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(NEW 8KRIES.l 

A NOVELTY IN BOLT CUTTERS. 

All machinists are aware that, in making bolts which re­
quiTe the face (i. _:J.e head or nut to be at exact right angles 
to the axial line, to insure accurate fits on finished work, it 
baa been necessaTY to chase the threads on a screw-cutting 
·lathe. To this operation there are many objections, among 
which may be noted the requirement of skilled workmen to 
grind properly and to set the tool, and also to watch the work, 
in order t() obtain uniformity in size, through constant tests 
of each piece, as the chasing tool makes its last cut. With 
all these precautions, however, it is almost impossible to 
thread any number of bolts, in a screw-cutting lathe, to ex­
actly the lIame diame-
ter ; variations of s' ze 
occur, to the detriment 
of accurate fitting, so 
that, in fine, the pro­
cess is comparatively 
imperfect and slow, 
and, as a consequence, 
far from economical. 

With the above facts 
in view, Mr. Aurin 
Wood, of Worcester, 
Mass., has recently 
applied, to a bolt­
threading machine, 
centers for holding the 
work exactly as it is 
secured in lathes, so 
that the finished bolts. 
while retained with 
the same axial accura­
cY as in t\e last 
mentioned' mlmines, 
may be threaded by 
the rues with the cer­
tainty of the line of 
the thread having cor­
rllct relation to the 
axial line of the piece. 
By combining this im­
provement with a bolt 
cutter of his own in­
vention, Mr. Wood 
has produced the ap­
paratus represented in 
our engravings, which, 
we are informed, has 
proved, in every par-
ticular, a complete 
success. 

The reader conversant with this class of tool will require 
no explanation to aid him in perceiving the general arrange­
ment and relation of the actuating mechanism; so that with­
out considering details in this particular, we may at once 
pass to the notice of the important improvement above sug­
gested. Fig. 1 affords a perspective view of the machine, 
and in Fig. 2 the same is shown tilted, to exhibit more clear­
ly the essential portions. A is the die holder, which supports 
the dies for threading the bolt in the usual manner. The 
bearing, B, which is 
caused to revolve by 
proper mechanism, 
carries the head, 
through which passes 
10ngitudina.Jly a man­
drel, C, moving freely 
back and forth. D is 
the carriage which 
holds the bolt to be 
threaded, and which is 
so actuated as to slide 
to and from the cut­
ting head. Parallel 
to the axis of the lat­
ter is a bar, E, which 
moves longitudinally 
in the supports shown. 
This bar is connected 
to the mandrel, C, and 
also to the carriage, D, 
by arm�, so that, when • 
the carriage tJavels 
toward the head, the 
mandrel will be correspondingly moved and vice'l)erRa. The 
mandrel has a center or point, F, which is the actnal center 
of revolution of the head; and a corresponding point is ar­
ranged :n the carriage, both centers being in axial line with 
ilie cutting dies of the head. The center to the carriage is 
made adjustable by means of the screw., G. 
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The bolt to be threaded is first centered and turned in the 
usual manner, as if to be cut in a screw-cutting lathe. It is 
then placed on the centers of t.he machine and secured S!J as 
to be run into the dies, guided only by the longitudinal move­
ment of the movable center, F, and the carriage, D. For dif­
ferent lengths of bolts, the arm, in connection with the car­
riage, Is disengaged from the bar, E, and the carriage is 
Dloved to the desired relative position and again secured. In 
order to prevent the work from turning, an in�nious device 
is provided in the forward end of the carriage, at H. The 
bolt is arranged upon the centers between the roughened 
faces of two cams, which, when two slides are adjusted rela-

WOOD'S DlPROVED BOLT CUTTER. 

" -.[;*3 per Annum. 
IN ADVANCE' 

if 
or variation often noticeable in ma.lj;;;Des in which the set of 
the dies is given by lever.,,or oth�r'devices, uncertain in po­
sitive results. 

Another feature of m.arit in this machine is the automa­
tic arrangement by which the' dies, after beiDg set to 
the desired length of thread, are instantfy opened at that 
point, and the bolt carrier thrown back to receivp a new bolt. 
This arrangement, besides insuring uniform length of cut, 
avoids the danger of accident or breakage owiDg to running 
the holder against the dies, through inadvertence or inatten­
tion of the workman. One operator, through this device, 
readily keeps two or more machines continually at work. 

\ 

This improvement, of 
adding centers, for the 
axial holding of bolts, 
to bolt threading mil.. 
chine, which we hM e 
now fully described, 
was patented in the 
United States by Mr. 
Wood, February 10, 
1874, and similar pro­
tection has also been 
obtained in Canada¥d 
several European coun­
tries. These machines, 
as at first patented in 
July, 1868, without the 
centers, were exhibi­
ted at the American 
Institute Fair of 1869, 
and there, we 'are in­
formed, gained a gold 
medal over several com­
peting machines. They 
have since been suc­
cessfully introduced in 
many prominent loco­
m9,Ul"lt ,.nd"...,.�� 
shops throughout this 
country and Canada. 

