam 
and exhaust lead, and the point at which the exhaust cushion 
commences. We will endeavor to sho w how all these things 
affect the solution of the problem. 

The following, taken from a back number of our paper, is 
a fair specimen of questions of this character: " What horse 
power has an engine of the following dimensions: Cylinder 
9x16 inches, working at 63 revolutions per minute, with a 
pressure of 70 pounds to the square inch?" 

Accepting our correspondent's stat<lDlent as the correct 
one, we call readily represent the action of steam in the cy
linder during the stroke by a rectangle, A BC D. Thus, 
while the piston is being acted u pon by the steam, A B. 70 
pounds above D C, on any convenient scale, will reprosent 
the steam or pressure line, the point, A, corre5ponding, to 
the commencement of the piston's stroke, and the point, B, 
to the end. \\'hen the piston has reached the end of the 
stroke, the exhaust valve opens, and the line, B C, repre
sents the fall of the pressure from 70 pounds, per gage, to 
nothing. The piston then returns, and C D represents the 
pressure during exhaust. When the piston has returned to 
the starting point, the steam valve is opened, and the line, 
D A, sho ws that the pressure rises to 70 pounds again, for 

he next stroke. This, we say, is the graphical representa-
tion of th e action of the steam, according to the data given 
by our correspondent. Our readers do not need to be told , 
however, that it is not usual to work engines in this manner, 
as it produces violent strains, and is far from being econom
ical. The piston moves to and fro, and requires, of course, 

In general, the initial pressure of steam in the cylinder is 
less than the boiler pressure, from which it would appear 
that L M K F G H lliore probably represents the state of 
affairs, in our correspondent's engine, than A BC D. 

Those who have followed us thus far will doubtless ac
cept our original statement, that the best answers we can 
give to questions like the one under consideration will only 
be rough avproximations. But it is possible to arrive at the 
truth. in cases of this kind. If a gage were attached to the 
cylinder, it would mark the varying pressure at different 
points of the stroke. The steam engine indicator performs 
this office admirably, recording the pressure at each succes
sive point, thus forming essentially such a diagram as we 
have already represented. This is the only accurate method 
by which th e mean effective pressure of the steam can be 
ascertained. The indicator shows, in addition, many things 
of interest and importance which our space will not permit 
us to consider at present. The importance of knowing the 
true power developed by an engine must be apparent to all 
our readers, anl we need not enlarge upon it. The test of 
an engine with the indicator frequently discloses derange
ments and imperfections that could not be otherwis� discov
ered. The indicator, however, is  an exceedingly delicate in
strument, and must be carefully manipulated to secure ac
curate results; hence tests of tb.is character should be made 
by those who are truly experts. 

\Ve can readily perceive, from the numerous inquiries on 
the sul:.ject, that many of our readers realize the importance 
of knowing the power developed by their engines, and per
haps our remarks will be useful in showing them the means 
by which they can have their questions correctly answered.  

-------------.�, .. �.-------------

DR. HENRY DRAPER'S RECENT DISCOVERIES IN 
SPECTROSCOPIC ANALYSIS, 

In a recent number of the American Journal oj Science and 
Art, there is an i mportant paper on "Diffraction Spectrum
Photography," by Dr. ,Henry Draper, which is being reprint 
ed in England, France, Germany, and Italy. Until quite re
cently, spectroscopic investigation has been conducted almost 
entirely by the aid of prisms; but the prismatic s pectrum is 
far less suitable for exact inquiry than' the diffraction s pec
trum produced by a grating of fine lines ruled on glass; be
cause in the former case, the red end of the spectrum is con
tracted and the violet dilated, while in the latter the rays are 
presented in the true order of their wave lengths. Moreover, 
no two prisms give spectra that are exactly alike in the amount 
of this contraction and dilatation ; and hence various ob
server have great difficulty in comparing their results to
gether. 

As all diffraction' spectra are exactly alike, and, to use a tech
nical term, they have no "irrationality of dispersion, " it seems 
singular that prismatic obaervation has not long since been 
abandoned. But gratings have hitherto been very difficult 
to obtain ; and, besides the spectrum produced by a grating is 
much fainter than that by a prism. Our distinguished 
townsman Mr, Rutherford has, however, constructed a ma
chine which makes better rulings on glass than any heretofore 
produced, and it is with one of these that Dr. Draper has 
worked. 

The main object of the present research has been to fur
nish a photographic map of the violet and ultra violet 
rays of the spectrum, to serve as a permanent reference map 
and to complete the great work of Angstrilm, whose "Spec
tre Normal du Soleil" is unq uestionably the most laborious 
and exact contribution to spectrum analysis made in recent 
times. Angstrilm has, up to the present, failed in his at· 
tempts to do the very thing'that Dr. Draper has succeeded in 
accom'plishing so thoroughly. In many respects, indeed, Dr. 
Draper's work at the violet end of the spectrum exceeds in 
exactness that of Angstrilm int he visible regions, as is well 
seen in the part between the fixed lines G and H, where the 
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map of one observer overlaps that of the other. ;'\1any line 
that Angstrilm has omitted or misplaced are corrected by 
Draper; and in one place alone, 17 new lines are added. 

By an ingenious device, the wave lengths of rays entirely 
invisible have been measured with an exactness exceeding 
that of those that are visible; and errors have actually been 
detected in some of the fundamental wave lengths of the 
standard test books . . 

The photograph which accompanies the pllper is of beau 
tiful definition and large size. If the whole !lolar spectrum 
were presented on the same scale, it would be about 10 fee 
long . 

------------_.�'.�'4.-------------
GAIL BORDEN. 

Upon a shady knoll in the beautiful cemetery of 'Wood 
lawn near this city, in full view from the windows of the 
New Haven railway cars, stands a substantial family monu 
ment in granite, which at one time attracted the attention of 
the passing traveller by the peculiarity of the emblem by 
which it was surmounted. That emblem consisted of a m ilk 
can, cut of solid stone, representing in form and size the fa
miliar utensil so commonly used here in our streets, for the 
transport and sale of milk. This was the chosen monument 
by which our friend Gail Borden, inventor and originator of 
the great industrial product now known as Condensed Milk, 
had desired to mark his last earthly resting place , when he 
should have been gathered to his fathers. The des:re thus 
expressed was honorably characteristic of the individual. 
He was emphatically a man of the people ; and although in 
process of time, by the success of his mos� excellent and use
ful inventions, he acquired grQat wealth, he ever regarded 
himself as one of the humblest of workers in the family of 
man; and the p ossession of riches never led him to put on 
aristocratic airs. He despised that sort of pride wh'ch makes 
some people ashamed of the humble origin of thei r progeni

tors, and wished that, in this r�spect, the very stones above 
his grave should teach a useful lesson .  Surely they com
memorate the truth that h onest industry is better than titled 

birth. 
Gail Borden was born in Norwich, N. Y. , in 1801, his pa

rents being Ne'" England people. In 1829 he removed to 

Texas, where he was always esteemed for his probity of 

character and earnest efforts for the public good. He was at 
one time a United States Surveyor, afterwards a news

paper conductor, then the Collector of the port of Galveston, 

when Texas was known as the Lone Star Republic. In 1853 
he succeeded in producing Condensed Milk, as a permanent 

article of manufacture, which he accomplished by concelltrat 

ing in vacuo. We well remember his early efforts in this 

direction, which were most persevering and arduous. The 

Patent Office for a long time refused to issue his patents, but 

finally yielded, and the new manufacture then received its 

first imp:tlse. Mr. Borden's patents were obtained through 

this office. For over twenty years we enjoyed the uninter

rupted friendship of this truly excellent man. Genial, kind

hearted, benevolent, his life W8.il a most useful olle and hiH 
memory blessed. He died on th" 11th of January, 1!J74, 
aged 73 years, at Bordenville, Texas, where he had estab

lished a large factory for the production of concentrated foods, 

chiefly meats. He leaves a large and intpresting family. 

His remains are to be brought to Woodlawn. The trustees 

of the cemetery have removed the granite milk can from his 
monument, as an infringement upon the rules of fastidious 

taste. But no one can blot out the record of bis noble life, 

nor the splendid results of his long and u seful labors. 

Gail Borden was the inventor and first introducer, in mer

chantable form, of Condensed Milk. He may be said to have 

supplied the world with a new article of food. Medical au 

thorities give it the highest place in the nourishment of the 

sick and the young. He lived to see the use of this mOH 

valuable product extended over the globe. Nearly all civil 

ized nations, following his patterns and instructions, now 

have their factories for the supply of  the article, which, as 

the years roll on, wUl be still more highly valued , while the 

work of its production will employ the industry of thousands 

of people. Gail Borden may be truly style<1 a benefactor of 

his race. 
______________ .�'.�.4. __ ----------_ 

STEAM ON CANALS. 
We have before us a report of the trial trips of the steam 

caoal boat, William Newman, through the Erie canal, in 

the seasons of 1872 and 1873. We have also the report of En 

gineer Greene on the trials of 1872. Hi� report on the trial;, 

of last season has not yet been received. The figures in these 

reports only confirm what has frequently before been shown 

by experiment: that it is not sufficient to put a good engine 

into a boat to ensure succe�s; the boat must also be modeled 

to suit the engine. The ordinary canal boat, built in  the 

form of a box 
'
in order to obtain great carrying capacity, can

not be propelled directly by steam power as cheaply as i 

can be towed. Thus it appears, from Mr. Greene's report 

that the engine of the William Newman, in the trip made 

in 1872, developed an average indicated horse power vary 

ing between 30 and 35, to produce an average speed uf 2·727 

miles per hour. This same speed could probably have been 

effected by towing with from 3 to 4 horses, and it is easy to 

see that the steam power is much the most expensive. The 

power developed in the trial trip in 1873 is not "tated; but 

from the data given, it probably exceeded 50 horse power, to 

produce a speed of a'691 miles per hour. It is bt"cause such 

slow speeds are required on the canals that the inefficiency 

of this mode of propulsion is not at once apparent. If an 

ocean steamer only utilized about 12 per cent of the power 

developed by the engines. probably the vessel would not be 

large enough to contain the machinery that would be re

quired to produce a speed of 14 knots an hour. It appears to 
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us that the prize offered by the Legislature has stimulated 
invention in the wrong direction. It is  scarcely possible to 
give a canal boat the form required for . a steamer . withou 
seriou�ly reducing the e.arrying capacity. It would seem 
better, then, to place the engine on a separate vessel, which 
could be properly designed, letting this vessel take the place 
of horses to tow the canal boats .  

-------------.�,.� .•• -------------

A YEAR'S INVENTIVE PROGRESS. 
'fhe f('llowing schedule indicates the progress of invention 

in the united �tates during the year 1873, and consists in a 
list of the number (If patents issued by the United States 
Patent Office to citizens of each State and Territory, to 
foreign subject� , and to members of the Army and Revenu,� 
Marine Service. The table also shows the relative ratio of 
patents obtained to the population of each political division: 

To cftlzens of I SU�ber I it�g���;e I To citizen. of patents. I to each 
'\'h-':.b"":ca,""n-:-a,-.. -. .  -. .  -. .  � . .  '.. ·13 

I Number I Popnln. 
of tlon:one 

patents. to each 

ArknnsaPo........ .... 11 
California .... . . . . ... Z51 
Colorado Territory. JJ 
(;onnecticut. .. .. . . .. 622 
I>.t.kota 'l'crritorv.. . 20 
Delaware ....... :.... 43 
llistrlct of Columbia lO!l 
Florida............... � 
Geor.rm, ... . ... . ..... ;,3 
Ida.ho Territory..... 1 
I11lnoi................ H41 
Indiana.............. 311 
Iowa ................. 2i� Kan!o' a� , • • • • • • • • • • • • • .  li.l 

Kentl1l'ky ......... .. . lIt 
Lonhdallll............ �6 
Maine ................ 139 
Maryland ............ I�I 
"MassachUsetts . . . . • .. 1.:179 
Michigan.. ...... .... S56 
Minnesota . .......... 1lU 
)fjs�il"slppl.... ...... 55 
�1il;souri. . . .. ......... 288 

2'J,185 
44.01� 

2.2:12 
1':1 
1.0!l0 

31 •• 50 
1.208 

23.,168 
:I'�.311 
11.999 
a,ooo 
5404 4:85-1 
4.&59 

11,590 
7,51:! 
4,510 
4.088 
1 ,051 
8.:l'l6 
3.991 

15,t}33 
a,�j5 

Montana Territory.. 8 
N ebra.lta......... .. .. 28 
Xevad"............... 19 
Xcw Hamp.blre...... 121 
Xew Jer.ey ........... 614 
�ew �lexico Ter.... 1 
Xew York ......... ... 2.826 
Xorth Carolina...... 58 
Ohio .................. 832 
Oregon.. . ........ ... 19 
Penul!lylvanin ........ 1,6:-19 
Rhode I.land... .... 161 
�outh Carolina...... �5 
Tennessee.. .. .... ... 105 
Texas . . . . ... . ... ..... HJ9 
H���

e
�eSv

t
.ai::r�f��l��· � 

Utah Territory..... Ii 
V �rll.l0nt. ........ . .. . �-;. 
VIrgmia.............. If) 
�::!l!Qfr�i�lI.��·::.: 4� 
'Vtscollsin . .. . ....... 217 
Wyoming Territory � 

f:�� i'� 
1 :475 

91.874 
1.551 

18,-172 
s.� 
4,785 
:!,U8 
1.001 

.8,224 11.986 
1.510 
3,750 

10.818 
3.914 

16,120 
3.99'l 10.524 
4.860 
-1,559 

Total to citizem of the "United Statel! 12, 371, or one pat
ent to each 3,116 of the population. Total granted to citi. 
zens of foreign countries, 491. Grand total, 12,862, which 
includes reisBuel!l and des igns, but not trade marks. 

Wi th reference to sectional distribution, the foregOing 
schedule reduces itself to the follow ing ; 
Middle States . .... ....... , ...... ,5.119 I Terrltorle. and tbe District of 
i,Y.;':t\:'�a�t::�'1ii';ie,,·.:::::::: ',. : t� Unl��Ju§·��l:.· :Army aiid' ·Reve·

. 
1

40 
Southern States . . ..... ......... . 1,�7.J: nue Marine ... ............... 9 
Pacillc Stateo (Cal.&Orc�on).. :1'10 _ 

Total. .. . .. . . . ... . .. . ..... . ' . . . . . . . . . . . . . . . . . . . . . ...... 12,871 

By inspection of these data it is shown that, as compared 
w ith the number of patents issued in 1872, the aggregate of 
1873 is smaller by 140 for citizens the United State�, and by 
31 for dw"llers abroad. Considering numbers merely, New 
York stands first, with 2,826. and New Mexico and idaho last, 
with but 1 each. Connecticut, however, fairly heads the li�t. 
as relative population must also enter into the ealculation ; 
her ratio is 1 patent to every 860 souls. The District of 
Columbia is next, with a proportion, of 1 to every 1,208. Ari. 
zona and Alaska are enti rely unrepresented, and New Mexico 
has but a single patentee for 1873 among her whole popula . 
tion of 91,874. The Southern States still present a low 
average ; and in proportion to their population, fall b " hind all 
the rest of the cuuntry. A slight increase of four patents is 
noticeable over the aggregate of 1872. The list of States 
which show an increase over last year includes the following: 
.�labama, California, Iowa, Kansas,  Louisiana, Maryland, 
Minnesota, Mississippi, Missouri, Montana, Nebraska , New 
Hampshire, New Jersey, North Carolina, Pennsylvania, 
Tennessee, 'fexas, and Washington Territory, also the 
United States Army. The remainder have decreased or else 
remained stationary. 

It may be added as an i nteresting and perhaps significant 
fact that, in the fOUl political divisions in which the least 
number of patents have been granted, the circulation of the 
ScrExTn'Ic AMERICAN is the smallest ; and in other States, 
the ratio inc ,'eases in proportion to the circulation of this 
}laper among its inhabitants. Thus in New York, the State 
Jlaving the lalgest n umber of patents, our patrons exceed 
those of any ether State; while in New England and the West, 
whence, as the statistics show, the most inventions emanate, 
the SCIEXTIFIC AllERICAN has the greatebt circulation . 

------------__ .H .• � ... ____________ _ 

PROCEEDINGS OF THE PATENT CONVENTION. 

The Paten t Convention, the call for which was recently 
alluded to in our columns, began its labors at W ashingt�n, 
on January 15th. Some two hundred delegates were pres. 

ent. The following is the organization: 
President, J. M. Thacher; Vice Presidents, N. R. Graham, 

,V. 'V. Vr. Wood, H. E. Towle, Miles Pratt; Secretaries,  J .  
('. Bancroft, W. C.  McIntyre, a n d  C .  F. S tansbury. The reo 
solution of the Vienna Congre�s,declaring that the protection 
of inventorll should be guaranteed by the laws of all civilized 
nations, for the reasons given, was adopted. The second reo 
solution, declaring that :1n effective and useful patent law 
should be ba�ed on the principles set forth was modified by 
adding: 

" A patent should be glanted for a term of seventeen years, 
with a privilege of extension for the beneM of the inventor 
or his heirs for a further term of at least seven years. " Sev. 
eral resolutions were offered touching upon the inventors' in
terests and the patent laws of the United States. C. M. 
Parks presented a resolution, recommending that Congress 
make Ulle of the surplus fund of the Patent Office, now in the 
United States Treasury, for the erection of a suitable building 
in Jud iciary square, for the exhibition of the models of in
ventions. This fund is stated to be over $1,000,000. Fur. 
ther reports in our next. 

-------------.� .•. �.------------
VERMIN KILLER.--Dore patents the use of the following 

mixture for the destruction of bugs, fieas, ants, etc. , and 
their eggs: Bisulphide of carbon 80 parts; petroleum essence 
20 parts. The liquid is to be applied to furniture, etc., by a 
brush. 

PSYCHIC FORCE. 
Some time ago we published an acco unt by Dr. 'Villiam 

Crookes, the distinguished sclentiat of London, editor of the 
Quarterly Journal of Science, Chemical Ne'I.Cs, etc. , of his ex· 
periments and observations in connection with the phenome
na of Spiritualism. We gave engravings of the special ap. 
paratus designed by Dr. Cl'Ookes for the purpose of detectiDg 
the fraud, if any exibted, and of m"asuring the actual de· 
gree of invisible force that was alleged to be exerted. This 
apparatus consisted of a self. registerin!1 balance, which. to 
the s urprise of the Doctor and his friends, went down before 
their eyes and registered a considerable degree of force, 
when the medium, Home, simply pointed his finger at the 
balance, but did not touch it. The force thus manifested 
was designated psychic force by Dr. Ctookes. The publica· 
tions of the learned Doctor attracted much attention at the 

... ., 
The ninth class consists of the appearance of hands, either 

self.luminous or visible by ordinary light. In one case a 
small hand mse up from an opening in the di ning table and 
ga,-e him a flower. The hands and fingers do not always ap
pear solid and life-like, sometimes indeed seeming like a 
nebulous cloud, partly condensed in the form of a hand. lIe 
has more than once seen first an obj ect move, then a luminolls 
cloud appear to form about it, and lastly, the cloud conden�e 
into sha pe and become a perfectly formed haud. At th is stage 
it was visible to all present. Sometimes it was life. like 
and graceful, the tingers moving and the flesh al'pal'ently as 
human as that of any person in the room. At the drm or wrist 
it became hazy , and passed off into a luminol1S cloud. 'fo the 
touch the hand appeared sometimes icy cold and dead, at 
others warm, grasping his own with the timl pl�osure of an 
old friend. In one instance he retaint d one of these hands 

time , and subjected him to the I$everest ridicule among the in his own, firmly resolved not to let it escape. There waH 
learned . He however promised to pursue th e investigations no struggle, no effort to get loose, but it gradually seemed to 
and publish further reports. This he has now done, and resolve itself into vapor, and faded in that manner from his 
announces his intention to gi ve still further details. Most of grasp. The tenth class comprised direct wti ting, exhibited 
the wonders which he now describes took place in his own sometimes in darkness , somet:mes in ligllt. so me times with
house, and were witnessed by parties of friend�, all of whom out any apparent agency, at others throu g-Il tlJe llip.dium of 
give con�urrent testimoDY as to the actuality of what is I a hand. The eleventh class embraces the mrest phenomena , 
stated. namely ,  those of phantom forms and faces, which he wit· 
. These spiritual performances seem to invol ve something n"ssed in a few instances only . The twelfth class cove rs 
w'hic� as Lord Dundreary would say, " no fellow can find phenomena that seem to poin t to the agency of an exterior 
out,'.' and the Psychic Force theory of Dr. Crookes is perhaps intelligence, other than that of the medium or some person 
as acceptable as any, while none of them tell us how the in the room. Althou;�h the hypothesis h as been suggested 
thing is done. Xone of the doings here recited surpass the that the medium is the source of this intelligence . by those 
tricks of the magician Harlz of this city--the box trick , for who think they see in this an exp\anation of many of tl.<1 
exaIiiple, recently mentioned by us. The box is first tied up facts, yet Mr. Crookes has reason to believe that, iu certain in, 
and sealed, then entirely folded up within a canvas slieet, stances at least, they result from the agency of an outside iIi· 
and again tied and sealed , all being done by a committee of telligence not belonging to any human being p resent. 
detectives before the audience. Into this box, in the course _ ._._ 
of t wo minutes time, Hartz then introduces a man, without SCIENTIFIC AND PRACTICAL INFORMATION. 
disturbing the canvas envelope, ropes or seals. Other equal

ly curious performances might be mentioned, which , we be. 
lieve, have never been explained. 

EXTRACTION 0]<' QUICKllILVEU A'l' NEW _\LlIA[,EX, (".\I. 

The mineral is treated as at Idria, that is, it i� roahttd :ll 
great cylindrical furnaces in which it is placed betwcen BliC
cessive layers of wood. The mercurial vapots are C"I1' 
densed in walled chambers. The presence of time ;Il tb: 

A corrospondent of the New York 11'wune says that, in 
classifying the various phenomena that have presented 
themselves to him in the course of his enquiries, Mr. Crookes 
refers, first, to the movement of heavy bodies, with contact 

minerals greatly facilitates the disengagement of � Ite metal. 

but without mechanical exertion. This he states to be one 
4,400,000 pounds of mercury are thus yearly outalDed at an 

of the simplest forms of the phenomena observed, varying in , 
expense of abou

.
t $27 per 1001bs. At Alm�del; in Spain the 

degrees from a quivering or vibration of the room and its I 
annual product IS 2,200,000 pounds, costlDg from $90 to 

contents to the actual rising into the air of a heavy body $ 180 per 100 pounds. 

when the hands of the medium are placed upon it. These I A NEW U�E ]<'Olt INFUSORIAL SILIC.\. 
movements, and i ndeed most �f the phenomena, are preceded Infusorial silica has been strongly recommended for sur. 
by a peculiar cold air, sometimes amounting to a de cided , d" a! d b II fi f f t 

h i roun lng Ice, e, an eer co arH, reproo �[! t'R, S calli 
wind, sufficient to blow a s eet of paper about the room and 

I 
L '1 d d 

. A fi' . " 1 01 ers, an pow er magazlDes. rmlD uermm;y Ja\-e ru 
to cause a lowering of ihe thermometer by several degrees . tl d . 

f 
. 

t I I d . cen y ma e a se.'les 0 experlmen s on a arg.) sea e, an 'I'he second class mamfested themselves as percussive and I th t th t th f thO tl h d I tl It . . 
d 1" • 

k . ey asser a e use 0 is ear 1 as re leU" le me . 
other allied sounds ; sometImes as e_l�ate tl� s; sometimes ing of ice in a cellar during the summer from 2;),.)()0 to 10,000 
a cascade of sharp sounds, as from an IDductlOn coil in full d Th' t '  l '  t '  fl bl d 

. 
t 

. 
. .  . . " poun s. 18 rna erm IS no In amma e, an IS no In 

work ; detonatIOns ID the air . sounds like scratchIDg , tWit· th 1 t aff t 1 b th I tt fi d 't th . . .  e eas ec .�( y e 10 est re; an I prevents e en· 
tering as of a Dlrd, etc. The th�rd class of phenomena con· trance of rats llnd mice. 
sists in the alteration of the weIght of bodies. The fourth 
class, namely, the movemeL.t of heavy substances when at a 
distance from the medium, he 1.11.13 seen in many instances. 
An empty arm chair, at his request, moved to where he was 
sitting, and then �lowly back again, a distance of about three 
feet. He has seen tIle movement of a heavy table. nnd 
chairs turned with their backl! to the table, about a foot and 
a half off, each occupant kneeling on his chair, with hands 
resting on the back, but not touching the table. The fifth 
clal!S is that of the raising of tables and chairs off the ground, 
without contact with any person. 

The sixth class is that of the levitation of human beings, 
which has occurred in four instances in his presence, He 
has seen Mr. Home raised completely from the floor of his 
room in severa! instances. The accumulated testimony, estab. 
lishing Mr. Home's levitations, Mr. Crookes considers over · 
whelming ; and he thinks it greatly to be desired that some 
person , whose evidence will be accepted as conclusive by the 
scientific world, shall seriously and patiently examine these 
alleged facts. The seventh dass of phenomena consists in 
t he movlDg of various small articles without contact with 
any person, which he has very frequently observed, and 
where there could be no suspicion of trickery. He thinks 
that when he is in his own dining room, seated in one part of 
the room, with a number of persons keenly watching the me
dium, the latter could not. by any tricker,!', make an accor· 
deon play in his (Mr. Crookes') own hands, when the 
keys are held downward, or cause the same accordeon to 
float about the room, playing all the time. He thinks it im· 
possible to introduce machinery which shall wave window 
curtains ; pull up Vene_ian blinds eight feet off; tie a knot in 
a handkerchief and place it in a remote corner of the room; 
sound notes on a distant piano ; cause a card plate to float 
about the room ; raise a water bottle and tumbler from the 
table; make a coral necklace rist> on end; move about a fan 
so as to fan the company, or set in motion a pendulum when 
enclosed in a glass case firmly Ctlmented to the wall. The 
eighth class is that of luminous appearances. He has seen a 
soiid self·luminoU8 body, of the size and nearly the shape of 
a turkey'S egg, float noiselessly about the room, being visible 
for more than ten min utes , and striking the table three 
times, with a sound like that of a hard solid body, before 
fading away. He has seen a self·l uminous crystaline body 
placed in his hand by a hand which did not belong to any 
person in the room, and a l uminous cloud floating uDward to 
a picture. In the daylight he has seen a luminous cloud 
hover over a heliotrope on a side table, break off a sprig, and 
carry the sprig to a lady ;  and on several occasions he has 
seen a similar luminous cloud visibly condense to the form of 
a hand, al1d carry about small objects. 

ELECTRIC DlSCllAUGER IN AlIt. 

By allowing a series of sparks from an electromagnetic 
induction ai 'paratus to be discharged between platiD 11m elec
trodes in pelfectly dry air, Bottger noticed the formation of 
yellow vapJrs; and after the lapsu of a few minlltt's. nitrous 
acid was ru:ognized by the smell. If the spar::� nrc passed 
through very moist atmospheric air, or if the sides ui the 
glass veS/ld in which the experiment is conr'lwted are moist. 
ened with distilled water, and wme is alluwed to collect at 
the bottom, no yellow vapors are forme.:; lJUt the air, in a 
few minutes, acquires the characteristic odor of ozone, wh :le 
in the water the presence of hyponitric c.cid can be dttecte<1. 
Iodide of potassium and starch paper, the test in common 
use for the detection of ozone in the air, is thus shown to be 
an untrustworthy reagtnt, as it mUt!t in many caStS turn 
blue by nitrous acid. It behoves meteorologists, new that 
their attention has again been d irected to thtse facts by Pro· 
fessor Bottger, to ascertain the exact condition of moisture 
under which the acid is produced, and to e.' tablish a process 
for the estimation uf GlIOne, which llhall be of absol ute cel" 
tainty. 

Dr. Dotch of New York, who has for years occupied him· 
self with the artificial generation of ozone, states that Rtri ps 
of paper sat urated wit], the tincture of guaiacum afford a 
more sel1sit;ve and certa;nreagent or test for the presence of 
ozone than <:!ither the iodi.[c of potassiulll and t!tarch or pa
per containing protoxid" of thallium ;  and that such an 
ozonometer CRn be relio.·d.m to IShow at least 10 gradations 
or shade�. 

�(:lJoJNTIFIC GIIUUL8. 

The tOlJlb of Petrarch was recen tly opened on the occasion 
of the centpnary of tlw poet. 'fhe bones were found in 
quite perfect condition aud of an amber color ; other than 
which, we fail to note a �ingle fact of the slightest interest 
in the long account of the ceremony published by a foreign 
contemporary. It strike� us that the spectacle of a body of 
scient'ists, calling them�el \"es the " Academy of llovolenta, "  
breaking open the grave of a great man, pawing over his 
bones , and glaring at ·his dust through their eyeglr.sses, with 
apparently no other object than to make him share his coffi n  
with a bottle containing a list o f  their names, must  be re o 

freshingly idiotic. 

OZONIZED WATER, 

Ramelsberg states that some of the substances sold as 
ozonized water owe their action to the presence of chlorine. 
Behrens and Jacobsen, on the other hand , find that �ome 
ozonized water is only a dilute solution of hypochlorous 
acid. 
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ELECTRO·PLATING BALANCE. 

In the operation of electro· plating with gold or silver, a 
convenient means of regulating the exact amount of metal to 
be deposited on the articles is afforded by the automatic ap· 
paratus herewi th i llustrated , the invention of M. Roseleur, 
of Paris. 

The o bjects are suspended in tIle bath, as shown, from one 
arm of a scale beam. A b ori zontal rod , fixfd 
to the standard, supports at one extrem ity th .. 
soluble anode in tbe blLh,  and at t h e otll er con· 

ne cts with the po�itivQ pole of the battery. 
The opposite arm of the beam carries two Hale 
pans, in the upper of which is placed Q weight 
sufficient to produce eqnilibrium in the appa. 
m.tUR. In this  position , the current doee not 
pass, since the rods carrying the objects which 
form the nega tive pole are not in connection 
with the battery. But if in the lower pan 
of the balance are placed weights. corres· 

ponding to the amount of preciou s metal 
which it is desired shall bp, deposited , the equi-
librium is d estroyed. Necessarily the beam 

descends to the right, and , at the same time, 
plunges a metallic point into a cup filled with 
mercury which is in communication with the 
negative pole of the battery. The circuit be
ing thus established, the operation pl OgresseH 
and continues without necessitating attenticn ,  
until a quantity o f  the a node is deposited on 
the objects, of suffi cient weight to cause equi
librium with the weights in the lower scale 
pan. The beam then becoming once more ho. 

riz ontal , the point is withdrawn from the mer· 
cury , the current is broken , and the acti on 
ceases . 

. - �  
Fccu n datlon o C  Vegetables. 

M, Beer announces that he has pnt HooY' 
breuk's process for the fecundation of yegeta· 
bles in succes�ful practice in the Botanic Oar· 
den of Vienna. 

This process, wb ich , it would seem, achieves 

imponant results , consists simply in touching 
the extremity of the pis�il (the stigmu) of the 
flower. j u st before it bloom� , with a pencil 
dipped in honey or, better sti ll,  with honey mingled with 
the pollen of the same plant on which the operation takes 
place. The process has Hucceed ed admirably, it is stated , on 
fruit trees, and even on certain parti cular bran ches of trees 

which had never borne . On the portions b us treated , fruit 
formed in natural course, while other parts remained in their 
normal condition . 

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

THE YAMA-MAI, OR OAK TREE SILKWORM. 
The Yama.mai' is a species of s ilkworm common in Japan , 

which derives its sustenance from the leaves of oak trees. 
It has recently been introduced in Europe with considerable 
success, and is readily acclimated. In Austria, it is Rtated 
that B .. ron Bretton has obtained from a third generation 4, 000 
cocoons and 300,000 eggs. Our illustration ,  for which we are 
indebted to L(I, Nature, shows 

the worm fully devel oped and 
in its natural size, the young 
enlarged (1), and also the egg 

considerably magnified (2). The 
egg is round and sl ightly flat· 
tened in form , o f  a brown color, 
more or less dark , and is cov 
ered with black granules. J I S  
greatest diameter i s  0 '09 inel" 

and its thickne�R varies accord· 
ing to the �tate of incubation. 
As soon as the young worm 
emerges , it rapidly attains,owing 
to its contact with the air , a size 
greater than it  h ad in the egg. 
In a short t ime it grows to a 
length of 0 '2 1  inch ,  as indicated 
in the lower portion of our en· 
graving. 'The hmd, first tho
racic segment , and tbe leg�, are 
of a redd ish mahogany tinge, 
without spots, and the r est of 
the body is a golde n yellow, the 
color of gamboge. All the seg. 
ment s . from th e second to tlw 
eleventh, are traversed by l in· 
longitudinal and sharply diE ·  
tillguished black lin2� . At tl", 
end of the first age. wh ich lasts 
sixteen days, the caterpil lro r ,  af
ter its change of  sk i n .  is 0 '4:; 

inch in l engt.h and o f  !t subdued 
g'l'llen color, �lightly y e l lowish underneath. At the third 
agt', after a second ch ange of skin , the length increases to 
1 '1 inches, and the green color becomes brighter. S ubse· 
quently, during the fourth age, the body grows to 2 '7 inch
es, and finally to 3 '2 inches, when it becomes fully developed. 
The color at this period corresponds very closely to that 
of the leaves on which the worm feeds. 

The caterpillar now begins its cocoon. uniting two leaves 
with several thread� . which nre, in tur n ,  secured to branch · 
es. Its nouri shment consists in the tenderest branches, con . 
trary to the ordinary habits of other worms. Finally, it 
ejeci s a large drop of transparent liquid and begins to spin . 
T he chrysalis, whIch is the sixth age of the caterpi llar , is 

'citutific �tutricau. 
contained in a closed cocoon, In order to open the latter, a 
reservoir of liquid is supplied at the rear end, which fluid 
has the property of softening the silk, so that the butterily 
can readily break its way out. The cocoon strongly resem· 
bles that of the ordinary mulberry leaf 8ilkworm, and the 
raw silk is readily mistaken for the work of the latter. 

After a. repose of fifty days the butterfly appears , and is 

ROSELEUR'S ELECTRO-PLATING BALANCE. 

of a bright golden yellow t inged with orange on the w ings 
and body. The head is reddish . with light colored antennre, 
and the under sides of the wings are brown with gray spots. 

The importation of silk worm eggs from Japan to Eu
rope is now in extensive progress, and it i s  an interesting 
fact that, in place of transporting them 'rill the Isthmus of 
Suez, as heret.ofore, the tran scontinental route is preferred, 
The first shipment ever thus made, con sisting of nine tuns 
of egg.', val ued at $200,000, recently arrivl'd at San Francis
co, from Japan, and we re d ispatched in a freight car to ' the 
Atlantic coast for transmission to Milan, Italy. They were 
packed in leaves, in layers, in ai rtight tin boxes, which,  in 
turn, were covered with matting . The interior of the car 

was kept below the freezing point, and light carefully e x ·  
cl uded . 

THE YAMA-KAI OR OAK TREE SILKWORM. 
A variati on of seven degrees of temperature, it is said , 

would be sufficient to kill the germs. By this route tho time 
required to reach Milan,  from Yokohama, is forty·two d ays ; 
while, hy the passage through the Indian Oce&n and th e Suez 
canal, it  could be effected i n  thirty · n i n e  days . The numbt�r of 
transhipments would be the same in  both cases ; but the 
American route passes through tem perate latitudes,  while 
the other would expose the eggs to the extreme of tropical 
heat , 

• ••• • 
A SOLUTION of pearlash in water, thrown upon a fire, :lX · 

iinguisheM i t  instantly ; the proportion is 4 ounces, dissolved ' 
in hot water. and then poured into a bucket of common water. 

[JANUARY 3 I ,  1 874. 
Preservation oC Ve::etablc" b}' Drying. 

The vegetable designed to be acted upon i� fi r s :  picked 
and washed, then p!a�d in a large dry ing roo m ,  titted with 
shelves and sieves for the spreading, �haking, a n d  turning 
of the vegetables during the drying , and supplied with dry 
air at a temperature of from 950 to 1000 Fah. , and from 

which the moist air is discharged through the chimneys. 

.After this they are � ubj ected to pressure, 
formed into tablets of a certain �ize, wrapped 
in tin foil, and then packed in tin cases for 
preservation and for sending away. To pre · 

pare this for USl', it is only necessary to 
steep it for one h our i n  warm water, and 
then cook the same as fresh vegetables. 

The following is an extr" .ct from the Au· 
nals of the Central Horticultural Societ y of 
F;ance :  " It appears that there is eSTab. 
lished in Par i s, at No. 5 Rue lIfarba'uf, un· 
der the direction o f  Messrs . Chollet & Co . . a 
manufactory for the preparation , by the pro· 
ce�s of lIf, Masson, of vegetable substances, 
with which the French navy and commercial 
marine are furnished. The Horticultural 
Committee pronounced the opinion that the 
desiccating process of M. Masson preserves 
vegetables without al tering th eir constitu· 
t ion .  and reduces them to a small bulk with · 
nut impairing their flavor or nutrit i " e q uali "  
t ies .  lIf. Masson 's procepses are applied 
with entire succefS to most vegetables and 
Rcveral fruit s .  ThuR all cabbages, spinach , 
parsley, crcss,  ( ·ht'rv il . succory, and Rorrel , 
a�e d ried and pres�ed to a very �mall vol . 
um e. It is the �ame with carrots , turn i p " .  
parsnip� ,  celery, Fal sify, a n d  vi per 's grasF , 
which a re cut in thin �l ices and i n t o  Fmal l 

pieceF, to make Julie nne . Cauliflowers, 
Brussels sproutF , a�paragus, and Ftring 

beans, in  order to res ume their natural n p ·  
pearance, should n o t  b e  prcFsed . PotatoPH 
are perfe�tly preserved in thin sl ices . Pea� 
and lJeans, in a grepn Ftate , are succeed ed 
with very well .  Lastly, various fruitF, aUll 
especially apples and p (;ar8 , in S1iCb' � ,  are .. l p o  
dried, a n d  keep perfectly , "  

--------------·�·o �,�. __ ----______ _ 

Charcoal and Tar as a Sur�lcal Drcssing. 

The London La liNt strongly recommends th e use of a mix
ture of charcoal a n d  coal tar, containing 3:3 per cent of tl , ,, 
latter, in pulyer:zed form, as a dressing' for wou nds . 'fhe 
powder exercises no irritative action, and ii! easily removed 
by lotions of cold water, The charcoal absorbs gaEL'S due to 
fermentation , coagulates the al bumen , and prevents o ecom . 
position, in this respect materially aiding the action o f  the 
carbolic acid contained ill the coal tar. 'For wo un ds which 

cannot bear tho c�ntact of the powder, 100 parts 0 f pulverized 

coal tar are macerated for some hours in 400 part s o f  rather 
weak alcohol. 'l'he sol ution is  said to be very efficaciou s . 

. . • �, .. -------------
Salt hl Slckncss. 

Dr. Scudder remarks : " I am 
satisfied tha� I haye f.een patien ts 
die from deprivation of common 
Halt d tuing a protracted il1 ne�s, 

It  is a common impression tllat 
�he food for the sick should not 
be seasone d ,  and whatever fllop 
may be given, it is almost inno. 
cent of this es�ential of l i fe . In 
the milk diet that I recommend 
i n  sickness, common salt is  used 
freely, the milk being boiled and 
given hot. And if the patien t 
cannot take the usual '1 uanti ty 
in his food, I h!1ve it given in 
h is d rink. 

This matter is EO important 
that it cannot be repeated too of
ten, or dwelt upon too long. 

The most marked example ( Of  
.this want o f  comm0n S3lt I llUvc 
l'ver noticed has been i n  Hurg i . 
cal disease, especial ly in opell 
wounds. 'Without a supply o f 
r al t the tongue would become 
lJf(lad , pall id , puffy, w ith a t�n:l '  
dOllS pa8ty ,'oat,  t h e  IlPcretion� 
urrest e d ,  the circulation fel>bl .. , 
the efIusion at the l)oil lt  of in · 
j ury RerO I l � ,  with an l Ln] llea�ant 

watery p ll� ,  wh ich at last be· 
comes a mert' �n n ies o r ichor. A 
few days of a free allowan ce 

would change all this , and the patient get along well . "  
-------------.� . .  �� 

Nc'W Method oC Preparin::: .\.luminum. 

The oxide of aluminum is fir�t prepared by any of the 
processes now in use, either from kaol i n  or clay. It is then 
m ixed with wood charccal in the proportion of 40 parts char· 
coal to 1 00 of alumina, and heated to a red heat. 'Vh ile stil l 
hot, the ma8S is placed in retorts heated to dark red ness, an<i 
chlorine gas is passed over it from a gasometer. The volatile 
chloride is condensed in the receivel', and afterward . deco m 
posed by the battery ; the chlorine which is set free is 1'" 
turned to the gasometer to be used over repeatedly . Gar· 
neri employed a magneto. electric apparatus. t! 
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HYDRAULIC ENGINEERING EXTRAORDINARY. 