These machines are­
made in three different 
sizes, ranging in cut 
from 5·16 inch to 2t 
inches; and, with or 
without the new im­
provement, are manu­
factured by the W cod 
and Light Machine 
Company, of Worces. 

tively to the diameter of the piece, bear firmly against it. ter, Mass., to whom inquiries for further information may 
The tendency of the bolt to rotate with the cutting device be addressed. 
causes, by contact, a corresponding motion of the arms, ......... ------
which finally. by their shape, offer a rigid resistance, and Practical Use or Velocipedes. 

thus firmly hold the work. For considerable difference of The bicycle, after going entirely out of fashion as a toy, 
diameter�, a suitable bolt, joining the sides, allows of their is now being put to some practical uee. MesseDgers, called 
proper adjustment, but ordinarily the apparatus forms a slllf- "veloce men," thus mounted, convey dispatches in Paris from 
adjusting dog. I the Bourse-or stock exchange-to the central telegraph bu-

lt is claimed that, by the aid of this machine, an ordinary reau. The distance is about six mUes, going and coming, and 
hand is capable of threading bolts as accurately and nicely as, is accomplished in 25 minutes, at a charge of 50 cents. A 

and with greater precision in size and fit than, the most skill­
ful workman with a chasing tool in a lathe. It is also sta­
ted that from four to ten times as many bolts can be cut in a 
given time as by the last mentioned means. The uniformity 
of lize is the result of the method of holding the diel rigidly 
in the solid ring of the cutter head, thus avoiding the spring 

company is being formed 
to place a very large 
number of velocipedes 
upon the streets and to> 
supply messengers to go 
to any part of the city. 
The Parisian journals, 
are also using the bi­
cycle to obtain quick r£. 
p()rts. During the trial 
of Marshal Bazaine, the 
Moni t eu r  employed 
daily a large number of 
vehides, running from 
the palace of VereailleR 
to Paris.. The distance,. 
about 13 miles, was made 
in 45 minutes, lind 
quicker than the ordina-· 
ry trains on the rail­
road. Carner pigeons. 
were also used by the­
papers, the birds easily 
traversing the distanc. 

above mentioned on clear days at the rate of a mile a mi­
nute. 

••••• 
J. P. F. suggests using a reflector (a tin plate will do), ad­

justed in front of the furnace door of a t oiler, so as to throw 
light on to the flue sheets, when caulking leaks. 

© 1874 SCIENTIFIC AMERICAN, INC.



288 

Jeieutifit �mttielU. 
MUNN & CO., Editors and Proprietors. 

PUBLISHED WEEKLY AT 
NO. 37 PARK ROW, NEW YORK. 

O. D. MUNN. A.E. BEACH. 

"XW E ::a. 1'\1.1: S. 
One copy, on� year......... . . . . . . . . . . • . . . . . . • . • . . . .. • . • .  ,a 00 
One copy, six months ....... . . ... . ..... ... . .. .. .. . ... . " t �O 

{Ten copies, one year, each $2 50 . . • • • • • • . •  �� 00 
CLUB BATE!! Over ten cODies, same rate. each........... � �O 

VOLUME XXX, No. 19. �EW SERIES.] Twenty.ninth YeaT. 

NEW YORK, SATURDAY, MAY 9, 1874. 

Contents: 
(Dlustrated articles are marked with an asterisk.) 

Am�
ri�e.e�:,��u�����.

l
.��������� 292 1�k

e
,��0:i,r�r;,.Glffa��: ::: :  :::::::::: rJ 

Answers to correspondent ....... 298 InRer.t catcblngd.vlr.e. a A'mple . . 295 
Ants, army .. .... . . . ............... 2!'9 Inventions Datented in England 
Apron for a ferrybo .. t, an ......... 299 bv Amerir .. n ......... . . .. . .. . .. 297 
AStronomlc .. 1 notes . . . . . . . . . . . . . . . · 292 .J .. cobl. MorItz Hermann ven ..... 295 
Attraction orthe sun and the e .. rth 291 Lemons wholesome ... .... . . . . .. 293 
B.lloonlnl<. Derils of . . .. . . ... . .. ?92 Locomotlve •• American .. nd Euro. �gll:r"I�t5,\';!�� ",.nd

. SI���I.��. ��: :*�� ILu:,��e;.s·uring ... ::::::":::::.::: �i:l: 
B,.,1t cufter, Improved ............ *281 Matter. the Ind.structlbtlltyof ... 298 BorIng machine. vertical multi· Morch Of Improvements,the . ..... 296 

pller ............................. ·2BOiMount.ln and lake surveys InNew 
Bronze. Japanese ......... ...... . . 2!l9 york...................... 296 
Bnrstln2 preSBure of spheres and National Academy of ScIence, the 29� 

cylinders .. . ....... .. . . . . . . .. . . .  299 New books .. nd publication ....... 297 
Ruslnes. and personal . ............ 298 P,,'nt chang Ing color . . ............ 298 
Cancer. new treatment of . •.•.•... 296 P"tent dec1stonfl, recent .......... 297 
Cellar. building s dry . . . . .......... 298 Patents.o1ncl .. lII.tof .. . ...... ... .. BOO 
Centennial exhIbition, tbe . . ...... 296 Patents. o1nclal llst of Canadl�u .. BOO 
Centennial sub.(}rlptlon. the ...... 288 Patents. recent Americ .. n and for· 
Coins of the United Rtatel . ....... 299 elgo ...... . . .. ... ..... ............ 29'7 8��::�rt��f�:::�C�� ���:��: .t.���::: *r--� \�:�����t��a�h:.*it'::::: �.�::::::::: = Creusot. the works at. . . . . . . . .  . 29'i Rotary .. nd "Istou engines . ....... 298 
Crucibles ... .... ... .... .......... 2!l8. 298 S .. wlnJ! bard and soft wood ....... 299 
Earth's rot .. tlon, the .............. 299 SensItive pnoto paper ............. 295 Ebony, ImItation . ................. . 299. Sliver luk .. ....................... 298 
:f.fcSt·rr�:feJ����s··uiiOD.··coiidiic: 2

981�g��';,Tl .. g�1���n��eeici::::::::::::: � 
tors ............................. �BO Star •• the donhle . ...... ' ........... 298 

Electric toy. an ................... ·291 Steam life boats .................. 289 Endosmosis, curious phenomenon Sun, the heat of the . .. ............. 289 
Of . ............ .......... .... .. .. . 289 Telescopes. conRtructlng ......... 298 Eremacau.ls�er .. usburlalandcre· Temperature of the e.rth . . . . . . .  298 
matlon .......................... 2R8 TubIng for mInes. l1exlble and 

Evergreens In the shade .......... 299 wrought Iron ... . ......... . ... *292 
Famine in Bengal, the . . .....•...•. 288 Turbine water wheell, the etfec· Fires, curle us orlJ<1n of ........... 292 ttve now_r of.. . ............. 289 �'Ioats for ships' bo .. ts ... . .... . . . 293 Turbine wheel, the Whitmore ..•. *29t Franklin InStitute. Industrial ex· Underground telegraph line •.•.•. 294 

hlbltton of the .. . ............... 296 Utllizatlon of cert .. ln off .. 1 . ..... 294 
�:��:,

c
g����zge::::::::::::::::::'� �We

c
���d��ilr���f:icW'oen

o
�r:::: �� 

Glacl.l theory. the . ...... . ........ 299 Wheel,lmproved ........... .. .. . ... *294 
H .. rdness of mInerals and metals 295 Width of .. stream, measuring the'291 

THE CENTENNIAL SUBSCRIPTION. 

The centennial managers are taking the right course to 
impress upon the people the importance of the great celebra. 
tion of 1876. The address. which we publish in another 
column is a business·like. straightforward document, which 
sums up the past progress, present condition and future 
needs of the enterprizs in very few WOlds. It is not signed 
by an impersonal committee, but by the President of the 
Board ot Finance; and with happy terseness,it condenses the 
gist of the mOlt telling arguments in favor of the plan into 
the fewest possible sentences. If anything will tend to reo 
concile the unfortunate differences anti local jealousies 
which have preeented themselves and have served to inter­
fere with the unanimous support which the entire country 
should give to the Centennial, it is such appeals to the peo· 
pIe as this. Memorials to legislatures or lengthy arguments 
more theoretical than practical, scattered through the press. 
are of little avail in securing the necessary returns of cash 
which are needed, not at some future and indefinite period, 
but now, in order to ensure the success of the scheme. The 
people. are told, plainly and succinctly, that if the United 
States is to commemorate its hundredth birthday by a grand 
celebration which will worthily testify its unexampled pro· 
gress, h must not be left to politiCians to dole out such ap· 
propriations as will make up the requisite number of mil· 
lions, but that individuals must personally open their pocket 
books and buy the shares. Ten millions of dollars is th.e 
total amount needed; of this, four millions have been sub· 
scribed, and a good percentage of the balance Congress, it 
may be expected, will provide for. The remainder, divided 
throughout the country, is a sum trivial in comparison with 
merely the benefits to be gained by exhibitors leaving out 
patriotic considerations altogether. 