An iron conduit has recently been constructed which, ac
cording to the Mining a nd &ientifi·c Press, sustains the great
est water pressure in the world, namely, 1 , 720 feet, or 750 
pound s to the square inch. It carries the water supply of 
Virginia City and Gold Hill, Nevada, from Marlette lake, 
situated at an elevation of about 1 ,500 feet above the former 
town, over a valley seven miles in width, the sides of which 
are steep and precipitous, and through a route presenting 
engineering difficulties of unusually troublesome nature. The 
most awkward feature of the 
undertaking begins at an ele
vation of 1 ,885 feet above the 
track of the Virginia and 'fruc· 
l,ee railroad , at a point about 
t. wo  miles west of Lake Vie w 
Toll Housl', and thence follows 
hy an ea;;terly course the crest 
of the spur from which it 
�tarts : crosses the valley, at 
t he toll house referred to, and 
gradually asclmds to its o utlet 
end, making the entire length 
37,100 feet. The water at pre
sent is  taken from Dall 's  Creek 
hy an 18 inch tiUllle fou r  miles 
long, to the inlet, or western 
end of the pipe. From the 
outlet or eastern end of the pipe, the water is conveyed 
through a tiume of the same size, nine miles long, into 
Virginia and Gold Hill ,  where it connects with the pre
sent city pipe system. In the future the water from Mar
lette lake will be conveyed to the inlet of the pipe, and be 
added to the supply from Dall's Creek. 

All the iron pipe used is coated, inside and o ut, with a 
mixture of asphaltum and coal tar, thoroughly boiled to
gether, each se:llarate piece being plunged and rolled about 
in a bath of this mixt'u.re for from wo ven to ten minutes be
fore being shipped to its destination . The a verage diameter 
of the p ipe is 11 � inches, and its entire 
weight about 700 tuns. Ne&rly one ,million 
rivets were used to manufacture it, and some 
il5 tuns of lead were required in making 
t.he joints. At the point of heaviest pressure 
the iron is No. 0 thick, and is hot riveted 
with five eighths incli rivets, there being a 
double row on the straight seam and a single 
row on the round seam. The pressure grad · 
ually decreases as the ground rises to the 
east and west, and the iron decreases in 
thicknesl:l from five sixteenths to one six
teenth of an inch tQward both inlet and out
let. But on its course to the outlet, it hav
ing to cross a great Jllany spurs and sags, the 
iron varies of course according to the press-
ure. 

The inlet has a perpendicular elevation 
above the outlet of 465 feet, but j ust now 
only 300 feet is used, as this head will sup. 
ply ten times as much as the two towns have 
heretofore had. This head carries into Vir . 
ginia about 2 ,000,000 gallons every 24hou rs ; 
and by increasing the head to its fullest ca
pacity, the supply can be increased to 2, 350, -
000 gallons per day .  

Fig. 1 will convey a n  idea o f  the country 
over which this undertaking was carried out 
as it shows the profile of the pipe. The re-
maining engravings represent various inge-
nious plans adoptEd in the construction . 
Fig. 2 shows a lead joint in detail, said to be pertectly tight 
and safe. One of these joints is made between every two 
lengths of pipe of 26 feet 2 inches in length each ; a is a 
wrought iron collar, always one sixteenth thicker than the 
thickness of iron in the respective pipe, leaving a play of 
three eighths of an inch between the inside of the collar and 
the outside of the pipe. The collar is five inches wide. b is 
the lead which is run in and caulked up ' ight from both 
sides three eighths inch thick ; C is a nipple of No. 9 iron, 
riveted in one end of each pipe. 

Fig. 3 shows the method of tightening leaky joints. At 
A is the clasp, the application of which, for forcing back the 
lead where it works out on account of the longitudinal ex
pansion and 'contraction of the pipes, is clearly evident. A 
cla'mp is used to keep the lead after
wards in place. Fig. 4 is the elbow 
used for making short curves in the 
l ine of the pipe around rocky bluff�, 
through sharp canons, etc. At B are 
angle irons riveted on the pipe on the 
outside of the curves which, by means 
of iron straps, are connected with the 
corresponding angle iron on the next 
pipe. Fig. 4 shows the manner in 
which the pipes and elbows were 
strapped together, wherever the curve 
was sufficiently short to require this 
precaution against an outward move
ment. The iron strap is put on the 
outside of th e curve to strengthen the 
pipe. Fig. 5 shows the self-a�ting 
air Oi' vacuum valve, used at each high 
point on the line of pipe. When the 
water is on, the valve, A, is kept 
wide open ; the small valve, C, is shut, 
while the valve, B, is shut by t.he 

J titutifit �mttitau. 
pressure. If any air accumulates in the pipe, on the eleva
tion where this air cock is placed , it is  occasionally blown 
off, by opening the cock, C. Should a break occur in 
the main pipe line at a point lower than the air cock, 
and within its district, the valve, B, falls down and ad
mits the air into the main pipe so as to prevent a va· 
cuum. Should the valve, B, get out of order, the vr.lve, A, 
is shut, and the other valve, B, taken off and repaired. Af
ter a break on the main line is repaired, and the water l et 
on again, the valve, B, being down or open, the air rushes 
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out at B, its st!lm being weighted by the weight, D, so as 
only to close when the water begins to escape. 

From the time of commencing the manufacture of the 
pipe until the water ran into Virginia City, only five months 
elapsed, ending in August last. The Risdon Iron and Loco
motive Works constructed the pipe, and the credit of the 
accomplishment of the undertaking is due -to the engineer, 
Mr. Herman Schussler. 

It. is d ifficult to say which characteristic of our Western 
engineerR is  the more remarkable. the courage with which 
they attack the most stupendous and difficult, problems, or 

stone of Canopus is almost as perfect as on Lhe day i t  left 
the sculptor's hand. This inscription was accidentally dis
covered about seven years since at the southwest corner of 
Lake Menzaleh, one of the lagoons on the coast of Egypt ; 
and on the old Tanitic branch of the Nile are the ruins of 
San, the Zoan o f  Scripture. It is a place very little visited, 
being remote and not easy to reach. But to j udge from the 
numerous obelisks ,  statues, and remains of temples still ex 
isting there-especially that of Hameses H. -San must once 
have ],een a place of much importance. About five years 

ago a portion of the WCKt wall of 
the temple of Hallle�es fell, and 
exposed the (!orner of a stone 
covered with Greek characters. 
in thi s  state the inscription re
mained some time ; at length its 
value was percei ved, and it was 
removed to the Vkeroy's m llseulll 
at Bo ulac. It is of fine grained 
limestone, of light gray color, 
about seven feet high, two and a 
half feet broad, and tIle samt! 
deep, and bears three inscriptions, 
l�ach on a se parate side, in  hiero
glyphic, in (lreek, and in the Hi
eratic (or Egyptian) characters. 

It is a copy of a d ecree made 
in the n inth year of the reign of 

Ptolemy III. (Ptolemy Eo.ergetes) by the priests of Egypt,  
assembled in solemn conclave at the great temple of Osiris . 
in ('anorus. which is called, in the decree, the " Temple of 
the Euerget<.e." 

Of this magnificent temple not a fragment now remains ; 
indeed , its very position can only be conjectured. As to the 
to wn of Canopus itself, t.he visitor may trace its site by the 
high mounds of rubbish over it. It was built on a high 
promontory (a little to the west o f the bay of Aboukir), about 
fourteen miles to the east of Al exandria. For many years 
past, nothing of its buildingl:! above ground could be seen, 

11 

and lately the very foundations have been dug 
up to provide stone for the fortres,es now build
i ng on the Sl)ot, by order of the viceroy, Ismail 
Pasha. 

Piq. 6' 

The position of Canopu8, on one of the large 
canals or mouths of the N ile, and on the high
est ground to be found for many leagues along 
the coast, must have made it healthy and plea. 
sant ; and it was a very flourishing, but, at the 
same time, a most dissolute, city. There was 
an  open space, planted with trees, in front of  
the temple. On either sid e of it were altars 
belonging to the temples of the first order. Af
ter offering sacrifice upon these. and perform. 
ing the necessary ceremonies for the apotheosiM 
of Berenice, the assembled priests made the de-
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the prom ptitude and celerity with which they carry out their 
id E:as. There is a great future for a country which produces 
such men and such a:hievements. 

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

THE CANOPU8 8TONE, 
Hitherto, almost the only guide for interpreting the hi6ro

glyphics with which the monuments of Egypt are covered 
has been the Rosetta Stone, brought to England by the Bri 
tish army, after the expedition of 180 1 ,  and now in the Bri
tish Museum. 

Bllt this is in every way inferior to the stone of C'a.nopus. 
Half the lines it contains are incomplete . in CQns'lquence of 
the �tnne being broken and the fragments lost ; and of the 
remaining lines many are defaced or illegible ; whereas the 

THEf. CANOPU8 STONE, 

cree recorded on the stone. 
One of the most remarkable points in this de

cree is the as�igning Divine honors to a living 
person. 

To the Egyptians, not the least esteemed 
prizes of their King's victory. were the images 
of their gods,  which Cambyses, the Persian con
queror of Egypt, had carried off ; and in grati 
tude for their recovery, his subjects conferred 
upon Ptolemy the title of Euergetes (the bene
factor). 

It praises the King's great care for the sa· 
cred animals, especially for the worship of Apia 
and Mnevis. 

After setting forth the merits of their rulers, 
and p roclaiming the extraordinary honors to be offered to 
them, the priests established a fifth priestly tribe, for no 
other apparent  reason than because the king's birthday was 
the fifth of the month Dios. And then they pass on to tht! 
real business of the meeting. 

In addition to the three monthly festivals of the Euergetre, 
on the 5th, 9th, and 25th days, " decreed in a former pro
clamation,"  they ordll.in that a general public festival for five 
days shall be held every year, in honor of the Euergetre, com
mencing on the day " on which the star of Isis rises,"  " which 
in the sacred writings is considered New Year's day. " Now 
in this 9th year of the reign of Euergetes, the rising of " Si
rius" occurred on the 1st of Payni (July 19th) and they de 
cided that this 1st Payni, reckoned according to the common 

� 
r 

computation, should be the first day of 
the Euergetan festivai for four years. 
And that every fourth year, one addi
tional day (besides the usual five inter
calary days) should be kept as a public 
festival in honor of the rulers ; thus in
troducing on every fourth year six in-
stead of five intercalary days. 

By the former of these two provisions, 
the priests introduced the Sirius year 
of 365t days, in place of the common 
year of 365 days ; and by the latter 
means, placing their reform under the 
protection of the monarch, they pro
vided for the surplus six hours in every 
year, while by making the extra inter
calary day a general festival , " both in 
the temples and throughout the whole 
country, " they kept it in the people's 
memory. 

The inscription does not inform us in 
what year this sixth intercalary day 
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wa� first to be kept , but it is natural to'''!Uppose that the new 
arrangement would be brought into force as  soon as possible, 
that is, in t.he then existing year. 

It is prol l!\ ble that thi s reform of the calendar was not ef 
(ected with' ) llt. much opposition . It lasted through the reign 
r.f P tolemy HI, But i n  B. C. 222·1  he died ; his son Pto
lemy Philopat e;' succeeded him , and then this sixth interca
l!!.l'y day wa� no long',r  kept . There seems to have been a 
rt'a(�t jon Sirius tllP. year was no longer observed , and the 

common yea r, of  . '1) ;; days only,again prevailed . The old i r 
rp!!'u larities .,: rarl ually be came apparent ; a n d  the reform, 
which i n  CO .l sP'l ucnce became necessary, was effected during 
the r('ig"n o f  A n ."ust us in the year B. C. 26. 

Th(' lattpI r : l  rt of the i n scription recounts the honors de
e ped to thc d e i fied Prin cess Berenice. Her statue is to be 
pltl.ced i n t.he � reat templ e at Canopus, near the statue of 
()" j ;j� .  In all templ('� of the first and second orders, a statue 
of j l tJr,  m," i e  o f gold and adorned with je wels , is to be kept 
in j he adytum ; a four days' festival in all the temples is to 
bA kept in memory of her, beginning on Tybi 1 7th (March 

7th), tho day on which th e mourning for her ceased and her 
apotheosis  was decreed . On the fest ivals of the other di
vini ties her i mage iK  to be carried in .the processia�I. Hymns 
are to be sung" in h er honor, and regular rations given to the 
ma iden dau�hters of the priests who do service t� her. 

Vtstl y , the pre sid ing high priest in each temple , and the 
tem ple Rcribes, are charged to set up in every temple of the 
first , second , and third ord er, and in the most con spicuous 
place, a copy of the decree, carved in Hieroglyphic, Egyptian 
and G reek characters , on a pi! lar of stone or brass.  

Out of the m any copies that must have existed , this i s the 
only one h itberto discovered. 

, - - - - . _ '  �:£= . .  ::::- =========== 

The ,"e ntllat l o n  ot' tb., United StatE's Sen at., C b a m ber, 

7. ;) tlte Editor of tlt� Scientifie American: 
Allow me a few words of comment on the article on venti

I t t i n g  the Senate Chamber in your i ssue of December 1 3, 
, ,17:3 · 

YeI'tilation is a very simple thing ; an.d to secure it ,  it re
C) 'l i res only to be not prevented o r  obstructed . Nature will 
" (,lima'" any apartment if it is only allo wed to do so. As 
fH o i l y  a -, a m all draw s his breath ,  so will an apartment, 
c rowded. or D Ot., ,entil ate itself if it be allowed a throat to 
d" i t  with, T.) dev ise fans , steam engines , exhausts, or in
jcd()l'� to vt' o t.ilate the senate or other house, is onl y fool· 
ikh:y try ing to help Nature to do work which sho can better 
flO wi t hcllt l!'�lp , It would bF3 no more absurd to invent a 
whi r!igi[ to put into a mau'R mouth to hel p him to draw his 
breath th an it is to devise an inj ector a nd an exhaust to force 
in pu re and draw out impure air to and from a room. To 
help  a r iver over a waterfall i s  not more p�epostorous 
t.han, by moving apparatus, to accelerate the entrance of 
fresh and th " exit of foul air from a crowded hall. The 
sam e force which makes the water descend, gravity , forces 
cold air unde,· hot air and makes it ascend. If the foul air 
of a crowd ed. hall could be seen and handled, the nature of 
its movemen ls would have been long ago as well understood 
as those of watel'. Supposing' foul air were the color of 
dense smoke, it would be seen to accumul ate at the ceiling. 

I f  it. could De spen that it al ways tended upward s , a hole in 
the roof ",,,uld be the natura l result of the desire to get 
quit of it. Tbe amount of hazines� regard ing thiH simple 
}TiIltter in the minds of Rc.if'ntifi c  men is unaccountable . The 
thousands of pounds and the amount of aborth-e i nvention 
spent on the ventilation of our Parliament Houses might 
make the angels weep,and all for what ? To force atmospheric 
air to o bpy a law of its nature, which it cannot of itself dis
obey_ As the �parks fiy upwards so will heated air, i f  it is 
not re�t. rai ned ; and herein consists the whole secret of ven
tilation. It  nf'eds no device to fioat a cork ; neither does it 
need an y m achi ne, fan , steam engine , exhaust, or injector to 
purify the air of the Sena,te House. All that is strictly re
quired is an entrance for fresh air below, and an exit for 
foul air abovo. These provided , ventilation will work in 
spite of all the wron g  headed theories of the savans and 
without the well meant but useless invention s usually 
erected to assist Nature. If these holes are large enough , no 
hall need to either impure or oppressive . If the place be 
t al! filled ,  the supply of pure air will be enough . If 
( � owded, i t  will be augmented to meet the larger demand. 
E \-ery person who enters is a machine to make the current 

i n wards and out wards work more vigorously ; and every one 
" ho leave� deducts from the demand and the power to sup 

piy . 'I'he nt mosphere is a nicer balance than ever man 
made, and v ibrates to a counterpoise infinitesimal beyond 
his C 1 11(· " p t i on .  It is a comfortable as wel l as an undeniable 
fal � 1 ] "�t. t he obj ects which require ventil ation ar e the very 
mf n D ,� to create it. F ires , lights, and man himself, if they 
con� ume pure air , also heat It, causing it to ascend and give 
place to a new supply , which in turn is consumed , heated 
and pushed up wards . This process , which is never ending, 
is simple, admirable , exact, and complete . It requires no 
a8si stance, has worked from the beginning of time, and will 
work, though there be neither .a1Jfl.n nor machinist in ex
i stence. 

If our halls, like the ancient Greek, were without roofs, 
ventila�i()n would cause ns no thought . The foul air from 
our lungs and bodies would ascend right into the air, and a 
fre�h supply woul d  come down to us through the same 
opening. But our houses and halls are ceiled, and the cur
rentI'! are prevented taking their natural courses. Even in a 
ceile d chamber, if an open space be left large enough, the as
cending and descending currents throngh it would supply 

all the ventilation required by a crowded assembly. But it 
is more convenient, as the modern fashion of buildings is 
and as our climates require , to adm i t  our fresh air at the 
lower part of our houses instead of at the top. By this mod e 
a smaller opening in the roof suffices. A very much 
smal ler opening is needed than many would suppose. And 
here I beg to take exception to a statement in the article re
ferred to. It is there said that the machinery injects 25 
cubic feet of air per minu te for eVE'ry man of 1 , 200 assem 
bled,  or it is capable of doing so. This quantity is ridicu 
lously overdone. A man does not consume even one foot of 
air per minute by breathing ; 15 inhalations of 60 cubic 
inches each make only 900, ami a cubic foot contains 1 728. 
Take man by man in an assembly , half a foot per minute is 
all each wil l consume. One can inhale through a half inch 
tube more air than he requires. Even a quarter inch one 
will not oppress him much. I speak of a round tube, but, 
if you will, take a square one. Of this a squ are foot will re
present 576 persons' breathing area, and will admit air suffi
cient t.o supply that num ber. It may be said the velocit.y of 
air into a crowded chamber is not �o great as that of the air 
through the tube when one breathes by it. But it is to be 
remembered the air is passing into the lungs only half the 
tim e, while the inwarll rush to supply an assembly hal l  is 
constant. The fact is the current inwards and outwards in a 
chamber, ventilated in the natural way which I indicate , is 
quite as fast as the current in and out of a man's w indpi pe . 

BVt in. an aSRetiJ.b. y hall  at night , the lights must be sup
plied-with fresh air as w('ll as the oCcul)ants . I need hardly 
menHo'n fireR, as'it is not u�ual to have them in such places. 
If they be used , t.hpy al so must have their supply of air, and 
they will tnke an amount of inlet for themselves , equal to 
the united areas of tll ei r chimney s . I suppose there are no 
fireplaces in the Senate Chamber ; but a crowded hall gets 
heated , and an extra snppl y of air is demanded on that ac
count. If such is the ('a � t' ,  it calls in its OWll s upply. The 
velocity both inwards and outwards increases and the tem
perature falls. If the air of a hall be pure, heat is not so 
oppressive. It is impure air that exhausts and makes peo
ple pant . Taking your estimate , 1 . 200, as the usual number 
in the Senate Chamber, a hole in the roof equal to two 
sq uare feet, with an uuder inlet the same, are ample to sup
ply all the breathing air rel;  . tired. The lights may be al . 
lowed as mucb, and the hea', an equal space. As a large 
hole is about as cheaply mad" as a small one, and as plenty 
of ou tlet d oes not affect t.he pc 1pJ e below , the openings may 
be made double or even treblp the size mentioned without 
fear of inconv enience . Th ese ol cnings must be free to the 
atmosphere, but may bp made with louvres to keep out. tlIp 
rai n. A hinged Ilkylight is as good n s  any thing else. ,\ � a 
cistern of water will he emptied if any sort of hole ho driw'n 
throu�h tho bottom , �o will It. crowded hall be refreshed if  
any sort o f  h o l e  i s  d riven t.hrough the roof. 

I am sorry I did not get admiAsion to the Senate Hou se 
when T visited 'Va�hingto n ,  Alse I might be more precise in 
my s n ggestions . B ut I bel ieve that there is a ceiling be
tween the outer roo f and the audience, an·l that this ceiling 
is pierced with ornament.al fretwork, and that the piercing 
is  equal in area to what I have i ndicated as necessary for 
outlet. 

The inlet 0; fresh air is the next thing to he cons id 
ered ; and while it is equally simple in principle as the out
let,  it is net exactl y 80 in pra cti ce . The out l et lUay be any
where in the roof. It may' be far larger than really required. 
It may be one large opening', or it may he many small ones. 
The inlet must be a great many small openings, or a disa
greeable current will blow i n one pla�e and inconvenience 
those near it. But even this is a simple matter. An open · 
ing in the masonry under the joists of the fioor, communica
t ing with the outer air, will allow a fresh current to rise 
through small gratings in the passages between seats. Or 
if the corridors have proper air holes, a supply to the main 
chamber may be got from them by slits above the doors. Or 
air may be let in along the channel where lie the heating 
pipes and allowed to find its way to the chamber through 
small grate work along the base of the wainscoating. The 
mod es for small inlets are endless. And let me Bay the 
united area s of the divided inlets need not be so great as 
those of the outlets, because they are supplemented by chinks of windows, threshold s  of doors, etc. J would im
press on all objector!! that no inconvenience from the cur
rents wil l be felt, if an inlet area of 8 or 1 0  feet be properly 
scattered over a room of the size of the Senate Chamber. 

Allow me a few words on the long pipe proposed , to suck 
the air from the park 220 feet o ff. I do not know what 
purer !lir people would wish than that at thl) Capitol . It 
blew on me as fresh as mountain breezes. It is all people 
have to breathe who are walking outside ; and if those inside 
get the same, what el se do th('y want 'I One undeviating 
law of air currentR is that they always take the shortest avail
abl e cut and depend upon it, the ventilating air of the Senate 
house will never run through a long p ipe if it can get in at 
an open door nearer its work. The whole thing is of a piece 
with the Lon dOli. d elusion, and indeed is a counterpart of it 
from beginning to end. 

PaiAl ey, Scotland.  WlII. MACKEAN, 

To th e Editor of tlle Scientiftr, AlIl : n'r!1l : 
I have read an article in your issue of Decemb sr 1 3th, 1 873 , 

on the above subject , and I understood the difficulty (reme 
died by the charges described) to be the want of sufficient 
area, and the proper arrangement of the air passages from 
the old fan to tb e Senate C llamber. Unless there is some 
mistake in your explanation , there was, in my opinion, no 
necessity for the new fans , engine, and tbe two air shaft s ,  
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which in all probability occasioned a large ex penditure. I 
venture my opinion on these grounds : You say that the capac
i ty of the old fan was 80 revolutions per minute, dischnrg
ing 500 cubic feet of air at each revolution, making in all 
40,000 cubic feet of air per minute ; and that in conseq uence 
of the defect, it was prod ucing but one fourth o f  the ventila 
tion that it had the capacity to furnish. As you state the 
capacity of the new fans to ve 30, 000 cubic feet per minut(', 
it appears there was at least no want o f  capacity in tb e oid 
fan, and that in comparison with forced ventilation, there Is 
no advantage in ventilating by exh austion . In .ny opinion . 
Mr. Hayd en selected a very indirect, as well as an extrava .  
gant, method of remedying a very simple m atter. 

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

Mental A rltillnetle. 

To the Editor of the &icntifie American: 
The young mechanic who hopes to excel in his cllOsen 

trade should endeavor to become skil lf'll i n  mental arithme · 
tic ; and at the last analysis , all computation h strictly men
tal, the figures employed bei ng only tallies t .)  record results. 

I will give a table illustrati ng the theorem that the product 
of any two numbers is equal to the square of half th eir sum 
less the square of half their difference, that long pract ice 
proves to be a u�eful method of muItipl icatior. ; 

6 x 6 = 36 = 62 
7 X 5 = 35 = 62-1 2 
8 x 4 = 32 = 62-22 
9 x 3 = 2 7 = 62-3� 

10 x 2 = 20 = 62_4� 
1 1 x 1 = 1 1 = 62-52 

This theorem m ay be express(>d algebraically, thus : (II-l( 
X (a + x) = a2 _x2 , and numerically as in the tablo. 

Suppose it is reqG ired to lUultiply 53 by 47. Hal f their 
sum is 50, the square of 50 is 2, 500, and the answer sougllt 

i s  that sum less 82 = 9 = 2,491 .  In practice , such an exam
ple can be solved almost instan taneously . If 47  time s 54 
were requi red , proceed as in the example and add 47 to the 

product. 
To use this method, cor. siderable know led ge of square 

numbers and of some of their remarkable properties is  re
quired ; and the careful study of difference series w ill be 
beneficial. 'I'his study has proved an excellcnt mf'llns of ill
itiating pupils into the mysteries of sq uare and other roots , 
enabling them to become proficient in a short time. There 
are many similar things in the curious and wonderful scienco 
of numbers that, like the magic squareR given i n  yonr iKSUfl 
of December 20, 18'13, are of far more vahw than i� generally 
supposed . Let some one arrange thom in It su i table for!!l 
and put t.hem int o the handH of the Yanl{ee bo? 

New Brit.ain, ('onn . F. H. R .  
------------�.� . .  � . •• ------------

ThE' Relative AUraetlon o f  t.b e Ear •. b an(1 tbe SUD 
To the Editor of t1te &ient�fic American: 

The semidiameter of the e�rth is ,  i n  round nllmbl'rs, about 
4 ,000 miles, and that of the sun 425, 000 miles. An object sit
uated on the surfac'=l of the earth will, therefore, when turned 
toward the sun , be 22,874 times farther from the center of solar 
attraction than it is from the center of terrestrial attraction ; 
and when turned from the sun, it will be 22,876 times as far 
from the �un's center as from the earth's center. Now ItS 
the strength of attraction varies inversely as the �'1uare8 of 
the dil1tan c(,H, tIle pull of the earth 's mass will be 22,8742 

times as great (on a body on the surface of t.he earth tu rned 
toward the sun ) as the pull of an equal solar maSR will  he ; 
and when the object is a way from the sun, the pull of the 
ear rh will be 22 ,8762 times as great as the pull of an eq ual 
solar mass. But, as the sun's mass is estimated to be 2 1 5 , 000 
times as great as the earth's mas s, the total pull of the �un 

315 ,000 
on an object in the two supposed situations will be ; 22,8742 

815, 000 
and 22,8762 times that of the earth . 

3115,000 315,000 315,000 3 1 5, 000 1 
22, 8742 - 528,176,276 and 22,8762 = 523,2 1 1 , 376 0rl , 660,87'l' 

1 
and 1 , 660, 688. 

Now if the foregoing estimates be correct, there must be, 
in  certain situation�, a sensible difference between the weIght 
of a given mass when on the surface of the earth in the direc
tion of the sun, and the weight of the same mass when the 
earth has turned it away from the sun. This could be veri 
fied by experiment. 

Let the place be at the equator, and the time of the exper
iment be one of the equinoxes . Suppose s cales to be con 
structed of the capacity of lieveral tuns and o f  the utmo�t 
possible delicacy . Now let us try our E'xperiment with It 
weight of 10 tllDS.  Its weight at n oon will be 1 0  T- -nlrh""'r7 
of 10 T. and its weigh t  at midnight will be 1 0  T. + 166-t'i ." I< 
of 10 T. or : Noon w" ; ght = 20, 000 Ibs.-12 Ibs.  10 dram s =  
19 ,987 1bs. 15 czs. 6 drams . Midnight we ight = 20, 000 + 1 :? 

Ibs. 8 drams = 20,012 Ibs . ° ozs. 8 dram s, makin g a diffeTenct' 
between the noon weight and the midnigh t weight of 24 Ihs .  
1 oz. 2 drams. 

If astronomers have miscalculated the relative masses of 
the sun nnd tIle earth, will not this experiment indicate t h e  
fact ? And i f  w e  experiment i n  the same manner with the 
moon's attraction, may it not lead us to mod ify our state 
ments of relative masses still further ? And , moreover, may 
it not lead to a reconstruction of our. tables of distances ? If 
the principles set forth herein be correct, would not such an 
experiment be as worthy the interest of the great powers as 
are those expeditions of observa.tion , so munificently aide d ,  to 
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m ake the transit of Venus and the total eclipse of the Bun 
cont.ribute to our stock of astronomical knowledge ? 

Brownville, Neb . W. B. SLAUGHTER. 
------------_.� . • �. 4. ____________ 

_ A dj usting J o n rnal Boxes Horizontall y .  

To the Editor  of tlte &ientiflc American : 

Apropo.1 of recent suggestions for taking up the wear of 
journal boxes, permit me to say that there is a common errol' 
alllong machinists to the effect that the wear upon the side 
of the main journal box nearest the cylinder is  double that 
on the side opposite. Strange to say, the same idea is ad
yanelld as It theorem in a work on machine drawing, recently 
published by a noted writer on graphics. Some machinists, 
a�ain, think that the w"ar is equal on each side of the cen
t�l'. The following iA a demonstration (,f the true case : 

The diagram be 
ing the skeleton C " - +- --�" ','lr-- ;' figure of a loeomo . /T '\ -� 80- tive or stationary ' 0', \ 1 -�J] i ) , �� -� engine, let A, the 

" -'� ",--� ,, --u  _ point of traction 
---"-., on belt or tail, be -:::1- taken as the axis 

of moments .  
Let P = pressure on piston, let  x = pressure on front of 

box at 0, let y = pressure on back of box at 0, let R = radius 
of wheel, and l' = radius of crank. With crank pin at C, we 

P x (H + r) . have x = by equahng momen .s . 'Yith crank R P x (H - r) . 
pin a t 13, we have y = R . Whence x ---,- y =  

l'(R+I') H H + r  2 I' b f 
. d' "  - --- --- x - -�� - = -- --- = 1  + -�- - � ,  y per ormmg IVlSlOn H P(lt - r) H - r  R - r  

.) 1' 
But if x = 2v, then x-+y = l+if'='-- must equal 2 ;  whence 

.) 1' ' . - }'  
---=-- = 1  and 2r = R  -1' or H = 3r. That is, the pressure on 
H - r  
the front of box is double that on the back of box only when 
the radius of the wheel i s  three times that of the crank. 

01' in a locomotive, let P, x and y be as before, and T =  
train resistance. Then going forward , with crank at C ,  x = 

P + T  P+'1' : o r  with crank a t  B, y = P -T, whence x -+y = P_T = 
.)'1' 

1 + - ':'�-- which, as before, is equal to 2 only when P = 3T . P- '1' . 
'fhe wear on both sides of the box will be equal only when 
T = 0. 'fhe wear on the front box will alway s therefore be 
practical ly the greater, but not necessarily twice as great . 

Since the wear is proportional to the pressure, the form ula! 
R+r  P+'1' . x -+ Y = -}{=r and x -+ y =

P _'r ' may be used to determme 

the relative thickness of the two sides of the box. 
Notwithstanding the we ight of the engine throws the 

point of greatest wear towardH the top or bottom of the box, 
the fact of unequal wear, proved above, shows the necessity 
of making the boxes adj ustable horizontally, as suggested 
by your correspondent . W. L. C.  

Lehigh FniverBity, Bethleh em , Pa. 
------------__ .� • •  · �. 4. ____________ _ 

Jl nhnal Electricity and Magnetlsln. 

To the Editor of the &ielltijic American : 

Am ong th e components that make up the whole of man's 
v ital parts, animal electricity and magneti�m are of promi· 
nent importance. Their existence has long been known, 
but almost all else in regard to them seems mystery. 

Air when taken into the lungs gives up a portion of its 
oxygen, wh ich passes into the blood, and, when expired , 
is con vertcd into carbonic acid gas. The latter gas amo untS 
to about three and a half per cent of the whole expiration . 
In the procpss a combustion takes place, wherein a portion of 
the oxygen combines with the blood , and another portion 
with carbon , to be exhaled as carbonic acid gas. I presume 
that this combustion or transformation is the cause of ani
mal heat. But this is foreign to the present subject. Fara
day d i scovered that oxygen was the most magnetic of all 
gases,  ho ld ing the same place among gases that iron does 
among metals. When reduced to proportions and figures , 
i f  1 7 ' 5  represents the magnetism of oxygen, air would rate 
3 '4, while carbonic acid gas is diamagnetic and would be 
represented by 0 '0. The amount of carbonic acid gas taken 
into the lungs with air is quite small, but from each healthy 
person sixteen cubic inches are exhaled per minute, or 
twenty-three thousand cuJ->ic inches per day. As thi� gas is 
composed of carbon one part and oxygen two parts, it fol
lows that about fifteen thousand three hundred and thirty
two cubic iI!ches of oxygen, charged w:th magnetism in the 
propoI tion aboye stated, has the total amount of magnetism 
daily eliminated fror,l it by the vital organs of each individ· 
ual. What becomes of this magnetism thus extracted from 
the oxygen of the air ? It enters the lungs ; it does not go 
out again. The sequence is beyond question : it is taken up 
by the organi"m and remains there to be used in the vital 
forces. 'rhus in the l i fe giving gas, not only is to be found 
the property of supporting life, by purifying the blood and 
furnishing h eat for the body, but, alw, the magnetism that 
performs an important, but a far more subtile part. An at
mosphere of pnre oxygen , if supplied to the lungs , increases 
the heat , magnetism, and electricity of the body, by the con
ven,ion of a much larger proportion of oxygen into carbon
ic add gas, and quicktms life to such an extent as to cause 
death from exuberance . When an absence of oxygen from 
the blood has almost caused a cessation of magnetic and elec
tric currents in the body, an injection into the circulation of 
blood charged with oxygen will cause their instant return ; 
and j ust in proportion 9S carbonic acid gas is exhaled from 
the l ungs, do we find a supply of these fluids remaining. 

I have referrE'd tb animRl electri'city and magnetism as 

J dtutifi' �lUtri,aU. 
identical. In vital eeonomy I believe them to be so in source 
of supply ; and while manifestations of one may be had 
without the app arent presence of the other, yet there is so 
much to join them together, and so little to separate them , 
that the day of doubting their identity, in this respect, has 
about passed . Oxygen and ozone are the same, and yet how 
different ' Are not both different conditions of the same 
thing '! .JOHN HILL. 

Columbus, Ga. 

THE SILVER MINES OF PERU. 
. --------

BY PROFESSOR .T A:lIES ORTON . 

Peru was conquered and explored by the early Spaniards 
under the belief that it was Hl ])omdoj hut there are no fa
mous mines of gold in the Republic save those of Carabaya. 
It better deserves the name of LI! P[(ftCb, for its Andes are 
threaded with silver. '1'1\(', annual yield of Peruvian silYer, 
however, is decreasing, owing to mismanagement . A thor
ough scientific survey of the country is needed, and then a 
j udicious system of mining. We are confident this will re
veal 

II Rocks rtch In gems and m o u n tain s big w i t h  m i n e s ,  

T h a t  o n  the high e q u a t o r  ridgy rIBe . "  
·The most famous silver mines in South America, after 

those of Potosi, are the mines of Cerro de Pasco , sixty 
leagues no.theast of Lima. They are sit uated on the At
lantic slope of the Andes, over 1 3, 000 feet aboye the sea, 
where the prevailing rock is conglomerate. The silver, dis
covered by an Indian in 1 630, occurs in the native state ; also 
IlS slllphuret mixed with pyrites, with cobrizo (a carbonate 
of copper and lead, with sulphuret of copper) , and with ox 
ides, forming wha t  are known in Peru and Mexico as paCON 
and colol'ado.Q. The ore is treated t.o salt and mercury, but 
so rudely that generally one pound of m ercury is lost to 
every half pound of silver extracted. Fortunatel" Cerro 
de Pasco is only 200 miles from the celebrated quicksilver 
mines of Huancavelica. According to Herndon , the ore 
yields only six marks to the cajou. (A mark is eight ounces , 
and a cajou is three tuns). A representative specimen in our 
posseBsion contains 0 '004 of silver. During the last two cen
turies and a half, the mines have produeed a bout $500,000, -

000. The annual amount of ore mined has been 50,000 ca
jous, yielding an average of four and a half marks, the 
amalgam containing 22 per cent of silver. Just now, work 
has nearly ceased, owing to the inadequate Uleans of drain
age. But at Cerro de Pasco, as at other places, it has been 
found profitable to re-work .  by the improved modern method, 
the tailings left by the old Spanish miners. 

Hualgayoc, fourteen leagues north of Cajamarc'l, has long 
been celebrated for its rich mines ; but it is also afflicted with 
a plethora of water. There are many good mines in the vi
cinity of Lampa and Puno on the borders of Lake Titicaca ; 
those of Manto, Salcedo, Chupica, and Can cb arani were fa· 
mous in Spanish history. The ores of Huantajaya near 
Iq uique yield from 2,000 to 5 ,00J marks to the cajou. Mass
es of pure silver have been found on the surface of the plain, 
on e weighing 800 lbs. Rich deposits occur also in the prov
ince of Cailloma, north of Arequipa ; and at Yauli, San Ma
teo, and other localities near the Oroya R!l.ilroad. Extensive 
veins have been recently discovered at Chileta, th e terminus 
of the Pacasmayo railroad, the ore assaying from $60 to $200 

a tun . 
But the most numerous and promising silver mines of 

Peru are, without doubt, located in the department of An
cache, j ust north of Lima ; not because it is a richer region 
than th e eastern eordillera, but because it is the only district 
which has been scientifically explored. This has been done 
by the accomplished naturalist, Professor Raymondi, under 
the p atronage of Mr. Henry Meiggs. The report j ust pub
lished at Lima contains assays of specimens from the most 
valuable mines in which the silver occurs. It appears : (1) 
That silver is  not ,'ery common in the native state. (2) That 
the minerals richest in silver are pyrargyrite (" rosbler " or 
ruby silver) and fltephanite (brittle silver glance). (3) That 
the greater part of the silver, however, is extracted from 
tetrahedrite, galena, and many mineral oxides (PIUJ08 or color
ados). The paeos richest in silver OTe are those which result 
from the oxidation of stephanite and pyrargyrite ; the poor
est are found in great part of oxide of iron, in which the sil
ver is minutely disseminated in the native state. (4). It is 
worthy of notice that the silver ores are constantly associa
ted with antimony. Even the galenas having a cubical 
structure always contain a small percentage of antimony.  

-------------. __ .• �. 4. ____________ _ 

N ew Hou .. e ... 

The coincidence of a man's moving into a new house and 
dying soon after has frequently been a subject of remark, 
and there is an avoidable cause-the house is moved into 
before the walls and plaster and the wood are sufficiently 
dried. Sometimes the cause of death is the poisonous char
acter of the water conveyed through new lead pipes . No 
water for drinking or cooking purposes should be used in a 
building supplied with new lead pipes, in whole or in part, 
for at least one month after the water has been used daily ; 
this gives time for a protecting coating to form on the inner 
surface of the pipes, when their chemical change from con
tact with water generally ::eases. 

But the damp materials of the house have the m ost decided 
effect, especially on persons over fifty years old or of f rail 
constitutions ; whereas if the person were in the full vigor 
of life and health, not even an inconvenience would be ex
perienc,cd. 

. In building a new honse, or on going to live in another lo
cality where the water supply is not far from the house, it 
shonld be ascertained with the utmost certainty that the 

spring or well is hig her than t.he pl'lVleS or barnyard s .  I n 
sidious and fatal forms of decline and typhoid yery often re -
sult from persons drinking water which is drained from the 
localities named. 

The safest plan, and the only safe plan for furnishing 
dwellings with the most healthful and unobjectionahle W ll ·  
tel', is  to have a watertight cistern, and l < 't  the water from 
the roof of the house or barn. or other outhouses, be con
veyed into it through It box of sand several yards long, this 
box to rest on a board, or cemented bottom and Hid es, so that 
no outside water could not get into it . --lIall·s Jonrn al of 
Healtll . 

------------__ .H ••.•• � • ._-----------

Solvent Po,ver", 01" 'Vater. 

Water is a physical rather than a chemical agent in bleach 
ing and dyeing ; it is tile vehicle which carries the cbemical 
substance to the cloth to be operated upon, or which removes 
the matters necessary to be removed from it. When a sub . 
stance is mixed with water, it may either be dissolved by it ,  
and disappear, as salt does : or it Illay relllain in suspension,  
as chalk does. Nothing is con�idered to be actually dissolved 
in water if it can settle out again , or if it will not pass with 
the water through a filter made of paper or calico ; thus 
to talK of dissolving ground chalk in water is i neorrect, for 
if allowed to stand it would settle out : or. i f  the mixture were 

filtered, the water would pass clear, while tllt, chalk would 
remain upon the calico ; but blue vitriol (Rulphate of copper) , 
for example, does really dissolve in water, and the l iquor all 
filters through together ; to deprive the water of the blue 
vitriol would require chemical means different in kind from 
filtration . "Yater, therefore, d issolves some suhstances and 
not others. Water does not dissolve the same quantity of 
all soluble substances ; of Rome it can dissolve its own 
weight , and more ; of others a small portion ; and of some ex 
tremely little. As a rule, hot water dissolves more than cold, 
and more quickl y than cold : but, upon cooling, the excess 
mostly falls out as crystals. This p oint deserves notice, for 
a liquor, which is of right strength when a l ittle warm , may 
be too weak wh en it becomes cold ; left in a carboy, for ex 
ample, in a enId place , hecause the salt crystallizes out ; 
this is the case only with those salts that are but sparingly 
soluble, as chlorate of potash, cream of tartar,  sulph ate of 
potash , e�c. The crystallizing is sometimes troublesome in 
s team colors which, right enough woen freshly made, become 
filled with small crystals, and rough on the machine ; it is 
felt in the case of an ageing liquor, which contains chlorate 
of potash' as an active agent, which, crystallizing out, leaves 
the liquor weak and not able to do its work . As a usual 
thing, the drug room upon a printing or dyeing- works should 
be cool, but there are some liquo.s better in a moderately 
warm place ; brown vitriol, for example, in winter time is apt 
to go"solid in the carboys, if kept in an exposed place. -- Am . 
Tex. Manuj. 

- . .. . -
Sir Richard A. Glas .. .  

Sir Richard Atwood Glaas died recently a t  Southampton, aged 
53. It was at his factory that 1 250 miles of t.he first A tiantic 
cable of 1866 was wholly constructed, under th" direction of 
Mr. Glass . who, on the successful completion of the under
taking, after ten years of unremitting labor, received the 
honor of knighthood. He retired from the company in 1867 , 

and afterwards became chairman of the Anglo - A merican 
Telegraph Company. He was for a short time a member of 
the HOllse of Commons. 