There are scores of manufacturere who intend, 'beyond 
doubt, to be represented in the Centennial, who will partake 
largely of the advantages it offers and who are abundantly 
able to take up the remaining shares of stock without feeling 
the outlay. It is time that the jealous feeling against 
Philadelphia should die out; in this city it has disappeared, 
and there is an earnest desire for the unequivocal success of 
the work. Philadelphia has fully made good her claims to 
be the site of the exposition, by the subscription of $4,000,-
000, tenfold her quota and nearly half of the entire sum 
needed, supplementing,by magnificent energy, the justly im· 
portant advantages offered by her situation and revolu· 
tionary associations. 

It is too late also to continue an unseemly dissension 
OTer the question of a national or international exposition. 
By its official acts, which cannot be honorably recaJled, the 
government has invited other nations to participate in our 
festival,and many have already signified their intention of so 
doing. It would hardly be just to invite guests to our feast. 
and. after they have begun their preparations and set aside 
money for their coming, to request them to stay away. The 
Centennial was inaugurated as an internationalafIairj and as 
such, we think, it should be carried out. 

It is moreover to be the largest and grandest exposition 
that the world has yet beheld. In poillt of apace alone, its 

buildings are to cover 3,000,000 yards, against 2.530,400 and 
481,500 square yards filled by the Vienna and Paris fairs. 
The time remaining is but two years, and the greatest 
activity will be necessary to complete preparations during 
that period. It is for this reason that the appeals now be· 
fore the people are doubly urgent. We trust that the reo 
sponse will be both speedy a.nd adequate. 

• ••• • 
THE FAMINE IN BENGAL. 

Accustomed only to unbroken plenty,it is happily impossi' 
ble for American minds to form any adequate conception of 
a s�ate of things like that now prevailing in Lower Bengal. 
The haziness of our knowh.dge of Indian geography helps 
still more to lessen the effect of the pictures of human 
wretchedness outlined in the cable reports. We are incapa. 
ble both of estimating tl;le extent of the troubles there, and 
of supplying from our own experience the unreported details. 
Benares, Patna, Baugulpore. Rajshaye, Burdwan-what a.re 
they but heathenish names, standing for we know not what? 
Even when we translate them into familiar terms, and find 
that they represent a territory greater by a third than all 
New Engbmd, packed with a popUlation equal to that of the 
United States and British America combined, the appalling 
fact that its swarming millions are pessed by want, if not 
face to face with starvation, loses most of its significance 
through our ignorance of what famine really means. 

As mapped by Sir Ba.rtle Frere, the stricken district is 
shaped somewhat like a clumsy boot with a thick foot and 
an expanded top-the toe resting on the Hooghly,the heel on 
the Brahmapootra three hundred miles away to the north,the 
the leg covering the broad valley of the Ganges to the west· 
ward, a distance of five hundred miles, with a breadth from 
one hundred and fifty to three hundred miles. 

Throughout this vast area.protracted drouth last fall caused 
the almost total loss of the rice crop, the principal food reo 
source of the people. who have beAn brought in consequence 
to the brink of starvation. Indeed had assistance from with. 
out been less prompt or less generous, the victims of famine 
would have been numbered by millions. Even with the 
most untiring and liberal efforts of the government of India, 
supplemented by the gifts of the charitable the world over, 
deaths from starvation have already been numerous, and 
more must follow. And what makes the pro.l!pect still more 
deplorable is the fact,; that years of irregular and deficient 
rainfaJI rarely come singly. As of old, they occur in cycles; 
and though the present disastrous season has been preceded 
by several years of short crops and scarcity, it is impossible 
to say whether it marks the culmination of the series or is 
the first of a new and worse one. The problem which the 
government has before it for solution is therefore twofold: 
1. To supply the present wants of its hungry millions; and 
2, to make such improvements in their politicaJ and agricul­
tural condition as shall make tue immediate or remote recur· 
rence of famine an impossibility. 

The first part of the task is more difficult to perform in 
Bengal than in any other part of India. It is at once the 
richest and most unfortunate province of the Empire, the 
victim of greater wrongs and more pig. headed political 
blundering than any other. In no other part of India i� 
there so great a lack of administrative machinery competent 
to grapple with the evils of scarcity and famine. the native 
system having been destroyed and nothing efficient put in its 
place. Means of transportation and communication are also 
lacking everywhere; so that, if left to itself. each petty 
district would be 'practically dependent on its own crops, 
and millions might starve while there was plenty all around, 
for the simple reason that food could not be brought to them. 
To provide for the distribution, at the right time and in the 
right places, of the thousands of tuns of food, which the gOY· 
ernment has thrown into the sufiering districts, has been and 
must be the most difficult. portion of its giganiic charity. 