------------__ .� .• �. 4. __ --________ _ 

The Detection oC Death. 

The late Marquis d'Ourche,one of whose friends wa� buried 
alive, left a sum of 20,000 francs ($4, 000) to ihe French 
Academy of Medicine, to he given to the in ventor of a sim
ple p rocess of ascertaining when death has really occurred, 
and a further sum of 5,000 francs to be awarded to the dis. 
eover of a scientific method of verifying death. Altogether 
102 essays were sent in for adjudication. Most of the papers 
contained such absurd suggestions that the list was practi
cally limited to 32 competitors. The large prize was not 
awarded ,but the 5,000 francs were divided between four com 
petitors. No new facts, likely to enlarge the domain of 
forensic medicine, have been elucidated by these investiga
tions. 

• • • • • 

MESSRS. MACNAUGHT, ROBINSON, & CO . . of Southwark, 
London, England, have sent us diagrams of a most complflte 
system of wrought iron girders for buildin,S- purposes, made 
by them and kept constantly in stock. Their section s Hre 
cheiHy of the double T form, and range from 2 to 6 inches in 
width,and from 3 to 14 inches in hight . The l i st also includes 
Hitch plates, bolts ,  nuts,washers, etc. , an arrangement very 
eonvenient for builders, who by consulting the chart can as
certain the approximate cost. 

---------------...... . .. � ------
WE h ave received from Messrs. (loodnow and Wightman, 

of 23 Cornhill, Boston , �Iass. , an illustrated eatalogue o f  
tools, lathe attachments,and machinists' su�plies, which pro

vides for nearly all the possible want.s of model makers and 
experimenters in  mechanics. The l ine of small w,arings is 
extensive and comple te, and the book describes several new 
!\"ages and combination tools, of value and interest to all in 
ventors and amateur mechanics . 

• • • • • 
A NEW ApPLICATION OF GYPSUM. -Gypsum mixed wit h 4 

per cent of j: owdered marshmallow root will harden in about 
one hour, and can then be sawn or turned, and made into 
dominoes. dice, etc. With 8 per cpnt of marshm allow , the 
hardness of the mass is increased , and it can be rolled out 
into thin plates , and painted or poli�hed. 
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IMPROVED PATENT CANDY CUTTER. 
This machine is intended for cutting " beefsteak" and other 

candies in which nuts, etc. , are intermingled, and which are 
cut from a loaf· like mass into slices while warm. The appa
ratus consists of a knife recip rocating to cut th e candy, and 
provided wi�h means of constant lubrication to prev�nt the 
adhesion of the warm candy, and to cause it to cut more 
freely. 

The frame supports a table and a beam , on which the ope
rating parts are mounted. The candy is made into a long 
loaf-like mass, with nuts, etc. , and placed on a long movable 
board, A, and against a block on its back end. This board 
is fed up under the knife as slice after slice is cut off. The 
box, B, incloses the candy on the sides to hold 
it in place and in shape, and remains station
ary, while the candy and its supporting board 
is moved up. TIte wheel, C, is turned by a 
hand crank, and rotates a smaller wheel hav
ing a fly wheel on its shaft. This fly wheel 
has a connecting part, D, from a bearing on 
its rim to one on the knife frame, E, to drive 
the knife back and forth to cut the candy. 
The knife frame has guide bars at its ends 
playing back and fortb in bearings, F, on posts 
attached to the beam ,  as shown. The bear
ings move up and down on the posts, and the 
latter are hollow, with one side open. The 
bearings connect with vertical ecrews within 
the posts, so that they may be raised or low
ered by turning the screws, to feed the knife 
as it cuts. Tbese screws have bevel pinions 
on their top ends, gearing with bevel pinion s  
on t h e  shaft. ,  G ,  which extends over both 
posts. The shaft is  turned by a hand crank, 
to raise or feed the knife on the candy, regu · 
larly at both Ilnds.  The edge of the knife 
moves through boxes on each side of the 
candy, which contain sponges saturated with 
oil, for lubricating as above noted. 'l'hese 
boxes are borne by arms from bearings, so 
that they will maY(' up and down with the knife and keep 
the lubricator to its edge. The board, A, is moved up by 
pinion and rack u nderneath, not 5hown, with suitable ar
rangement for gaging its feed, to regulate the thickness of 
the slices uniformly. 

This machine h as been in use in the shop of J. Essig, 
candy manufacturer, Keokuk, Iowa, for the past six months, 
and , we are informed, has given perfect satisfaction. 

For further information and purchase of patents and 
rights, address the p aten�eH, Francis Quinn, Keokuk, Iowa. 
Patented October 1, 1872, and October 14, 1 873. 

--------------.�,.�, .. -------------
IMPROVED FURNACE BRIDGE WALL. 

The invention which we illustrate herewith is a bridge 
wall, conbtructed so as to produce the same action on the 
flame as the flat wick does in the lamp, namely, forming it 
into a thin sheet or, rather, breaking the fiame into thin 
sheets, thus preparing the flame before charging it with cur
rents of air, so that the latter can penetrate every portion. 
The result is claimed to be nearly perfect combustion. 

Fig. 1 is  a side elevation of a boiler set in brick work, of 
which a portion is removed, showing an end view of the 
bridge wall in posi tion. Fig. 2 is a vertical section taken 
through the bridge wall, back of the fire box. A is a con
duit or pipe, having its outer end on the outside of the brick 
work, and extending acro�s the back of the fire box, entering 
into the conduits, B B, at the opening, shown at G, Fig. 2. 
This pipe, A, is for the purpose of conveying the air and 
also h eating it before entering the conduits, B. It is pro
tected from the direct action of the fire bv the brick work 
shown at E, Fig. 1. B B represents two

' 
air conduits ar

ranged in a vertical plane passing longitudinally under the 
boiler. The portions which are exposed to the gases or 
flame present waved surfaces, and are so arranged in rela
tion to each other as to form a ziz zag or serpentine flue, 
through which the flame or products of combustion are com 
pelled to pass on their way out of the fire box. It will be 
noticed that the top and bottom of the zig-zag flue termi
nate nearly in a point. In this portion of the conduits are 
perforations or a continuous 
slit for the admission of 
air, striking the flame cross
wise , in fact in every direction 
(as shown by arrow:; in Fig. 2),  
on its  way through the zig-zag 
flue. It  will also be noticed in 
the form of this flue that a di
rect line is avoid ed. The ob · 
ject of this is b cause the 
flame, when it strikes the flue, 
to be completely broken up 
into thin sheets, and thus pre
pared so that the air can pene 
trate every portion. At the 
same inbtant, therefore, that 
the flame is broken up, it is 
thoroughly charged with cross 
currents of heated air in every 
possible direction , producing 
combust�on of the gases before 
entering the stllck_ C is an 
opening into the side of the 
gas burner, where the connec
tion is made with the pipe,A. D 
shows a wall closing the con
uonoau between the after par: 

J titutific �UltriCJn. 
of the boiler and fire box, compelling the products of com 
bustion t o  pass through the zig. zag flue. The inventor states 
that this bridge wall has been thoroughly tested, and that 
the advantages gailled by its use are, first, a saying of 25 

per cent of fuel ; second, the benefit of the coke or solid part 
of the coal, which, under the present construction of furna
ces, it is claimed is  wasted ; third, all the sooty matter is 
consumed before reaching the stack, and also all the gases, 
so that but a very small p ortion of the heat escapes. 

The improvement is further claimed to be efficient and 
durable, not liable to get out of order, and to require no at 
tention after being set in its place. It can be a pplied to both 
locomotiye ana marine boilers. For further particulars ad-

Q,UINN'S PATENT CANDY CUTTER. 

dress the inventor, Mr. W. F. Beecher, 1)3 Seneca street, 
Cleveland, Ohio. 

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

THE BAFFLE DRILL·PROOF SAFE. 

An ingenious contrivance has recently been patented by 
Mr. Hpnry Goerin g-, f)f Birmin gham , England. Experience 

has shown that a skilled thief, as a rule , by boring a num
ber of holes through the chilled plate to which the lock of 
a safe is attached, invariably succeeds in removing the lock 
bodily, and the safe, with its contents , may then be dealt 
with at l eisure. 

The present invention is designed to prevent this, and it 

BEECHER'S FURNAC E BRIDGE WALL, 

[JANUARY 3 1 ,  1 �74. 
consists in the arrangement, at the back of the door and in 
front of the lock, or at any other required part of the safe, 
of a series of cylindrical steel rods, free to turn in a frame 
or bearing pieces. These rods are arranged side by side, and 
as near together as is compatible with their perfect freedom 
of motion, excepting immediately in front of the key hole in 
the door, at which part a space is left for the passage of  the 
key to the lock. One or two series of rods may be used. 
Where two are employed, the a xis of one of the series may 
cross the axis of the other series, or be placed perfectly par
allel with it at pleasure. The patentee provides flat or an
gular rotating bars, which may be employed instead of cy
lindrical steel bars. The practical e ffect of the use of these 

steel rods is simply this : When the door of 
a safe or strong room is provided with the in
vention, the burglar'S dr ill, after it has drilled 
through the plate of the door, comes against 
one or more of the rotating steel rod s,  which, 
under pressure of the drill, turn on their axes 
and move from under the drill, which is thus 
prevented from obtaining a bearing upon 
them. By this means access to the lock, for 
the purpose of picking or destroying it, is 
prevented . Where still greater security is de
�ired, a plate of hardened steel or chilled 
iron is fixed in fron t of the steel rods. This 
plate is pierced with a ngular perforations, or 
armed with ribs or projections on the face 
turned towards the outside of the safe ; and in 
nse these perforations or ribs intercept the 
drill of the burglar, which is either broken or 
so much injured in contact as to be almost 
inoperative bflfore it can reach the steel rods. 
At a p ubl i c  trial , says Ilal'd10are, �Ietals, and 
3[!(ckinery, a number of hard steel drills were 
put through the iron and steel plates with a 
pressure of from 12 to 15 cwt. behind the drills ; 
but when the latter touched the revolving 
steel rods, they failed to bite, and were in 
nearly every case broken. Beyond this.  the 

clicking of the revolving rods, when touched by the drill s ,  
was quite loud enough to raise an alarm s ufficient, in ordi
nary cases, to frustrate any burglarious enterprise. 

-------------.�,.� ... -------------

011 SOllie Metallic Spectra. 
)I. LECOQ DE BOISBAUDRAN. 

(1). Lead. When the induction spark from an electric c oil 
passes between t wo electrodes of lead, the spectrum con

sists merely of narrow lines ; when the electrodes get cov

ered with oxide of lead. there are the numerous character

istic bands, and some of the lines then disappear, while 

others retain their brightness. 'fhe action of the c( ndenser 

is aloost exactly opposite to that of oxidation ; it intens ifie s 

the lines, and, where they are extinguished through oxida 

tion the condenser restores , ' tern. (2) . Chloride of gold. In 

a g:s flame, this gives magllificent bands crossed by slightly 

ne bulous lines, extending from yellow to blue green. With 

the spark in a solution of AuC13, the spectrum consists of 

green bands. and a certain number of narrow lines, distri 

buted bet ween red and violet. 'fhe relative brightness of the 

lines varies according to the mode of operation. The author 

points out changes undergone by the lines " 500 '3 and " 523 

when one modifies the degree of dilution , the length of the 

spark , or the direction of induced current. (3). Thall ium ,  

'fhe salts o f  thallium in a gas flame give, besides the bright 

green line " 534'9, another, faint and nebulous, having for 

wave length 568 '0. It seems to belong to thallium, for its 

relative intensity is maintained with various salts of thallium 

carefully purified. (4). Lithium. From theoretical consid

erations, the author was led to expect the probable existence 

of a new line in the spectrum , having 413 '0 for wave length. 

He obtains merely a trace of this line on passing the induc

tion spark in a solution of LiCl, but it can be easily had with 

the spark in Li20C02 at red heat. T wo series of measurements 

gave 412 '9 and 413 for the wave length. -Comptes Rendu8 

-Chemical New8. 
-------------.�,. � ... -------------

Practical Science as a Train er. 

Professor Williams, in an interesting article in Nature, re-
-

lasting to remarkable practical 
achievements of Count Rumford . 
says : The main interest of the 
career of this wonderful man ap
pears to me to lie in this,  that it 
affords a magnificent demonstra
tion of the practicai value of 
s cientific training, and the me
thodical application of  scientific 
processes to the business of life. 
I have long maintained that eve
ry father who is able and willing 
to qualify his son to attain a high 
degree of success, either as a man 
of business, a soldier, a sailor, a 
lawyer, a statesman, or in any re
sponsible department of life, 
should primarily place him in a 
laboratory, where he will not 
merely learn the elements of 
science, but be well trained in 
carrying out original physical re 
search, such training being the 
best of all known means of af
fording that discipline of the in
tellectual powers upon which all 
pra.ctical success depends. 
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JANUARY 3 1  
OVERHEAD STEAM CRANES FOR DOCK PURPOSES. 

The Middlesbrough docks, Yorkshire, England, which 
have recently been made by the North Eastern Railway Com· 
pany to accommodate their greatly increased shipping traffic, 
possess many points of interest and novelty, prominent 

among which is the system of steam cranes employed , a sys

tem which we illustrate herewith. 
It was found that no fixed crane could be kept constantly 

employed at Middle sbIough on account of the great varia
tion in the length of the ships, steamers, etc. ,  while, further

more, as the to tal area of quay room would be, in the first 
instance, somewhat limited, the space occupied by a fixed 
crane would be attended with serious inconvenience. The 
same objection existed to the adoption of the ord inary con· 
struction of portable cranes, involving a separate line of rails 
for them to travel on. There was also the further condition 
that the cranes must be capable of loading and discharging 
,-easels, the sides of which were 15 feet to 20 feet above the 
level of the quay, as rapidly as lighters, which would fre
quently be 20 feet below the quay level, and that in both 
cases the driver should have a clear view of his work. Un
der these circumstances it was decided to state the leading 
condition s to var iolls manufacturerR of cranes , and invite 
them to give ten
ders and price� 
for what appeared 
to them best 
adapted to fulfil 
tbese conditions. 
The design adop 
ted, says Engi
neering, to which 
"'e are indebted 
for the engrav

ing, was that 
sent in by Messrs . 
Appleby Broth
ers, of London ; 
this desig n , as 
will be seen from 
the engraving, 
consisting of a 
traveling staging 
or gantry, on 
which is  mOllnt · 
ed a steam crane' 

of the same con 
struction as that 
�ent by the fi rm 
to the Vienna Ex
hibition (see page 
!i5 of our vol
ume XXIX . ) ,  and 
which is in suc
cessful use at EO 
many of the 
docks and har
bors in Englan d 
an d on the Con
tinent . 

from a maximum of 24 feet to a minim um of 14 feet .. 
The traveling motion is transmitted from the crane en · 

ginel! by suitable gear and shafts to the traveling wheels, 
and warping drums or capstans are fitted on a countershaft 
on the inner side of each frame, so that these warping drums 
can be driven independently of the traveling wheels. 'fhis 
simple addition is found to effect a very large saving i n  man
ual labor and time . 

Another great t:dvantage which has been demonstrated by 

practice is that the cranes can be so readily concentrated at 

any point where they may be required ; and indeed, as is 
shown in the engraving, three of these cranes are brought to 

load a long screw steamer having three hatchways ; this is 

evidently a most important consideration with owners and 
shippers, especially under circumstances which so frequent

ly arise where great dispatch is essential . Or two cranes can 

be brought together for any exceptional heavy lift. The 
cranes were tested with tLe maximum working load of 5 
tuns, and subsequently for speed, when each crane delivered 
50 tuns per hour from the trucks into the steamer's hatch
way. 

The arrangement we have deRcribed may be modified with 
advan tage under eome conditionR by making the crane porta . 

The traveling 
staging of each 
crane has a span 
of 23 feet, cent�r 
to center of rails, 
one of the latter 
being laid clo�e to 
the edge of the 
q uay, and tha 
other in the 6 
feet between rails. 
The clear hight is 
17 feet 6 inches, 
which allo ws tho 
uninterrupted cir_ 
culation of loco 
motives and all 
kinds of rolling 
stock on each of 
the two lines of 
rails which are 
spanned by the 
gantry. The tra 
velillg wheels are 
12 feet, ccnter to 
center. The fra 
m ing is composed 
o f a  pair of timber 
uprights, braced 
and �trengthened 
by cast iron brack
ets, and two OVERHEAD STEAM CR ANES AT MIDDLESBROUGH DOCKS, 

wrought iron plate girders, which are connected to the tim

ber uprights by four wrought iron plate brackets, strength 
cned with angle irom. A stro!lg carriage, with the necessa
ry roller path and bracket.s for the gear required to transmit 
the traveling motion, which will shortiy be referred to, is 
firmly bolted at the extreme end of the gird ers nearest to 
the dock, while the girders are planked over EO as to form a 
store for coal and water.  The crane, and the whole of the 
substructure, is designed for a working load of 3 tuns at 
the maximum rad ius of 21 feet from center of crane post to 
the plumb line of the lifting chain, while the crane itself is, 
as has already been stated, of pr9cisely the same construc
tion as those which have given satisfactory working results 
relsewherel with Bpplmlotus for IIolteriDg the rllodiull by �team 

ble on its gantry, so that it will travel from end to end, all 
the other motions being retained, and the traveling motion in 
that case being transmitted through a square shaft with tum

bler bearings. This constructian is especially valuable for 
use on a j etty where vessels lay on each side ; to suit these 
condition s, the gantry is made to span the whole width of the 
j etty, and to travel over the ordinary lines of rails and road
way. Another modification of the system consists in having 
the crane fixed on an ordinary overhead traveler gantry, or it 
may be made to travel across the gantry ; in such a case the 
fixed staging may be constructed of sqUAre timber, or of col
umns and girders ; this c!ass of traveling crane has been 
rather extensively uaed ill the collstructioll of public worke 
IIolld wge buildiD�. 

7 1  
E might at first sight appear that the road to carry these 

craues must be of unusual strength, but on further consid
eration it will btl seen that this is not absolutely necessary, 
because the base obtained is so large ihat there is compara
tively little strain on the road, in fact, probably no more 
than on a line of rails of the ordinary gage, carrying a port
able crane of the usual type, working the same loads at the 
same radius. Se\'eral of these cranes have been in success
ful operation for some time past, and a number more are 

in course of construction for the Middlesbrough Docks. 
The system, evidently, has great advantages uI' der the 

condition s above named ,as well as for working in crowded rail
way �tations.  or in stone q uarric� , timber yards, etc. , and it 
appears singular that an arrangement at once so simple and 
etlicient should, until now, not have been brought into more 
extensive use, especially for dock and railway traffic. 

-------------.�, .�, .. -------------
S nlll a t .  

Sumac is largely used in tanning the finer kinds of leather , 
especially in the manufacture of the hard grained moroccos 
and similar goods. It is also em ployed as the base of many 
colors in calico and de laine printin,;. Probably the consump
t ion o f  this article throughout the country for all purposes 

aggregates more 
than 20, 000 tuns, 
of which about two 
thirds are imported 
from Sicily, not 
because j ust as 
good sumac caunot 
be grown in this 
country, but be
cause, until a few 
years ago, our peo
ple did not know 
its value, or in 
what way to pre 

pare it for the mar
keto The sumacs 
of Virginia. Mary 
land, and Teimes
see in particular 
are said to be the 
best in the world, 
and even their 
w 0 r s t varieties 
have been ofticial
Iy pronounced by 
experts to be bet
ter than any im
ported frem Sici
ly. 

Almost every far
mer has a clump 
of these bushes. 
'fhey are called by 
some " shoemake," 
by others . .  red 
shoemake. " Pro · 
bably many far
mers may have 
tried to kill them 
by cutting down. 
If they have, they 
know how difficult 
a task it is. It 
grows like aspara
gus, all the better 
for being cut ; and 
when once started 
upon a lot and cut 
close once a year, 
it is as easy to cut 
as corn fodder. 

The only trouble 
is in curing it pro
perly. This must 
be done with all 
the care that is be
stowed upon tobac
co or hops. Expo
sure, after cutting, 
to a heavy dew in
jures it, and a rain 
storm detracts ma 
terially from its 
value . It is cut 
when in full leaf ; 
and when proper
ly dried is ground, 
leaved and sticks 

ENGLAND, together. An acre 
in full bearing will produce not less than three tuns ; and when 
fit for market, it is worth from eighty to one huudred dol
lars a tun . The " manufacturers," as the curers are called, 
pay one c�nt a pound for it in a green state. 

A sumac mill costs about $3, 000. The Com missioner of 
Agriculture gave" an outline of a oill in his report for 1869. 
If thirty farmers would unite in an effort to establish 
a sumac mill, each planting out a few acre8, says the 
Ohio Farmer, we have no doubt the enterprise would prove 
far more remunerative than either corn or wheat, and be 
the means of inaugurating a new enterprise in their State. 
There is no danger of an overstock. The demand is daily 
increasing, for hemlock is growing scarce, and every day 
Ilew tanneries IUId dye houses are going illto opera.tion. 

© 1874 SCIENTIFIC AMERICAN, INC



The Commissioner of Agriculture advises to plant in rows 
in or der to cultivate between, either by seed or cutting of the 
roots. We should advise cuttings by all means, as sumac is 
as tenacious of life as the blackberry or horse radish. It 
will never need but one planting, and the crop can be gath. 
ered any time from July to the t ime of frost. If it is cut 
later in the season, and annually, the leaves and the stocks 
can be ground together. If the cutting is delay ed until the 
stock has formed into solid wood,the l eaves must be stripped 
from the stock, and the Htock is thus wasted. It is doubtful 
if anything is gained in the weight of leaves after the mid
dle of July , at which time almost every tree has completed 
what is called " first gro wth " for the season . An auction 
Rlll� of 1 , 406 bags of Sicily sumac, damaged on the voyage 
of importat ion, receutly took place in Philadelphia, and will 
RerVG to indicate the value of the article: 102 bags �old at 
$53 per tun ; 37 bags sold at $45 ; 1 78 bags at $72 ; 200 bags 
at $:i9 ; !?21 at $66 ; 531  at $49, and 137 bags at $30 per tun. 

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

AnTIFICIAL ALIZAHINE. --Messrs. Lucius and Bl tining ox
ydize anthracene by a mixture of nitric acid and bichromate of 
potash ; the anthraquinone thus formed is boiled with nitric 
acid, whereby nitrothraquinone is formed ; this is then treated 
with an alkali, and the alizarine formed precipitated by an 
acid . Purpurin is contained in the product thus formed, for 
whi ch' reason the dye thus produced is said to be superior to 
that made in other colorf actories.--Reimnn n's Ji'lYrberzl'itung. 

. . . �. �.�-------------
g. L .  C. says that the experiment in  the wear of gold coin , 

reported in our issue of January 17, was not conducted in a 
manner to produce a correct result, liS the gold coin s  used 
were heavier t han the silver ones, which of course would 
cause greater wear on the gold. The correct way to test 
them would be to take a. gold coin and a silver one of the 
same weight, regar dless of size ; then weigh out 20 pound s 
of each , and proceed f'n the manner desc. ibed. 

------------� . �.���-------------
K.\NGAHOO AND AU,IG_\TOR SKINs. --'l'he hidea of kanga

roos are imported in considerable quantiti es from Austral ia 
to San Francisco, where they are tanned . Tliey give a leather 
quite thin, much more supple than calf skin, and yet less 
permeable to wa ter. Alligator skin from the South has been 
used for some time in this city for the manufacture of heavy 
boots for winter wear. 

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

THE use of Epsom salts is found to give brighter tints to cer
tain aniline colors, especially primula and methyl violet. Sul
phurous acid is also beneficial for these colors, the tints being 
brighter and less readily rubbed off. 

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

SAFFIUXIN. --If mixed with strong sulphuric acid, this dye
Rtuff de vel opes a fine blue tint, becoming emerald green by 
addition of a little wate r. By suitable additions of water and 
acid , nearly all the prismatic colors can he prod uced. 

�-4 • ..-..-----------__ _ 

IN some recent experiments on the droera, it was found 
that the leaves could reach round and catch a fly anywhere 
within half an inch of the plant. The flies have to be tied, 
as ii takes the leaves about an hour to get round. 

-------------_.-.. �. �.�-------------
DECISIONS OF THE COURTS. 

United States Circuit C o u rt---So uthern District oC 
New York. 

P A T E N T  HR.UN .D. D  G R . \ 8 S  II ARY.ESTERS . -C Y R E N U S  WHEELER JR • •  t' B .  
C Y R e S  H.  lICCO R M I C K .  

lIn Equity-Before lVoodr1{O', Judge. J  

alth��l�c�l��el!n�Kd�l:�n��i�lt�a��f:oa��:I';:ftOl� �!�lr:;I�·nl\ ��Bh!��'b��::�i! ecuted . But equity regards that as already done whfch the patentee has agreed to 
��a���r;eg���e;h\h:iaf�:t V�tft����8�88ignee8 be made parties to a btll in 

If the otherpartics to such a contract release to the patentee al1 their Interest in the patent, he may maintain a bill in his own name for all sub · sequent infringements, but not for those committed' previous to the re-1ea�c . Xelthercan be recover damages for any infringements committed after he has Bold and assigned the patent . 
ec��ro�egf�nscJttO��oS:l� ici���tg:�����t���rd��iCb�S ��eb:���tthoefP:�:: covery in such foreign suit . A patent covers only the devices which are claimed. althongh others are described oy way of explainiug them or illustrating the way 1n whlch they operate. When a patent is reiss'led in several divisions. no one of them Is void, 
g���rJ:J��� �r&�� ��c e��tC�i�j��1 at��tf:���a���Tc:�?�Yct;: j�hril�::r;��l� scribed, and there is no conflict het ween them . An inventor may claim In one patent a combination of deylces when they are so connected as to operate in a certain way ; and in another he may chim in combmation with some of those devJces another one especially by means of which the operation so descrIbed Is produced .  An inventor may have distinct patents for several distinct devices, 81-thougb he might have Included them all In one, makIng a separate claIm for each device. Although a patent has expired and the device covered by It can be used only In connection with other devices embraced In a patent still In life, the 
l�t���g��if�� ':l���h���:�.d without the consent of the patentee, though 
WOOD R L" F F ,  Circuit J. ; 
ceV�le�h:r�� t�lfe 'lre;i����rt'ti\8e5:, ;�� r��pi6�n:� ti���������el�e:r��' a�ed 
ft���l: l�a�::I�'���: r:t)�),�l�f;�r��;S�:;dag?S ����i;t���nt��a���J�8!�1'o�ra\�� fng rel�sue8 t hereof tn divis ions, and on the Sd ,)f ,]anuary, 1860, the paten t was rcir;sued in seven divisions, n umbering 875, 8'76, 877, 8i8, 879, 880, and 881 , Of these the rei�suc llumbered 876 was surrendered on the 6th of "' pril 1867. and un the HtIl of )'lay thereafter was agalll reissued, numbered 21610: On trle 6 r,h o f  February, 1855, another patent was granted to tne compl,,_ inunt tor an improvement 1n gra1n and grass harvesters ,  which was also 
��ti� �V��;,� � � ?�ra �e,rl�)�i�n:a�e���;dr����gd������ :e�ai,�3�: rrcndered and, 

.For the alleged infringPlllent of the reissued patents numbered 875, 877. 878, 879, �.61O, and 2.63�, t ll i ' .ult is brought. 
olg�����1'�6 �jdS sl��C��t�abli� aJeii��y ii:itrhn: ���le:I���i�� \�;!�f;3�\�� de\' lce� orIginally patel) ted. and aenies that a machine constructed in ac· cordance ,ytth 11iH pll ten ts is a practicable trachine, or has any useful or patentable quali ty. It denies the validity of the several reiBSl1eS on va· ritius grounus ; avers that other parties wpre at the time interested in the patents, and that the complainant su r rendered them, and obtained reis· 
����eiii�gsu����I�b�ti��IJ�'t't����eaniy f:g�f��ul�:ft1�bl:ng�:1��(f:�h���: 
��r1;0 ��� �;� �\�l;�������o�eei�c��� o� h �gg ��r�n n�� e o�r���n��£�V���a ���cll�: vcntioll : that some of the reissues are for the same devJCes patented in o thers : that one. o� the reissues has expired, without extension, which in .  ch�u ed al l  the dlstmcttve peculiari tie:-l shown in the original patent . It objects that 0 ther persons are i ointly tnterested with thl:' complainant tn the patents , and that the suit is defective for wan t oi the presence of such 
g:���d\�� r::l���'r �hfcehntt�;e�h;:raeugh7tnOHfll�h:r:�t:��iOI� �:e��ilea�;�� meneemcnt of a sutt in  Ill inoiS by the complainant a.galnst the defendant and another, for IntriDgtng the same patents on the 8th of May. 1869 which js sti l l pending. It denies infringement by the defendan t  ar, any time since January 2 ,  1860, or that he has made or Bold w.fthin the southern district of New York any infrtuging machtnes . 
u�l�es �e����fai td�r:n�le�riti:t�l�ct:�ty:e�� ��f�:���a��enJ�[(!" �1�tf�� the third day of July, 187"'2-the complainant, Wheeler, Bold, assigned., transferred, and set over to Cornelius Aultiil�n all the right. tttle and Inter-

Jtitutifit �mmtJu. 
est, he ,  tbe saId Wheeler, then had In the several l�tters patent and patent Interests In tbe bill of complaint hereIn mentioned and therein set fOrIb, as the property of the said Wheeler. This Rsstgnment and t:ransfer the de· 1endant rel ies upon as a partial defense-that 18 to say, a9 a bar to any decree for an accountfng to or with the complatnaLt for any prOfits aris· ing from infringements committed after the date of t i l e  said asslgnment.z and as a bar to the granting of any Injunction herein upon the prayer or thIS complainant. Possibly in thp defendant's answer somc other grounds of defense were Ruggested, but not all of the iupposed defenses were insisted upon on the hearin�. 

1 .  The objection founded upon want of necessary parties rests upon two agreements, one of wht('h goes, 8 s is claimed, to the right of the complainant to maintain th l S  suft without j otnlng other garttes .  That ap-reement 
::3 6g:�!fl��I��1�fn��ea�1��r�:��a�i 1h�e:!���� p��i�r�nOft���7�hs�lb:� cember, 18611, to con tlnu€': in force for ten YPllrs .  It is the same agreement that was urg-cd a� a defense as against Aultmlln in the suit of Aultman 
V8. Holley et al.  It I s  called In that sutt and tn this the "consolidatton con· tract. " tn deciding the case of Aultman VII. Holley, at this present term, 
I have considered the SRme ohjection which Is now urged here, and held that that a,lZreement did not disable Aultman to m!llntRfn a suit in hiS own name, upon his patents included wi thin the scope of that agreement . The same reasons nnp ly to the present complamant, and my opiliion in that case on this point must be ta�en as my opinion fIt. this, and may, 1f either party so desires, be Inserted In this place, mutatis mutandis. Bs  part of thts op1nion . The other agreement was entered into by and between Wheeler, the com· plalnant, and Henry MorgBn, Allen, Mosher and others, on the 25th of Oc· tober, 18:i9. It recttes P Ja t  he had theretofore entered Into certain agree -
��er��ss i�t:b\��nO;�ee��B������st�8htl:n¥:.t:��St��� ��roVneS��[:!ni�� !�cf� r�� issue he wUI execnte to such several other parties aSSignments to convey to them undivided �hare8 or Interests In all said patents now held by him. and all reissues lind renewals and extensions o f  the same � tt) the said 
�t���:�� °o�ee f����r�Jrh�;hae;do�ot��o':.���r�n:e�:::l��n °o�� ���Jr��t���e:g that the said sevp-ral partfes 9hall become joint owners thereof (certain specified States excepted) ; that the income derived from the excepted Sta.tes shaH he divided In Hke proportions. Among other numerous de -
::I�e;� �h��1�ohne8ej�I�:��g��;g���s���:�tih�s r��:��f g:�:e��et�eo��:f��� and the deeds o f assignment are executed, are authorized to mJlke sales of territorIal rights. give licenses, to prosecute for infringements, com· promise and settle claims for infrlngem('nts, etc . , they �o rt'nder accounts , ete. , to .the othcrs, and pay to the several others their proportionate share . 

B}' a supnlement aD othp.r firm was admitted to sharp., with one of the firms who were incluc1ed in the agreement, certain of the advantages se · cured therebv. -The defpndant, in his allegation OJf defect of parties, name� Jl part only of the personR with whom his agreement was madc, and on recurring to 
�?:n����rl���,�I�ga�o����t���tt �rfoe.ar�h,�a�:�e�'� g�lre ����er�n\htO::t��t� ,0hJectlon 1n the answer refers onlv to the consolidation contrart, and has 
1 10  reference to t.he agreement of October, 1859 � nel'"ertheless. I CAnnot Ray that an objectton in the am�werthat Morgan and Mosher and some others F:pecitled are nf'CeHEIary particH doeR not warrant the prorluctton of this agreeme.nt of October, 1859, Bnd any claim in respect to the specified per· sons WhICh that a�eement will sustai n .  It cannot he denied that that ag-reement made them equitable .i � lnt ownerfO of the patents now In qUE's· ttun with t.he complainan t Wheeler. When the reisBues were obtained it 
:i:��I��ri��nt��tJ��!e:��il�;��i�e�kio���n�e!�\��!� ���ldtN:�� 1���s:esd them wHh the legal tftl e l.l olntly with hImself : unti l then Wheeler mIght h'ive sued at Ltw upon his legal title for the joint benefit.. In equity, their title was (In the abRence of any proof of 8 release. reassignment, or of a rec'Jssion of the agreemf"'nt) D S  clear 8S hts was at law . To this extent equity would regard that BS done which ough t tc be rlone, and in equity their equitable tftle and immediate rlllht to share the proceeds of a reeov· 
¥;(;1�e���!�:,ryfnt�:ts���}�gt1��Pi� t�ars:��t to recover for and to restrain in· 

True, the comPJainanf teAtifies that this agreement ,  I i  as far as the transfer of inTerest in the patents, as called for in that writing, was never acted upon." This I s not sufHcient to avoid the effect of the agreement ; it does not show that any change was made in the relations of the parties to the rels!!ued patents. Their equitable Utles in the shares, severally stipulated to each , hecame vested upon the procurement of the reisimes. subject only to an accounting with certain of the partfes mentioned. To yest the lpg-at title f t  was necessary that the agreement. should be I i  acted uDon," but the parties, without action, could suffer \Vheeler to retain the legal title ano rest on thefr equitable r1ghts. Proof that the agreement , In so far as it called for a transfer of the legal title, was not acted upon. does not  show that it. was In any manner defeated, or tha t  It was rescinded, or that anything occurred to interfere with or interrllpt its full force and effect in equity ; whtle, on 
��: to �r��rh:'�?t't��; e:g::s:x�� tgl:�i.O� o�Y i�li;��Jlg�n:���rn�s ';��t��gg:e writings werc, If'aves the defendant at Uberty to Insist upon the fu11 force of his objection, ann to presume that, had the complainant produced those writings , the equitable title of those absent parties would not be less clear. It is, howeyer, proved that on the 8th and 9th of July, 1868, releases were executed to the complainant by Morgan, Mosher, and certain other persons, who, by express stipulation herein, are admttted to have then been the owners of all the interer;lt of the parties to the s:Jid agreement in question, excepting, of course. Wheeler himself. By these so called releR-ses the parties sell and re]fnqufsh to the complainant, his hefrs and aSSigns, any 
���e�l�:��a't�h�it���el:y:�';.�e[:s;q�������� r:rst�rJ ��i��\�, ��nd ���;l-is�ue or extension of  the same by reason of any agreement, contract, or 
�ri11�r3�a� ddhne,!��.vlg::�lWh����:ha�� O�I!hl�S:ar���e���!irv��B1�t ;t�� full end o f  the term for which said Letters Patent are or may be ji;!ranted. This operated to vest In Wheeler the e%ultable as well as the legal title. !� !�,����s S�nb{������:sis���ngements, i s  right to sue in equity I1S well 
w:f��soi:t��"c�rd �:';,�sat;ot:;t tie!e3���notf a .f:��i.a\g76.enX: \� tr�;r���e���Ct� and profits from infringements accrued prior to those last nluDed releaRes ,  
IF�h� bJ:�!!�ra����f d:c:�e� °h�:�I�t ����g u��� s��he�g6��n ifn� !��il� t�o\h:� oack to an earlier date than July 8, 1868. The complainant urges that this release of the equItable Interest In the Letters Patent carries with it their interest In then existing claims for In· fringerr�ent. I think not ; :no such Intention Is expressed ; the words used have no such import nor implication . 
pf'��1�� i�\iass�rt', ��� tg��;f:i�Pa�t �:� :xoe�uUt���� 6��n��f�:��'r�a����hd which the defendant has set up In hIs supplemental answer. The only dlf-
f��ere�ealsathJ'���rt��lirrtlt:�niie[h�h!a�1�:\���� ��t�:ir��� \�e el��::c�o�R claims to antecedent protlts arlsing from infringements, It might be claimed 
�a��f�:�!��:�I;:A�Of�\�1�·efte'::��lzt.�1�"iti�;, �gA�p:!}�."n���it�"n�ltf�J 
��f�n�eac�;1o �������sf:��\��u��hforr ��t;Kisd a��:i��c��dc:�g;;l�:<t,�!i� tI�: fr��/Zu�oe.:'��f��'rl\� 'l�lrari �80�'attemDt to go Int .. all the d.talls of the arguments most minutely and very ably Rddressed to this case by the reo 
��e�\ik� �����f�n, 6�e�n�r:3��c��sf3�r���nt�:Yo����'c����lte8�:doint:e�: 
f}�:itt��;�i� c�r:iC��tR.�e�8?;tbx�I���he",;8. ���I�h:te�t. V:i l�� ;J!�g�r term.) The patentable nature of the Invention delcrlbed In and secured by the original paten ts g"anted to Wheeler, December 5, 1854, and February 6, 1855, and the practIcability of the devtces patented and their nt!l!ty I deem unquesUonll,ble. The contrar} , though set up in the defendant's answer, i8 n�hl:ti���e�f�une�b:�: fgu���\'ion are not invalid on the gronnd that they include devices not shown,1lescrlbed. or indicated in the original patents, thefr specUlcations, drawings, or models, has also been heretofore held, and I tlnd no reason to change my opInion on that point .  
sIJ:����:�:f:�t�nl���lf8��;�rJ'. ground Is shown for holding the exten-

The pendency of a suit In Illfnols against the defendant and Lean!!er J. 

i1��o���o�:�lb��;�a�n�:::'J�on� ���iY:������ rh�rtee.ver operation, 
3. !lhe !nval!dlty of the relssu.s In qnestlon Is most strenuously urged by tbe couDl!lel for the defendant on the gronnd that they are several patents 

���i�:b��:r��I�f��!�ri;��g!n���c�I':,�J�W:�t:�el�ttb����:�r�!t:�t ThiS Is most elaborately and ably argued_ I do not nnderstand that tbe 
g��gr:h����g������ff�����o��e:�so����;,:lr������g�iii:itn��eS��Pao;: foundation of fact upon which It rests ; whether, according to a just construction of the several reissuis, they are not in fact for severable parts of t\e th'�kefh!ea��ri����� ��c���ea�fe����r,llcnoa�fs�\e��ve not sufilciently kept in view this tdea ; where a patentee, having patented an aggregate of several devices ,  Is perm1tted to surrender hts patent and receive new let· 
��r: ����� At�ii��i �:;rri� t��ii��sn {�;�fg:���i � td��gr���I��t ��l���h t��� �\� 
��l�he�sd:e'i��et���c����� Vh:��e d��rc:Sa�:��t�r��e�ab:fig :�pi:r��l� ��td 
���jeOi: gll��eB�:ci3��tl�C;! ��:{�eer:r�t�I�:�v:������nr�J��te�����t�s��� 
J�ie�::;;lf;'�rd�: t'i,n S���r�h�n:����� t��y o?�h�os��:�!i�� ���i���e;t�s�� 
r����rfr��et'i���!l�bt;:,tio �g� i��;ogss:70�t��j�fiOt��a�uJe���naf!.ucs���na description may be given, but that Soes not make the patent cover all that is included In the descriptton. In this case, then, it was competent for the patentee to amend his orfgfnal specificatton, so as fully and minutely to describe all that was shown 
����ee d��!fJ�1�1��� �tse��f :,i�f:eO;a���ein �n:e���:l;i: ���� f�!�i���c �f Sat vices. capable of distfnct use, and, whi le such specitlcation might be an· nexed in totidem verbi8 to each reissued patent, define and claim In each 
� ��gt tl�� �r;�li�l ae���1 �� �ne c�ti:;�no:, ��s 1 �r�ro���,alb�r���ts�ig;t,��i�� ;e!�� separat.e patented device or comblnatton of devices, so as to give the rea quired Information to the public, and illustrating the applIcation. of each device or combination to actual use in the construction of an aggregate machine . Tbls does not make one reIssue include all that Is descrIbed In the speci\!cation. All tbat Is Included In a specltlcatlon Is not necessarily included tn the patent .  What Is claimed in and secured by the patent 1s secured not only when used In the mode Illustrated by the descrIption of other devices with which It may be used In the specltlc�tlon, bnt It Is secured against Its use In connection with other devIces of an entirely distinct character. For exampJe,in reissue numbered 2,610,the patentee clalms,in combination with a harvester frame that is tree to vibrate abont a gear center a laterally projectlug linger bar, so hinge d to one end or corner of said irame as to permIt the tlnger bar at each end to follow the nndnlatlon. of the gronnd over which It Is drawn. This clalru, . read In connection with the specltlcattan , refers to and Is co'n1\ned to a speCial cla.s of ha ....... stlng an" 
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mowlnlf machInes-viz. , those In which the rise and fall of the tlnger bar are effected by a vtbratlon of the frame of the machIne aronnd the gear center, and the hlnglnlf of the tlnger bar to one end or corner of that frame, so that It may rise and fall with I t .  It Is the nse of a laterally proJect1n� .tJ.ngp.r bar In connection with such a frame, and htl1ged thereto, 
:� gj :�StOon�f:�:�e�� .to fne'd::�p�hJs��e :ft� ;�\ ���:��h ift he:r�tllf��I�I�; sav the first In relflsue , numbered 875 : 
at�ns�����'��:d ���!�� b���? �:{;8I[a��ral\�el:it�r !��:�re al�Jef�i�� purpose eetforth . Here Is a limited claIm to the ,hoe contlned to It. connection with the 
����lg���fo��r I�I:�j1.:��h�m� ��;I�nl,}��m���lh�JlIl';;jl'ii:lb���f��ni�� without the employment of this specltlc combination, and It I. equany cle.r that the claim last above reci ted would not be Infringed by the use C1f the shoe M in any othermaBner or combination than with the o8cillatlDA' har H, mentioned therein. It I s  true that the devices specIfied in each claim may b� so used a� to infringe both, but one may be used. and may lnfrtnge one of the claim" 
rgg8�I�tn i�!r���� ��1����esc�teaJrt1aed��g�g?ss���, ���::\iL t��f��: iR��: trated where there is but one patent, and of course but one spccifica tlon ; and yet the paten tee, by hil'! several claims, separates the devices, Rnd, as may be lawfully done, claims the whole as an aggregate, and each sep· arately. A I1ke comparison, instituted in reference to the other several claims in these reissues, leads to the same conclusion. In some the several and separate character of the devices is more plainly apparent than In others ; but I thInk they are none of them liable to the objection that the complainant bas taken more than one patent for the Asme device or combination. 
se�ner�1 c:::�ne:?c��e I�C��sbih:��ltlh;atlit ����nJo��r :O�

of���rda:A�Dp�t� entee from claiming Ule combination, and also claiming the several devices which enter into it , it he be the inventor of each, and they are useful by themselves or In other combinations. It i s not to mymind very clear that the compla1nant migh t not have 8e� Clued all to whtch he was entitled by reissuing hlS original patents , and claiming separately therein each deVice, or combination of de vices, which he has claimed under several reissues. But the Jaw permits him to divIde  h i s  patent, and 1 find no sufticient ground for  pronouncing the reissues invalid. 
er�!.r�r��e� o��te��n�he ����n�t'I��eduf���t�a�!l���:fh��er�r�����s�I������ 880, which was founded upon the original plitent of December '5, 1854, has not been extended. The term of the original patent, and of course the term ot this reissue, expired December 5,  1868 ; whereupon it is claimed that inasmuch ag the Invention patented by tll8t reissue became. on the explra tlon of the terou, public property, and the defendant therefore became en · 
���l�ed tth08��TrA� ��s\,��a���h�f �e�;��iri�t iA�I����iat�l�I��r ��fe�ntrian:3,m:e�t 
ondly, that that reissue does In fact embrace wl thfn It ttJe devices Includetil in the other rei ssues, and so the defendant ts not Hab1e at all, or, lf at all, he i8 not J1able unless it be for infrtngementR prior to that date .  In the first 
�b��iirnea�i��n�li��el:s��j :�i�nf��iO��t1trm �nlxr����. �};�u!r��l�o pt�o: position fails if reissue numbered ShO embraces only a msttnct and separate device not included in the other reIssues, so as to be free from the obJec-
�.t�l�d.�\rt�ae?;sO���di��ac:n�i� ���e���l��;;!��\\l�ri,t��\,r:J:��� �:s d�'-ylee which was the special subject of that patent was not new, or not the invention of the patentee . Nor wtll It be neces�ary to inquire whether the complaInant Is at I1 borty to allege the Invalidity of that patent on any ground In order to avoid tbe conclusion sought to  be drawn from the expIration of!!s term.  I am of opinIon that nothIng fell Into the publ!c dom'ln on the expiration of that patent, except the spectal device claimed in It, aud that the patent did not include the aevlce embraced in the other re1!umes upon which this sui t Is brought .  Bearing In mind that a patent includes no more than the patentee claims therein , It will be seen that although, as In other reissues, the speclftca tlon gives a full descrIption of the devIce, and of other devIces whIch l lIu.trale its application to use, the claim thereupon is : The use of two htnges substantially as descrfbed. whereby the fingcr beam may be folded to the main frame, in the manner substantially as set fortb . Waiving, as before, the question of the valtdlty of this patent. It Is manl-
ii�tt stbc�t f��3Ig�vdl�g����e�'b���h�00��:r fri�s:.ue�g�r�o�/ :g�S:��f llh��: provide for the rise and fall of the finger beam at either or both ends, and for its oscil lation, 80 8S. to elevate or depress the pOints of the fingers, but neither of them descrIbe a construction or use adapted to thls folding of the tlnger bar sidewise against the frame . That Is only described and provIded for In the s�eCltlcatlon of this relssne 8�O, and I t  Is doubtful . at least. 
:Dhye���� ��e �ffy .iniie �ta�e:�1�in�:�tt:hs�':�t�f i�:tg;!�¥::i fri�r�Je�'� the oLler refssues, and in nowise essential to the operatton of thp. devict>s 
�,I���rrt ��e[��nsg:�T�\tro��:itnoigft1ge °h�� I: b�h�Y�fce�lt�Cea!hoo� �fr �����i piece is hinged to the oscillating bar. The Nevice COl1slsts tn so extendIng 
��In�I:;�1?�ttna���n�::;1�:}��:ew;��� tt�er���e�r °f�fJ:�� s�efl �fl�h�t�II:� functions of the OSCillat ing bar., mentioned in other reissues, might be effective, and the finger bar might rise and fall at either or both endli in act-
�:��r3i�': trg�:��fa:�1't�ef�ai� ��!���, i�h�:ag���IJi1�g�ttl��liS ���a;l!� of the frame admitting of such folding, is the specific device covered, or sought to be covered, by this reissue, and whether such mpre location .in-
it?�V';,�h':,�y .re";!'c'!,�abl�alU���Yt����t\�nd';,efs t'h�t �nxH��I�e sOrl:�:u�� employ the specific location involves also the rIght to use the g}he: �el��ceserso��c�olO�t�o�n�!nfo�te��ab��e n:,th�� ��vrc���estI� he had the r/'ght to use sucll other devices he might employ them in his new locatton .  If not. his patent would be of no value, i t being merely an added Improvement to what was patented to another. In short, the devices included ID the other reissues do not necessarily include this capacity to 
��\���etg:f��a�f�:��I�l�� ���:!di���r����r:�io ac��a�h[h:Plr��e�i:�j !g nermit or enable the finger bar to be thus folded, may, as an improvement, be vested In another inventor, who, nevertheless, cannot use It on a ma� chine constructed within the other patented devices without infringing the c:���� te:�����d t�ut:e �l3i����eolr;��e�'���sh:��r�erd \hoe ���t��e�nlf�i involVIng the use of the other patented devices, and t�e right to nse such a location may have become free to the publ1c, and yet without Involvtng the ri��� t�e���:lui1fu���:[lg::��e;pose separate patents for several devices. all 
�� ��l�� �h� u;:f�!�� ��:��U��i��:e�I��g���t�: ����:�e�\l��i:!l���?t� property. But whlle that will warrant the use of that devrce in Bny other connection, It will not warrant a use thereof in connection with tne other patented devices. unless any use thereof neces�arl1y involved tbe use of such d.evlces ; nor even then, except upon the ground �hat there Is one pat· entee of both or aU, who, tn giving the use of one to the public, neCl888.ri1y gives all that is essentially necessary to make that use available. Not only BO, a device may be patentable and may become pul!l!c property, eIther by exptration of a patent or by abandonment to the DubUc, which is useful and valuable, which, neverthelel!l8t cannot be used except tn connection or com· binatlon with other plI.tentea devtces. In such cases, i t  cannot be used �ave by permission of the patentee of such otb.er devices, whether he be the 
{g�����rt��� t�l �fi:���I���.!'t�':::c'!t 1�vf�� ��I�s\:,�rM,,::�g if W�:;.,h ��I�� cp.ded that It could not be used otberwise than In connecMon or combInation wltll devlces lnclnded In the other reissues, while, If It Is su.ceptlble of use In connection with other modes of hinging the cutter bar, wblch would not include the devIces claimed in such reissues, the result more conclu-
r�t�IK�o.1�o;f,� �t'l,�:�I:�g!�a!:,oJ' e"1ti���!:!���f�rms no justltlcatlon for 

5. Tile question of the novel ty of the Invention claImed by tbe complain -
f��br:go��tethe�.�: �a:n��r :::;nI31ri�ni�:'c'::: 0�e{h�1:1��r:;�!fh�1�1Y�S�� Company (10 Bfatch . 181),  npon the same proofs which are represnted In tIt;is bearfng on those qne8t1ons. The Intluence of the same prior patents, appli cations for patents, inventions, attempted inventions, experiments, and failures, upon the inventtons of others. was disculised In that case, ana. also 
�'i���t":�s';, �� ��:t';� J:b��I�'iT.: <!p;�d���;;��.rri::::nt";)�C80n�;�n"��ti the northern dIstriCt of New York . Those qnestions have agafn been,)1lust elaborately reviewed on some alleged new aspec ts of the questions con 
�I���e�f��r�r:i'":t��:�i�Vnor:�dt�g��e ��!�ir:l�:J �� c�bUen::inneo�gg�ru�fo�-
In this case as IS stated in the former cases ; and what is stated on the s ubJect, without a discussion of each patent, i nvention, and experiment in de· · tail, in Wheeler VII. The Clipper (Jompany, and Aultman VB. Holley, must be taken as my opinion 1n th IS case . 

6. As to 1nfrmgement by the defendant, the resistance of the charge de· 
r;���t;re�� tlt��gse��e�fl08e:�e���;�f��an�y �tethdeef����!��natfot ':a�lt��e tI�; 
dental of 8Uy infringement of the ..;omplainant'B exclu�lve rlgnts dependS upon that imptachment, what has alreauy auove been said sUtlicientlr over· rules it .  In relation to the speCific claims Infringed, much tbd,t was said in tbe Clipper case is applicable to the dcfendant's machin e .  The infriugement seems to me very clear. It includes �nd, In Hubstnnca, uses the devices emt>raced in the third and fourth claims of rei�Bue 875 ,and probably at least one o tuer, out only the mfringement of the third and fourt.h was u rged by the counsel for t�e complain:t.nt · also, what Is embraced in the cla1ms In reissue 877, the claIms In reissues b78 and 879. and 2,610, the tlrs,S fourth , fifth , Sixth. and eighth claims In reissue patent numbered 2,63'2. The teetlmony of the expert, .Mr. Renwick, is full and explici t .  that the defendant's machine contains aU these devices or combinatIons. My conclUSion up�n all tae proofs is in  confOlmity with his testimony to that etl"ect. Tbe wItness also testifies that the defendant's maChine contains also substantially the slime combinat1on described in re1ssue �,632, and referred tr) In the third claim thereuf : but as the counsel tor the complainant , in his printed argu · 
�efiltf�lribg��ti�� 'tg!PJ�sStS,llo�tr���Sa}��� stl��h�l:�aSeV��rh� fact;�J�!l���dd�� Cisiun to those claim£! . Without further detailed dfscusshm of the numero'1.S pOints and argu-
�!r;:u�OsS;y1�t 8[aets,ei:rt(�� �lj�g�l�i���s:i!�N��tfg�e'ol ���s�acs��ti�� IDli oplDlon that the complainant is entitled to a decree in conlormlty with the foregoing opmion, declaring the Infringement and duectlllg an account of profits ; out for reasons above stated that account must begin w i th  the date 
g���1:r����e�af:'°s��!Ot!:�I��: ci:���sb�r\� 8ihl�asae�t1a��r��u�:e b:d t�� July, lti72, assigned and transferred all his right, title. and in terest In tHese patents to CorneUus Aultman, as alJeged ill tile defendant's supplemental answer, the account must terminate with the last named date, after WhiCh the complainant has no Interest In the profits of the defendant's lnfrmge. ment, and no tnterest to be protected by injunction. The usual reference will be made to taKe 8uch account, and the amount reported must be de creed to the complainant wIth costs . 

George Harding, for complaInant . 
Henry Baldwin Jr . ,  and CTiarlM F. Blake, for defendant . 
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Improved Type Writlnlr Mnchine. 
.John Galloway, N e w  Y o r k  city.-There Is a roller, of t;ufllcient size t o  re

ceive a sheet of the paper to be used, and covered with cloth. This Is 
mounted o n  a horizontal Bhaft whtch revolves in beartngs attached to the 
frame. The paper, In connectlon with the colored paper or cloth from 
which the colar t s  obtained for the impression , Is rolled around the roller, 
and Its edges are sccnred by a clamp . To the inner end of the roller Is at
tached a spiral  thread, which works between the pins of a shaft, so that the 
roller may be moved longitudinally upon its shaft at the SBme time that it· 
1s  carri ed around thereby . By suitable means, the teeth of the Bhaft may 
be turned down out of gear with the thread, so that the roller may he 
pushed back at once, when required. By B uitable construction the roller 18  
rotated by the upward movement of the forward parts of the framcs, the 
downward movement of said parts raising a push pawl one t09th.  A pawl .  
w h i c h  Is  pivoted to t h e  frame, has Its engaging end restlng agalnst t h e  teeth 
of the wheel, t o  pre" ent said wheel from being turned back by the friction 
o f  the pawl as it is raised. A long block or hand piece is  perforated longi
tudInally to receive a slide upon the forward bar of the movable frame . 
U p o n  the Inner side or the forward end o�ihe slldlng block Is formed an 
arm which projects throu�h a slot In a pia • the ends of which are secured 
to the side bars of the frame. In the plate, at the upper and lower edges 
of gald slo t, are formed n o tches, and the free end of the arm Is  so formed 
that it  may fit into the upper or lower notches, according as it i s  incUned 
upward or downward. Upon the top ot the slotted part of the plate are 
formed the letters of the alphabet, the nine digits , a comma and a period, 
which characters are arranged i n  two rows, floe row corresponding with th e 
upper a n d  the other wtth the lower row of notches. Fpon the lower Side 
of the sl i ding block are formed two rows of rai sed type correspond1ng with 
the characters , and which project at su�h sll incl1natlon that, when the arm 
is i n PIC notch of eithp.r til6 upper or lower row of notches, the cOlTespond
iu� r o w  of types wlll  be In proper position for making the Impression . In 
using the machine, the paper i8 placed upon the roller and the block is 
grasped with the hand, an,l 10 move<l to bring the arm successively Into tbe 
notches corre sponding to the letters of the word to be fonned upon the 
paper. As the arm I s  brough t into each notch , the block 18 forced down, 
and the letter is printed upon the paper. At the end of each word the roller 
Is caused to rotate t wice the usual distance , and thU8 forms a space bEltween 
the worl!ls. 

Impl'ove<l �afelY Attaebment for Car Trucks. 
Ueorge C .  Offen, Portlttnd, �f e . -The rollers are about three times as wide 

as the truck wheels,  and are provided with short 8ide flanges, and turn In 
hrackct· shaped bearings, whtch are p ivo ted in suttabl� manner to the cross 
piece, to keep square 011 the track In c�ee the truck i s  thrown o1f the track. 
They are hung at su!lh hlght above the track that they j us t  clear the same, 
t.he fianges keeping them on the track when thrown into use . The rollers 
may be eonneeted suitably to the engine,  to n o tlfy the englueer when the 
wheelR are olf lhe track . On the damaging or detaching ot any wheel, they 
carry Immediately the truck, taking the place ot the wbeels, and may pre· 
Yent damage and acctdenti.  

Improved Lock. 
Herrmann Stein, Xew York city, assignor to himself and Herm an Dale, 

Brooklyn, N. Y .-Thls Invention consists In a revolving tumbler which acts 
directly on a recessed bolt,  and i s  retained in opened or closed position by 
a disk·Rhaped spring plate with projecting teats.  The small slots or reo 
cesses for the key prevent the In troduction of wires of sutftclent strength 
t o  ov ercome the st rong pressure of a plate on the tumbler, so that the lock 
cann o t  easily be tampered with,  whtle the direct action of the tumbler on 
the bolt prcyen l �  lhe forc i n g  hack of t.he SUIDe by a chisel or other Imple�  
!I!cnt. 

Improved Burlrlllr A larlll. 
Henry L .  Brown, Middletown, Conn .-The object of thls Invention II to 

p rovide simple and conv�nlent means for detecting burglars when entering 
buildings ; and c onsists of an alarm movement and bell, in combination 
with a wire or cord and gas burners, so arranged that, tn the act of opening 
the door or v;lndow with which the alarm is connected , gas is turned on, a 
flame is produced, and the alarm given.  A wire or cord is attached to an 
arm tn the wall and to a sccond arm, which is attached to and proJects from 
the escapement sh!lft of the alarm movement. The alarm movement Is 
wound up by means of a key on the ma.in shaft, and is  held and prevented 
from giving the alarm by the wire . This wire Is attached to tbe vibrating 
c!o!capement shaft by a crank, so that the movement Is  held st ationary by I t. 
When this wire Is broken or parted, the alarm Is give n .  A gas pipe Is con· 
nected with the service pipe, and the burner on the end thereof Is  su pplied 
with a small jet of gas, which is  I�nlted when the alarm Is set for use . 
·When the door h; opened a bar is drawn back, a gas cock is turnpd, which 
admits of a flow of f:8i thro ugh a pipe to a second burner. The two burn· 
ers are 80 formed and placeu s o  n ear each other that the gas which e scapes 
from the second burner is ignited by the flame from the first burner. The 
form'lr gives a full flame, whtch envolopes the wire and, i n  a few seconds, 
burns It 011, and allows the alarm movement to vibrate the hammer and IIlve 
the alarm. 

Improved Machine for Printlnlr 011 Cloth . 
Wllliam E. Worth, San FranCiSCO, Cal.-Thls Invention consists ot a ,-er· 

tlcally mevlng pre •• for carrying the prlntlng block and pressing It on the 
cloth. The b lock Is mounted on a frame carrying a platform for the oper· 
ators , and shiftlng laterally on ano ther trame , which shifts forward and 
back over the printing 1I00r, whereon the cloth to be printed 18 laid. The 
prinCipal frame Is provided with mecbanlsm for shlttlng It,  and both frames 
are c.pable of having their movements arrested by stops, so that the prints 
wlll match properly. 

Improved Bench Plane. 
George W. Huber and A�ron E. FUcklnger, Norwalk, O.-The ohject ot 

this Invention I s  to construct a plane, which I s  Ught, handy, and easlly ad. 
j ustahle to any thickness of shaving without the use of a hammer. It eon· 
sists ln the IIrm mountlng of the plane Iron hetween a cap plee<> with con· 
nectlng clamping bolt and set scre w, and a supporting shoe, whlcb 10 pivot. 
ed to the sides of the base piece, and adjusted, together with the plane Iron 
by a conical eccentric pivoted to the base. 

Improved Saw Gummlnlr Machine. 
Henry Baughman, Dorn 's Gold Mine, S.  C .-In this Invention an emery or 

vulcanl t e  gummi n g  wheel I s  used. The tool overhangs an 08clllatlng frame 
at one end, so as to be presented to a circular saw by means of two handles. 
An eccentric dog regulates the depth of the cuts In t he saw by the tool by 
com1ng against t h e  side Of the frame .  It can be set for cutting deep or 
shallow n otches by turning It  ou lts pivo t .  T h e  tool Is driven by a belt op. 
erated by any suitable drivin g  mechanl.m . The contrivance for holding 
small circular saws COIlSt8t�  of a clamp and center pin fitted on a slotted 
bar which I s  detachably connected te the frame. The clamps slldp along 
the slotted bar through which the cen ter pin passes. and are se cured at 
any point for S8WS o f  any size by nuts on the center pin screwing all fast . 
There Is . bar with a gage screw for controlllng the e dge of the saw hy be.  
ng sen'wed fast dnrtng the o perntton of the gumming tool.  It is rele88ed 

to shlft the saw. A stop b u t t o n  Is employed to eugage with the frame and 
hold thr- Recnrtng frame when gumming straight saws, whIch are moved up 
t o  i t  i n s t e a d  of moving the tool down to the saw, as when gnmmlng round 
saws. The saw frame Is wel�hted, so that the end on which the tool Is 
monn ted is borne upward . 

Improved Ganntlet Glove. 
Frederick Farran t ,  Glovers,-lllc,  N .  Y . -Thls Inventlon consists of a 

novel construction of t h e  wristband of a gauntlet glove, of two or more 
pieces,  contrived to arrange one or more pInked or otherw18e ornamented 
ed�es of thc material of Which the glove Is  formed, around the band at the 
middle,  to make a more styllsh finish tban Is atlorded by the plaIn surtace 
of a band composed of o nly one piece . 

Improved Culinary Tonlr8. 
Alfred Greenleat, B rooklyn, N. Y.- This I s  a pair o f  wire tongs ot wblch 

the middle part of the lo wer prong Is bent upward above the other and bas 
a c.n formed 0 11  It  to �Ive II elas ticity so that the p O i nts are held closely 
toge ther. A thumb piece I s  afllxed t o the bend , by pressIng down wblch 
tbe prong. are forced apart . 

J,itutifi' �lUtri'JU. 
Improved Device for Convertinlr Motion. 

Joseph P .  Taylor, Hudson Clty , N .  J . -Thls Is an Improved apparatus for 
applylng motlve power for propelllng m achinery, and for other purposes, 
by a pendulum l ever connected with a rot ating wheel, 8 continuous ro
tary motion being produced by mean. of a ratchet wheel and two ratch et 
pa wls . The wheel and the ratchet are reyolved on a central shaft, and the 
pawlo are carri e d  one to the right a!ld the otber to the left, by the oscllla·  
tlon of the pendulum lever, and alternately drop Into gear with the ratchet 
by their own gravity and rotate the wheel. They are thrown out of  gear 
with tho ratchet wheel at  the completlon ot each stroke by means of 
welgl}ts.  An Impulse Is given the pendulum lever by means of a cord at· 

tached at the hot tom. 

Improved Automatic Railroad Slgnal8. 
Jane D .  Evans, West Chester, Pa., executri x of Henry S .  EvanB, deccased. 

-This inventlon Is  an Improved device , by tke use ot wblch rallroad trains 
wllJ be enabled to set the signals automatically as the train approaches and 
leaves a station , a crosstng, a curve,or other place requiring care . Posts are 
set upon each side of the dangerous place, and in such positloDs that the 
signals attached to said posts may be readily seen from Buch a distance as 
will enable the engineer t o  readily stop hls train before reaching said pOint.  
The signals are pivoted to the posts and are connected by chains which are 
attached to the rot.atlng part of said slgDals ,  so that each signal may be op· 
erated by and from the other. Ad a train passes in the opposite d irectioB , 
a proj ecting wheel placed upon a journ al exten ding from the Side of the 
engine s trikes and presscs down incUned bars arran ged upon the other Side 
of the track, which bear down upon the ends of levers, which are piv 
oted to the ties,  and the Inner ends of which are jointed to the Inner ends 
of other levers, which communicate with the chains which work the sig
nal s .  The Inclines when relteved from t he downward pressure of the car 
wheels are again raised to their former p o sition hy rolled .prlngs plaeed 
beneath them in receSfH�s in t h e  tie s .  

Improved Ventilating Car Window. 
Charles B.  Kneysls,  New York city.-This invention c Oll slsts i n  a h or8c'

RQoe -sl\aped plate,  provided with stop tiang-es upon the ends o1 1 t s  armB and 
perforated. I t  is sccured t o  the lower part of the!cR-sing around the lower 
ph·ot of the s8sh;· a ud with i t s  circular part Inward aud itR  ends out ward . 
The llsngcs serve as stops to limit the mOYPlDCll t of the window upon i t s  
pivO tH.  W i t h  t h I s  conRtru �tlon, the forward Ri de of t h e  B B S h ,  whichever 
end o f  the car moves forward, Is swung Inward, flO as to form front and 
rear openings between the Side bars of the saId sftsh snd th(> frame . T h e  
InClination of the w i n d o w  not cnly ventllates the car by causi ng a 1lI0y e ·  

m e n t  In the a t r ,  hut t h e  w i n d o w  serv e s  alia as a shield to prevent cinders 
and dust from entering the car, which cin ders and dust strtke aga i n st the 
incUned surface of the w i ndow and arc projected outward . SUHt.ll bolts 
are secured to the bottom bar ot the sash upon the opposite Sides o f  I t s  
ph'ot, and In B u c h  positions that their l o w e r  ends m a y  enter h o l e s  In the 
side bars of the plate a n d  thus lock the sash In place when adjusted. 

Improved WaMbinlr llIachine. 
Moses L .  Hawks, Kinderhook, lU ch .-Thls Invention has for Its ob.! e"t to 

improve the const.rucUon of the washing machine for whtch letters pat. 
ent No. 140,625 were Issued to sa.me inventor, July 8, 1878. The j ournals of a 
large roller are held down hy the half bearings which sUde up a n d  down In 
the slots of the standards . The half bearln�s are rounded off to receiVe 
the rubber bands . The j ournals of two Inner small rollers revolve in bear
ings in the standards , and the J ournals of two outer 8mall rollers, all four 
being below the large roller, pass throug h short e>lrved slots In the stand· 
ards and revolve In bearings in the ends of the cross bars, wh1ch are placed 
u pon t h e  outer sides of the stan dards . The upper parts of the rubber 
bands are whole, but their lower parts are spl i t .  The improved construc
tion ailows the outer lower rollers to yield more readily as the clothes are 
entering Bnd leaving the machi n e ,  and prevents the tendency to press the 
rollers out of position . The cross bars are conn�cted and held i n  place 
agaln.t tne outer sides of the standards by the wires,  the ends of which are 
attached to the ends of the said cross bars . The wires pass across the 
edges of the standards, and, at  the inner side of said standards, are bent 
twice at right angles,  so a s  to pass beneath t.he outer Arnall rollers, and thus 
be out of the way of the clothe • .  

Improved Car Couplinlf. 
WllUam Charles Bro oks, Stoneham , l'a .-The upper part of the drawhead 

comprises the top and two sides, hetween which Is a hollow longitudinal 
space , In the lower part of which Is  the other part of the drawhead, which 
Is pivoted to the sides at Its middle part. At the In ner end this lower por· 
tlon ha. a spiral spring arranged with It,  so as to force the front end up and 
press a coupllng llnk, which has a hook on the upper Side, up Into a notch 
behind a correspo nding hook on the lower surface of the top side of the 
drawt ead . The two parts of the drawhead are beveled at th e front end 
to form a bell mouth to guide the end of the coupllng llrk Into the space 
at tbe front end when the cars come together. The llnk forces the front 
end of the lower part down sufllelently for Its hook to pass hooks on the 
under side of the top ot the dra whead, and the spring Instantly forces It 
up again ,  and holds It  so as to keep the hook of the llnk In counectlon 
with the book of the drawhead.  To dlsconn�ct the hooks a push 
pin and a le,·er are arranged with the drawhead and llnk and provl. 
ded wlLh a spring to hold It up. The push pin I s  arranged above the Unk, 
so that, by being pressed down by the lever, It  will press the link and the 
lower part down so as to disconnect t�.e hook s .  The lever wlll extend to 
the side of tbe car, wbere It  can be reached to uncouple tbe cars wltbout 
going between them. 

Improved Umhrella. 
James H. Dugan and George Moncrief, Stoneham, M ass . -Tbl. Inventlon 

consists of an arrangement of an nmbrella top, 80 88 to revolve upon the 
banille te relleve It when strong gusts ot  wln,l blow aga inst I t  quartering, 
or wben the top strikes against other umbrellas or other obj ects In crowd· 
ed place s .  Tbe said arrangement conslste of a notched revolving ring for 
the ribs, between two collars on tbe handle, and a revolving notcbed ring 
on the runner, also between two collars. 

Improved Portable Fire ExtinKni8her. 
Isaac C. Andrews ,  New York clty .-There Is an Inner bncket for contai n ·  

I n l"  t h e  acld,ln t h e  o;>poslte sldeo o f  tbe l o w e r  part of whic h a r e  formed V 
shaped notcbes to receive pins formed upon tbe Inner sides of the arms of 
tbe how or U shaped bar. Tbe end! of the arms of the bow pass up through 
stufllng boxes In the cover, and their ends are secured to the ends of the 
yoke.  Upon the lower o r  Inner side of tho cover Is  tormed a stopper 
whlcb IIts lnto the moutb ot the acid bueket.  The bottom of the acid 
bucket Is recessed to receive a loop,  which Is connected with the bow by a 
short chain . To the upper or outer side of the cover Is rigidly attached 
the end of a rack bar, which passes up through a longitudinal slot In the 
yoke, In which slot Is  pivoted a lever, upon the lower end of which Is 
formed a segmental gear wheel, the teeth of which mesh Into the teeth of 
the rack bar,so that by operating the lever ratchet the how may be lowered 
or raised. Upon the Inner sides o t  the arms of the bow are formed toes 
which, as the snid bow is  l o wered, strike against the u-;>per edge or mouth 
of the acid bucket and push It  off the stopper. This allows tl.e bucket to 
tip over, and as i t  approaches a horizonta.l position the pecul1ar f()rm of 
tbe sockets allows It to escape from the h o w ,  and I t  drops, bottom up· 
ward, Into and hangs su.pended In the alkali solution I n  the middle of the 
lower part of the outer or alkall veosel . The rapidity ot descent of the 
bucket causes It to carry the greater part ot tbe acid with It, which acid 
Is thus discharged I n  Ihe midst of the alkall oolutlon , with which It  thus 
becomes thoroughly and evenly mixed, the swinging m otlon ot  the su.· 
pended bucket greatly assI sting the mixing. 

Improved Bntton Holder. 
Mlnor J. C ooper, N e w  York clty.-The holder consists of two plates of 

m e ta which are forked at one end, the space between the prongs being V 
shaped.  One of these plates has grooves on tbe Inner edges of the prongs , 
wblch grooves receive the button s .  Thi s V shape of the openings adapts 
the holder for buttons of different diameters . The cloth passes In be. 
tween the two plates ,  and Is pressed upon the buttons by the prongs of 
back plate Is the two plates are pressed togetber or toward each other 
when tbe b older Is In use by tke lingers of the operator. Tbe button Is then 
sewn on wah a needle and thread, in the mm.al manner. The advan tages 
claimed are tbat the lingers are not exposed to the lIeedle , and tbe Bewlng 
on Is  performed wltb much greater ease. 
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Improved Machine for Sbaping Brnsh Woods. 

John Ame s ,  Jr.  , Lan slugburg, N. Y.-Thro ugh a hole In the bench or t. 
ble of the m achine passes a vertical shaft , upon which is  formed a spITal 
cutting edge . To the upper side of the f o rward edge of thc baBe plnte 10 
attached a flange of such a hlght as to a fford space for the bristles of the 
brush , s o  that t h e  said bristles may sen·oc as a guide fn plaC i ng the bru sh. 
The brush is held securely, whtle befng opera t e d  upon , by the p l a t e ,  whi<:h 
rests upon the back of the brush, a n d  U s  forward edge is made of the ex .. 
act form to be given to the edge of the brush , so us to firmly support the 
said brush while being o p erated upon . A cam 1 s  made t o  press against t h e  
base plat e ,  so that  the hrush may be securely clamp e u  i n  p l a c e .  The p a r t  
o f  the plate oppOSite the c u t t e r  i s  further supported fi g"a i n s t  t h e  upward 
pressure of said cutter by a ring guard through whteh :th(' cutter pa�Res . �  
a n d  which is Bupported in p l a c e  adJust abl y .  B y  t h i s  cOIl s t l' u e t l o n  tll(" brush 
is shaped with an upward cut toward the back of the h r u fl h ,  which l eave'il 
the e dge aro und the bristles p erfectly true and smooth,  t h e  tritling sl1Yer 
f n g  t11 9 t  may be made being around the back at the brUSh , where it C».U he 
readllv worked o u t .  

Improved Cotton See,l Planter, 
Zi mrf Carter, Line Creek , S, C . -This bnrention is  an fmprOVemf> D t  in the 

class of planters having a furrow opening plow and covering device s ar
ran ged, respectl"vely, i n  front and rear of a hopper, from which the Feed is 
centrally disch arged a s  the machine advance s .  The improvem e n t  rclatr8 
to the arrangement o f  plows or shovels in rear of a centrally dh.:charging 
hopper, whereby one dis tributes or disperses the seed after being depo!'.U · 
ed in the furrow, and the o thers cover i t .  

I m proved lllacltine for Renlovinll � D OW from Rond\vays. 
George Hart, Tarrytown , N. Y.-This i n yention consists o f  a small 10( '0 

moUve engi n e ,  which I s  surrounded a t  t h e  sides by n casing, w i t h  inclined 
endless bclts with buckets,  which take up the snow from rotnting bruahes 
or wings and c onvey i t  o yer connecting chutes to a se parate tan k .  where 
the snow is  melted by steam connecting pipes and t h e  direct application 
of heat . The dttferent part s which come i n.  contact with the HnoW artl 
bra ted by Flteam from the holler, t o  prevent the clog�l ng of the mach1l1t� 
and i n sure it rapid deltvl>ry of tlJ e snow to the t a n k .  

Improved Sknte. 
Jalfit'R A. ·W helpley, Dartm o u t h ,  N. S .-The runUf'r has s tandards fOl'Ult'ti 

together wtth it, and proj ecting upward from the UPIler edge, fol' the 
support of the herl plate, sole plate ,  heel damp, heel dog-, aud t o t
clamp. Thp. toe clamp and heel dog are mortised to fit on thrir stanuardR 
so a �  to Rlide fl'pely back and forth, a n d  thp)" extend down t o  the up�H'r 
edge of t h e  runner, and haye a thumb liut screwr(} on the lower extremi ty,  
so 8S to cramp and bind them fast at any point by screwtng the nut8 d o w n  
on the runner. The sale p l a t e  an(1 heel p l a t e  a r c  a l s o  n o tched f\ l it  
tIe to reeei vc proj ecttons a n d  lock together with t h em when saift plh tes are 
con nected t o  the runner. Said plates haye a strong semic1 rcular brace a t 
tached to t h e  under side, a n d  these braces a r e  engaged with t h e  standards 
hy en teri ng longitudinal notches, when the p l ates are placed on, sprung 
down , and moy ed endw i s e .  At the sam e time t b e  n ot.ch e s  of the plRte�  
and the proj ections lock together. The standards al�o have a projection 
passing entirely through the plates,  t o  secure them again st lat eral nl0"t� 
ment. There i s  also a vibrating heel piece, clamped by means of a penda n t  
shank and a c a m  lever . T h e  latter hus a s l o t  and a projecting p O i n t ,  i n  
combination w i t h  t h e  phank of the heel piece,  provided with an f ncltll c .  t o  
operate t h e  same. It w 1 l 1  be s e e n  that a l l  t h e  several parts of t h e  skate ca n 
be cut or form ed In the shapes required by t h e  dies by whleh they are 
punched out of the plates of which they arc tormed, and that th e  only flt.  
ting necessary besides the smoothing and polishing h "  a l i ttle brnding of the 
clamps and dog, the ft ttlng of the nuts,  and the fn stenln� of thc  braces to  
t h e  plates . 

llnproved ·Watel' Clo8et. 
John F.  Neilson,  New York ci ty.-A round yalYe f n  a. water chamber is 

opened by a lfft handle, when all the water and other matter are discharged 
from the basin and elhow pipe through the va lve "cat . A fl oat then sink s 
in a second chamber, carrying with it a valve which opens t h e  8upply p l p p 
and admits water through to the bastn, thence thro ugh the elbow to t h t"'  
chamber first mentioned. On releasing t h e  handle the r o u n d  \"a 1 \'0 resumeR 
its former position, h'l.vfng su:Dlclent weight to carry i t  to Its se�t.  Water 
now gradually en ters and raises the 110at and closes t h e  supply pipe.  To 
avoid overflow, a third chamber and an intervening pist on that works be
tween the valvt· and 1l0at are used . This greatly lessens the chanee� of 
sticking, but wlll not always prevent It. To provIde an o ut l e t  t o  meet this 
contingency, a piston on the same rod that carries t h e  rou:J.d valve 1 S  em
ployed. This piHton not only serves as a guide to cause the valve "*0 paRi 
perpendicularly to its seat ; but 8 S  soon as the w».ter reaches t t ,  i t  will  be 
Ufted and carry with It the valve, thus opening au outlet for t h e  surpl u >  
water, Bnd preventing 8n overflow. 

Im provml Splnnin� Inuit', 
Thomas Houldlnp,-, Ipswich , Mass . -This inventton COUt>i8t� of u. shaft ex. 

tending the whole length of the carriage of a spinning mule or jack, nnd 
gearing at each end, by a toothed lIanged pini o n ,  w i t h " kind of toothed 
chain, stretched from end to end of the c9.rriage track , an d  prevent one �nd 
from over running the other. The chains are adjustable i n  their supports 
at the euds, as may be needed from time t o  tim e ,  to adjust thc carriage . 

Improved Corn S h e l l er. 

John Marshall, Cordova, Ill.-The Corn to be s :wlled is  placed In the hop. 
per, from which it  is  fed to an endless apron or elevator, which consists of 
a wide belt provided with crOES slats, and passing around rollers pivoted t o  
t h e  frame work of t h e  machine. From t h e  upper end of an elevator tll' 
corn fiLllS into the space between a cyUnder and concave, where f t i s  shelled. 
Tbe cyllnder Is cast hollo w ,  and with Its shell Is about half an Inch thick, and 
revolves tn bearings upon the frame work of the machine .  In the shell  of 
the cyltnder are fonned a number of pairs of holes to receive the sb !:Lnks of 
ribs. These holes are arranged 1 0.  rows, l ongitudinal wlth the cylinder, and 
In such a way that the ribs of one row may be opposite the spaces between 
the ribs of tbe adjacent rows. The ribs are made of steel or wrought Iro u .  
are half round I n  form , a n d  a re provided at their ends with shanks project. 
Ing at right angles from their lIat sides.  Tbe concave Is  made of cast Iro n ,  
In sections , w i t h  seml·eyllndrlcal ribs u p o n  their Inner or con cave sides . 
The sections are a rranged about a q uarter or three ei ghths of an Incb apart . 
and their edges have oblong or oval notc'hes formed in them, which are so 
arranged that the notches of the adjacent edges may alternate with each 
other. It wlll be seen that while the said no tches supplement the function 
of the parallel spaces between the sections i n  aiding the ready discharge or 
escape of the shened corn downward, their form and size are also such aN 
to prevent the cobs taking the same cours e .  

Improved FiHh Hrappliug �l)ear. 
Jonah W. Knapp .  Cross River, N .  Y . -The spear hooks are jointed toge t h 

er and provided with springs ,  which are b e n t  w h t ' n  t h e  hooks are o p e n e d ,  
a n d  h e l d  by t h e  toggle joint until t h e  la tter is �prung, arld then c l o s e  them 
with sufllcient force to secure the fish. The spring!'> are jOinted to the stock 

n sten,d -of befng permanently attached 08  the) have a l ways been arrange d ,  
so that the hooks c a n  be released from t h e  power of the springs , to facili
tate the opening snd setting o f  them . One of the hooks is connected wHh 
sUd1ng sleeves on the stock by a rod and wirl's passing up sod down on the 
rod and over a pulley, and communlcatlng wHh slides : so that by t h c  RlIdlng 
of one sleeve toward the spear hooks, and the other steen" to ward the t o p  
of t h e  handle, the rock lever will be turnl�d around to o p e a  and r e � e t  t h e  
hooks i a n d  b y  moving t h e  sleeves in the opposttc directi ons,  the lever w 1 1 1  
be turned back again to free tl�e connecting r o d  s o  t h a t  said r o d  w i l l  a l l o w  
t h c  j a w s  to c lose when tri pped, a l s o  t o  subJect the � prlngtj t o  t h e  required 
teosion for actuatin g the hooks, which is etfected by the action of a cam 
on one of said sprlngB. The springs are arran�ed in a clip to which a rock 

lever and ca.m are pivoted ; and the form of the rock levcr and the CODncc
tlon of the rod with said lever are Buch that,  dur�ng thc t1rst part of the 
movement of said lever in the direction for opening the hooks, the tenSion 
of the sprln�s Is so lessened that when thc openln� of the hooks begin. tt.e 
springs have hut Uttle power to resist It ,  thus m,klng It  so easy that I t  can 
he readlly effected. This cUp has a set screw which scts In conjunction 
with the cam for producing and varying the tension of the springs ; and the 
cUp Is made adj ustable forward and backward on tbe atock along th e 
aprl ngs, also to vary tbe teoslon . 
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I mproved C orn Dropper. 

Robert M. Bowmlln and William H .  Bowman , Londo n ,  Ohi o . -Thl B inven

tion consIsts o f  a nopper bottom havIng a hole for droppIng the graI n  Into 

it,  with a supplement ary slide for closing the hole arranged on its  under 

side. The bottom i s  CODstructed t o  slide forward and back t o  llring the hole 

under the grain i n  the h o pp er ,  and then move i t beyond t h e  c ut·oft" t o  the 

place of delivery. At t h e  same time , t h e  hole i s  o p e n e d  by carrying the sUP' 

plementary sIlde against  a stop, which holds I t  against m oving with the 

hopper bottom aR s o o n  a s  th e h o l e  h a s  passed beyond the cut-oft.  The bot

tom continues i t s  motion a s  far as t h e  width of t h e  h o l e ,  and then goes back 

for another charge , t h e  s u p p l e m e n tary slide b eing closed during th e bael\: 

movement by a spring. The arra ngement Is designed to prevent t h e  

c h o k i n g  a n d  c l o g g i n g  c o m m o n  t o  m o s t  dro p pe rs i n  use.  