The distribution of food is made still more difficult by the 
system of caste. stronger in rurHl Bengal than in any other 
part of India. The ordinary Hindoo is not only restricttld to 
a very limited range of vegetable diet, but even that mUdt 
not pass through the hands of one of lower caste. He will 
I'ltl!.rve rather than touch forbidden food. though of the most 
tempting and nutritious character. That SO much has been 
done to restrict the area and the severity of the famine. in 
spite of these and a thousand other obstacles,will be a lasting 
credit to the present government of Bengal. 

It has also grappled wIth the second PM't of the problem 
with considerable earnestness. Many extensive worke of in· 
ternal improvement-railroads, canals for irrigation and 
commerce, and local roads which had been sufiered to lan· 
guish through false economy-are being pushed to com· 
pletion by the thousands of agricultural laborers thrown out 
of work by the failure of the crops, and driven to the public 
works by need of food. Had these safeguards a.ga.inst famiue 
been completed in time. it is safe to say that the greater 
part of the existing distress would have been prevented. In 
the Deccan, and other parts of India formerly subject to 
fearful seasons of famine, the people are now as free from 
that danger as those of any part of Europe, ample irriga. 
tion making the general destruction of crops an impossibility. 
while good roads make it possible to import promptly food 
enough to supply any accidental deficiency. If the trouble 
in Bengal shall have the effect of compelling the govern­
ment to do as much for that unfortunate province, its afilic· 
tion will not be an unmitigated misfortune. 

• • •• • 
G. W. P., M. D., writes to point out that Mr. R. B. Forbes' 

suggestion as to calming the sea by means of oil originated 
with Benjamin Franklin, who saw the effects produced by the 
accidental upsetting of a ba.rrel of oil, while crossing the Atll.ll. 

tic. It is described in Franklin'S autobiographical work. 

EREMACAUSIS VERSUS BURIAL AND CREMATION. 

BY PROFBSSOR ALBEBT B. LlCEDS. 

Is there no other alternative in the disposal of the dead 
than our present practice of inhumation and the propoaed cre· 
mation? The shortcomings of the former. and the long cata· 
logue of hurtful consequencef', are conceded; but are the 
superior advantages cf cremation established? Passing by 
the social, resthetic, and religious considerations involved, 
can the advantages which are claimed for cremation. by those 
who profess to advocate it on scientific grounds, be regarded 
as proven? Is the immediate conversion of the highly or· 
ganized and nitrogenized tissues of the body into certain 
gases and water. the most economical method of retllrning 
to the earth the forces and Bubstances needed for its fertili. 
za.tion? No: on the contrary, cremation would proceed in 
direct violation of well ascertained principles in the use and 
economy of natural forces; for all the power exerted by the 
burning fuel, to break up the animal tissues into carbonic 
acid and water, would have to be put forth again in order to 
recombine them into those compounds of carbon, hydrogen. 
and oxygen, which make up the cells and libers of animals 
and plants. Nature, which has the vastly greater burden of 
disposing of all animals other than man, ra.rely resorts to 
the wasteful expedient of burning them by rapid combus 
tio]).. She effects this end by slow combustion, or. as Liebig 
termed it, eremacausis. 

It would be well, then, before resorting to artificial devices 
and patenting improved forms of furnaces for most rapidly 
getting rid of the dead body, as it is feelingly called, that we 
should turn to Nature and take from her a few preliminary 
lessons. We shall find tha� she seldom applies the torch, 
while all the while accomplishing her end. There is not a 
rotting log. a fallen leaf, or a dead insect. worm, or animal, 
which is not burning slowly, combining insensibly with the 
oxygen which is present in the air or dissolved in water,and 
becoming converted into fertilizers. Regarded in this aspect 
the whole world is a cen;.etery.and the tropical forests along 
the Niger and Amazon are densely populated ones. Yet we 
do not find that pestilences make life impossible to the 
survivors. The ground is black with organic remains, and 
furnishes beneath its surface such stores of food that it sup· 
ports a subterranean population, almost as vast as that which 
teems above it. It is a magazine of vegetative power, send. 
ing up all shapes of luxuriant life,just such a soil as the hus· 
bandman endeavors to create by artificial means. Is it not 
possible for man to do safely what Nature does on so much 
vaster a scale with impunity? Should he be compelled to 
destroy in hideous conflagration what Nature consumes so 
gently on her funeral pyres? 

Our err:>r is, and has been, that, in this a� in other cases, 
we have done wrong by interfering with or only partially 
obeying the laws of Nature. While professing a belief in 
the immortality of the soul and the perishability of the body. 
we have acted as though the body should be immortalized; 
and, by placing it in stone vaults of Cyclopean masonry or 
in non· oxidizable metallic envelopes, have endeavored to 
thwart the operation of natural forces and prevent the retulll 
of the effete to the realm of the useful. In the burial of the 
dead, the cQffin is sunk beyond the reach of infiltrating 
waters and frequently surrounded with impermeable clay, 
than which there is nothing better to exclude the operation 
of decomposing agencies. We rightly view with reverence 
the spot where a dear friend is laid. just as we do the ground 
where some great achieVEment was wrought. although we 
know that every vestige of his body has perished. Why .hen 
attempt to prolong by a few years the pitiful remains? This 
idea has had but the effect of populating the ground, and 
rendering it necessary finally to desert it, and seek some 
new cemetery. Instead of so doing, make the spot for ever 
hallowed, and let our cemeteries remain, while permitting 
Nature, untrammeled or assisted by me8.LS which she herself 
teaches, to dispose of the bodies. 

This il5 not an empty suggestion. Chemistry points out 
to us what must take place, and suggests a variety of sub· 
stances and means for accomplishing the desired result. 
The stoutest granite exposed to the action of air and rain 
eventually crumbles into sand; and for most rocks, a few 
years suffices. Great beds of limestone may be dissolved by 
the action of surface waters percolating through the ground. 
Cannot similar agencies dispose of the few pounds, mostly of 
carbonate of lime, making up the animal skeleton ? It would 
not be necessary to employ chemicals having a violent cauetic 
action, like lime or acids, which, in consequence. suggest 
operations repulsive to our sentiments of tender respect for 
the dead. It would suffice to surround the body with some 
substance which would carry oxygen to the tissues, and 
allow the products of the slow combustion thus effected to 
be distributed through the soil. Such a substance. for ex 
ample, is the hydrated oxide of iron. This is the same mil.· 
terial that gives the yellow color to the soil. and which 
Nature has diffused everywhere to sweeten the ground and 
assist in the oxidation of organic remains buried in it. There 
is certainly nothing objectionable in the appearance of oxide 
of iron, a body which forms the coloring matter of yellow 
and brown ocher; yet, as Professor Wurtz suggested, it pro. 
bably would be sufficient to lay the body in this, in order 
that every vestige should be destroyed in a few years. 

We propose, then, that cemeteries should not be transient, 
or banished to distant spots, or allowed to be located in un· 
suitable places, or managed (as at present) as successful 
speculations, frequently in defiance of well known sanitalY 
laws. Instead, let them be made permanent, bearing a defi­
nite proportion in size to the surrounding population: not 
restricted to the outskirts of cities, and swept away by the ad· 
vanciJlg till6 of humanity, but loca�6d upon Bite. well adapted 
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for them, whether in the midst of cities or in suburbs. Let 
the ground grow more sacred as the spot where were placed 
not one but many generations of those connected with us by 
the ties of filial love, and more beautiful by accumula�ed 
treasures of art erected as memorials of the unnumbered 
dead who have temporarily reposed there. We believe that 
some method similar to that which has been advocated above, 
and which is, to the best of our knowledge, brouaht forward 
for the first time in this place, is not open to �he objections 
which are justly urged against our present methods of inhu­
mation : that it is in accordance with the latest teachings of 
Scienc& in this direction,and that it will serve to increase and 
not diminish the tender love and revel'ence for the dead, 
which has steadily grown with all that is most excellent and 
beautiful in poetry and relIgion. 

...... 
THE EFFECTIVE POWER OF TlJRBINE \VATER WHEELS. 