Carbonic A c i d  Has C: � e n cr n t () l' a n d  �oda 'Vater }'o u ll t n i n .  

Frie<l('rick W. 'Yi es e bro ck , :\ e w  Yo rk city. -The firs t invention i s  an i m ·  

p rov ed appara t u s  for gener,l t i ll g  carb oni c a c i d  g a s  for charging s o d a  f o u n 

t a i n s ,  a n d  for o th er u s e 3 ,  w h i c h  s h a l l  be s o  c o ns truct ed t h a t  the o p e ra t o r  

C R n  di8charge a n y  d e s i r e d  lill10unt o f  a e l a  1 n t o  the ge n erat o r , as may be 

req u ire d , and know exactly how m u c h  remai ns i n  t h e a c i d  chamber,  a n d  

whi ch can b e  o p e ra t e d  w i t h o u t  a n  a g i t a t o r .  T o  faci l i t a t e  a n d  i n s u r e  t h e  

thorough i n t el'lll i ng- l i n g  o f  t h e  acid a n d  m arbie (lu.:: t ,  cru ss bars are ex t ende d 

across the middle p a r t  of the gellera t o r ,  a n d  h av e  t h e i r eIH18 t; ecu re d  to t h e  

s h e l l  o f  t h e  s a i d  generat or. The d o m e  o r  g a s  c he s t  ] :5  c o n n e c t e tI  w it h  t h e  

gen e rator by o ne o r  more p i p e s , an d i n  t h e  t o p  o r  c o y e r  o f  t h e  dOllle  a n' 
fo rme (l t w o  o p e n i ngs . O n e  o p en ing is c l o se d  w i t l t  a scrt'w C d p ,  a n d t i l e  

other i s  c on n e cted w i t h  a p i p e  w h i c h  I C :l d s  do wn a t  o ue s i lle o f  t h e  do m e 

anll passe� t h rough or is c Ollll e ct e d w i t h  th e h o l l o w  gudgeon of t h e  rec eiYer,  

s o  as t o conduct the gas to t h e  w a sh e r  wi th o ut being d i s t u r O e d  by t h e  o Fci l 

J a t i o n  of the genera t o r. The acid c ha mhc r h a s  gud.� e u n s  form e d  u p o n  it�  

s id e s ,  which work i n  b earlIlgs i n  t h e  sides of the dOlll e .  Ou e o f  the gudg· 

cons projects a n d  carrtes a n  index finger which m o v e s  a l o ng au index plate 

o n  tl lC si de o t  the dome , a n d  thus indicates t h e  exact am o un t of acid that 

i s  p o ure d out o f  said chuIl l 0 e r .  In the upper s l ele o f  the a c t d cham her i s a 

h ole w h i c h ,  w h e ll t h e  generator s ta n d s  at re st in a l i u r l ; wutal  p O Si t i on , i s  
direc t ly u e n e a t h  OIle of t h e d o m e  opulings,  s o  t h a t  t h e  aci ll p o u re d  i n 

thro ugh the said o p e n i ng may tio w i n t o  the aci d chamber.  By t h i s  c o n s t ruc 

t i c.. n ,  the c o n t e n t s  of the gen e ra t o r will be th o ro ugh ly i n t e rmingl e d ,  by 
simply oscIll.itlng t h e  said gen era. t o r ,  wll1eh 1ll0 \'eme nt uoes n o t  affec t t h e  

acid chamber, w h i c h  s w ings u p o n  i t s  p i Y o t:-; and i s  kept right s i d e  up by _ 
grav i t y .  This construction a l H o  enables the genera t o r  to be t u rn e d 1 n t o  a 

vcrtical p o s i t i o n ,  so tila.t  t ll (� refuse can ue l'('auily d iAcharged w i t h o u t  i t s  

being n eC l' �3ary t o  re ta in 8ufticicnt g a s  i n  t h e  g·e nerator to h l o w  o u t  t h e  said 

refuse , a s  i s  t h e  ca�e w i t h  t h e  o rdi n a ry appara t u s ,  thUl:! ctl"ecting a great 

s aving of gas . The s a m e  i n Ye n t d r  h a s  also devil:$eu a u  impro vemc n t i n  

fountains for S O (},l wa ter,  e t c . ,  i n  w hich t h e  cylinder h a s  a re movable hot·  

tom, with a down w a rd flange .  Th�re arc hoops around t h e  cylinder,  and a 
l inIng ; ai.Hl an o n�rlappillg co v e r , a d i s c h a rge p i p e ,  a n d  a. di scha rge c o c k  

are a l ::; .) proYid.e d .  The l i n i n g  i s  m ade t o  l oo s ely ti t t h e  cyl i n de r ,  a n d  i s  held 
. 0  the c ovcr a n d.  t o  ':1](> ui8dl urge t u u e  b y  Hange(l n u t s . The h J t t o m  i s  
a t �ache d  t o  the l o w c r e n d  o f  the cylinder by m ea n s o f  a p e c u l Iar base p i e c e ,  

h o o p ,  and scre w s ,  s o  tlla t i t  m ay be r e a d t l y  d·e t a. c h
�
e d .  ",Vhrn the b o t t o m  

p i p e  a n d  n u t  urc rem o n' d , t h e  l i n i n g- and n u t  m a y  b e  t ake n  o u t .  By making 
the fountain i n  t h i s  m a n n e r ,  i t  is c l ai llH'd ,  the ex pens e  of t h e  cylinder i s  
greatly l e ss en e d , and a l l  needed rep airs t o  t h e  l i n ing e a si ly a n (l cheaply 

made .  

I m proved ltu i hvuy C a l'  H l'ukc. 

Luther Adams,  �la t t o o u ,  Ill . -..:\. frict i on d i s k  o r  w h e e l  h :l ving a n o t c h  i s  

the chief m e di um f o r  bringing t h e  brake mechanism i n t o  a c t i o n .  T h i s  < U 8 k  
i s  mo unted on j o urna.ls in t h e  t i furcat e d  e n d  o f  a p la te which i s  hinged to 

a cross bar or timber.  A spring is attached to s a i d  p la te , a n d  ha H a h o l e  i n  

i t s  free e n d  to receive a r o d  w h i c h  forms t h e  s h o r t  a r m  of a b e n t  leyer.  

This l ast extendl a.boye t h e  platform, .'lnd is piyoted t h ereto so as t o  b e  

easily accessi b l e .  A s p r i n g  also holds the disk o n t  of co n ta c t w i t h  the 

a xl e .  'Vtlen i t  i s  de s ired t o  ap p ly t h e  brakes, t h e  l ever i d  operated t o  de· 
p ress the spring plate, a n d  t h u s  bring t h e  disk t o come in fri c ti o n ti l contact 

with t he a xl e ,  which c a u s e s  i t  t o revolve OIle half a revolution,  o r  u n ti l  the 

axle e nt ers the gro o vc or n o t c h , w h e n  t h e  disk will rem a i n l o c k e d  until  t h e  

pressure on tIle spring i s  rel i e v e d .  Th is moyement of the d i s k  u p o n  i t s  
a x i s  a p p l i e s  the brakes, s i n c e  i t  W i ll d s  ap the chain , w h i c h  i s  seeured i n  a 
circumfcTl'ntial  gTO Oye of said disk,  a n d  extel lds back a n d  c o n n e c t s  wUh 

olle f'nd of a uar that is p i v o t e d.  t o  the urake b e a m .  By sui table m e c h a nism, 

the action of the fri ctio n wheel i s  made a u t omatic . 

l m provenl c llt in t l e a t i n ll  Air a n d  �uppl y i n g  B o i l cl'S t h crc\-vith. 

George E .  Hi bbard,  Fo n d d u  Lac, "·is .-There Is an air h o lder on the t o p  

of the boiler,  n e a r  the smoke st ack , i n t o  w h i c h  air is  forc ed b y  o n e  o r  m o r e  
air p u m p s ,  w o r k e d  by t h e  e ng in e a u d  c o nnec ted w i t h  i t  by p i p e s .  A p i p e ,  

wi t h a checK vulve , co n n e c t s  this  h older with a heating c o l l i n  the space,  at 

the fro n t ,  from whkh t h e  h o t air an d  exhaust steam esca p e .  This c o i l  i s  
continued frow the b o t t o m  o f  t h e  space to the t o p  of t h e  bOiler, where it 

connects with a p i p e  in side the b oi l er , which e x t ends back into the s t ea m  

d o m e ,  and discharges the aIr i n t o t h e  t h r o t t l e  p i p e .  The cold air i s  COIl
den::!ed to the extL�llt of the boiler pressure , when i t  passes t h e  check valve 
by the p umps ,  and what i s  gained a ft e rward by the e xpall s i o n  is u t ilized as 

working force I n  the engines. In case air  bra ke s are U S b."!  o n t h e  can;, i t  is 

proposed t o  take the all' for working them from this holder by a pipe, and 

ti lus utilize the same air pumps for supplying them. B y  the u s e  o f  expanded 

a i r  i n  connec t i o n  with t h e  s team, i t  is  claimed that a l arge measure o f  heat 

which i s  otherwise wasted i s  utilized, thus ec on om izing' a b o u t  t w e n t y  per 

c � n t  of fuel.  

: I lnpl'o"\-'cd D u �t Pan. 
Orlando C.  Forsy t h ,  J r . , � e wburgh . � .  Y .-Thi s j nyention i s  a dust pan 

provided with a handle made o f  wire b e n t  a t  the m iddle to f o rm a n  oblong 

end l o o p ,  next t w i s t e d  together,  t h e n  bent laterally a n d  downw ardly t o  

support the r e a r  o f  p a n ,  � 0 a s  t o  f o r m  legs of such a length as to support 
the pan i n  proper position for the dirt t o  b e  swept into it,  and which win 

a t  t h e same time prevent the dust pan from being pushed b a c k  b y  the 
broom when swee ping the dust i u to i t .  

I m proved illeat Holder.  

Sarah B e i s � e l ,  Sll dm 0 li:i n , Pa.-This i n vention s e r v e s  t o  hold m e a t  w h i l e  

t h e  s a m e  i s  being c u t .  I t  c o n s 1 s t 8  of a board c l a m p e d  by set  scre w s  to t h e  
table and carry l u g:  two u prigh t a d j ustab le rollers b etween which the m e a t  

i s  p l a c e d .  V e r t 1 c a l  s c r e w  bo l ts also s u p p o r t  a conca. ve c r o s s  b a r ,  w h k h ,  on 

being forced. down u p o n  the m e a t ,  holds the same fi rmly In p la ee . 

IlIlpro,' e d  Car rUn t .  
.J o h n  0 ' :\c111 ,  Bro o klyn , � . Y .-The tioor1l o f  s tr('et cars are usually c o y ·  

e r e d  w i t h  a wo o dell grating, m a d e  i n  s ec t io n s , c a l l e d  c a r  mats . As these 

m lL t s  are n o w  made, t he slats  o r  bars fire  lllaue to run a l l  i n  o n e  direc t ion , 

r i t h e r  l o ngi t ud i n al l y or tra nsvers ely w i t h  t hl' car.  The present i u y c n t i o n  

consists  in form i n g  eaeh s eparate s e c t i o n  with groups o f  slats,  arranged at 

righ t augles with ('ach o t h c r ,  t h crchy , i t  Is claimcd, greatly strengthening the 

mat an d ren dering i t  durab l e .  

IllItn'ovcd T i l l  A l nl'lli. 

John F. Ba.ldwin, Sashua, X. II . ,  aS8i�nor t o  h im s e lf an(i  �l1les Alarm Till 

)J anufa c turing C ompanr, })ro viden ce ,  H .  I.-The recep t ::. c1e in wnich the 
bolts a n d  le vers are phlCed and W'J rk co u :;is ts  0 1:  a box, tile fro n t  a n d  sides 

o f  which are c a s t  i n  o n e  p i e c e ,  a n d  the rear s i de o f  which 1s closed by a 

guide p l a t e , Dol ts a rc arrunged so t h a t  their bodies fit i n t o  an upper cham

ber of t h e  box, and their tops proJ e c t  i n  front and rear to rest u pon the 
upper edgcs o f  the bo x and guide plate . T h e  lower ends o f  the b o l t s  are 

tncltned a n d  rest upon t h e  upper ends o f  t h e  o n e  armed levers which h ave 
their fulcrum in t h e  guide plate. By suitable c o n s t rnctioll ,  when the l o w p r  

parts of t h c  o n e  a r m e d  l e yerd a r e  held b tl c k  by springs , their  u p p e r  ends 

are inclined \.0 c orres p on d  with the inclined lower t'nds of the bolts.  When 
the bo lts are 80  Hrrangecl that the inclina t i on o f  their lower ends may c or·  
respond 'v ith the inclinati o n  O f  the tops o f  the levers,  the forward move

ment of t h e  lower ends o f  s ai d  levers will ralse the saId bolts ; b u t  when 

the bolts a r e  re verse d ,  t h e  forward m O ,'ement o f  t h e  lower ends o f  t h e  said 

evers wtll lower t h e m .  By o ther construction,  w h e n  a l l  t h e  bolts are down. 

lugs,  when the drawer o r  till  1s dra w n  outward, will  pass out b eneath other 
lugs ; b u t  should the tIll  o r  drawer b e  d r a w n  upon wItho ut all the bolts 
beIng do w n ,  the first l ugs w!ll strIke agaInst and cannot pass the others , 
There is other apparatus so arranged that, when the drawer or till fs drawn 
upon wIthout all the bolts being down , a lug releases a leyer from a ratchet 
and sounds tile alal m .  

NEW BOOKS AND PUBLICATIONS, 
A SELF-MADE "VO�L\N : or :\fary Idyl'S 'rrials and Triumphs,  

Price $ 1 .:iO. ::'lew York : S. R. \YellH,  aso Broadway. 
Thts l i t tle tale 1 s  o ne o [ an unexceptionable moral tell d e ncy, i n  which t h e  

y a l u e  8 n u  importance of the p uhllsher's s peCialty o f  hygi enic t r e a t m e n t  i s  

th oroughly di splayed. 

A XEW PATH IN ELECTRIC AL 'l'lIERAI'EUTICS : also, a Thof
ough System of Hygiene. By Dr. Elizab

,
eth J. French. 

$:2.50.  Philadelphia : E .  J .  French, HiO!J Sumner street. 
This work is l u cidly written , and contains much that is  n e w  and even sur

prising t o  the reatier, e spec i ally t h e  acc o un t s  o f  t h e  diagnosis o f  diseases in 

vari ous parts o f  the h o rIy by applying' t h e  vo l tai c current t o  different parts 

of the cranium . Dr. French also p ubl1s1l( 'S  a le ct u re o n  a lc oh o l , and l'le1l8 
a n  el ec tri c baking p o wd e r .  

How TO BECO �!E A S L"(,(,ES�Fl;L E:-\( ; DiEEII ,  being H intH to 
Youth" intending to Adopt the P mfl'""ion.  By Bernard 
::-;tuart, Engineer. ,iO ('ents . C\,' w York : D. Van Nos
t fatU], :2;) Murray and 2 7  'Yarn'll  " t reets.  

A va l uable H t t l e  b o o k  o f  s o u n d ,  scn.sible advice to y o ung m e n  w h o  wiell  

t o  rise i n  t h e  m o st important of t h e  profc !' s i o l l S .  

A �I AX l:.\J, 0\,' Q L\LIT.\Tl n·; CIIE)ITCAL ANALYSIS .  By F. 
BeilRtl'in.  Translated bo'; \Yilliam Halllsay. 7,j cento.  

C\AL"'l'IC.\L AHTRONO�IY, for the Cole of Scienee Classes an,] 
Seamen. B�- Henry En'r", LL.D. 7,i ("I'nts.  

FIHS'l' BOOK o�'  (i EOLO ( ;  Y .  By \Yill iam S. Davis,  LL.D. ,  
Ilea,] Mas er of the Dnhy tlcllOOl of Sci c lO ce . 7,j c(, l l tS .  

Three e x c e l l e n t  l i t t l e  v o l u m e s .  issued b y  ::\Iessrs G. P . Putnam's S o n s ,  i n  

continuation o f  their " Eh'mcntary Serie s . "  

'r i l E " CIlIW :> ICLE"  S Hlm AX]) LE.\'l'IlElt AL�L\N_\(; FOlt  li-l74 
X"ClI' York : \Y. A. Van lknthuYf <'Il ,  (i Ferry street. 

T h e  SllOc a}l(i Leather Chronicle i s o n e  o f  t h e  best of t h e  n um ero us t r a d e  
j O ll rnals wh�h w e  r e e e i v"C ,  an d V\"'C h a ve h e r e  a n  exce ll e n t a i m a n a e ,  rep l e t e  

w i t h  i nforma t i o n  o f  v a l u e  t o  the imp o rt a n t a n d  growing' indus t ry to Which 

i t  h� specially a ddres s e d .  

'r i l E  DESIn NINU _\N D  CONSTH UCTIOX O�' S'l'OIU(a: HESEH
Y () IH � .  Bv Arthur ,Jacoh. Science Serics , Xo. (i . .iO c{'nts . 
D. Van � ostrand, 2:j Mu rray and � 7  \Yarrell stn'ds , 
:\ e w  York . 

STATISTICS (ll!' T In ;  WOHLD. containinp: tlw Awa,  Populat ion ,  
Debt,  H evenul',  E x p endit ure,  e k . ,  of All Countries. By 
Professor Alexandt>r J. �klH'm. Issue,]  Semi-Annually.  
Price ,10 c.pnts. :\ ,' w York : (i . ,J .  Moulton, l Oa Ful t ,in 
street . 

Thet;c sheets contnin a huge a mo u n t of i nformati o n wldeh is likely to b e  

frequen t ly of v a l u e  t o  the mcrc1111 n t ,  the Illl:l.11 u1ac turer ,  and the j ourna.list. 

A grea t deal o f  hbor h a s  e viden t ly been b e s t o w e d  on its comp i lation ; a n ll 

the p ubli catio n  of such a s e r i e s  of t a ll i e s ,  at so I o w a p r i c c , s b o u l d  ensure i t  
a large sale. 

T ilE PUBLIC LED(} Elt AUUXAC FOlt li-l74. Phi ladelphia : 
U. \Y. Childs, t edger Building-. 

The proprietor of the Phila delphia Public Led[lei' has issued a very hand· 
s o m e  almau'lc,  repJcte with useful H u d  \ve l l  arrange d i n f o r m a t i o n  f o r  1874 . 
It 1s sent gratuito usly to t h e  subscribers of the Ledger, b u t  is n o t  oft'ered 
for sal e .  

Inventions Patented In England by Americans. 
l Compilcd f1'om t h e  Commissioners of Pa t r n t s '  Jo urna l . J 

From Decemb e r 9, 1873, to J an uary I, lS7 .. i ncl usivc . 
AR'l'n' I CIAL B l'TT.ER, E T C . -L .  D . Ho udeb u sh , .N e w  York c i ty . 
BALE TIE.-",'" . A. Jordan, X e w  Orleans.  La..  
BLOWING 1\I ACHI}4E.-T.  H .  Asbury, Philadelpht a ,  Pa .  

CIll"cK . -.T . H .  ",Testcott , Oneida , � .  Y .  
CL.\SP.-� . K .  Ellis,  ",Yultham, Mass.  

C01'PLING CARS, E T C . - G .  A .  Everett ( o f  �ew York city) , London, England . 

CUTTING TOOL, ETC .-J . Lindsa.y , N e w  York city. 

DRAWING ·WOOL, :E'l'C . -J .  & J. Dobso n ,  Philadelphi a , Pa .  

DREDGING MACHINERy.-J. A .  Ball,  Oaklan d ,  Cal.  
EXTENSION LAI>DER.-G. Skinner ( o f Xew York city) , L o n don , �ngland. 

GAS STOYE . -D . Haskins, B o s t o n ,  )la r; :-t .  

GENERATING STEAlI.-B . D o uglass, :\lontrose,  X .  J .  

HINGE.-F. ,Y o  Xichol8, Lynn, ::\la � s .  

H O R S E  S n O E  �JACHINE . -E .  S .  "Theeler,  New H a v e n ,  Conn.  
HORSE SHOE )IACHINE .-Hhode I s l a n d  H o r s e  Shoe C o . ,  R .  I. 

JOe-UNG LEATHER, ETC.-C . Ke n is ton,  Somerville, Mass. 
LOOM, ETC.-J . Gates,  Lowell,  )la s s .  

LUBRICATOR.-I.  Dreyfus , X c w  Y o r k  city.  

MAKING ICE . --C . P .  X .  'Yea therley ( o f  .x e w  York city ) ,  London, Engla n d .  

)lAKING STEEL.-C . M. X e s ,  York , Pa. 

PRINTING PRESS, ETC.-" ... . J .  Swain et at., Philadelphia , Pa . 

HOLLING IRON. -nhode Island Horse Shoe C o . ,  R. I .  

SEPARATDrG T I N . -P .  de P .  HIck e t t s ,  :-\ e w  Y ork cIty. 
SEWING �lACHINE, ETC . -C . A . "Tade, Phllade1phia, Pa . 
USING STEAM, GAS, ETC . -C . Heaton, l\ e w  York CHy, et rtt .  
VENTILA TOR.-W. J .  de B.  Ingram , Berge n .  N . J .  

"TA'l'RRPROOFISG FAllRICS .-H. A .  Clark, Boston, �Ias8 . 

WORKING IN S TONE . - H .  Cottrell,  Newark, N. J .  

Value of Patents, 
AND HOW TO OBTAIN THEM. 

Practical Hints to Invontors. i "'" �j R O B A B L  Y no Investment of a small sum of money brIngs a 

�i:l' greater return than t h e  expense i n curred i n  obtaining a patent 
".1 eYen when t h e  i nvention is but a small o n e .  Larger inventions 
-c) are found to pay correspondingly w e l l .  Th e names of Blanchard, 

\.(;3. Morse, Bigelo w ,  Col t ,  Ericss o n ,  Howe, McCormick, Hoe, and 

I lf o thers, w h o  have amassed immense fortunes from thefr inven
tt o n s ,  are well known. And there are thousands of others who 
have realized large sums from their patents.  

( .r More than FIFTY TIIOUSAND inventors have availed themselves 
of t h e  sen'ices o f  �IUNN & Co. durIng the T WEKTY-SIX years 

they have acted as solicitors a n d  Publishers of the SCIENTIFIC AMERICAN 

They s t a n d  a t  the hcad in t h i s  class o f  business i and t h e i r  large corps 
of assistants , mostly Relected from the ranks o f  the Patent Office : men ca 
p ab l e  o f  rendering t h c  best seryice to t h e  invent o r ,  from the experience 
practically obtaincd while examiners In the Patent Oftlce : enables M"LNN & 
Co. to do everything a p pertaining to patents BETTER and CHEAPER than 
any other rellable agency. 

HOW TO �("- .. This I s  the closIng InquIry In , �- . nearly every let ter,do scrIbIng OR T A I N i ii  P some inven t i o u whIch comes � to thIs ofllc e .  A p ositivean
swer can only b e  had by pre.entlng a complete appUcation for,. patent to 

the CommIssIoner of Patent s .  An appUcation conslsts of a Model, Draw
Ing. Petltlo n ,  Oath,  and full SpecIficatlon . VarIous ofllo.Ial rules and for
maUtIes must also b e  observ e d .  The efforts of the Inventor to do all ' this 
busIness hImself are generally wIthout success. After great perplex!t; and 
delay, he I s  usually glad t o  seek the aId o f  p ers o n s  exp�rIenced In; patent 
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business, and h a v e  all t h e  w o r k  d o n e  over agai n .  The best plan I s  t o  solici t 
proper advice at the beginning. If the parties consulted are h o n o rable men 
the inventor may safely confide his id.eas to them, they w i l l  advise whether 
the Improvement I s  probably patentable , a n d  will  gIve hIm all  t h e  dIrectIons 

needful to protect his  righ t s .  

Hovv Can I Best Secure my Invention 1 
This is an i n quiry which o n e  iuyentor n aturally a s k s  another, who has h a d  

somc expericnce i n  o b t aining patents.  Il i s  a n s w e r  generally is  a s  follow s ,  

a n d  correct : 
C o n s t ruct a n e a t  m o d e l ,  n o t  over a f o o t  in a n y  dtlll en t1ion-smalle r i f p OSe 

s1ble-and s c n d  by expre � s ,  prepairt,addrcssed to � 11.":XN & l' o .  ,37 Park H o w ,  
New Y o r k ,  together with a descri p t i o n  o f  i t s  o p e r a t i o n  a n d  meri t s .  On re .. 

ceipt thereof, they will examine t h e  invention carefully, arid advise you as 
to 1t.M pfl.tAntab1 11ty, free of �harg e .  Or. if yeu have D O t.  tim e.  or the meanE! 
at hand, t o  construct a model,  make HoS good a p � n  and i n k  sketeh o f th e 
improvemen t  as p ossible and send by w a i l .  An answer a s to the prospect 
of a patent will be rccetvpd, u sually , f ly ret urn o f  mail. It is sometimes 

best to have a search made at the Patent 01lice.  Such a measure often saves 

tbe cost of an applicatfon for a patent.  

PrellDl.lnary EIamination. 
In o r d e r  to h a v c  s u e h  search, maKe o u e.  a wrItten descrI p t I o n  of the tnvcn

tion,  i n  your o w n  w 04rds , and a. pen cil ,  or pen and. ink, sketch.  Send thpS6 

with t h e  fee o f  $5, by mail, addrees2d t o  ).1 t'KN & C O . , :n Park How, and i n  

tIue time yo u w i l l  rcceive a n  acknowledgme n t.  t hereof,  fo11owed o y  a wri t ·  

ten repo rt I n  regard t o  t h e  pa tentabi l i t y  o f  your impro vement . This spccial 

search is made w i t h  great care, amoIlg the models a n ti patenta a t  Washing
tOll, to ascertain whether the improvemcnt presented is patentable. 

Rej ected Cases. 
Hejectcd cases, or defec tivc papers,  rem odeled for parties who havc made 

appltca tions for themselvef:l , o r  t h rough o ther agents.  Terms mo derate . 

Address �I"c"N:Y & Co . ,  stating particulars. 

Caveatll. 
Persons desirtng to file a c a v e a t  can haye the p a p c r s  prepared in the short . 

est  tim e ,  by sending a sketch and descri ption of t h e  inventi o ll .  Thc Govern 

ment fee for a caveat is  $10. A pamphlet of advice regardJ ng applicationB 
for patents a n d  cavcat s  i s  furnishetl gratis, on application by mail.  Address 

�lUNN & Co., 37 Park Row, Kew York. 

Trademarks. 
Any person o r  firm domiciled in t h e  Un i ted States, or any tirm or corpora· 

tIon residing in any foreign coun try where similar p rIvileges are extended 

to citizens of the United States,  may reglstcr their designB and obtain pro 
t e c t i o n .  This i s  very important to lllan nfaet urers i n  this country, and e q ual· 

l y  so t o  foreigners. For full particulars address MUNN & Co . , 37 Park How. 

New Yor!; . 

To Make an Application Cor a Patent. 

The applicant for a patent should furnish a model o f  his invention if BUS
ceptible o f  o n c ,  although sometimes 1t may b e  dispcnsed with ; o r  if  tho tn
vention be a chemical production, h e  must fUrJ l i s h  samples o f  the tngred 

ents of which his composition consists.  These should b e  securely pi.�kerl 

the inventor's name marked on them, and sent by express, prepalrt. Sm a 1 1  

mode l s ,  from a distance, can often b e  sent cheaper b y  mail.  The safe � t  
w a y  t o  remit m o n e y  i8 by a draft, o r  p o s t a l  o rder, o n  Kew York, payable to 

the order of .!\JUNN & Co. Persons w h o  livc in remote p arts of the country 
can usually p urchase drafts from their merchants on the1r New 1 ork c or

respondents. 

Relssuell. 

A retssue is granted to the original patentee, hiS heirs, o r  the assign ees of  
t h e  entire interest, w h e n ,  by reason of an lnsutHcient or defective specifica · 

tion,  the original patent is invalid, provided the error bas arisen from Inad· 
vertence, accident, or mistake, without any fraudulent o r  deceptive inten

tIon. 
A patentee may, at h1s  option, have in his reIssue a separa t e  patent fa 

each distinct part of the invention comprehended i n  his original app li ca tion 
by paying the required fee in each case, and complyJng with the other rc. 
q uirements of the law, as in original applications. Address lIIuNN & Co . , 
37 Park Row ,  for full particulars. 

Design Patents. 

Foreign designers and manufacturers, who send goods t o  this country 
may secure patents here upon their n e w  p a. tterns, and thus p revent others 

from fabricating o r  selling the same goods i n  this mar�et. 
A patent for a design may be granted t o  any person, whether cit.izen or 

alt�n, for any n e w  and o riginal design for a manufac ture . bust . statuc,  alto 

rcl l e v o ,  or bas rel1ef j any n e w  and orIginal  deSign for t h e  printing of w o o l .  

e n ,  silk, cotton , o r  o t � e r  fabrics ; a n y  n e w  and o riginal impression,  orna
ment, pattern, print, or picture,  t o  be p ri n t e d ,  painted, cast, or otherwise 

placed on o r  worked into any article at manufacture. 

D esign patents are equally as important to cHizens as to foreigners. J"or 
full particulars send for pamphlet t o  i\1U-YN & Co., 37 Park How, New York . 

Foreign Patents. 
The population of Great Britai n  I :)  31,(0),000 ; of �'rance , 37,I.XX.I,OOO : B e l 

gium, 5,0CI0,00J : Austria , 36,000,000 ; Pl'udsla, 40,(0),000 ; an d Russia .  70,000,000. 

Patents may be secured by American citizens in all of these countri e � .  

N o w  i s  t h e  time, while business i s  dull a t home, t o  take allYa n t a g e  c[ these 

immense foreign fields. Mechanical impro vemen ts o f  all kinds are always 
In demand in :Europe. There w111 never be a bet'lel time than the present 

t o  take patents abroa.d. We h a. v e  rel1 able business cennections with the 

principal capitals of Europe. A large share o f  all the p a tents secured in 

foreign countries by Americans are obtained. throur:h o u r  Agency. Address 

MUNN & Co., 37 Park Row, New York. Circulars with fuil Information 0 
foreign patents, furnished fre e .  

Value oC Extended Patents. 

Did patentees realize the fact that then inventions are likely t o  b e  m o r e  
productive of profit during the seven y ears of extension t h a n  the fi r s t  fu l l  
term f o r  which their patents were granted, we t h i n k  m o r e  ''''ould avail them.
SAlves of the extension prtvilege. Patents granted prio r  t o  1861 may b e  ex. 
tended for seven years, for the benefit of the invent or, o r  of hi� heirs i n  case 
of the decease of the fonner, b y  due appliCaU'Jll t o  ttle Patent Ottlce, n i n e t y  
d a y s  before the terminatioll o f  the p a t e n t .  The t!xtended thne i n ures t o  
t h e  benefit at' t h e  inventor, the assignee3 l n d c l'  the tirst t erm having n o  
rtghts nnder t h e  extension , except by special egreem(!n t .  T h e  Go vernmen t 

fce for an extension is $ 100, 8nd it is  n ecessary t h a t  good profeSSI Onal service 
be obtained to conduct the busiuess before the Patent 01tlce. :F'ull inform a ·  
t i o n  as to extensions muy be had by addressing MUNN & Co . •  87 Park. !{ow .  

C opies o r  Patent,.. 

Persons desiring any pateut Issued from le36 t o  ;\ ovemlJer 26, 1867, ca n h e  
supplied with official copies at R. reasonahle cost,  the price depen <lIng upon 

the extent of drawings and length o t  sppci fication.  
Any patent issued SIllce No vember 27,  186 1, a t  which time the Palent Office 

commenced printing the drawings anll I'3p e�itlca ti ons, may be had. by remit

ting to thls ofllce $1. 

A copy of tlle claims of any patent Is�u e d since 1806 will b e  furnisbed 
for flo 

When ordering copies, please t o  rem i t  for tIle same as above, and state 

name o f  patentee,  title of invention, and date o f  patent.  Address �[UNN 
& Co., Patcnt SolicI t"rs, 37 Park Row. Kew York city.  

MUNN & Co. will b e  happy to see InYen tors In perso n, a t  theIr office, or to 
advise them by letter. I n  all cases, they may expect a n  li.onetit opinion. }'Of 
such consultattons, o pinlOns , an d  a d v i c e ,  11 0 charge i8 1"1uufe. ·Wri te p la Inly : 
do n o t  use penCil, 1.01' pale ink : b e  brief . 

All business committed to our care, I:l.nd all consultations are kept secl'C' 

and strictly confi,dential. 

In all matters pertaining to patents, such as conducting interferences , 

procuring extensions, drawmg assignments, examinations i n t o  the val1d1ty 

of patents, etc., s pecial care and attention is given. For information, and 

for pamphlets of InstructIon and advice 
Address 

llIUNN &; C O . ,  
PUBLISHERS SCIENTIFIC AMERICAK, 

3'7 Park Row, Nevv York. 
OFFICE IN WASHINGTON-Corner 01 F and 7th streets. OPPOSite 

Patent Olllce. 

© 1874 SCIENTIFIC AMERICAN, INC
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The Charge 1'01' insertion under tlliR head ill $1 a Line, 
��-�---

Nickel Plating- .\ s np('rior ,w arrantt'd mode 
for sale and referen c e s  gi\'f ' l I  by A. Sche 1 l e r ,  c. o .  Drug
store , 132 E l dridge S t . ,  X c w  Y o rk .  

Lithographf'rs, ph'ase address,  w i t h  �alll
p I e s  a n ll priccH,  S urry P U b . C o . ,  �1t . Airy, � .  C .  

�IachiniRt  want ed , with ROJl lP  ( ' np i tal ,  t o  
t !l k t'  a n  i nterest  III a n  e s t a blislwu F o u ndry sUil  �lac l l i ll e  
Shop . Address F . D .  L i ve rmore , H o c h c s t e r ,  )1iun . 

For Lf'ather Manufacturl'r,; -H ights for 
Sale o f  a new vatent process o f  Coloring Lt' a t h e r ; m o s t  
delicat e  c o l o r s ; from I e .  n c r  s k i n  u p ,  F o r  y a r t 1 c u l ar,s 
a ddresR .J o h n  Koppitz,  1 S t u u l e y  Pl.. B o s t o n , )l a s s .  

Hubber �Iach int'ry - 'Vantt'd - One pair 
chI l l e d  L{ u b b e r  G r i n ders-one 8 r o l l  c h i l l e d  C a l c n d e r 
o n e  C rusher.  :.\J U El t  be chc'l }l . S t a t e  pri c e ,  d i m c lls i o n H ,  
c o n d l t l O n ,  and t u l l  p a r t i e u l ars.  Addrcss ' "  H u tl O e r ,  • 

Herald Ufllcc ,  X(' W  York . 
Steam Eng- i m's-8 p ec i al Maehi n er�' , Shaft

tng,  Pull eys & Ha!:!gers . D .  F r i s bi e  & C o . ,  X. Haven, C t. 
L. & J. VV. F(' u cht wang-cr , ,j ,j Cedar St. ,  X . Y . ,  

�{allnfacturprs o f  S ol u b l e  (; l a s s .  Water G l a �s o r  St l i c at e s  
o f  Soda a n d  Potash i n  a l l  forms a n d  q u a n t i  t i e s .  

If  a COlllpan�' w i sIH':';  to acqu i r(' , for a pa 
t e n t ,  t h e  s o l e  �ure reIn e d y  t o  {' x t i n g u l s l l  fre c k l c s ,  address.  
i n c l u d i n g  Stam p ,  n o h .  T h p l l L a r ,  S h e h o y ga n .  Wis.  I f  flur('.  
t h a t  w o u l d  b r' the l Je� t pa y i n g  p a t e n t .  

Pow('r HOOll1 'Y"nl od-I n :.; ( ' <"t i on of eo nn 
try w h e rc "rll i t p  .\;.:,h L H l l1 1J � r  is g' o o d  a n d  c h e a p . A d +  

dress � I  ccii a n i l' , .J ersey C 1 t y ,  X . •  T .  
Pat . Double Eeeentr i e  Corn i ei ' Brak e,  m' f'(1 

by Tholll <.l H  & Hobm"'ol1 ,  C i n ll . ,  O. s p n d  for ( ' irc u l n r .  

En'I'Y �l an ufad nn'r , \I ach i n i s t ,  1l'Ieelw n i e , 
Buildpr,  E n gi Iw c r ,  a n d  a l l  o t h ns 1 1 l t e rcHted in t I l t' i t l l 1U:-<
t r i a l  progress o f  t h e  prps(, I l t  age,  �hOl l ld read t i H ' " '\ I a n �  
ufll c t llrer a u d  B n i l tl f' r , "  t il (' e h e a p l' R t  m c (' l l a a i c a l  j o ur
nal i n  the w o rl d .  :-;l1h3(,1  i p t i O ll price.  $1 for s i x  I l l o n t h R ; 
$'2 a yea r .  S a m p l e  c o p i e s  ·free . . \ t1<lrc<.;H �\ u " t i ll B l a c k ,  
R7 Park H o w ,  X c w  York . 

For I n H'lIto1's-Val uahle i nformat ion 1'(' 
(' r n t l y  p u b l i s h C tl . -Book of I n s t r u c t I o n  a n d  j)tlcumen t s  
(> xpla1 n i u g  a H C W  Sp, tem f o r  t h e  s a l e  o f  P a t l' n t  High t H .  
Pl n l n  {lir<' c t i o n �  a n d  pra c t i c a l  a d y ic(' ,  fl. h o w i n g'  h o \", t o  
Hell  Pat e n t �  hy iJ,np r o Y e d  Ill e t h o d � .  l'rI C l' �.3. l-'c nd stamp 
t o r circula1' Illl ( l  tahle 01' (, O l l t C' Il t S .  B. � .  �\l n ll n  &; C o .  � 

cor.  L i n d ( ' l I  .. \\ t ' .  a w l  Hotfl l l a n  ; , 1 . ,  B a l t i m o r e ,  . M d .  
Dcan':-:;  Stt'tll ll  PUUlPK, 1'0 \' al l purposl's ; En

gines,  noi lers , I r o n  a n ti W o o d  'W o r k l ll g'  �f achhH'ry o f  
" 1 1  descri p t I Ons.  \\" . L .  C l L a � t'  &; C o ., �n, .tn, !l7 Lilwrty 
Street. Xew York . 

Stove Pat tpr l Is  to or(l pr-Also , for sal " a 
Y a r i e t y  of n e w  Styl e s .  }: . •  J .  Cri dge , l'ror, � .  Y .  

For :'hll l'-Steam 8 a w  :Mil l , Fo undry, Ma
rhine a n d  llhlCli:sm i t h  S h o p ,  75 Acres Land, thre(· D w e l l ·  
1 n g s ,  H l t l l a t t' d  Po t  :.\l9. ryde1 1 .  �Id .  & D e l .  n .  n. ,  M d .  Pri ce 
:t. l O ,OOO, l 'ash . �\ddr{' �:,  W .  W .  :.\( c K n e t t ,  .\lary(l t' l l ,  �ld.  

�Ia<" i l i l \ " I·Y � ( ' 1 l' < "l( ' <l \ )Y  ( I ( 'nr ,  Boston . MaRR. 
a l ways gh l' S  :-< a  thfae t i o l l . 

. 

Trel1t i � P H  o n " �ol ubl ( '  ( n a;.;� ,"  $ 1  PCl' copy ; 
o n " :\ icl-:: e l , "  :-llk .  p e l' t'OPY ; o n " ( " e m g : '  $i.2-J. p C I'  e o p y : 
o n " F'crmellt (' t l  L i tJ u oi'� , "  $.3.12 p e l' eopy.  � l a i l e tl frcp by 
L. &; J. ,Yo F e u c h t w a n [!r r ,  53 C e d a r  � t . .  X e w  Y o r k . 

Templ es and O i l  ( 'ans . 0('0. Draper & Son , 
H o pe d u l e .  )la s s .  

\Yanted-.\ good Ht'cond hand Drop of me
dium siz .. . Ad(lre�s l) .  O .  Box 2,'2.i'"l, X e w I I a y e u , C o n n .  

?l1ining, \V recking-, P umping , Drainage, or 
Irrigating \lachine!'Y, for s a l e  or rent.  :.:lee lvlvertisement, 

Andrew's flatent . lnside page. 

Abbe's Bolt :'\Iach ines and Palml'r's P o w e r  
Hammers a specialty.  S .  C .  FOl'-.;a i t h  & C o . ,  .\ I a n e h e s ·  
t er . N. II.  

" 8u]>crior t o  all oth"rs"-for al l k i wIs of 
work-L ill1ct & C o .  ' d Fre n e!1 F il e s .  They a r c  better,  
forged, better (, ll t ,  b e t t (' r  t em p e r e d ,  a n a  c h e a p e r  than 
English files.  Send for Price-LiSt. H o m e r  [<, o o t  &; C o .  
2 0  Platt R I . ,  X e w  Yorl:. 

Price onl v three dollarR-Th e Tom Thumb 
E l eetric Telegraph . A cOlllpact workmg Tt:legraph a p  
para t u s ,  fur H e l H l i n g- m c s o;agcA,  m a k i n g  m a g n c t H ,  t h e  
e lectric ligh t ,  g i v i n g  alarm " ,  a n d  v a r i o u s  o t  h e !' p urpose s .  
Can b e  p u t  i ll o p eration h y  any l a d .  I n c l u (k s  battery, 
key a n d  wire s .  Scatly p a c' k e d  and sent to a l l  parts of 
the world o n  receipt of price. F .  C .  Beach & Co. , 260 
Bro a d way, cor. Warren S r  . •  Xew York . 

Bup's  " Littlp ( ;  iant" Inj ectorR , Ch"apeRt 
and B e s t  D o i l e r  r e c ti c r  in t h e  lna r k e t .  ,,� . L. Cha�e & 
C o . ,  9:l, f).i , 97 Liberty S t r e e t ,  � ew Y (l rk . 

L. & J. \\'. Feucl l twangpr, ,-,;j Cedar iS t . ,  X,Y., 
I m p orters a n d  \la�l u f a e t l l rers o f  CIH'ilI i cal� for )h'chan
l e.1 arts.  

By touching dijfprent buttons on tIl(' d('sk 
o f  the man <lgl�r, h e  c a n  communicate w i t h  a n y  person i n  
t h e  p s t a b l i s hnH'n t  W I t h o u t  h -- a v i n g  h b  S(' U t .  TIll' :'\1 1 11 1 a 
t u r e  E l e c t ric Tel( grn p h - R p } P IHlhl f o r  o tlkr.'l ,  f:le t o r i e s , 
s h o ps , d w elltng." . d e .  Price o n l y  �ii .  w i t h  b a t t f' l"Y, e t c� . ,  
c o m p l e t e  for w o r k i n g .  �lade b y  1o' . C .  B('ach & C o . ,  2GO 
Broadway, COrlH'r \Ya rrcll S t . ,  X e w  York. The S c i e n t ific 
Amerit'an (' s t a b U t'l h m e n t ,  � e w  Y o r k ,  i B  ti t t e d  with thcse 
ll !-l t r l1 : l I " : 1  t � .  

Brown'� Coalyanl Q narry & ContractorH' Ap
paru. : u s  lor hol.,;t111g' alJ.ti eOl.lVeYlng lllaterlal l,y 11"0::l co. ole .  
W.D . . t .. n(1rew� & Bro. 4H Wu.ter s t . N .  Y. 

Pal't i p :.;  1l('"c! i llL\· ( 'st i Jllat(·� for �Iachinery 
o f  Rny l o n d ,  ( 'all O I l ,'- o r  uddrcl's ,  "\V. L .  ( h al'll' & co'. , 
9:J , 95 , Uj' L i b e l'ty S t re l' t , .:\" e w  Y o r k . 

Iron 8team BOXl'K for HtRY(' Eol i :.;  & Vmle('r 
C u t t i n g'  .\Ial'll i ll l' � .  T . !! .  Hai l e y  I,.\: V a i l ,  L o {'klJ O r t ,  X . Y .  

Boult 's  l!nri\·a 1ed l':nH ' l ing, Variety Mold
I n g unrt D o v l'tal l 1 n g  �1ttchl n c .  �la n u fnetu r e <l by B 'l t tle 
Creek M achinery Compan y ,  B a t t l e  Crrck.  �\l ic h .  

F o r  Bol t Forging- :\! achin�s ,  Bolt  Holding 
j s e �  to u p s e t  by h a m! .  J. H .  Abhe. � l a ll c h e s t e r .  X . H .  

Partnt'rs "'antec!-\Yt' w a n t  t o  fi n d  o n e  or 
t w o  good careful �t nIl agel'S w h o h �l \' e  ca p i t l1 ,  t o  buy a n  
i n t e r e s t  1 l l  , 16 ACl'l' B Btg N uddy C o a l ,  h e a.vy T i m b c r  n n d  
F a r m  l � n d ,  w h o  � h a l l  s u p erintend t h e  FarmIng', a S a w  
�lnl a n d  C o a l  Sha f t .  Snfe i n vestme n t .  See " lroll Agr" 
for Jnn , lSi.! . Adtlrpss D o h s c h u t z  & Aben<1,Bcllcvil le,Ill .  

For Solid Emery Wheels and Machinery , 
send to thc "Gnion Stone C o .  Boston. lla � -i  . •  for circular. 

For best Presses , Die� and Fruit Can Tools, 
llllss & W1ll1ams,  cor. of Plymouth & Jay,Brooklyn .N.Y, 

Hydraulic Presses and J1!cks, new and sec
ond han d .  E. Lyo n ,  ·170 oranu Stre e t .  New York. 

Steam Fire Engines,RJ .Clould ,Newark ,N.J. 
Peck's Patent Drop PresR. For circulars, 

,ddrp.sf! M i l o ,  Peck & Co • •  New H l::I,ven� C o n n .  
Small ']'ools and Gear Wheels for Model s . 

L1st fre e .  G o o d n o w  & 'Vlgh tman ,23 Cornhll l , B o s t o n , M s .  

Brass Gear Wheels, for models, &c.,  made t o  
o r d e r ,  by D .  G i l b e r t  & S o n ,  212 C ll P s t e r  S t . ,  Phtla . ,  P a .  

All Fruit-can Tools,Ferracute ,Bridg"ton,N.J. 

Lathes, Planers, Drills, Milling and Index 
l1arh ln e s .  Oeo. S. Lincoln & C o . ,  Hartford, C o n n .  

1titutifit 
For Solid Wrought-iron Beams, etc., see ad

vertisement . Address LTnlon Iron Mm., Plttsburgh . P  .... 

f or li thograph, etc. 

Dickinson's Patent Shaped Diamond Carbon 
Points and adj ustable h o l d l ' r  for working Stone,  dress
ng Emery 'V heels, Grinds t o n e s ,  & c . ,  €4 Na ss au s t . , );' . Y .  

The X e w  Hemedy ret�ins the Hupture i n  ease 
a n d  comfort,night a n d  day,ttl1 c ured. Sold cheap. Fitted 
without charge, by the Elu!oltic Truss C o . ,  683 Bro adway . 

Buy Gear's Improycd Car Boring Machines 
Boston, :'\lass.  

Protf'ct your Buildings-Fire and \Vater 
proof ! O n e  c o a t  of Glines'  s l a t e  roollng p a i n t  1s e q u a l  
t o  f o u r  of any other ; i t  tills  u p  all holes in H h i n g l c ,  felt , 
t i n  or iron roo fs-never crucks n o r  scales o ff ;  stops all  
leaks,  and i s  o n l y  8Oc . a gallon ready for u s e .  Hoofs 
examined , p a i n t e d  B n d  warran t e d .  Local A gents want· 
cd. S e n d  for testimonia l s .  N .  Y. Slate HOOfing C o . , 
N o . 6 Cedar St . , X . Y. 

'rplpg-. lnst 's and Elect'!  Mach 'y-Ch eap 
O u t f i t s  for Learners . The b e s t  and cheapest Electrl c Ho
t e l  Annunciator-Ins t ' s  for Pri v a t e  Lin es-Gss Lighting 
Appara t u � ,  & c .  G. 'V. Stockly,  Scy., C l e v e l a n d .  Ohi o . 

Just Pllblished-" 'Vorkshop Heceipts" for 
MSIHlfacturers, Mechani c s ,  a u d  S c i e n t i fi c  Amat e u r s .  
f � . lll a i l  fre e .  E .  & F.  X. SPOIl , 4 4 6  B r o o m e  Street, � . Y .  

H('l iahlc Zd hand Engil1l·s,Boiler",etc . ,Chea p .  
I1111st::-a tcd circulars fre e ,  E . E .  H o be r t s ,52 Broad \Y 'r, � .  Y .  

'V . P . D. wil-l find a recipe f o r  a transpar
e n t c e m (' n t  for glas'3 on p. 27, vol . 30.-W. H . P .  w i 1 ! find 
UH' d('Bcri p t i o n  o f  a ' pa s t e  that ",;i11  n o t  s o u r  on p .  280, 

Y o l .  28.-)1 . )1.  F. will find t h e  explanation o f  the g'ra\'· 
i t y  clock on p .  58, \' 0 1 .  :�O .-E H.. It. D. s h o u l d  see our ad· 
vertising c o l u m n s  for b o o k  publishers'  names .-.J. �Ic .  
can r e p a i r  h i s  wuterpreof sut t .  i f  l t  be m a d e  of rubber 
c l o t h .  by followIng t h e  dire c t i o n s  o n  p .  155 ,  v o l .  26.-8 . 
H . •  J r .  s h o u l d  spc p. R�9.  \,0 1 .  26, a n d  p. 33, vol . 27, fur 
dirce t i o l l s  for utiliziug o l d  rubbfr b e l ts .-C . P. s h o u 1 d  
read t h e  d i re c t i o n s  o n  p .  ,to8, \'01 . 2 1 ,  f o r  u c s t rnyillg 
1l10tl' � L - P .  11 .  R .  shOUld consult  a q ualiile(i m e d i <'al 
man , a n d.  beware o f  llo st rllm8 . -A . S .  w i l l  find directions 
for deRtroytng red a n t s  o n  p .  122, vol . 27.-P . can mount 
h i s  chromos by t h e  proce�s described on p. 15�, \'0 1 . 27 . 
-so H .  8. will  fin d  a recipe for a w a t e r p r o o f  a n d  tire· 
proof ccmpnt o n  p. 2 1 1 ,  v o l .  2 7 . - G .  'V. H. w i 1 1 11 n d a n  
a n s w c l' t o  hi:;  qucry a b o u t  A m e r i c a n  a n d  forci;.;lt  i u\'(' n t  
ors I n  o l l r  e d I t orial c o l u m n s  o f  t h i s  f s !" u e . -�\ . F .  w i 1 1  
l i n d  i n formation a b o u t  g a s  engines o n  p .  :�.), curre n t  
volum e . 

B F. P. askH : 1 .  Is it all pasy thing for 
burglars to turn the key,  if  l e f t  i ll  t h e  l o c k  o f  a chamber 
door, fro m  t h l' o u tside ? �. If s o ,  can t h c y  p i c k  a l c v e r  
l o c k ,  i f  the k e y  i s  taken o u t  w h e n  tlw d u o r  I s  l o c k e d  for 
t h e ll igh t ? 'W h t c il i s safes t ? A .  1. Yl'H . 2 .  Y e 'l . Per· 
h a p s  the latter lIlay be s o m e w l n . t  t h e  s a f e s t ,  t h o u gh 
IH' i t h e r  of them w o n l d  be 11 k( ' ly to g i n' m n c h  t r o n b l e  t o  
a n  e x p r rt b u rgl a r .  

D. R H. asks : I I I  t l", case of t wo steam 
fire engines,  o n e  on a l e \'l'l  and o n e  a t  t h e  f o o t  o f  a hIll ,  
w i t lt t h e  h o s e  ( 2 I e n g t h s ,  o r  100 fe e l ) I n  t h e  first case be· 
ing levpl  a n d  i n  t h e  � e c o l1 d  being lllitl u p  the h i l l ,  a n ti t h e  
w a t e r  gages O I l  t h e  engin(' s  s h o w i n g  e a c h  160 l Os .  t o  t h e  
squnre i n c h ,  i s  t h e r e  any m o r e  pr('ssure 0 11 t h e  i n c h  i n  
t h e  h o s t' laid u p  the h i l I  t h a n  t h a t  l a i d  0 11 t h e  leyel  gro u u d !  
A .  \Y e s u p p o s e  110 t .  

( ' . "'. Jr .  asks : I s  there any special ('a n , e  
producing s t o rms a t  t h e  time o f  t h e  a u t umnal (' QUl11 0 X ? 
�\. We t h i n k  n o t .  

F .  n1.  H. ask s : \Vltirh of the thrt'e lllethods 
would Oe best for keeping the- crlltng oypr the s m o k e  
stuck o f  a 15 h orse power boUer from h eating ? The pipe 
i s  a lJ o u t  1 5  inc!les from t h e  ceil ing, a n d  rUlls h o rizon tal· 
ly with i t  for 9 fect . 1. Nail 11 p iece o f  tin tight to it. 2 . 
Hay'c it h U llg 011 wires about tWG inches from i t .  3 .  

Hnve a p a n  made a n d  have i t  h u n g  o n  wires about 6 

inchcs from the c e i l i ng a n d  k e ep it full of water. 2.  
"�hat i s  a good treatise O l l  steam h e a t i n g ? A .  1 .  rrob· 
ably the last method i s  t h c  best. 2. llo x  o n  H Heat.l '  See 
our adYertising colnmns for booksellers'  addre s s e s .  

'V. A. B. asks : 1. W i ll silver roin answer for 
a n o el e s  i n  e l e c t roplating,  that i s ,  without t a k i n g  o u t  the 
a l l o y ? 2 .  Has t h e  Un i t c (ol States nickel  coinage any al
l o y  i n  i t ? 3. I had some o l d  gold,  and tri ed t o  separate 
t h e  alluy from i t  b y  t h e  moist method. I di s sol re d  i t  in 
strong n i t r i c  a d d .  and then tested for silyer,  b u t  t h e re 
waR ll o t  any. I th e n  ponred oft' t h e  !:!upernatant l J quor,  
w h i c h  contained copper. and f o u n d  a brown precipi tate 
remainin g .  T h e n  I added aqua regia, b u t  i t  w o u l d  not 
dissolve t il(' precipi t a t e . Why i s  t h i s ? Ho w can I make 
chle ride o f  gold o f  i t ?  4 .  I w i s h e d  t o  m a k e  a plating' 
solution for rubbing o n  w I t h  a s p o n g e ,  according t o  a 
formula 1D an electropla t I n g  m a f l u a l : I first t o o k  s o m e  
pieces o f  p u re silver ( w orn anodes) and dissolved i n  
n i t r i c  acid a n d  w u t c r .  V{ h e n  d i s s o l v e d ,  I evapora t e d .  I 
dissolved t h e  resulting crystals of n i t l'ute of silver f n  
r a i n  w a t e r .  T h e n  (us per manual)  I thre w i n  a few C l'};E
t d l s  o f  hyposulp h i t e  of s oaa .  A browll preci p i t a t e  wqs 
formed, which eventually turned blac k .  I t h I e w  in all 
excess of the hyposulphite to dissolve preCipitate,  b u t  i t  
w o u ld n o t  dissolv e .  W h y  i s  i t  s o ? H o w  c u n  I m a k e  i t  
i n t o  solution ? 5.  HavIng a q u a n t i t y  o f  c o p p e r  w i re s  
coated w i t h  s i l v e r  (slingIng wire s )  I dtssol\' e (l them in 
nitric acid,  t h e n  dil u t e d  i t  w i t h  rain water,  and preeipi. 
tatetl w i t h  pieces o f  copper.  I p oured on t h e  superna· 
tant l i q u o r .  A wh1te mass remaill e d .  H o w shal l l make 
n i r r 3 t e  o f  stIver o u t  o f  t h i s ,  i n  order t o  make s l l ver �o·  
luti o n ? 6 C o u l d  you t e l l  m e  h o w  t o  t e s t  the s t rength 
o f  my b a t t eries by some simple c o n trivance t h a t  I could 
make mysclf ? A .  1 .  Y e :-l .  2 .  T h e  nickel  i s  a l loyed w I t h  
I t  ccrtam proportion o f  c o p p e r .  3. The m a t e r i a l  you 
d l s s o l v e u  t n  n i tric acid was n o t  golt-1.. The o n l y  a c i d  sol·  
v e n t  for gold i s  a m i xture o f  nitrIc and hydro chl o ric 
ncidFl,  R n d  t h e  solvent i n  this c a R e  i s  the nasccnt chlorine 
whIch i s  libera t e d ,  forming chl oridc o f  gold.  4 .  Ammo
n i a  will dissolve the preci pita t e o  5 .  The whtte mass 
wInch remain e d  was metallic silver, thrown down by the 
copper from t h e  silver s o l u t io n .  This W I l l  dissolve in 
d i l u t c  n i tric acid,  forming nitrate of silver.  6 .  Consult  
some goood work o n  electri c i t y . 

F. H. asks : What is the proper rule for re
d u c l ll g  logs to cord measure ? A. A rulc freq u e n t l y  
used I S  as follows : M u l t i p l y  the s q uare of o n e  fi f t h  t h e  
g i r t h  o f  the s m a l l  e n d  of the log, i n  feet,  by t w i c e  t h e  
l e n gth i n  feet,  and d I v I d e  the product by 1 '2 8 .  

F .  K C. says : I wish to be a machinist . 1 .  
What branches �heuld I study i n  addttion to at'l tlnn e tic 
and algebra ? 2 .  I am n o w  16. When w i l l  I be o l d  
enough to enter 8 s h o p ? 3. Will  I have t o  s e r v e  as a n  
appren t i c e ?  If so.  h o w  long and on w h a t  t e rms ? A .  1!  
Y o u  s h o u l d  k n o w  something a b o u t  drawing. 2 .  'Ve 
think y o n  are old eno ugh n o w .  3. Arrangements are 
dl1l'erent i n  the various shops, a n d  w e  advise yon t o  
m a k e  s o m e  i n q u i ries from t h e i r  propri etors. 

�mttitau. 
V\'. McC. asks : Can you suggest a substance 

t o  b e used i n  the mannfacture o f  corundum wheels that 
I s  better than �hel1ac,  n� adheslv(' a s  that material,  but 
harder , an d  s u c h  a s  w i l l  render t h e  wheels  capable of 
being used. b o t h  w e t  and dry ? A. Such wheels are 
made, to bc u s e d  b o t h  with o il and water.  "Te b e l 1 e \' e  
the p r o c e s s  of manufac ture i s  p a t e n t e d .  

J. C. S.  says : I have an (,llgine 6 inches 
b o n' by 10 I nc h e s  stroke,  n o w  r u n n i n g  lOll r e v o l u t i o n s  
per m i n u t e ,  a n d  d o i n g  about 3 h orse p o w e r  o f  work. At 
what speeJ. should i t  be run to do that amouut o f  worK 
wi�h least steam, a t  20 p o n nfls pressure,  the driving p u l ·  
ley b e i n g  c h a n g e d  t o  s u i t  t h e  s p e e d  o f  t h e  engin e ? 
Pro bably t h c  faster y o u  Can run i t ,  w i t h o u t  i n ,l ur) , t h e  
better. 

"V. Ii,; B. ask : 'V ill  three fallS blowi ng into 
a COlll UIOIl receiver,  t o  supply b l a s t  f o r  puddllIlg f u r .  
n ac e s ,  be a s  efI'ectin' as t h e  sallIe t h r e e  fans blowing 
t h ro ugh separate p i p e s ? A .  'Ye supp o ::; e  s o ,  if  apl)11ca· 
U O H  o f  blast I s  similar tn both C :l s e El .  

8. says : 1 .  I have a hlank in which I wish to 
c u t  t e e t h  f o r  a gear . The diam e t e r  i b  X; i n c h .  [ w u n t  t h e  
t e e t h  t o  be smal 1 .  The gear i s  t o  w o r k  i n  a ra('k not y e t  
m a d e .  C R Il y o u  g i v e  m e  some simple m e t h o d  o f  o b t 3 i n 
ing r h e  n umber o f  t e e t h .  etc ? I should. l i k e  a n  e v e n  
number of t e e t h  t o  the inch . 2.  H o w  do \'o u  c n. l c u l a t e  
h o w  ID3 n y  t h r e a d s  t o  the i n c h  to c n t  a wo;m t o  run i n  a 
gea r ?  A. We advise yuu to s t udy some standard work o n  
gearing . . . T h �  Engineer's and �Iachill l s t ' s  Assistan t , "  
w i l l  g l r e  y o u  f u l l  i n forma t i o n  o n  t h e  s u bjec t .  

W .  E. C. asb : 'Vhy i s  it that whcn a piece 
of s t e e l  w i tll a h o l e  in it h U H  b e e n  hardened and annealed 
i t  is  n e c ess�.n y to bore the h o l e  o u t ,  as i t  has c o n tracted 
i ll the process '! A. 'Ve s U P P o R e  that t h e  steel , whcn 
h!tl'u e n e d ,  c ontracts 1I1 0re than i t  Il i t ( ' r w ards e x:pands,  
when annealed.  As the nature o f  harden i n g  I s  not un
ders t o o d ,  It  might be dittie u ] r  t o  g i v e  a prccise reason 
f O I' t h i S .  

H. C. asks : 1 .  VI' hat will be the difference i n  
t h e  w o r k  o f  a p u m p ,  t h e  perpcndicular h l g h t  I.H-' lllg It) 
fee t ,  if  I w ork i t  through a sl a n ting tube �� f e e t  long, to 
the same I t' v e l ? 2. fIa.s there been a p a t e n t  takcn o u t  
f o r  a r o o f  t i l e ? 1 .  Th c  difference w o u l d  be tl1:\t d u e  t o  
t h e  fri C t i o n  0 1'  t h o  w a t e r  i n  t h e  p i p t' ,  caused by I t ::i  i n 
c r e a. ! w  o f  lcngt h .  S e c  a r t i c l c  Oil U F r i c t i o n  of Watt 'r  i n  
Pt pes," p .  ·t�,  v o l .  2 i:1 .  2 .  ",Yc t h i n k  t h e r e  h a v e  u e e n  a 
n u m b e r  of O!l t e n t s  for r o o f  t i l e s .  

C. II.  8.  �ay� : I fin d  the followi lw memor
andum : . .  Graue , 374>:;: feet  1Il 17:1" m i l e ; � �uts,  o n e  96 
feet,  one 140 feet . "  ThIS refers t o  t h e  inclined p l a n e  ot 
t h e  ra i l w ay a t  t h i s  pl3cc, which is  uuIlt ncarly as 
s l ra h � h t  a s  a l i n e  Call be drawn j a n d  a t  t h e  above grad
i e n t ,  t h e  cuts referred t o  arc t h 1'ough s o l a1.  carbonifer
ou� l i m e s t o n e ,  w h ich i s  a great c nT l o l:l i t y  to m a l1y . I saw 
I n  t i le �( 'l.EXTI F f C  .\.'l E I! fC .\:.',  a few w c ('ks since, a n  ac. 
count o f  t i l t' ra i l way o\ 'er the Alps, i n  which rou s t a t e  
t h a t  t h e y  u � e  a t h i rd ra i l ,  w h i c h  I s  n o te h e d ,  a n d  i n t o  
, \  h i e h  a t o o t h t' d  w h e e l ,  0 1 1  t h e  engi n e' ,  w o r K s  t o  a i d  the 
UBCt' I l t .  That vIal l  waH u S l' d  here u n t i l  about four ) ears 
<:g o ,  a ll , t  wa� l l I v e n t e d  (or c l a i m e d  t o  b e ) by a J e s i u e n t  
o f  t h i s  c i t ) , a m a lS t c l' mechanic i l l  O I l C  o f  t h e  In'lcln u e  
� h o p s  h e r � .  1. am n o t  b u r c ,  b u t  a m  u l l d p r  t h e  llIlprCt-li"
i O l l ,  t h a t  I J e  h a d  a p a t e n t ;  i f  s o ,  i ts  date wat; abont :20 
rears ago , a� t h a t  is  a b o u t  t h e  time it ('ame i n t o  use 
hprc . A .  'Ve t h i n k  t h i s  I dea i �  q u i t e  an o l d  o n c ,  and w e  
aid n o t h i n g  t o  � l v e  a c o n t r.lry i ll l p r e s « l o n , 

i'. C. ask:.; ; 1 .  'Vhat is  Illeant 1,,- mean pres. 
sure o n  t i l('  p i s t o n  01  all  e n g i n e ,  and 11 0 \\' i 8 1 t  t u k u l at+  
cd '! 2 .  How Hl u n y  inches I II cyl i n d p r  n r e  a l l o w e d  t o  a 
hor�e p o w e r  i U lll ' 1 1 1ufactnrlng an engi n e ? 1 .  T h e  aver. 
age pressure during the stroke . I t  must be d e t e rmined 
oy experiml' n t .  2.  I t  d e p e n ds on i n t ended prestiure a n d  
pi!:lton s p e c d .  

J .  'Yo K. says : I want l o  run k eroBene 
through a gas p I p e . What eement shall  I u !; e  o n  tl�(' 
j oi n t s ? Red o r  whIte l e a d ,  o r  our o rd inary cement, \\ ill  
n o t  s t an d  i t . A. Y o u  w i l l  proba.bly h u y e  to mate face 
j o i n t s ,  Witli O ll t  c e m e ll t ,  or y o u  might u s c  s o l d e r  a t  (',i t h  
joInt . 

J. F. M. �ays : I wish to huild an engi ne 
with a t w o  i nch cylinder,  w i t h  stroke of l R l ll c h e s .  1. Can 
I get a p i s t o n  speed of 300 feet P C I' minute,  w i t h  suitablc 
c o n n e c t i on s ? 2.  Can I use 11 direc·t  a c t i n g  val v e ,  moved 
by t Iw pIston,  u � l n g  n o  crank o r  s h a f t ,  o l l l y  t h e  reci pro. 
cllting m o t i o n  of t h e  piston rod '! 1 .  Y c s .  '2 .  Probably 
1l 0 t  WIth safe t y .  

8.  K.  H .  asks : How is the RtO�1ll glass ( re
ferred t o  OIl p�lgC 231.  YoI 2!l) made ? � .  How 0.0 you Hnd 
t h e  horse power o f  a d o u b l e  <,yl t n de r c n gI Il f. ? The c y l �  
i n ders u r e  s e t  s o  a s  t o  a c t  o n  t h e  crank s h aft a t  righ t 
angl c s .  ;�. I� t h e  n u m b e r  of r e \'o l u t i o n s  t h e  number 
whkh t h e  engine m a k e s  while doing i ts usual a m o u n t  
of work ? A .  1 .  The b e s t  f o r m  o f  s t orm glasEi i R  that of 
a ihin glass t u b e  a b o u t  1'2 tnelles l o n g  a n d  1{ i n c h  diame. 
t e l', filled X full  of thc f o l l o wi n g  l i q u h l :  Camphor '2 
drams,  n i t e r  IX' drams ,  suI ammoniac 1 dram, ]lroof 
s p irit 2X fl utd ounces ; dfssoh'(' . Thc t o p  should h e  cov. 
ered with a brass cap w i t h  a very small h o l e  through i t  
o r  tied o Y e r  with bladder. 2 .  F i n d  the p o w e r  o f  o n � 
cylinder by t h e  p l ocess fre q u e n t ly gh' c n  In t h e s e  c o l 
umus and m u l t i ply by 2 .  3 .  ').�es . 

G .  M. a�k s :  1. \Vhat is th(' b .. st proct'ss of 
p h o t ographing 0 11 w o o d  for engravin g ?  2.  H o w  i s  w o o d  
b e s t  p r e p a r e d  for p e n c i l  drawing ? 3 .  "'h i c h  I s  c o n sid. 
ered the best, a photogl'3p1t o n  WOJd o r  a p e n c i l  draw i ng, 
t o  engran� from ? 1 .  'VIWll type� o r  stereotypeR are 
cas t ,  i s  compression u sed t o  ge t .1 perfect C ']. H t. A. 1 .  
C o n s u l t  �ome good work o n  p h o t ogra p h y .  2 .  T h c  s u r. 
fact' i�  w h i t e n e d  w i t h  chal k .  3. A p e n e i l  drawing i s  
constdere d t h c  b e s t  to engrave f r o m .  L 'Ye believe n o t .  

�I. 1\1.  asks : 1 .  ])0 hones l o s e  a l l Y  com;ider
able portion of their  yalue a s  m a n u r e ,  hy h e ing reduced 
with cans t i c  alka l i ! I n o t i c e  t h a t  t h e  s t e a m  escap 
i n g  from them w h i l e  boiling appears t o  ! lave the smcH 
o f  ammoni a .  2. 'Yh e n  t o n e s  arc rp-duced with sulphuric 
a c i d ,  a pungent vapor i s  discharge d .  'Vh a t  is tha t vapor,  
a n d.  j s  i t  i n 1 urious t o  i n h a l e ? 3. 1 f ] 00  I b s .  o f  b o n c s  are 
reduced with caustic alkali,  a n d  100 lbs.  w i t h  s u l p h u ric 
acid, which (not taktng into account t h e  manure nll u e  
of t h e  a l k a l i )  w i l l  p o � tl e s s  the gre a t e r  v u l u e  as manure ? 
4. Are the h o o f s  of a n i m a l s  as rich ill f p r t l lizing proper
ties as the bOll e s ,  and how can they be reduced t o  a c o n .  
d i t i o n  s u i table for u s e  a s maUlIre ? A .  1 .  The a c t i o n  o f  
t h e  a l kali w i l l  be such as t o  d i s s o l v e  o r  d e c o m p o s e  the 
organic matter o f  the b o n e s . 2 .  T h i s  i s  carb o n i c  a c i d  
gas, f r o m  the decomposition of t h e  c a r b o n a t e  o f  lime i n  
the bones by t h e  sulpnurlc aci d .  3.  The yaluable con 
stit u l' nt o f  bones i s  pho"lphate of l im e .  A port i o n  of 
l Ime is removed from t h i s  by th(' action of s u l p h u r j r:  
acid.  c o n v c r t ing 1 t  i n t o  a superphosphate \vhich i s  s o l u 
ble i n  water.  4 . K o .  They can be c h o p p e d.  u p  1tn e  a n d  
mixed w i t h  compost.  

J. L .  E. ask :.; : How can I remove white 
p a i n t  from u black alpaca gal'�n e n t ? A .  Hub o n  t o  the 
S P l} t  a mixture of fuller's  earth a n d  80ft soap , rn a  UP 1I1 t o  
a p a s t e  w i t h  spirits of turpen t i n e .  

75 
C. W. C. asks : 1. 'Yas not II .  B. �l . �hip 

Captai n ,  which foundered I n  the Bay o f  B i s c a y  ::: o r  4 
rears ago,  the fi r s t  t u rret ship on t h e  C o l e s  system ? 2 .  
Was she n o t  a n e w  ship ? 3 .  About h o w  man y  m e n  w e r e  
drowned ? A. 1 .  'Ve t h i n k  s o .  2 .  Y e s .  3 .  S o m e w h a t  
over 400,  w e  believe . 

E .  8. ask s : 1 .  Is th ere nny possibility o f  
poUshed silver c o rro d i n g  so a s  t o  become a non-c o n ·  
d uc t o r  o f  elec tricity, by b e i n g  b u r i e d  i ll t h e  gro u n d ,  e x +  
posed to woather. or by a n y  o t h e r  t reatme n t ? 2 .  Can 
hard rubber be t urned i n t o  n u t s  havi n g  threads cut.  e t c . ,  
u n rl w i l l  t h e y  b e  strong e n o ugh t o  t u r n  \,,'1 t h  a wrench ? 
:3 . H o w  are pla.tinum points f !l s t e n e d  to � o u nders ? 4. 
C11I1 p h , tinum b e  worked into strips a n ti r i v e t e d  o r  sol
u('I"('d t o  w i r e s ,  a u d  w i l l  i t  become c o rro ded so a s  to im
pair its  c o u d uc: ti n g  p o wers under a n y  circumstanceR ? 
�\ . 1. ",Ye t h i n k  n o t .  2. Probably it e:ln . 3.  By t h e  u s e  
of s o l d r r .  I .  I t c a n  b e ,  a n d  w e  d o  n o t  t h i n k  i t  w i l l  l o s e  
i t s  c o n d ucting p o w e r .  

R ask R : \V i l l  it he safn to use,  for dyeing, 
the steam genera t e d  i n  a boi1('r t h a t  c o n t a i n s  a c o m po u n d  
for remoyiug scal e ?  A .  \Ve t h i n k  I t  q ul t e  l i k e l y ,  b u t  
c o u l d  n o t  an:<.wer p o s i t i y c l y  w i t h o u t  knowing more p a r ·  
t i c ularR . 

c. B. R says : 1 .  Thc ra i n  water taken from 
o l1 r  hri c k  tunk i s q u i t e  h a r d .  The tank i s  l i n e d  w i t h  
Portland ceme n t .  "" hat t s  t h e  probable c a u s e ,  and 
w h a t will  h e l p  I t :) 2 .  1 am now USlI lg an engine ,  the 
c y J l nde1' of w hi c h  i s  16  x 8, m a k i n t:.  60 l'evolutions.  I 
w a u t  about double t i l e  p o w c r .  \Vh a t  w o u l d  be the best 
U l llleIlSlOll S  for a n e w  l' ,, 1 1 tH1f'r ? I w a n t  t h c  sh afting to 
l'u n  f u s t e r  t o  <10 away w i t h  s o  m u c h  c O lln tershafting 
and to u s e  smaller p U l l ey::;.  "�h l c h  would b e  the best 
f o l' a 52 i n c h  b o i l e r ,  3 i n c h  tubes or t w o  l arge fi u e s ? A . 
1. ",Ve cannot an SW f'r t h i s  q u e s t i o n  w i t h o u t  k n o w i n g  
I \ l ore t l e t a i l a .  � .  Y o u  c o u l d  readily g e t  tlo u b l e  t h e  
P O W Cl' from t h e  I>febent ('u g l n e  by r u n n i n g  i t  t w i c e  as 
fast.  Both Fltyl c s  o t  b o i l l' l'd that you m e n U o n  are good . 
If y o u  have p l e n ty of r o o m ,  t h e  ·ti ue b o i l e r  may be d e  
" i rable o n  Rome acco n n t s ,  espcclally i f  y o u  u s e  h u r d  
w u t e r .  

E. F. J .  asks : If a canlloll on the stl'rn o f  a 
ship be tired at Il target fixed on t h e  b o w ,  t h e  ship moving 
forward aEl f a R t  as t h e  b a l l  tra\' e l s ,  can t h c  target be h i t . 
as it is moving as fast as t h e  b a l l  '! A .  \Yc t h i n k  s o .  
l' here a r e  several interest!ng q u e s t i o n s  i I 1 \'o l v e d  i n  tlH� 
,., ·.) l utioll of this  p r o b l e m .  a n d  w e  should b e  glad to hear 
[rom o n r  r e a d e rs . 

A .  J. D. asks : \Vhat is your opinion of th ('  
f o l l o w l I I g  p I a u  f o r a d r y  h o u R e  f o r  drying t i m b e r ? �Iy 
factory is 100 f e e t  l o n g ,  a n ti  2 stories high , t h e  bo1ler 
twi n g  i n  t h e  west e n d ,  and the c h i m n e y  going up_through 
o u e  e01'I1('r 0 1  b u i l d ing. :'\Iy i d e a  is  t o  p u t  a drying room 
1 I I  t h c  sccond story,  12 f e e t  wide x S f e e t  high x 1 00  feet 
I O I l g' ,  a n d  c o n llC'ct w i t h  th(' chimney, j u s t  o n  the secoll d 
!t OOl', 11 brick fl ue a n d  build It horizo n t a l l y  to t h e  e a s t  
e n d  o f  b u i l d i n g .  t h e n  turn i t  i n t o  dry room a t  t h e  b o t ·  
t o m ,  t h c  h e a t  f r o m  t h e  fnrnace to p a s �  through this tIu e  
I lI t O  t h e  dry i n g  r o o m ,  a n d  i n t o  a fl u c  l eading back i n t o  
t h e  c h i m u e y  agu i n .  T h e  m a i n  di1liculty 1 s  t o  prevcnt 
;;,parks from p a SSing t h r o n g h  i n  t o  the dry house a n d  set
r iag tire to thp I m n h c I' o r  s t a v f' S .  Do y o u  k n o w  of any 
p l a l l  hy w h 1 ('11  t h a t  c a n  be preven t e d ? A. Y o u r  i d e a  
l o (' s  l I O t  � t r i k e  li S v c ry f a v o r a h l y .  I t  w o u l d  b e  ditUc u l t  

t o  s e c u r e  p e r f c c t  i m m u n i t y  f r o m  sparks,  a n d  p r o b a fJ l y  
y o u  w o n l d  r,eri o u s l y  injure t h e  draft i n  y o u r  bo1 1 £' r .  

H .  & C.  CO. a�k : How can we b8Rt asc erta i n  
; ! i C  h orse p o w e r  o f  a n  engine ? A. �I u l t i p l y  m e a n  e fre c t ·  
I v e  pressure i n  I b s .  duri n g  s t ro k e ,  b r  p i " to n  s p l'c d i n  
f e e t  I l c r  m i n u t(' ,  a n d  d I v i d e  t h e  produt' t  by 3J ,OOO . 

J. B. E. asks : 1 .  'Who w i l l ,  o n  a p p l ication , 
t' x a l l d n e  m t� an (I, should I p:tS!:l l' X,llll i u u t i o n ,  give m e  
.: u c h  papPI'S a s  w o u l d  certify t h a t  1 am a l' O l l l p c t f'llt  (, H 
� i n e e r ? 2. A1'e .1{ m c h  c o m m o n  I ron Ora.ces i n  a cyUndt' 1' 
h o i l e r  s t r o l l g  c n o ugh to st�lIld a pressure of 120 I bA . , pro · 
\' i d c u  t h a t  pach brace has a surface of o v e r  92 s q u a r e  
i n e h e s  t o  bruce . A .  1 .  The s u p e rv i s l Il g  l I l s p e c tors aJl·  
p o i l l t c d  by t h e  Gcvernnw n t  grant l I c e n s e s  t o  those who 
p:l�S sa t i � fa c t o iY examinatt o n s .  2. We t h i n k  such brac· 
ing i s  insu1tlci c u t .  

E. ,) .  II. asks : I f  water be app l i pd t o  a 
w rl c e l  IIl'UIt' G p O I I  t t w  p r l n c t p l e  of SOHle of the rotary 
� t e alll c n g i r, es,  c o u l d  a better percen tage o f  p o we r  b e  
o b t a l n c d t h a n  f r o m  t h e  p re s e n t  improved turbi nes ? A .  
I t  S C (' lIIS probablc til ,l t  t h e  t u r b i n c  w h e e l  w i l l  g i v e  b e t  
t e l'  resu l t s , j udging from e x p c n ellcc . 

J. 'V. F. nsks : l' iPase g-iH' me a eOrJ"pct 
r i l l e  for e<.;timat i n g  t h e  h o rse p o w e r  of a l l igh preSSllr(� 
e n g i n e ,  a n d  also for e s t i m a t i n g'  t h c  aIll o u n t  of h o r s e  
po w c r  i n  a b o i l e r .  I h a v c  trIed f o u l' d I ffe r c n t  r u l e s ,  b u t  
I f!"(' t  ditfercnt a n s w e r s ,  t h a t  v a r y  v e r y  m u c h . The c n ·  
�ill e h n s  Il d i a. m e t e r  of c,\ l l l l . ler 1 2 m c h e s ,  length of stroke 
' ) 1 )  iuehes,  a\'eragp pressure o f  s t e a m  80 Ib s . ,  re v o l u t i o n s  
S J .  The b o i l e r  I s  1 (;  f p e t  l o n g  a n d " f e e t  diam e t e r ,  w i t h  
5 2  t w o  a n d  t h r e e  q n a r t e r  i n c h  t u b c s .  "·1 1 1  i n c r e a s i n g  
t l l e  number o f  re v o l u t i o n s  o f  t h e  f' n ;:; i n e  i n crcase t h l' 
horec p O w ('r '! I tried y o u r  r u l e  as gh- e n  t o :.\1.  C. in � o .  
8,  v o l .  2(), b u t  was n o t  �ure 1 w a s  righ t .  A. Area o f  
piston 12 X 1 2  X 0 '755-1 ::::; 1 1 :1 ' 1  square inches. SO X 5 ::::; 
400 fect p i s ton ::-peccl pcr m i n l l tp.  Horse powcr ::::; 1 1;� ' 1  
X bO X 4()O) ---T :�:�,O(}O ::::; l O!) ·:17 .  Thi:-. solution s n p pos(':i 
tlutt thp m l' a n  etrc c t i v e  pressure i n  t h e  cyl i n d e r  i f;  8Ll l b s .  
JlE'r s q uare ineh , w h ich I S  probably u n true . A n  increase 
of s p e e d ,  o t h e r  things b e i n g  C t l U a 1 ,  i u creases t l i e  1 1 0 1'13(' 

p o w er. In regard to t h e  h o rse p o w e r  of a b o i l e r ,  i t  h a s  
lWI I1y dtft'e!'en t  m e a n i u g � .  I n  Fl o m e  c a s e R  a b o i 1 p r  o f  o n e  
horse p o w e r  designates a b o i l e r  t h a t  fltrniBhe !::l R t e a m  
C H ong-it  t o  p r o d u e e  o n e  horse p o w e r ,  w h e n  u s e d  i n  a ll 
P ll gin c ; o t llPr« e m p l o y  t h e  t e rm t o  d i 'l t i llg'uish a h o i h�I' 
t h a t  enlpora tes o n e  c n b l c  f o o t  of w a t e r  an h O ll r ; o t hcr� 
a boiler t h a t cYapora t e s  h a l f  a cubic f o o t : and t h e re are 
mallY othcr �1�nillcat1ons of t h e  t p rm .  A commi t t e e  of  
the Franklin Insti t u t e ,  appointed to illvestigate t h e  
meaning o f  t he " horse p o \v e r  o f  a b o i l e r "  faI l e d  t o  
make any recoll lmenda t i o n  t h a t  \"'as  a p p r o v e d  b y  t I l l' 
Insti t u t e ,  after d e l t b c ra t i o l l s  e x t e n di l 1 g  o v e r  a p<'rioL 0 1  
more than a year u n d  a l l U l f .  

H. M . P. sa�'R : I f I ha n� a cyli ll(l('r full o f  
w a t e r \v i t h  a t l t' x i b l e  t n h e  r u n n i n g  I p H g t h w i s e  t h rongh 
i t ,  ,dso full  o f  w ,l t p r ,  a n d  I p u t  50 round" p l'e � s u I'C o n  
t h e  i n c h  011 c ,r l i Ilde!' w i tll a. force p u m p  W I t h  a P l s t O Il 
of t h e  sume diameter a!'l t h e  fl e x i b l e  t u b e , o n e  e n d  o f  
t h e  t u b c  b eIng closed : 'V h il t  r e s i s t a n c e  w o u l d  b e  re · 
q u l re d  to pre,' e n t  w a t e r  eRcaping at t h e  o p e n  e n d ? 
A. As we understand t h e  q u e st i o n ,  50 l h � .  p e r  R q u a l'(' 
iI)ch . 