The failure of turbine water wheels to supply the amount 
of power expected is not less common than that of steam 
engines, and the causes are more numerous. Before pur­
chasing turbines, it is necessary to ascertain .he head of 
water available, and that there is an abundant supply; after 
which large allowance should be made for the friction of 
I!hafting, as well as for the power necessary to drive the 
special machinery,and thewhole determined in horse power. 
The selection of a wheel then becomes necessary. There are 
legions of makers, each of which is ready to warrant his to 
be the best wheel made. All of them publish artistic tables 
of sizes and powers, always guaranteed reliable. The unin. 
itiated purchaser usually procures many of these tables, hav­
ing voluminous descriptions and letters of commendation 
attached; and on examining them, he is surprised at the ela­
borate displays of figures, and often loBBS himself in contem­
plating the accuracy of the decimals. When comparing the 
tables of the various makers, he wonders why there is such 
uniformity of high powers iu wheels so different. In study­
ing the details, he finds that Smith's Excelsior Concave 
Fluted Turbine of forty-eight inches diameter will give him 
84'71 horse power; while Jones' Scroll Flanged Buggy Wheel 
of tae same diameter is fully warranted to yield 85'97, that 
being a gain in favor of Jones of 1'26 horse power, besides 
the further advantage of running with or against the sun, 
as desired. In continuing his comparisons to other wheels, 
it is needless to say that he becomes bewildered among so 
many wheels so far excelling each other, and finds himl!lelf 
unable to decide which wheel is the best. He is forced to 
seek the advice of some competent engineer, and, to his utter 
astonishment, learns that the figures of the tables 80 nicely 
prepared are in almost all cases totally unreliable, there being 
scarcely a maker'S wheel that,in a test l1nme, under the most 
favorable circnml!ltances, ever for a single hour indicated the 
the power claimed, and almost none that in actual use ap_ 
proach the figures, many of them scarcely yielding half what 
is claimed. Under these circumstances, it becomes important, 
in selecting a good wheel, to be aseured that it will furnish 
ample power. After ascertalning a reliable maker, in order 
to determine the exact size of the wheel it is necessary that 
at least one third should be allowed for variations in water 
levels, and for the loss consequent to the wear of wheels and 
gates; and, in addi tion, figures should be ma:ie, based on but 
a little more than a half gate of water to the wheel. The best 
wheels afford almost all of their power at a five eighths gate 
or under, and a difference between a half and full gate is not 
more than should be the margin necessary to regulate speed. 
In use it will be found that opening gates seven eighths or 
fully simply amounts to a large consumption of water, gene­
rally without producing five or ten per cent additional 
power. Some good wheels give les8 power when at full than 
at part gates. The rule should be to buy a wheel amply 
sufficient at about half gate, due allowance being also made 
for over estimate of power. We think the experience of all 
who have placed wheels with a less liberal allowance will 
bear out and confirm this rule. Allowing one fourth for the 
friction of the shafting of a cotton or woolen mill, without 
adding one third more for a reserve when in actual use, will 
scarcely fail to cause a manufacturer to wish that he had 
bought a larger wheel. Actual tests, accurately conducted. 
of thirty. one styles of turbines show the comparative range 
of effective force, under the best possible advantages, to be 
as follows: At quarter gate, from 13 to 50 per cent; half 
gate, from 11 to 71 per cent; three quarter gate, from 31 to 
82 per cent, and at full gate, from 52 to 84 per cent, the 
best wheels giving- out about all of their power at from 
five eighths to three quarters openings; while the lower 
classes give but little power unless flooded with water, and 
even then fall far short of the amount claimed for them. 
Another reason why large wheels should be used is that, 
almost universally, high and low point!! of the head and tail 
waters so reduce the force of wheel!! as to cause partial 
stoppages of machinery, unless there i8 surplus power when 
the water is at the ordinary stage. We are acquainted with a 
mill using ten independent turbines of various styles. Ex­
perience has here shown practically that the relative power 
vf the wheels, to that necessary to drive the machinery under 
constant ly occurring unavoidable disadvantages, has not. been 
unduly stated, and that not meager allowances should be 
made as reductions from malters' over-estimates of the powerl 
of their wheels, as well as farthel' liberal allowances for the 
friction of the shafting, loss of power in times of high and 
low water, and the margin necessary for the action of the 
governors. It has also been found true here that substi. 
tuting large wheels, operating at from one fourth to one half 
gate, for small wheels, requiring seven eighth gates,l'esultll in 
the use of much less water for a given effect. Were wheels 
accurately tel3ted in places of use, and actual power &Bcer­
�ained, such large fraction/l of allowances would not be 

necessary; and a less rate of proportion between that wanted 
and that claimed by makers is accordingly found satisfactory 
with wheels where !!uch claims are based upon tests. It will 
always be found to be by far the most economical, with both 
steam and water, to provide abundance of motive power. 

••••• 
ARlIIY ANTS. 

It is a suggestive circumstance that, among the many va­
rieties of animal forms, those which apyroach man most 
nearly in social and mental development 'are not his nearest 
allies, but creatures of an entirely different order, and thOde 
which stand at the head of their class, the articulates, as 
:.nan does at the head of the vertebrates. 

The closeness of formic mimicry of human civilizations is 
all the more surprising when we take into account the vast 
difference between the physical conditions of the two types 
of life. With nothing apparently in common, not even 
similarity of structure, men and ants have fallen into lines 
of development so nearly parallel in many instances as to 
suggest the existence of something far more imperative in 
the tendencies of life, and at the same time a much greater 
liwjtation in the possibilities of development, than are com­
monly suspected. Especially to those who regard mind as an 
unmixed product of material conditions, and would measure 
mental power by weight of brain, nothing can be more per­
plexing than to see the almost microscopic cerebral ganglia 
of the ant evolving products so like those of the immelisely 
more bulky brain of man that their practical identity is un · 
questionable. 