E. C. ask� : 1 .  Dot'S the i n duct ion coil , if o f  
s u tn c i C l l t  s i z e .  produce a n  i n d u c c d  c u rrent more ] l o w e r ·  
f1 1 1  t h a n  t h e  t n d uc i n g  o r  b a t t e ry c u rre n t ?  I f  s o ,  w h a t  
l e n g t h H  of w i r e  111 u� t b e  (Im p l o r e d  t o  p r O d u c e  a n  i u � 

d ll (' (' d  current {' q u a l  t o  t h e  i n d uciug o n e ? 2. H o w  is t h t' 
lJ idlrom 'lt c  h a t t er.\' � () a � t r u (' t c d. ? A. 1 .  T h e  i ll d u c t i o ll 
C o i l  ll t'o duc(>G a ( 'urn' I l t  o f  greater i n t t' n s i t r  t h a n  t i l l' 
b a tt e ry curre n t .  t ll a t  I s ,  o n e  c a p a b l e  of giving s h o c k s .  

decomposing wu t cl', e t c .  2.  The c a r b o n  c el t i s  fi l l c d  w i t h  
R mixture o f  a s o l u t i o n  o f  bichromate o f  p o tash a n d  d I · 
l u t e  o i l  of v i t r i o l ,  a n d  t h e  z i n c  cell with d i l u t e  s u l p h u r· 
ic a c i d . 
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c. H. S. a ' :  How can a piece of iron, t 
1nch thick, be ca� , ·  ' }(med on o ne side '? A. Pro bably i t  
CBn be d o n e  with p r h  t e  of p o tash . 

M. R. B. asks : How can common cast iron 
be plated with tin ? A. Clean the iro ll ,  coyer it wltb 
muriat e  of zinc, and dip I n to melted tin . 

'1'. S. says : My hOll�e burnt down, and some 
$20 gold pieccA were tarn i s h e d  by scooping them Upa 
carry ing them In  au iron pot . and cooling by p ouring 
cold water on tnem. Has th e  said gold been injured, 
Bud should the banks require a disco unt on such gold ? 
How can I remove the brown color to give them the 
same a ppearance as before ? A. Your gold has Dot been 
inJ ured . You can remove the tarnished appearance by 
rubbmg with jeweller's rouge, until there 18 a all ht 
p o U . h .  

P. T. S. asks : The cast iron water back in 
my rangc, w h i c h  h a s  been i n  u�e about six months , con
tinues t o  rU8t tile wa. ter badly. The man ufacturers of 
the range s ta t e  that they uever knew such a case . Can 
you sugges t  any remedy ? The water used is 80ft water, 
rain water from a lead cistern . Would i t  be practica
ble t o  galvanize o r  nickel plate a new water back ? 
Would n o t  such t reatmen t etl'ectually prevent rust ? A .  

If the water back is in constant n s e ,  it  seems likely that 

th� trouble a.ri ses from Borne outside connection. It  
would n o t  cost much to gal vanize the water back . Prob
ably any good pl umber could have It done for you . 

C. F. M. asks : What is the best solvent for 
I n dIa rubber, and what ( I f  any) for tanned leather ? A.  
There are various solvents f o r  rubber. O ne of t h e  best 
and cheapest i s  bisul(: h i de of carbon. We are not aware 
t h a t  tanned leather haR ever been reduced to solu tion 
by any chemical solv€ nt . 

N. R asks : How much water would a 
wo oden pipe discharge per minute,  under a head of 30 o r  
40 feet ,  the p i p e  being from 4 to 10 miles long ? A. See 
our article on II Friction of Water in Pipes "  Oli p . 48, 
vol . 29, for form ula applicable to all case s .  

A. H .  asks : Where do fleas breed ·1 A. Chief
ly in dust,  the fl ue of textile fabrics, old rags , e t c .  Cleal.! 
l i n ess in the 110 t..8ehold a n d  fresh air will hinder their 
multiplicatIOn . 011 of p e nnyroyal will drive them from 
any particular l ocal i ty . 

R F. asks : \Vhat is infusorial earth ? A. 
It  is earth w h i c h  con tA'ins the remains of m i n u t e  ani· 
m a l l L  

J .  W .  RHks : \Vhat power can I obtain by 
using an undersho t  water wheel , 1O fee t  w i d e ,  with 3X 
tnches fa.ll ? 'Vhat are the most economical proportions 
for such a wheel, namely : diameter, nUl·nber of buck
ets,  and depth of t;hrouding ? A. Y o u should consult a 
water wheel manufacturer . 

M. M. asks : \Vill the applying of brakps to 
drivi ng wlH' t' ls  of engines ha,· c  greater tendency to 
check the "peed oIa single engi"c th.n If applie d to the 
truckfl of t h e  ten der ? If the power n(}w applied to 
the trucks o f  the tender be applied t o  the dri ving 
wheel s ,  wlll the sp eed of the engines be checked any 

quicke r ?  A .  We th ink I t  would be better to  apply the 
brake t o  the trucks of the ten der . 

W. H. asks : 1 .  Of what is non·explosive 
gunpowder comp osed ? :l .  Can you tell me of a good 
renovating m i xture for cloth clo th ing ?  S .  'Vhat Is 
meant by a saturated tincture ? 4 .  Wh3.t does this mean : 
. .  Add water three ozs. ,  and ammonia t i l l  slightly in ex_ 
cess ?" A. 1. A p rocess of rendering gUDl,owdel' tem
p o ra l'tly Inexp l os l ve h�s been t ri e d  in England. It COD· 
sistcd i n  mixing fi ne glass d u s t  with the powder. What 
you refer to mar be something s i milar. 2 .  A little curd 
SOaI) dissolved In wBter and mlxcd with a little clartfied 
ox gall I s  a goo<.l cleaning mixture for clothes . 3. A 

Uncturi! III which the a lcohol will  dlsBolve no mGre of 
th e solid or l i q u i d  in s o l u t i o n .  4. In chemis try , gcn er

!lIly, a body Is said to be In exceSR wh en more h a s  been 

llddcd thun 1 8  necessary for a given reaction , solution, 
or tlecompoRition . 

COMMUNICATIONS RECEIVED. 
The Editor of the HCm�T(FrC A)[EmCAN 

a<:k nowledges, with much pleasure, the re 
reipt of original papers and contributions 
upon the following subj ects :  

On ),"aiJ Bit ing and Finger Sucking. By 
( ' . }L 

On Htcam on the Canals.  By A .• and bY 
W. M. 

On ( 'r!lPping RailR. By H. H .  P. 
On Magic Squares. By E. W. 
On Machinists in  the Xavy. By J .  Q. A. 
On Devil Fish. By J.  T.  N.  

Also enquiries from the following : 
,r . C. V.-A. �. P.-C . L. z . -w. T.-J. R. D. w . 
T . •  J .  McC.-G. G .  P .-J . w . -w .  s .  S .-H. )1. P.
H .  u .  S . -N .  w.  Y . - J . � .  P .  
Correspondents i n  different parts of t h e  country a s k  t 

"''"ho makes machines formoldtllg candles ? Who makes 
roadometers ? 'Vho makes m�chlnes for cutting to bac .. 
co ? "" hose Is  the best c oal beating ap paratus 1* Who 
makes hil li ard table cushions, that can be att tl.ched to a 
c omm on tabl e ?  W h o  makes shoe peg making rna· 

chines ? 'Vho mak�s a wheel for grinding bayonet 
gro oves ? W h o  sells a family flour sifter ? Makers of 
the above articles will probably promote their Interests 
by advertlslng, t n  reply, In the SCIENTIFIC AMERICAN. 

Correspondents who write t o  ask the address of certain 
manufacturers, or where specified articles are to be had , 
al80 those hayjltg goods for sal e ,  or who wtl.nt to find 
partnet'l, ehould send wtth their communioations an 
alllo unt sufficient to coyer the COBt of p ubl1cation under 
the head of U Busine�s and Personal I I  which t� specially 
devoted to such enq uiri el5 . 
----�- --- ------- ---�-----
---- --�----.-.-.-------.-

rOFFICIAL.] 

Index of' Inventions 
FOR WIlICR 

Letters Patent of the United States 
WERE GI�ANTED I K  THE WEEK ENDING 

December 30, 1873, 
A X D  EACH BEARING THAT DATE. 
(Those ill�rked (r) are reissued patent •. ] 

Air, compressing, J.  Ericsson • . . . . . . . . . . . • . . . . . . . . . .  146,055 
Alarm , burglar, J. J. Kane . . . . . . . . . • . . . . . . . . . . . . . . .  146,006 
Bale tie, cotton, L. Well . . . . . . . . . . . . • . • • • • . . • . . . . • . . •  146,037 
Darrels, forcIng hoop. on, J. Greenwood •• • • • • • • • •  145,942 

Bed bottom, spring, H. A.  Hight, Sr . . . . . . . . . . . . . . . .  146,072 
Bevel rest, J. E. Seavey . . . . . . . . . . . . . . . . .  • • . . . . . . .  146,027 
Bit stock, L. Feely . . . . • . . . . . . . . . . . . • . . • . . . . . . . . . . . . •  146,056 
Blade for agrlcultur.1 implements, W. Scott . . . . . .  146,026 
Boller connection, secttonal , .J .  B. Root . . . . . . . . . .  146,097 
Boiler steam, o. W. Allison . . . . . . . . . . . . . . . . . . . . . . . . .  146,039 
Boiler, w.sh. H .  Ro .s . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  146,022 
Boot spring shank, W. J. Neill . . . . . . . . . . . . . . . . . . . . . .  145,968 
Boot uppers, crimpIng, C. Glantz . . . . . . . . . . . . . . . . . . .  145,940 
Boots, lasting, A. C. Carey . . . . . . . . . . . . . . . . . . . . . . . . . .  146.043 
Bottles, holding glass, T. B. HewItt . . . . . . . . . . . . . . . .  145,9J5 
Bottles, yahular ijtopper for, C. Patterson . . . . . . . .  146,018 
Bridge, J. Vallely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  146,034 
Button or s tud , shirt , T. J .  Holmes . . . . . . . . . . . . . . . .  145,948 
Can for transportlng oil, etc., J .  E. Pimley . . . . . . . .  H6,02O 
Can, oil , W. R. Hallock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,999 
Cane, F. Eckstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,054 
Car axle bOX, Whitaker & Cook . . . . . • . . . . . . . . . . . . . .  146,116 
Car coupling, T. H. Land . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,008 
Car starter, Wallace & Andrews . . . . . . . . . . . . . . . . . . . .  14G,112 
Car ticket box, railroad , H. C. Thomas . . . . . . . . . . . .  146,108 
C b r  wheels , casting, J. K. Sax. (r) . . . . .  . . . . . . . . . . . . .  5,716 
Car w indo w  screen, J. E. Earle . . . . . . . . . . . . . . . . . . . .  146,053 
Car window shield, H .  S. Hale . . . . . . . . . . . . . . . . . . . . .  146,066 
Carbureter, J .  B .  Lyman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,082 
Carpet sweeper, Palmer & Spencer . . . . • . . . . . . . . . . . .  146,016 
Carriage iron, H. K. Porter . . . . . . . . . . . . . . . . . . . . . . . . .  146,093 
Carriage top prop, W. P. Elam . . . . . . . . . . . . • . . . • . . . .  145,985 
Chair. H. S. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  186,065 
Churn dasher, D .  Boyd • . . . . . . . . . . . . . . . . . • . . • • . . . . . . . .  145,985 
Clamp . broom handle, etc . ,  C.  L. W. Baker . . . . . . . .  146,041 
Clothes frame, J. C. �nller . . . . . . . . . . . . . . . . . . . . . . . . . •  146,087 
Cock, safety plug, P. A. Chambeaux . . . • . . . . . . . . . . .  146,045 
Collars, etc . ,  cuttin2' ,S .. S. Gray . . . . . . . . . . . . . . . . . .. . .  145,941 
Collar fastening, shirt , G.Stral!Zer . . . . . . . . . . . . . .  : . .  145,974 
Cooker, steam, J. Bentz . . .  � . . .  :' . . . . . . . . . . . . . . . . . . . . .  145,981 
COOler, beer and wine, F. Loesch . . . . . . . . . .  -; . . . . . . . .  145,955 
Cooler, milk , R. P. Main . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146.084 
Cooler, water, W .  F. Ru tter . . . . . . . . . . . . . . . . . . . . . . . .  146,099 
Copper, etc . ,  reduction of, H.  Stull . . . . . . . . . . . . . . . .  146,031 
Cotton chopper, J .  M. Garrett . . . . . . . . . . . . . . . . . . . . . .  146,061 
Cradle , p ortable , W .  S. Harri s  • . . . . . . . . . . . . . . . . . . . . .  146,()(;9 
Cuff, E. E. Mack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145.957 
Cultivator, wkeel, W. H. Stro ng . . . . . . . . . . . . . . . . . .  146,030 
C ultl vator Insect destroyer, C .  T. Hurd . . . . . . . . . . . .  145,U49 
Cutter, candy, J. W .  Kaske l .  . . . . . . . . . . . . . . . . . . . . . . .  146,0;6 
C l'.ttcr, sausage, J. Knopp . . . . . . . . . . . . . . . . . . . . . . . . .  146,007 
Dcsks, seat fo r  school, J. Cooley . . . . . . . . . . . . . . . . . . .  145,930 
Drol' light aud hanger, W. Staehlen . . . . . . . . . . . . . • .  146,104 
Earth closet, J. L.  Young . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,119 
I<:aves tro ugh support, T. ]0'. )lorrlson . . . . . . . . . . . . .  146 .014 
Egg carrier, W. Wels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 146.038 
Elev.tor and dumper, W. H. Herriott . . . . .  : . . . . . . . .  146,002 
Elevator, steam wa ter, W. E. Prall, (r) . . . . . . . . . . . .  5,715 
Elevator, water, D. J. McMillen . . . . . . . . . . . . . . . . . . .  146,086 
EngI n e ,  rotary. W. R. Manley . . . . . . . . . . . . . . . . . . . . . . .  146,010 
Equalizer, draft, E .  H. m ake . . . . . . . . . . . . . . . • . . . . • . . .  145,983 
E qualizer, draft , W. McClellan<\ . . . . . . . . . . . . . . . . . . . .  146,011 
Fats, treating animal , H. Mege . . . . . . . . . . . . . . . . . . . . . 146.012 
Fence machine, J. H. Evans . . . . . . . . . . . . . . . . . . . . . . . .  145,996 
Ferrule, S. E. Jeralds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,950 
Fifth wheel to vehicles,  J. R. McGuire . . . . . . . . • . • .  145,959 
Fire arm, breech loading, G. Gundersen . . . . . . . • • . .  145,9a8 
Fire arm , breech loading, A. Henry . . . . . . . . . . . . . . . .  145.944 
Fire arm, repea ting, Smith & Wesson, (r) . . . . . . . . .  5,710 
Fire bar, etc . , tubular, R. J. Ellis . . . . . . . . . . . . . . . . . . .  145,995 
Flour packer, S .  Taggart . . . • . . . . . . . . . . . . . . . . . . . . . . . .  146,IC7 
Furnace, h o t  afr,  D. B.  Mo rris . . . . . . . . . . . . . . . . . . . . . .  146,089 
Furnace. portable , H .  J. Lingenfelter . . . . . . . . . . . . .  145,954 
Gage , jot ner's , Jenn1!Igs & Arnold . . . . . . . . . . . . . . . . .  146,075 
Garden implement, J . M . Lunguest . . . . . . . . . . . . . . . .  146,tl88 
Gate , farm , D . A . �eialg . . . . . . . . . . . . . . . . . . . . . . . . . . . •  146,015 
Glove turning machine, F. Vanderpool . . . . . . . . . . . .  146,1 11 
Gol(l leaf, making , R. E. Hastings . . . . . . . . . . . . . . . . . .  146,001 
GraIn cr.dle, D. D uesler . . . . . . . . • . . . . . . . . . . . . . . . . • • •  145,933 
Harvester, J. Pine (r) . . . . . . . . . . .  . . . . . . . .  . . • . . . . . . . . .  5,7lt 
Hats, machine for Ironing, R. Elckemeyer . . . . . . • .  145,934 
Heater, feed water, W .  Sambrook . . . . . . . . . . . . . . . . . .  146,024 
Heels, etc.,  burnishing, G. C. Hawkins . . . . . . . . . . . . .  145,9-18 
H lllge for Bate do ors , etc., W. F. Steyens . . . . . . . . . .  145,973 
H o Isting apparatus, C. R. O tis . . . . . . . . . . . . . • . . . . . . . .  146,090 
Hoop l o c I<  cutter, Loggins & Wilki n s  . . . . . . . . . . . . . . 145,956 
Illuminating appara t u s ,  J. A. Thompson . . . . . . . . .  146.\()9 
Injector, S. Rue . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . .  145,96� 
Iron, etc., working scrap, D. D .  Parmelee . . . . . . . . .  146,092 
. Tewelers' catches, G. H. Fuller . . . . . . . . . . . . . . . . . . . . .  145,988 
.rewelry pin,  J. P. C o urtney . . . . . . . . . . . . . . . . • . . . . . . . .  145,990 
J o urnal box,  Itlbricatlng, J .  Morin . . . . . . . . . . . . . . . . .  146,013 
Ladder. A. P. Smith . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  146,029 
Lamp , C. A. Kleeman (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,708 
Lantern , .T .  Kintz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,079 
Leather, preserving, J. Lamplugh . . . . . • . . • . . . . . . • . .  146,080 
Leather, trimming, W. ]I'. Foley . . . . . . . . . . . . . . . . . . .  145,987 
Leather washer, annular, P.  L. Gibbs . . . . . . . . . . . . . .  146,082 
Lid lifter, W. Van Gaasbeek . . . . . . . . . . . . . . . . . . . . . . . .  146.035 
Loom for piled fabriCS, H. Skinner . . . . . . . . . • . • • . . .  146,101 
Loom shuttle guide, J. B. Bancroft . . . . . . . . . . . . . . • .  145,925 
Malt dryer, J .  G. SchUrer . . . . . . . . . . . . . . . . . . . . . . . . . . . •  146,025 
Marble , etc ., cleaning, J .  Sawyer . . . . . . . . . . . . . . . . . . .  145,971 
Mill 'pindle , J .  A. Hafner . . . . . . • . . . . . . . . . . . • • . . . . . . .  146,068 
Mop head, )larston & Skinner . . . . . . . . . . . . • . . . . . . . . . .  145.958 
Mortising tool. H. K.  Forbis . . . • . . . . . . . . . . . . . . . • • • • •  146,053 
�Iotion, convertln!:. W. M .  Cox . . . . . . . . . . . . . . . . . . • .  145,981 
�lug, beer, W. C. King . . . . . ... . . . . . . . . . • • • • • . . • . . . . . . .  146,070 
�.tl  extractor , G. C. Taft . . . . . . . . . . . . . . . . . . . . . • • . . . . .  145,975 
Needle threading hook, H. Well • . . • . . . . . . . . . • . . . . . .  145,978 
Nubia and veil combined. J. W. Tuttle . . . . . . . . . . . . .  145,97, 
Nut look, L. Leeds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 146,081 
Nu t 10ck, A .  C. Smith . . . . . . • . . . . . . . . . . . . . . . . . • . . . . . . .  146,102 
Nut lock , J . B. Sweetland . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,106 
Nut lock, C. R. Watron • . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,113 
Oakum with tar. etc . ,  coating, J. ]O'. Stalr8 . . . . . . . .  146,105 
Oils for paints, etc., D. D. Cattanach . . . . . . . . . . . . . .  146,044 
Paste, broom corn for, J. W. Tallmadge . . . . . . . . . . .  146,032 
Pavement, wood, E. W. Perrin . . . . . . . . . . . . . . . . . . . . .  Il6.019 
Photographic monocular glass, Dallemagne et al. 146,052 
Pla n o  pedal stool,  T. Springer . . . . . . . . . . . . . . . . . . . . . .  146,109 
Picker, cranberry, J. Weston . . . . . . . . . . . . . . . . . . . . . . .  145,979 
Picture frames, wooden mat for, H. S. Hale . . . . . . 146,C67 
Pipe tongs, J. R.  Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,929 
Piping, steam and water, J. H. Mill • . . . . . . . . . . . . . . .  145,962 
Pitman, Hol ly & Robertson . . . . . . . . . . . . . . . . • . . . . . . . .  145,947 
Plane, combination, A. Johlll�on . . . . . . . . . . . . . . . . . . . .  146,004 
Planing machine .uction tube, G. C .  We.tover . . . .  146,115 
Planter, corn, E. C .  Gage . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,060 
Planter, corn, J. Klar . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . .  145,952 
Plow, J. J. Mitchel l . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  146.088 
Press, baling, J. B. Root . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  146,096 
Press, wagon hay , H. Brocksmlth . . . • . . . . . . . . . . . . . .  145,986 
Prin ting press delivery, T. J. Mayall . . . . • . . . • . . . . . •  146,085 
Propulsion of vessels. C. P. M.cowlt�ky . . . . • • . . . . .  146,009 
Pump , Barker & Mack . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  145.926 
Pump, steam vacuum, Prall & Burr . . . . . . . . . . . . . . . .  146,095 
Purifier, middlings , E. N. Lacroix (r) . . . . . . . . . . . . . . 5,711 
Radlator , lndirect steam, J. H. M UI • . . . • . . • • • . . • . •  145,961 
Railway rail chair, S .  Ferris . . . . . . . . . . . . . . . . . . . . . . . .  145,986 
Railway tie, H. L. De Zeng . . . . • . . . . . . . • . . . . . . . • . . . • .  145,991 
Refrigerator, H.  A. Rob.rt . . . . . . . . . . . . . . . . . . . . . . . . . .  145,968 
Roof trues, P.  L. Weimer . • . . . . . . . . . . • • . . . . . . • . . . . . • .  146,114 
Rubber, hand, W. H. Blye . . • . . . . • . • . . • • . . . • • . • . • • . . . .  U5,t27 
Sacke,etc . ,  emptying and filling, S. WIlkerlon, Jr. 146,117 
Safe and v .. ult, J. Crump . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,047 

Safe and vault, J. Crump . . . . . . . . . . . . • • . • . . . . . . . . . . . .  146,048 
Sash fa.tener, J.  D. Shewell . .  . . . . . . . . . . . . . . . . . . . . . . .  145.972 
Sash bolder, S. Chard . . . . . . . . . . . . . . . • . . . . . . . . . . • • . . . .  145,968 
Saw filing machine, W. W. P.r.ons . . • . . . . . . . • . . . . . .  H6,017 
Saw • •  croll, J .  B. Wright . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,118 
Sawlng:machlne , D .  R. Pr .. tt . . . . . . . . . . . . . . . . . . . . • . .  146,021 
8awlng m.chlne, scroll, T.  W. Dowling . . . . • . . . . . . .  145.993 
Screw, wood, !' S. Russell . . . . . . . . . . . . . . . . . . . . . . . . . .  146,023 
Sewing machine button holer, J. F. Haskins . . . . . .  146,OOJ 
Sewing machine gatherer, etc . , A. Johnston . . . . . .  146,OC5 
Sewing machine tuck creaser, E. Powell . . . . . . . . . .  146,094 
Sewing machines, frame for, E . M. Turner . . . . . . .  146,110 
Sharpenlng machine, J.  H. Curran . . . . . . . . . . . . . . . . .  146,050 
Sharpening machine,  H. H .  Rorke . . . . . . . . . . . . . . . . .  146,09S 
Shutter fastener, P .  Keifer . . . . . . . . . . . . . . . . . . . . . . . . .  145.951 
Shutter fastening, H. A. Skin ner . . . . . . . . . . . . . . . . . . . 146,(128 
Shuttle and needle, tattlng, E.  P. Ke llogg . . . . • . . .  144,On 
Sickle sections, tempering. F. Meyer . . . . . . . . . . . . . .  145,960 
Sole edge trimmer, W. 'Veb ster . . . . . . . . . . . . . . . . . . . .  146,086 
SpInning whirl, M. A. Furbush . . . . . . . . . . . . . . . . . . . . . 146,059 
Spoon, J. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,cr.O 
Spring, vehicle, C. W. Sala dee . . . . . . . . . . . . . . . . . . . . .  146,100 
Spring for veltlcle seats, C. Duecker . . . . . . . . . . . . . . . 145,994 
Stock feeder, U. Bo rel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,9&1 
Stone t o o l ,  1. C urtner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,051 
Stove, E. Smi th (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,709 
Stove damper, E . .F'. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . 145,989 
Stove, design for heating, E. 1I11ngay (r) . . . . . . . . . .  5,712 
Stove leg, W. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,982 
Stump extractor, F. Plant . . • . . . . . . . . . . . . . . . . . . . . . . .  145,966 
Sugar manufacture. M.  H . Aschenbrenner . . . . • . . . .  146,O�0 
Teeth , filling for decayed, C . E. Blake . . . . • . . . . . . . .  145,98'� 
Telegraph Insulator, Fox & Heston . . . . . . . . . . . . . . . . 145,997 
Tool, compound, J. Dill on . . . . . . . . . . . . . . . . . . . . . . . . . .  145,992 
Tramway plate, S. D. Tillman . . . . . . . . . . . . . . . . . . . . . .  146,082 
Trap, mole, R. 1 .  Huggins . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,008 
Truck, Pratt & Munhall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145,967 
Valve, B. Fitts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  146,057 
Valve, J. A. Nichols . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  145,964 
Valve for .team pipes ,  J. W. Hodges . . . . . . . . . . . . . .  146,(1i8 
Vault cover, i lluminati ng, J. K. Inga1l8 . . . . . . . . . . .  146,074 
Vehicle, Parmiter & Bradley . . . . . . . . . . . . . . . . . . . . . . . .  145,965 
Vehicle holdback, Burdick & Flanders . . . . . . . . . . . .  146,042 
W •• blng machine , P. Hibbs . . . . . . . . . . . . • . . . . . . . . . . .  146,071 
Washing machi n e ,  L. Holderm.n . . . . . . . . . . . . .  . . . .  145,946 
Washing machine,  S. N. Page . . . . . . . . • . . . . . . . . . . . .  146,091 
Watch barrel,  F. A. Gi les . . . . . • . . . . . . . . . . . . . . . . . . . . .  145,989 
Water wheel, M. Chandler • . . . . . . . . . . . . . . . . • • • . . . . .  H5,987 
Water wheel, J. B. Hamilton . . . . . . . . • . . . . . . . • . . . . .  146,068 
Whip socket clamp, C. B. Morehouse (r) . . . . . . . . . .  5,719 
Windmill, E. Crump . . . . . . . . . . . . . . • . . . . . • • • . . . . . . . . . .  146,Ol9 
Windmill, E. Sander.on . . . . . . . . . . . . . . . . • . • • . . . . . . . . .  145,970 
Wines, medicated, V. Brosseau . . . . . . . . . . • . . . . . . . . .  , 145,928 
Winnower, rotary, J. H. Adamson . . . . . . . . . . . . . . . . . 145,980 
Wire stretcher, C ongdon & Hou se . . . . . . . . . . . . . . . . .  146,046 
Work holding device , F. E. Hahn . . . . . . . . . . . . . . . . . . 146,064 
WrenCh, J . Lee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 145,953 
Zinc, etc., condensing white, C .  W. Trotter . . . . . .  145,976 

APPLICA.TIONS FOR EXTENSIONS. 
Appllcatton. have been duly !!led, anll are now pending 

for the extenelon of the following Letters Patent. Hear· 

Ings upon the re.pectlve .. ppllcatlon. are appOinted for 
the day. hereinafter mentioned : 

27,678.-F ASTRNIl!G ARTIFICIAL TRRTH.-A. M. & J. L .  
Asay . March 18. 

27,786.-HAT VENTILATOR .-J . Pollock. lIIarch 18. 
2". ,809 .-WASHING MACHINE.-J. J ohns{ln.  March 25. 
28,027.-CUTTING SURET METAL.-J. Wa ugh . April 8 . 

EXTENSIONS GRANTED_ 
26,874.-CLOTHES DRYER.-P. . B .  Hawse. 

�6,679.-DoUBLR SRAKING MACHINR.-L. T .  Hurbert. 

l6,689.-PIVOT BRARINGS.-F. C.  Lowthorp . 

TRADE MARKS REGISTERED. 
1 ,588.-CIGARs .-GlImor & Gibson , Baltimore , Md.  

1,589.-SADDLR TRER •. -S. E. Tompklns, Sing SIng, N .  Y. 
1 ,590 .-COFFRR.-Hawley & Co •• San FranCisco, Cal. 

DESIGNS PATENTED. 
7,077.-RuFFLING.-S. E. Barney, New Ha,.en, Conn. 
7,()j8.-CUTLBBY HANDLB.-J . D. Frary, New Brltaln,Ct. 

7,079.-FIGURliS.-J. D. Smith,  W.shington, D .  C . 

7,080 .-PBIKTING TYPES.-J .M .  Conner,Greenvllle ,N.Y. 

7,081,-PINCUSHIONs.----A.MerrlaID et al.,West Mertden,Ct 
7,OIl"� .-LABliL.-A. M .  Thomson et al. , Chlcago , lll. 

. 

SCHEDULE OF PATENT FEES. 
On each Caveat . . . . . . • • . . . . . . • . . . . • . . • . • . . . • . . . • . • • • • . .  81 0 
On each Trade Mark . . . . . . . . . . . . . . • • . . . . . • . • . . • . . . . . . . .  82� 
On filing each applicatIon for a Patent (17 year8) . 81� 
On Issuing each original Patent . . . . . . . . . . . • . . . . . . . . . .  820 
On appe.1 to Examlner.·ln·Chlef . . . . . . • • . . . . . . . . • . . . • l0 
On appeal to Commi8sioner of Patents . . . . • • . • • . . . . .  820 
On application lor ReIssue . . . . . . . . . . . . . . . . • • • • • . • . . . . .  830 
On application for Extension of Patent . . . . . . . . . . . . .  8�0 
On granting the Extension . . • • . • • • . • • • • • • • • . • . • . . . . . . .  '�O 
On filing a DIsclaimer . . . . . . . . . • • . • . . . . . • • . • . . . . . . . . • • .  $10 
On an application for De.lgn (8� ye.rs) . . . . . . . . . . . . 810 
On application for Design (7 years) . • • • . • • . • . . . . . . . . .  '1� 
On applicatfon for De.lgn (14 year.) . . . . • . . . . . • . • . . . .  '30 

[Specially reported for the  Scientffic Amerlcan.l 

CANADIAN PATENTS. 
LIST OF PATENTS GRANTED IN CANADA 

JANUARY 5 TO JANUARY 9, 1873. 

2,967.-F. H. Whitman, HarrIson, Cumberland county, 
Me., U. S., aseignee of E .  H .  Woodl!lnm, South Boston, 
Mass., U. S. Improved gain cutting machine, called 
" WoodBurn's Gain Cutting MaChine." Jan . 5, 1874. 

2,96S.-J. McLarty, Strathroy, Middlesex, Ontario.  Im

provements In la.dders, called U The Improved Flexible 
Ladder." Jan. 5, 1874. 

2,969.-F. R. B utcher, St.  John, :Sew Brunswick. 1m· 
provement In spring bed bottomi,  called " Butcher's 
Improved Hinged Slat Spiral Spring Bed Bottom . "  

J.n . 5, 1874. 
2,970.-W. T. Hand, Fitch Bay, IItan.tead county, P. Q . ,  

a n d  T . B. Rider, Magog, Stan stead county, P. Q. Im

provements on saw arbors, called I t  Rand's Improved 
Saw Arbor . "  Jan . 5, 1874 .  

2,971 .-J. T .  Poole ,  J .  S.  Allen, C . M .  N .  Allen, J .  WII· 
Iiam.on, G. N. Clark, D. B. J ones and E. Moore , all of 
Canterbury, York county, New Brunswick. Improve· 
ments on life preserving dres.es and &Ir buoys com· 

bined, called " Poole's Life Dress and Buoys." Jan. 5 ,  
1874. 

2,99�.-C. H. BlIlIngs, Cleveland, Cuyahoga c ounty, 0 . ,  
U .  S., and J. T. Raplee, Montreal, P. Q. Improvements 
on .elf-actfng car couplers for railway caro, called 

.. BillIngs' Automatic Car Coupler. "  Jan . 5, 1874. 
2,978.-H. L. Lowman, Birmingham, New Haven county, 

Conn., U. B . ,  and R. M. Bassett , of same pl.ce. Im
provements on manufacture of ahovele, spadea, hocs, 
grocers' 8COOp. and other like articles, called " Low
man's Bwaged Shanks." Jan. 5 1874. 

(JANUARY 3 1 ,  1 874.  
2,974.-W. O.  Grover, Boston, Sufl'olk c onntr, Mass., U .  S. 

Improvement o n  bird cages, called " Grover's Im..
proyed Bf rd Cage . "  Jan. 5, 1874 . 

2,9'j5.-G. Calcott , Thorold, WeIland coun t y ,  Ontari o . 
Improvement on stovee for beating apartmen t s ,  
called " Calc ott 's Improved Base BUFncr St ole ." J a n .  

5, 1874 . 
2,976.-N. P. Slade, Rockford , Winnebago county, I l l . ,  lJ .  

S .  Improvement o n  anti-freezing writing 6uid, caned 
Slade's Non Corrosive Antt·Freeztng Wri ting Fluid."  
Jan . 5, 1874 . 

2,977.-V. C. Meyerho1fer, Rutland ,  Rutland county, Vt.� 
U. S.  Improvements I n  mail bags, called " Meyer
hotfer's Impro ved Ma.il Bag." Jan. 8, 18;4 . 

2,978 .-1. A. Welch , Hamtlton, Ontari o .  Improvements 
on fiat brush es.  called " ! . A.  Welch'A Improved Flat 
Brush ."  Jan. 8 ,  1874. 

2,979.-'Y. H. Porter, Bradford, Simcoe county, Ontari o .  
Improvements on dental plates, called " Porter's Den
tal  Plate . "  Jan. 8,  j.S74. 

2,9SO.-W. Ferris,  Pleasant Plain ,  Warren county,  0., U .  
S.  Improvements on knife a n d  p i tman connection f o r  

reapers and mowers, call ed I i  Ferris' Improvement In 
Pitman Connection f o r  Harvesters . " Jan . S,  1 874 . 

t,9d l .-I . O. Jones, Boston,  �Iass . ,  U. S. Improvements 
o n  ra kes , called I i  .Jones' ReverRible Rak e . "  Jan. 8, 
18;4. 

2,982.-J. B .  Gully, Montreal , P. Q. Art o r  method of 
preparing steel belts for alleviating a.nd curing rheu
matlsm, called " Gully'-s Anti-Rheumattsm Belt." Jan . 
8, 1874. 

2,983.-W. Dunlop ,  Toronto,  Ontari o .  Improvements on 
stench traps, for sewer and waste water drai n s ,  called 
" D unlop's Improved Drain Trap." Jan. 8, 1874. 

2,984.-J. Hichard., G. W. Wai t t ,  E .  C .  Shapley a n d  C .  F .  
J ones, a l l  of Pbl ladelphl a , Pa., U .  S .  Improvements In 
locomotive chimneys , called " Richard's a n d  Meehl 's 
Locomotive Chimn ey . "  Jan. 8, 1874 . 

2,985 .-A. S. McDonell, Osgoode,  Carleton c o u n ty, O n ta

rio .  Improvements I n  culttvators, called · ·  �Ic O onell's 
Cyltnder C u l tiyator." Jan. 9, 1874. 

2,986.-B. T. Nichols , Raselle, Union county, N. J.,  U. S .  

Improvements on nails a n d  spikes, called U Nich o l s '  
Improved Nail and Spike . "  Jan. 9, 1874. 

2,987.-R. S. Jarvis ,  Toronto,  O n tario. Improvements on 
quilting fram e ,  called " J"rvis'  A!!justable Quilting 
:Frame." Jan. 9, 1874 . 

2,988.-P. Cope, Perryopolts, Fayette county, Pa., C. l:; .  
Improvements on brackets for fence bars, called 
" Cope's Fence Bar Bracket ." Jan . 9, 1874. 

2,989.-W. T .  Doremus, New York , U .  S. Improvements 
on springs for furniture and other p urposes, called 
" Doremus' Springs for F urniture and Other Purposes." 

2,990.-F. E. Dixo n ,  TOl'on t o ,  Ontario . N e w  window 
fastener and support, called " Dixon's Improved 8a811 
Fasteller." Jan. 9, 1874 . 

2,991.-1. 1. Lahaye , Reading, Derks county, Pa . ,  U. S .  
Improvements o n  car coupltng, call ed U Lah aye 's 1m· 
proved Car Coupling." Jan . 9, 1874. 

2,�92.-E. F. Austin , Rochester, Munroe county, N. Y .  
U. S .  Improvements on ottoma.ns, called U Au stin 's 
Combined Ottoman and Ladies' Companion . " Jan . 9, 
1874. 

2,998.-C. W. Saladee, Pittsburgh, Pa ., U. S.  Improve· 

ment in bolsters, springs and standards for wago n s ,  
called " SaJadee's Bolster, Spring and Standard f o r  
'Vagons . "  Jan . 9, 1874. 

2.994 .-E .  Chantelo up , Montreal,  P. Q. Improvements 
I n  Helf feeding h o t  water furn tl.ces,  calle d U Chan t e l 

oup's Improved Self Feeding H o t  W a t e r  Furnac e . "  
Jan. 9 ,  1874 . 

2,990.-E. Mathieu , Montreal, P. Q. Remede a guerir les 

herrwrroides, 'Called II Onguent pour IIemorrOttles, du 
Dr. Mathieu." Remedy for piles . Jan . 9, 18'j4. 

2,996 .-T .  A. Lundy & E. Walker, Guelph, Wellington 
county, Ontari o .  Machin e  for suspending window 
blinds,  called " Lundy & Walker'S Independent Illl n d  
Roller . " Jan . 9, 1874 . 

HOW TO OBTAIN 

Patonts and Cavoats 
IN OABADA. 

PATENTS are now granted to inventors 
In Canada, without d\5Itinctton as to the nation
a!lty of the applicant. The proceedings t o  o b tain 
patents In Canada are nearly the same as in the 
UnIted States.  The applicant Is required t o  f u r  

ni.h a model , with specitlcation and drawings In dupll· 
cate. It  Is also necessary for him to Sign and make 
alfidavit to the originality of the Inven ti on .  

The total expense, i n  ordinary csses, to apply for a 

Canadian patent, Is ,75, U. s. currency . This Incln!!es 
the government fees for the first five years, and also our 
(Munn & Co . 's) charges for preparing drawings, specifi
cations and papers, and attending to the entire business. 
The holder of the patent Is  entItled to two exten si on s of 
the patent, eacb for five years, making fifteen years 
In all. 

I! the inventor aS81gns the patent, the assIgnee en joys 
all the rights of the Inventor . 

A small working model must be furnished, made t o  
any convenient scale . The dimensions o f  the model 

should n ot exceed twelve Inches . 

If the inventt on conststs of a composition of matter, 
samples of the composition, and al80 of the several In 

gredtents, must be furnished. 
Persons who desire t o  apply for patents i n  Canada a re 

requested to send to us (.�llrNN & Co.) . oy express . a 
model with a description , in their own Janguage, show
ing the merits and operation of the Invcntion, remitting 
also the fees as above for such term for the patent a8 
tbey may elect. We will then mmedl ately prepare the 

drawings and specificatio n ,  and send the latter to the 

applicant for his examination , signature, and affidavit 
It requires from four to twelve weeks' Ume, after com 
pletlon of the papers, t o  obtain the decision of the Cana· 

dIan Patent Olfice. Remit the fees by check , dra ft,  or 
Po.tal order. Do no t  send the money i n  the box with 
model. Give UB your name i n  full, middle name included 

InventIons that have already been patented in the 

United States for not more than o n e  year lIlay alao be 

patented il\ Canada . 
On filini an application for a Can. dian patent. the 

Commissioner causes an examination li B  to the novelty 
and utility Of the Invention. If found lacking in either 
of these particulars , the application will be rejected , In 
which ca.e no portion of the fees paid will he re turne l 
to the applicant . 

Inventors may temporarily secure their Improve

ments in Csnada by tiling caveats .. expen.e thereof , ,35 
In full. 

For further Information about CanadIan patents, a. -

8lgnmentB, etc • • address MUNN &; CO;. 
37' Park Row. 

New York 
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liack Page • • • • - - - 81.00 a line. 
Inside Pall'e " .. .. .. ..  III .. '1:i cents 0. line. 

Anoravings may head adverti8ements at the same rate per 
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morning to appear in nezt i8sue. 

BAIRD' S 

FOR PRACTICAL MEN. 
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c'1l 1'k"i> rS'cl�MI�I6n��j�'1f��
a
J�

g
�: �:o:�Rb� 

.ent, tree of postage, to any one who wfil favor me with 
his address. 

HENRY CAREY BAIRD, 
INDUSTRIAL PUBLISHER, 406 WALNUT STREET. Philadelphia . 
--0--

Practical Drau[htsman's Book of 
INDUSTRIAL DESIGN 

AND MAOHINISTS' & ENGINEERS' 
Drawing Companion, 

Forming a Complete Course of Mechanical, 
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sign in ConserV'atOlre of Arts and Industry, Paris. Bnd 
MM. Armenga.ud the younger, and Amoroux, CiVIl Kn
glneers. Rewritten and arranged with addit ional mat· 
ter and plates, selectlons from and example8 of the 
most useful and generally employed mechanism of the 
day. By WIlUatn Johnson, Assoc. Inst . C. E. Illus· 
trated by fifty f�l!o steel plates, and fifty wood cuts. 
A new edItion, 4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '10 

Among the contents are : Linear Drawing, Definittons, 
and Problems. Sweeps, S �ctions, and MOldin
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ProJections, Elementary Prmciples. Of Prisms and other 
Solids . Rules and Practical Data. On Colorll/g Sections, 
with applicattons. Conventional Colors, Composition or 
Mixture of Colors. Continuation of tbe Study of Pro· 
jectlon-Use of Sections-cietalls of tnachlnery. Simple 
applications-sptndles. shafts, couplings, wooden pat
terns. Method of constructing a wooden model or pat
tern of a coupling. Eletnentary appllcations. Rules and 
Practical Data . 

THE INTERSECTION AND DEVELOPMBNT OF' SURFAOES, 
:�J�o!::'L�����IT�;;:it�� al:JIf:�������:to�li����� 
Screws. ana Serpentlnes. Appllcatlo.l of the helix -the 
constructien of a statrcase . The Intersection of Sur
faces-applications to !;top cocks. Rules and Practical 
Data. 

THB STUDY 'ND CONSTRUOTION OF TOOTHED GlCAR.
jf,volute. cycloid, and epicyclold. Involute . Cycloid. 
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tion of a rack and ptnton In irear. Gearing of a worm 
wi til a worm wbeel. Cylindrical or Spur Gearmg. Prac· 
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Wheels. Rules and Practlc.1 Data. 
CONTINUATION OF IHE STUDY OF TOOTHED GEAR.

Destgn for a pair of bevel wbeels in gear. ConstructIOn 
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ferentlal Movements. Rules and Practical Data. 
ELEMENTARY PBINOIPLES OF SHADOw!; .-Shadows of 

Prisms, Pyramids, and CylinJ.ers. Principles of Shading. 
Continuation of tbe Stu�y of Shadows. Tuscan Order. 
Rules and Prllctical Data. 
ApPLIOATION OF SHADOWS TO TOOTHED GEAR.-Appll 

Clition of 8hadows to Scre IVS. Application of Shadow to 
a Boller and Its f'urnace. Shading In Black-Shading In 
Colors. 

'rHE CUTTING AND SHAPING OF MABON RY.-Rules and 
Prdocttcal Data. RemarKs on Machine Tools . 

THB S'l'GDY OF MACHINERY AND SKETCHING.-VarioU8 
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engine . Detalfls of ConstrucL lon ; Movements of the 
Distributloll and Expaniion Valves : Rules and Practi
cal Da.ta. 

OBLIQUE PROJECTIONS. 
PARALLEL PERSPECTIVE. 
TRUR PRRSPEOTIVE .-Elementary prInCiples. Appllca. 

tlons-fiour mill drIven by belts . Description of the 
tnll l .  Representation of the mill In perepectlve . 

EXAMPLES OF FINISUED DRAWINGS OF MACHINBBY. 
IT' The above, or any of my Books, sent by mail, free 

of Dostage. at Ute publication prIces. 
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postage, to any one who will furnl'sh hts sunress. 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 406 WALNUT STREET. Philadelphia. 

New Volumes in 
PUTNAM'S ELEMENTARY SCIENCE SERIES. 
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26. ANALYTICAL CHEMIS'fRt by H. Bellsteln. 
2. MACHINE CONSTRUCTION AND DHAWING, by 
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W. S. Da,ls .  
19 volumes of this Series are now ready, handsomoly 

printed and bound, fully Illustrated, price 75 cents eacb. 
U Accurately SCientifiC, clear and cheap ."-Eoe . Mail. 

READY IN THE . .  AD VANCED SCIENCE SERIES," 
A New Edition of 

�. STfo;AM AND THE �TEAM ENGINE, by Hy . Evers. 
12mo., cloth ; Illustrated , . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 . 25 

NEARLY READY: 
10. II'ORGANIC CHI<:.\I l�TRY, by T. E. Thorpe . . . .  ,1 . 50 
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G. P. PUTNAM'S SONS, 
SO; 4th Ave., New York. 

AGENTS get the best selling book and secure 
, the la.rgest profits ever o:trered. Par· 

tleulars free . Address HURST & C O . ,  746 Broadway,N.Y. 

K UAINT, KUEEF" AND KURIOUS is the 
valuable book we �lve to all ; full of factfl, figures 

allU fun. 50 pictures. :Enclose two stamps and address 
BLACKIE & CO., 746 Broadway, New York. 

Niagara Steam Pump. 
CHAS. B. HARDICK, 

2S Adatns st .. Brooklyn. N. Y. 

I YOung America Printing Press, 
For full partlcularo of the cheapest, tnost slm· 

� • ��';tr�s�
r
���E;rl.J!�Jh"�. J'��

s
�vl'i.';,e.; srr���; 

Boston ; 53 Murray Street, New \: ork . 

The B AWLEY KILN 
for burning brick .  tile. pottery, &c. Produces unlfortn results, avotds inferior stock ; saves fuel, labor and time. European Patents obtained. �'or 

g
rlvlIe

�
es at hotne or ahroad, address 

103 F�it�n �./1�! York. 

or NEW CATALOGUfo; Jo'RI>I>. 
Small Tools of all kinds ; also GEAR WHEELS, parts 
of MODELS, and tnaterlals of all kinds. Castings of 
Small Lathes, Engines , �lb't'lJ�t"' 'l,e'WIGHTMAN 

2S Cornhlll , Boston, Mass. 

THE " PHILADELPHIA " 

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

parts guarded from dust ; s1ngle or tlonble pumps, 
cyUnder�!. shafts, rocker arms, pistons, etc., enttrely steel. 

No. 14 N. 5th st'" Phliadelphla, I PHILIP S JUSTICE No. 42 Cliff st .• .New York. \ . . 

FOOT-POWERJIG SA W-good article, 
$30. S. C. HILLS, 51 Courtlandt St., New York. 

$1 r:.OO yearly made by AIlent8 1n their spare mo� 
o ments Felling our 32 new articles .  Satnples 

35c. Catalogues free. Am. Novelty Co., 302 B'way, N .Y 

SHORT HAND 1 �O words por mlllute In 
• 4 weeks. Send stamp for 

Circular. J .  A. GRAY. P. O .  Box 4.847'. N. Y. 

W
AXTED-Everywhere-Live Agents for 
a new and Live Hotne paper. MILLIKEN & 

GOULD, alive at 21 Bromfield Street, Boston, Mass. 
_ , . .az'NL�_. -_ _ •. 

SHINGLE AND BARREL MACHINERY.-
ltnproved Law's Patent SklBgle and Heau!ng Ma

cblRe, simplest and best In use. Also Shingle Heading 
and �ta.ve Jotnter's, Stave Equaltzers, Beading Planers, 
Turner., &c. Address TREVOR & Co. Lockport, N. Y. 

1832 SCHENCK'S PATENT. 1871, 
WOODWORTH PLANERS 

And Re·Sawing Machines, Wood and Iron Working Ma 
chlnery Engines, Boilers, etc. JOHN B. SCHENCK'S 
SONS. M:atteawan. N. Y. and 118 Liberty St., New York. � E .  ILLINGWORTH, Neville St_ Foun

• dry, Leeds, England, makes a Specialty of 
h 8 �O-inch Swing Lathes. All parts are mter' 
changeable betng made tn duplt�ate.by patent machine 
ry.thus ensuring Accuracy and Excellence of Workman ' 
ship . 

..� 
pr For price and Photo, write direct. 

OTIS' SAFETY HOISTING 
MachiDery. 

NO. 348 BRO.&V�V �f"�o�. CO., 

BOILERS .AND PIPES COVERED 
With " ASBESTOS FELTING :" saves twenty·five per cent. In fuel. Send for circulars. 

A S B B S T O S  F E L T I N G  C O M P A N Y , 
Nos. 316, S18, 320, and S22 Front Street, New York. prAshestos ln all quantities and qualities for sale. 

WOODWARD'S 
NATIONAL 

ARCHITECT 
1000 WORKING DBA WINGS. 

Plans, Details, 
Specifications & Estimates. 
pitr

XLVB DOLLARS, post· 
MONCKTON'� NATTONAL I Six Dollar�, post STAIRBUi LDER. ) paid. 
MONCK TON'S NATIONAL � . 
CARPENTER & JOINER, Six Dollars. Pllr 

Framing and Roolin", paid. 
ORANGE JUDD & CO .. �4� Broadway, New Yor� 

The American Turbine Water 
Wheel, 
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Emerson, showtng the followtng use
ful eftect of the power of the water 
utilized, being the higllest results ev· 
er known . 

Percentage of Part Gate : )(, 50.08 ; 
"P�r�eh�';ngJo�' �t� ; �'.fJ:90· 

A full re
¥
ort tnay be obtained of 
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LLS & TEMPLE, Day-

Barnes' Foot & Steam Power 
Scroll Saw. en
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:':J��:�e I];;;;��I:/ thick. Every Wood' i� '·m:.;I';t:::-th,;h;;a�v;,�e;;;; Four years 
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to SO cts. per hour. lt Is a  pleasure to 
rUI! one. -Say where yOll saw thts, 
and send for full descrlpt10n to W. 
F. & J. BARNBS, Rockford , Winne· 
bago Co. III. 

MECHANICS-A Steel Rule, Square,Beyel, 
Callpers, Dividers , and Screw Driver. sent to any 

address for $1 .00. Address TOOL MANUFACTURER, 
New Haven, Conn . IT' Agents wanted. 
nALVANIZING CASTINGS.-Malleable 
�t 

and Gray Iron Castings, 
i
alvantzed or plain. Small , 
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IRON BRIDGES-CLARKE, REEVES & CO., 
PH<ENIXVILLE BRIDGE WORKS. 01llce, 410 Wal · 

nut Strept ,  Philadelphia. Pa . 
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!��: done on the premises, from or� to ftnllihed brtdg':'s . Illustrated Album mailed on application. 

A WELL KNOWN COMMISSION HOUSE 
In Hamburg I s  desirous of obtaining the agencies 
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' '' � MILES AND TEARS "-Two ChRrm� 
freeYo,

l
Jbt ���W�'!tE�"V c"8�

u
JH��d�f:,I�. ��) ,  sent 

HEARING RESTORED. - A GREAT 
I
�X�itJ�0J'.' .J6g'1�t�':KI:g�,PI�j�CUlars, to 

D OMINION MACHINERY DEPOT, 
A, B. SAVAGE & CO, Ware Roum, 6�4 Craig Street. Montl'eal. New and Second hand Machinery Agency. The enUre country canvassed for orders . 

You ask WHY w e  cnn spll  Firl'it 
Class 7 Octave l'ialJOS l o r  $290 ? 
We answer-!tcosts Jess than $300 

make 1600 Piano sold 
a.ll of whom ma.ke 
profit.. W e  have 
ship direct to rami· 
p[��el11���raie�rr��: 

to over 800 Banke1"8. Merchants. 
whom you may know). nsio,( our Piano� 

'" . _ .• . " ___ '. and Territories. Please slale w bere you 88.W 
U. 8. Plano Co., 8 1 0 Broadway, N. Y. 

EMPLOYMENT: 
FOR A L L. 

AGENTS WANTED 
FOR 

The Independent 
A first.-cll\ss Famfly and ReliglouB Journal . From '100 to $�OO easily made. Each subscrIber recetves a premium worth more than the subscription price. Our new e legant Chromo .. Memories of Childhood." size 17x21, now ready for deHvery. We want spectal Agen tlil for every town . For Terms and List of Premlume ad!!res. H. C .  BOWEN 3 Park Place, New York.' 

Co LO ... ·ROLL ED  
. .  S HAF TING . 
The fact that thl • •  llnfUn!' Mo 75 per cent greater ILrength, a finer fintsh, do n d l B  truer to gage,than auy other In use, renders It undoubtedly the most economtcal. We are also the sole manufacturers of the C&LEBBATBD Cor,.. LINe PAT. COUPLING, and furnish Pulleys, Hangers, etc., ��� �ost approved styles. 

Jb'J'i;\'JI::tli'fl::��fJtf.pll ' 
Try atreet, 2d and 3d aveRues, Pittsburgh, Pa. 

190 S. Canal st. Chicago. 
lJrrStockS of this Shafting In store and lor laIc hJ 

.. G����L�tn M�I��-Jlho..�
o
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S
r�et. N. Y. PIERCE & WHALING. Milwaukee. Wis. 

A c�¥��Jttk 1�3'�r;,�Ift.�El�ost
S
I?PE�?'N·;'�� latest works tn evpry departmeot . 114 pagcp,,),�vo : free on 

ap
fr

llcatlon. JOHN WILE . & SON, 
Yo�l

orters and PubltAhers, No . 15 Astor Place, New 

GREEN HOUSE &; HEDDING PLANTS. 
Large 8tock, f4'lne Assortment. Packed to 

�
o safel

[ 
any ���¥t'b ��!l���g&tliliu�:ft��

e
h�kL

E S�;r l� N.S ' Address H. G. HANFORD, C olumbus, Ohi O .  

Veneer Cutting Machines . 
FOR SALE, 

ONE ROTARY MACHINE, cutting 4 ft . long ann 4 
ft. diameter. 

ONE SLllHNG MACHINE, cutting 5 ft . 6 1n. long. 
Both in p�rfect order, with pulleys, shafting etc 

Complete for tmmedlate use. Price Jow. Address . 
HEO. W, READ & UO., 18" to 200 Lew1s St., Foot 5th <I< 6tll SIs., E .  R. 

GEO. W. READ & CO. , 
STEAM BAND SAW AND 

VENEER CUTTING �nLL. 
186 to 200 LEWIS ST. ,  Foot 5th & 6th Sts, E .R  .. New York. 

ALWAYS ON HAND : 
FULL STOCK SEASONED HARD·WOOD LU\IBEH At>D CHOICE FIGURED VENEERS. . The largest Stock . 

The greatest Variety. 
The lowest prices .  ar Enclose stamp for Catalogue and Price List .  

WHALEN TURBINE, No risks to purchaser. 
Ladl'eS can tnake $ 5  a day l::fthelr own City or Town Pamphlet .ent free. SETH WHALEN, Ballston Spa, N. Y. 

Addres. ELLIS M'F'G CO., Waltham, Mas. 

NEW & IMPROVED P AT'J.'ERNS.-MA_ 
CHINISTS' TOOLS-all sIzes-at low prices. 

Il:. GOULD. 97 to 118N . J .  R. R. Ave .. Newark. N. J .  � THEATISE O N  THE COMPOUND EN-
GINE, b John Turnbull, will be Issued In Van 

o�trand's S9fence Series, Jan . 25th. lamo. i boards. 
50 cents 

No. 6, recently published, contains " Jacob on the De� 
stgning and COllstructIOn of Storage Reservoirs." Holmo. ; 
boards . 50 cents .  

23 M�rr� ��. �n�W'�¢-a��n ���'J:�
E
�ork. 

- • •  Coptes sent free by mall, on receipt of price. §ECOND HAND MACHINERY.-We have 
for Sale, at very reduced figures, a number of hoist

ng and other engines sud bOIlers, from 4 to SO Horse 
::d"��i�:�.

a
tn WS't��. f::;'��J!it:.: t�. �1'ftt��:�:'V�� 

any parties 
JAMES LEFFEL & CO., 

SPRINGFIELD, OUIO. orlOll LlllERTY ST .• N. Y, CITY. 

.. 
G

LEANINGS IN BEE CGLTURE." Monthly. 75 Cents per Year. Sample copies free .  A. I. ROOT & CO . .  
�(edlna, Ohio . Srl,]:1N('II ])I]� S For cutting bURl ness , t. I' J I � � 8tenclls,all size •. Also 

.. .. J.. .. cotnplete OUTFITS for Clothing 
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s::JC�on�ra�o�� a"n1 satnples to S.M.SPENCER,ll�Hanover St.,Boston,Mass. 

P. BLAISDELL cl 00., 
Worcester, ·Mass., 

Manufacturers of the Blaisdell Patent Upright DrillS, 
and other llrst-class MachinIsts' Tools 
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PUNCHING 
AND 

DROP PRESSES. 
� f' ASON'S PAT'T FRICTION CLUTCHES 
If..l. are maBufactured by Volney W. Mason & Co., 
Providence, R. I. Aj:ents, L. B. BROOKS, 60 Cliff strcct, 
New York : TAPLlt> , RICE & CO .. Akron. Oblo. 

A Set of' 1 2  Steel Lathe Dogs , 
Fr
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Iron, from % to 2 Inch . . . . . . . . . . . . . . . . . . . ' "  . . . . . . . . . . .  $ 6 . 50  
u " u to 4 u • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  ,15 .00 
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Expanding Mandrels taking anything from X to 4 
inches, &c. 

Send to C. W.  LE COUNT. South Norwalk, Conn., 
for Circular. 

WOOD-WORKING MACHINERY GEN 
erally. Specialties, Woodworth Planers and Rlcn· 

ardson's Patent Improved Tenon Machines. 
Central, corner Union st!:,. Worcester1.-,.M&8s. 

WITHERB r RUGG & .. ICHARDSON. 

Machinery, 
Wood and Ir .. n Working of every kInd. Leather and 

.Rubber Belting, Etnery Wheels, Babbitt Metal, &c. 
GEO. PLACE .. CO., 121 ChamoeIS St. N.Y. 

Sturtevant Blowers. 
Of every size ana (\e,c

���'k
n
G�

o
�rl�W �

n
c�.�

d. 
1�1 Chambers Street, New York_ 

RICHARDSON, MERIAM &; CO. 
Manufacturers of the I .. test Improved Patent Dan

eli' 8.nd Woodworth Planing Ma.chlnes, Matching, Sash 
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other kind. of Wood·worklng �rachlncry. Catalogues 
and price lists sent on application. ManufactorYl Wor· 
cester, Mass. Warehouse, 107 Liberty 8t. New YorK. 17 

llEAGLE FOOT LATHES, 
AND AMATEUR TOOLS FOR THE I I  OLID \. Y S 

. 
PRESENTS for the Boys- SenSible-In· ... t1tructive-BenetlciaL 

W. L. CHASE & CO., . 93, 95, & 97 Liberty St . .  
N mv York . 

1813 and 1 814. 
Catalogues Free. 

Machtntsts', Blacksmtths, ' Model Makers', Pattern Ma· 
kers', Organ Builders', Ptano Maken', and ToolR and 
Supplies for all clllsses of Mt�chan1cs. 

A. J. WILKINSON & CO., Boston, M a o .  

MACHINE'RY NEW and �d-HAND.--Send for Circular. CnAs. l'LACE 
, & CO. 60 Vesey st .. New Yorl: . 

THE Union Iron Mills, Pittsburgh, Pa. 
The attentloll or .Engtn�er8 and A.rehltect,8 13 called 

���e%��:��1�g ��
o
c���-��ell� �:{3: ��t����dth� �f�� 

�?g !����f �h
���f��lrirl�:'��� ��tfr�l�C;\?����, �e ��� 

prepared to furntl!lh all sizes a t  t erm8 a8 fayorable a� can 
be obtal.nedelsewhere. For descriptive IIth .:>graph address 
Carnegle.Kloman & Co. Union Iron )11 II s , Pittsburgh, Pa. 

mie fe groae unb tf)otige (Haffe lIufrcr me. 
biHferung mad)en mil' lle fonber� baran! 
1ufmertiam,  bail  un\re �irma burdj if)re mer
binbung mit lilla\f)iugtou uub beu  curopai id)en 
j)auptftiibten, lle \onbm lBortl) (,i 1e  our �rlal!' 
gnng bon in. nub aUBHinbi\d)en � ateuten 
bietet_ 

3eber �r�nber, glcidjlJiel IlJeldjer 9lntiouali. 
Hit angef)iiri g ,  i ft burdj bie lill cralen �'; a tentg c. 
jelle b er lBminlgten ®taatcu 3um Ij3ntent idjuQ 
fiir �r�nbun9en bmdjtigt . 11u\rc girmn i ft 
bereit ,  gcftiillt aUf 26jaf)rige �rfnr)ruug ,  bcutfdje 
@'rfinber j eber 3dt �u bera t l)cu unb 3u matigcn 
Ij3reifen rajd) uub p iiuftrid) lj3atcute 31l crlaugcn. 

�ie mcnt\dje <sectioll i �  ill b en .paU bell 
faf)iger bcnt\djer 3ugcnieure, ' .... e ldje i ll ber 
Office perfiinlidj mit (.!rfinbern verfc!)ren 
lllerben. 

�er "Scienti£.c American " mirh ill jeinen 
€lpalten bie bebentenberen (irfinbuugen be. 
��redjcn . 

([omjprynben3 erb etcn nnb prompt beant· 
roortet. lj3ampf)ldc in beut\d)er eJpradje mer· 
ben anf �blangen franco 3ngcjan�t. 

Ylbrejfire : 

�auuu & goo, 
'J ,,&ientijic American" Patent Agentu·" 

a� !flQd Ill""" 
New Yorl!: Cit;y, 

© 1874 SCIENTIFIC AMERICAN, INC



Back Page - - - - - _ _ $1 .00 a lIue. 
tnside Page - - - - - _ _  7� ceuts a Iiue. 

A'Yf.grmJings may head adverti8ement,1l at the same rate per 
ine, by mea8urement, as the letter preRR, Advertisements 
must be received at publication o.Oir'e a8 early as Friday 
morning to appear in next iSRue. 

uP" Send for descriptive Pamphlets, Price· lists, etc. 
Llberal 1nducenwnt8 to General Merchants ana Dealers. 

H. W. JOHNS. 
87 lUAIDEN LANE, NE\V YORK , 

Patentee and Sole Manufacturer . ESTABLISHED 1858. 

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

A uction Sale of Valuable Machinery, 
�on.isting o f  I,ATHE!'l. U PRIGHT DRILLS. 

PLA NER!'l, &c" 
whIch will be sold at  publtc uuction, without reserve, to 
the highest bidder, I<'eb . 10, 1874 . Send for descriptive 
ci rcular and Terms of sale to 

S .  M. SPE�nER, Rochester, N. Y. 

Fourth Grand Gift Concert, 
FOR 'THE BENEFIT OF THE 

PUBLIC LIBRARY of KY. 
Over a Million in Bank ! !  

AND 
A FULL DR;.A WING ASSURED ! !  

Tuesday, the 31st of March, next. 

Only GO,ooo Tlckcts haye been Issued, and $1,500,000 ! 
divided I n t o  12,000 cash Ilifts, wi l l  be di strib
uted by lot amOlllCthe tick et hol ders. 

I, I !'l T  O F  HIFTS. 
ONE llRAXD CASH GIFT .. , . . . . . . . . . . . . . . . .  $2�0 000 ON�; GBAN I) CASH u r n' . . . . . . . . . . . . . . . . . . .  1 00'000 ON�; G I{AND CASH GIn . . . . . . . . . . . . . . . . . . .  �O:OOO O:SE GHAN I >  CASH G I F T . . . . . . . . . . . . . . . . . . .  2�,OOO OXE GRAND CASH GIFT . . . . . . . . . . . . . . . . . . .  1 7,�00 10 CASH G I FT', $1 11 ,000 each . . . . . . .  . . . . .  1 00,000 30 CASH GI FTS, 5,000 each . . . . . . . . . . . . .  1 �O,OOO 50 CASH G I F T S .  1 ,OUO euch . . . . . . . . . . . . .  �O.OOO 80 CASH UIFTS ,  500 each . . . . . . .  . . . . . . 40, 000 100 CASH GIFTS, 400 e.ch . . . . . . . . . . . . .  40.000 1,,0 CASH GIWrS, 300 each .  . . . .  . . . . . . . . 4�,000 250 CASH h I FTS,  200 cacIl . . . . . . . . . . . . .  �O,OOO 

325 CASH G I FTS, 100 each. . . . . . . . . . . . .  32, ;,.00 
11,000 lJASH ua'TS, 50 each. . . . . . . . . . . . .  ��O, OOO 
Total , l2,OOO G ifts, all Cash. amounting to $ l ,�OO,OOO 

u!!f; a���c?{��31;1��;c�n� 21f�
r
�������� ile ���

s 1�;;!�1 l:e
8
J-whether all the tICkets are �oltl 01' not, ann the 12 ,000 gift� all paid in proportion to t il e number of tickets sold . 

PHICE OF TICKETS : 
Whole T 1 ckets,  $50 j Halves, $�5 ; Tenths or each cou-

i
on , '5 ; Eleven W ,lOle Tickets l or $500 · 22M TICkets for 1/j000 ; 1 13.  Whole Tickets for 5 .000 ;  2�7 Whole Tickets for 1 ,000. �o <l IRcount ou JeRS than $500 worth of tiCKets . 

TIIO!'l. E. B U A M LE'l" l'E .  Agent Public Library. Ky . •  alldMa�ll\�er GIft  Concert P,ll IJ I IC Librarv l�ui la ln�, LouHwl l Ie ,  Ky., or ' 
T II01Oi. H .  J.[:R��D\� y �:lE'W ��'i::.rn Agen ts, 

STEEL STAMPS For marking toolH. 1 · 8  1 - 12, or 1 - 1 6  tn. Sentfree for We a letter antI ·warranted. E .  1\1. DO"C"ULAS, Brattleburo',Vt: 

JUST OUT. 
THE 

Science Record 
FOR 

1 8 74. 
THIS NEW .AND splendid annual bOOk presents In brief form the most Interest1n2' .Facts and DIScoveries In the vartous Arts and Sctences that have transpired du rtn't the preceding year of tttle, exhlbftlnll In one VIew the General Pro gress of the \Vorld in the fol lowtne Devartments . 
I.-CH �;MISTRY A N  b M�n'ALLURGY. 2.-MECHANICIS AND ENGINIl;ERING. 
S.-E L E C T R I C I T Y. 
LlHHT,HEAT.SOUND. 

•. -TIl; C H N O L O G Y 
Em oracing New and 
U sefUl in ventIons and 
�li�ole�!ft rel.URg to 

5 -130TANY AND HOR. 
TICULTURE. 

6.-AGRICULTURE. 
7 -HU RAL AND !iu LJSE· 

HULD ECONOMY. 
B.-!I:lATEHlA MEDICA. 
�Y:lit

PE UTIeS, HY-
9.-NATURAL HISTORY 

AND 7,OOLUGY. 
0.-PI5CICULTURE AND FISHERIES. 

[JANUARY 3 1 ,  1 874' 

s s S 
! �  � A� wA American Saw Co. 

NO. 1 FERR Y ST., NEW YORK. 

Movable·Toothed Circular Saws. �s S w  
S .A. VV S S \Ml\/\/\f\fVV\I\M!VV .... 

EcceBtric Geared Power Presses. 
c. HENRY HALL & CO .• 20 Cortlandt St., N .Y. City . 

THE PULSOMETER. 
Emerson's Patent Adjustable Swage . for spre.,lInJr the teeth of Saws. The best ever used. Price $5.00. 
Emerson's Patent Inserted Toothed CUpper. Expressly for heavy feed or very hard Umber. 
Emerson's Patent Flange Toothed Saws. The cheapest Inserted Toothed Saw ever madi. 

The Simplest, mORt durable and ellectlve 
STEAM PUMP now In use. Will pump gritty 
or muddy water without wear or in1ury to 
its parts . It cannot get out of order. Emerson's Patent Cross Cut Saws. With Patent �IlW �et and removable handles . 

Also, Patent readv g-ummed and Solid Saws of al l kinds. All goods manufactured by us WARRA.J..VTED O�� 
SUPERI OR Q UALITY. B r a n c h  D e p o t s . 

11 Pemberton Square, Boston, Mass 
132. Market St., Phl ladclphla, Pa .

. 
5� Wells Street , Chlc.go, Ill . 

aT For cfreular and price list. address EMERSON, FORD & CO., Beaver Falls, Pit. 
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NOYE'S MILL FURNISHING WORKS 
are the largest In the Unlttd St.tes. They m.ke 

BUrr Millstones, Portable Mills, Smut Machines, Packers, 
Mill Picks, Water Wheels, Pulleys and Gearlng, speclally 
ad.pted to 1I0ur mn}�. T�'Wg& :�·JY:"�;'traIO. N. Y. 

D O U B L E  A C T I N G  
B UCKE1·P L UNGER St��!:�pS 

VALLEY' .MACHINE COMPANY, 
Easthampton, Mass. 

FOR SALE-An Old Established Perfumery 
busIness and factory, situate in the cUy of Phlla· 
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bUildings, the owner desiring to rt.�tire from active busi· 
ness Oll account of declining health. A rare opportu
nfty is offered to investors who desire to establish a 
lncrative and extensive busilless. For particular8, a.pply 
to MAT. JOS. FASSI� & CO., No .39 Be.ver St., N .Y. elty. 

KEEP YOUR B OILERS CLEAN. 

A N T I  LA M I NA 
pl"C \ L:l I l �  uutl rClllOVCt!  8Clt.It' I I I  t' Leam dOl lerl-!-uoes not 
In.i u re the  lroll. I II use over SIX years. PlltenttH1. Cor-
responde� �lI"llle,? fIL'£�&��c�"o¥gu�gN:;�leIPhl ••  P • .  

SUPBR-BEA TBRS 
S.ve fuel, and supl'l� 

DRY ste.m. Easily att.Ched to 
any bOiler. NRY W.�Ult�tr�ist,

n
���"f;,rk. 

Pyrometers For testing Ovens, Boller 
• fiues, Blast furnaces, 

Super·Heated 
i�J'r':;'';son Stlll:tIJkY W. BULKLEY, 98 Liberty St .• New York. 

WIRE ROPE. 
J O H N  A. R O E B L I N G ' S  S O N S  

MANUFACTURERS, TRBNTON, N. J. 

FOR Inclined Planes,Standin� Ship Ri�ging, 
Bridges, Ferrie8, Stays, or Guys c)B 1Jerrtcks & 1)ranes 

Tiller Ropes, Sash Cords of Copper and Iron, Lightning 
Conduct@rs of Copper. Spectal attention given to hoist
Ing rope of all kinds for Mines and Elevators . APPl

l 
for 
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large stock constantly on hand at New York Warehouse 
No. 117 Liberty street. 

DAMPER B E S T AND LEVER 
RIl;GULATORS GAGE COCKS.  
MURRILL & KEIZER, 44 Holliday St . .  BR it • 

MAXUFACTUREHS' CHEMICALS,ORES, 
Metals and Minerals for Steel, Iron , Glass Makers 

Enamelers and Potters, :Platers and f1�lectrot�·perS-)le= 
�f\��

C
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Borax-Ground Fluorspar. Felspar and Flint-Salts of 
N ickel .nd Nickel Anodes-Soluble Glass-Silicate 
Soda . Chloride C.lclum-Hlack Lead, Met.ls of Mag· 
nesium, Aluminum, C8dml Im, Bismuth, Arsenic. All 
Chemicals m.de to oJde • •  bY 

L. & J. W. FEUCH'" . .  _'NGER, 55 Cedar St. , N . Y .  

B U I  L D E RS Send for Catalogue .  A .J .BICK· 
NELL & CO. ,  27 Warren st., N.Y. 

� HE HEALD & SISCO 
Patent Centrifu�al Pumps, 

VERT I C A L  & HoIiIZONTAL. 
First Premium8 at New Orleans, CincinnatJ , and New 

York. " Medal of Speeial Attard," America.n 
Instl tute, 187'l. 

Perfect satisfaction guaranteed. The cheapest, moet 

• THE BEST SOLID EMERY 
WHEELS ud patent Grinding Ma· 

__ chines are manufactured by the 
AMERICAN TWIST DRILL COMPANY, 
Woonsocket, H. I .  

� - IT EVERY WHBEL AND EVERY - - MAClIINE WARRANTED . 

BARRl>R'S BIT BRACE!il are now made with 
cast steel jaws, and at an extra cost of fifty Cf'nts are 
furnished wfth a ratchet attachment to work either way 
wht:re the sweep cannot be reVOlved. All Hardware 
Stores keep them. MILLERS FALLS CO. , 18 Beekm.n 
Street, New York. 

Machinist Foreman Wanted. 
A GOOD PRACTICAL MACHINIST, as Foreman In a 
We8tern Shop . One experienced in Portable and Sta
tionary EngineR and General Machine Construction .  
Qnalified to direct workmen and Instruct them in the 
1!ree�:/ci�.
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f�tlY Bober and relia-
Addres. O .  L .  & D. MACHINE CO. , 

Hamilton , Ohio . 

South 'Vestern Expositton, New Orleans. B11 & 818 North Second St., St. Louis, Mo .  

ROGERS' TANNATE OF SODA, against 
incrustation tn bOilers ; generally approved by Scientists and EngIneers. Send for Book FOUR OUNCES-COSTI�G ONLY 9 CENTS-DAILY WILL CLEAN, AND KEEP CLEAN, AN AVEBAGE BOILEH WITH AVERAGIl; WATER AND PHIl;SSUIlE. :J5 cencs the pound. Address JOS. G. ROGERS & CO Madl. son, lnd. a:.:Jr The manufacture or use of any form of Tannate of Soda, for above purpose, is our EXCLUSIVB right under patent •. AllY Infringements of s.me will be vigorously prosecuted. ! LUBRICATORS. 

DREYFUS' transparent Self-act
ing OHere, for all sorts of Machlnery 

. 
. 

and Shafting, are reliable in all seasons, 
��J1

g £U� fijJln�o-.ih�O�E(;Iylf;tef.�; 
now adopted by over 150 R. H. In the U. 8. , . - . �'t .f'n�

n
�

r
f,'i:EH�R���'lI��ft:;�:, N.Y. 

RANSOM SYPHON CONDENSER perfect. 
and maintains vacuum en Steam Engines at cost 01 

one Der cent Its valne. and by its use Vacuum Pans are 
run with full vacuum wtthout Air Pumv. Please call at 
the Compa.ny's otttce, J:3u1falo , N. Y. Circulars sent to 
any address. 

Todd & Rafferty Machine Co. HOUSTON'S PATENT 
MANUFACTURERS OF • TURBINE WATER WHEEL. 

The celebr.ted Greene Varl.ble Cut.OtfEnl/fne ; Lowe's Slmple8t, Stronll'est, Cheape8t. Be8t. 

P.tent Tubul.r .nd Flue Boilers ; PI.ln Slide V.lvc Sla· In the test at Holyoke, ln 
tioaary, Hoisting, .nd Port.ble Engines. Boilers of .ll 18'l2 the Houston gave the 
kinds. Steam Pumps, Mill Gearing, Shaftlng,.&c. '

\ 
Silk, hlll'hest percenru e ever 
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.hon'n in 8 reliablc"test and 
Ists' Tools ; for Judson's Governors anN Stop·Valves :  ;�1t�i::::t
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WORKS, PATERSON, NEW JERSEY. Ity over all others . Emcr. 

BUERK'S W.ATCHMAN'S TIME DE 
TECTOlt.-Important for al. large Corporations 

��rh i'::���g�����ur���
c
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patrolman, as the same reaches dUferent stations of hIs 
beat. Send for a Circular. J. E. BUERK, 

P. O. Box 1,057 Boston, Mll.SS .  
N. B.-This detector II covered by two U. 8. P.tents 

Parties nslng or sell1ng these Instruments without au· 
thorltv from me will be de.lt with 'lccordlnll' to I.w. 

GLASS 'MOULDS for Fruit J are, Patent 
Lamps, Bottles etc . ,  made by H.BROOKE. 14 

years .t White and Centre Street., New York . Tho short· 
est and cheapest way order direct of Monld Maker. ur l'ABTIOULAJ: ATTENTION paid to MOULDS for 
. NVENTORS. 

T T ' S  
A. S T R A L  

O I L . 
S.fest .nd best on ever m.de-burns In .ny I.mp-for 
s.le everywhere. C HAS. PRATT & CO. 

Established 1770. 108 Fulton street, N .  Y. 

IRON STEAMSHIP .BUILDERS. 

NEA.FIE & LEVY, 
PENN WORKS 

MARINE ENGINE� BOIkER� AND 'hUILD
ERS 0

JH'i�AD-'i�llH8 'A�INES, ---

son's full report furntshed on 
application . Send for Clrcu· 
l.r. 
MERRILL & HOUSTON 

IRON WORKS, 
Beloit. Wisconsin. 

� c( U X - Z - CI) .... U) .... ·0 0 ...1 CI) 
EXTRA. REA VY AND IJI(PROVED. LUCIUS W. POND, MANUFACTURER 

Worcester, Mass. 
Warerooms, 98 Llbert
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SCIENTIFIC AMERICAN. 
THE BEST MECHANICAL PAPER 

IN TRE WORLD. : 

TWENTY-NINTH YEAR. 

VOLUME XXX. -NEW SERIES. 
The publishers of the SCIE�TIFIC AMERICAN Oeg 

to announce that on the th1rd day of January, 18'j'.j, a 
newvolUTr..e commences. It will conUnue to be the aim 
of the publishers to render the contents of the coming 
year more attractive and useful than any of Its preue
cessors. 

The SCIENTH'lC A�lElUCAN Is devoted to the Inter· 
ests of Popular SCience, the MechaniC Arts, )'lanufaC' 
tures ,  InventlOlls ,Agriculture,Commerce, and the  indus 
trial pursuits generally ; and i t  is valuable and Instruc · 
tive not only In the "'orkshop and Manufactory, but ubo 
tn the Household ,  the Ltbrary, and the Heauing Hoom. 

The best Mechanical Paper in the World ! 

A year's numbers contain over 800 pages and seyeral 
hundred engravings of new machines, useful and novel 
Inventtons, manufacturing establishments, tools, and 
processes . 

To the Mechanic and Man ujactUl'el' ! 
No person engaged in any of the mechanical pursui t s  

should think of doing without the  SCIE�'fI.FlC A:llt.'rI . 
CAN. Every number contains from six to ten engravtugb 
of new machlnos and inven tions wh1cb cannot be fOllUd 
In any other publicat ion . 

TERiU S. 
One copy, one year . . . . . . . . . . . . . . . . . . . . • . . . • • . . . . . • ,3.00 
Une copy, 8ix months . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .10 
One copy, four months ,  . . . . . . . . . . . . . . . .  . . . . . . . . . . .  1 .01 

1 & 12.-MEl'EURULUGY, TERRESTRIAL PHYSICS 
GEOGR.\PIiY. 

13.-GKULOGY AND MINERALOGY. 
14 .-ASTRONO.>1Y .  
15. -lllUGRAPHL 

�f:;�i:: f,�E�!�� ,3 8gn8t�������� k�l���fa��';s�' 6Y:t:;rfr�
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etc. Pumps with engine on frame. complete, at low 
ftgures,for ·Wrecking.Dredging, lrrtgating, etc . Illustril.
ted pamphlet,free. l:o'OO �eferences to parties actuall
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Jf�I"J��s�,\�fe:n*�f: CHAMPION SPRING MATTRESS-The 

latest and best Improvement. Do you .... ant a 
hea:lthy and comfortable bed ? Here It Is. The softest 
easiest, chea

�
st, most popular, and durable S

¥
ring Bed 

One copy of Scient ific American for one year,and 
one copy of engraving, "Men of .Progress" . .  18.00 

One copy of Sctentific American for one year,and 
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hold, ln every Library. 6OO palles, Oct.vo. Handsomely Bonnd. With Engr.v· 
Ings. nICe �t.5O. 

Sent by m.1l to all p.rts of the conn try, on receipt of 
the price. A liberal discount to the tr.de and to ,.n
Vassers. For sale at all the principal Bookstores. 

MUNN & CO., PUBLI8HERS, 
37 Park Ro ..... l'II e .... York CIt}'. 

THJ: S ClEN 1 IFI O AMERIOAN will be sent one year 
and one copy 01 SOlE�OEREOORD on recelpt of $5. 

SCIENCE RECORD FOR 1S72 1873. and 1874 
now r_ady. Each $2 .50 . For the three volumes . $6 .  

N. Y. Safety Steam Power Co. , 
30 CORTLANDT STREET, 

N E W  Y O R K  
-0-

Superior STEAM ENGINES AND BOIl .. 
:�'o�yo?
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nomlcal, laSlly Man.ged and not 11.· 
ble to derangemen� . Their COMBINED 
ENGINE AND BOILER is peculiarly 
:���f����r .
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from 2 to 100 horse power, in use. 
Sen-d. for illustrated circular . 
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pered steel sprtngs, so unIted that the pre8sure Is equally 
dlstrlbnted. E.slly moved or carried about the house. 
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be usel1 on 1I00r without hedstead. No nuder bed reo 
Qulred. Needs only h.lf thickness of hair m.ttress. The 
regular 81ze double bed. 4 It. 6 1n. by 6 It .. contains 1!l'i 
steel npholstery .prlngs and weighs only thirty 
Ibs. More springs for 

(.
our money In this bed than In .ny 
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t13. Shipped, by single bed or quantity, t'o .U parts ;j 
the .... "rld. Liberal dlsconnt to tne trade. Allents want-

g�nc���Pc:g� ����c\��::\!��fo •• MaKers, 102 Cham· 

one copy of " Science Record " for 18i4 . . . . • . �. OI 
Remt.t "by postal order, drat"t or express. 
The postage on the Scientiflc American Is five cents 

per qnarter, payable at the oruce where received. Can
ada subscribers must remtt, with subscrfption. 25 cents 
extra to pay postage . 

Address all letters and make all Post Office orders and 
drafts payable to 

1YI11NN '" CO., 
37 PARK ROW, NEW Y ORK 

THE " Scientific American " is printed .lU, 
CHAS. ENEL' JOHNSON & CO.'s INK. Tenth .H 

Lombard sts . Phil.delphla ,  �nd 59 Gol� st., New Yort 

© 1874 SCIENTIFIC AMERICAN, INC