But our purpose is not to study the mystery of formic in­
telligence in general, but the peculiar manifestations of it by 
certain species whose modes of life have been recently 
investigated. 

A s a general thing, ant8 are found in settled communities, 
which change their habitations rarely, and then for causes 
not under their control. A remarkable exception to this rule 
is found in the ecitons. or army ants of Central America. 
These, while existing in thoroughly organized communities, 
numbering myriads if not millions, never make permanent 
settlements, but are constantly roaming about the forests in 
vast multitudes, scourging the insect world as the migrating 
armies of Attila scourged the less warlike nations of Eu­
rope. 

The traveler'S attention is usually called to one of these 
predatory swarms by the twittering of birds which follow 
their course to feast on the l1ying insects which they scare 
up. Approaching, he will discover a dense body of ants, in 
a column three or four yards wide and of enormous length, 
moving rapidly and examining every nook and corner where 
their game may hide. The captured insects are speedily torn 
to pieces and carried to the rear, or to their temporary camp, 
by relays of workerll. On the bnks and in advance of the 
main army, smaller columns of skirmishers are thrown out to 
dum the insects they are in pursuit of, many of which, in 
their terror, bound right into the midst of the main column, 
to be torn to pieces instantly. The greatest catchtls occur in 
masses of brushwood. Here the cockroaches, grasshoppers, 
spiders and othtlr insects take refuge among the branches, 
while the ants are occupying the ground below. But their 
security is brief. In a little while explorers are sent up, fol­
lowing every branch and driving the refugees to the ends of 
the twigs, to l1y into the air and be snapped up by the birds, 
or drop among the throng of ants below. In this dilemma 
the IIpiderll alone have any means of escape; they can sus­
pend themselves in mid-air and remain in saf6ty until their 
enemies have retired from the bushes and passed on to other 
conquests. 

The individuah: of thill species of ants (eciton predato'l') 
are of various sizes, the largest being about a quarter of an 
inch long, the smallest lells than an eighth of an inch. A 
much larger vari .. ty (eciton hamata) pursue their prey in a 
similar manner, but vary their tactics somewhat as occasion 
demands. When on a general hunt, they spread their col­
umns over a considerable breadth and sweep everything be: 
fore them, crickets, grasshoppers, scorpions, centipedes, 
woodlice, cockroaches, and spiders falling almost certain 
prey. Exploring parties are also sent up trees to l"ok for 
nests of bees, wasps, and proba.bly birds. The moment a 
prize is found the fact is reported to the army below. and a 
column is sent np to take possel!lsion. Mr. Belt, to whom we 
are indebted for these observations, and whose " Naturalist 
in Nicaragua" gives more numerous and valuable additions 
to the science of natural history than any book of travel 
since Wallace publiehed the" Malay Archipelago," describes 
these ants as pulling out the larvre and pupre from the cells 
of a large wasp's nel!lt, while the owners were hovering about, 
powerless, from the multitude of their invaders, to render 
any proteotion to their young. 

When hunting in 80lid columns, these ecltons were found 
to be generally, if not always, in search of the young 
of another species of ants (hllpoclinea) which make their 
nests in fallen timber. When a log is found, the column 
spreads out over it, searching all the holel!l and cracks, the 
smallest individuals pursuing the unfortunate hypoclineas to 
the furthest ramifications of their nests. The invaded ants 
rush out bearing their youtg in their jaws, and are despoiled 
of them so quickly that it i8 quite impossible to see how it 
i8 done. The ecitons do not harm the mature hypoclineas, 
caring only for thE'! larvre and pupre, which are hastily borne 
to the rear of their column. What they do with their 
plundl'r finally dot's not appear. It would seem that they 
cannot rear the young hypoclineas for sla/es, as certain 
northern ants do with their prey, since no mention is made 
of any such addition to the membership of their communi­
ties. 

When marchilil. these ecitoD ar:mI.t. appear to be directed 

by numbers of individuale, of a larger size and a lighter 
color than the regular workers, scattered at intervals of two 
or three yards. They stop often, and occasionally run back 
a little and touch some of the other ants with their an­
tennre, as though giving orders. At the headquarters there 
are individuals of still greater size and more ferocious as­
pect, which soon make any one molesting the nest acquainted 
with the efficiency of their enormous jaws. The temporary 
resting places of these ants are usually in hollow trees or 
underneath large fallen trunks that offer suitable hollows. 
One which Mr. Belt found in a hollow log, open at the side, 
must have contained a cubic yard of ants clustered in a dense 
mass, like a swarm of bees. And these were but a part of 
the whole community, as many columns were outside, some 
bringing in the pupre of other ants, others the legs and dis­
sected bodies of insects captured on tbeir foray. These in­
comers proceeded directly into the interior of the living 
mass through tubular passages, which were kept open just 
as though it were formed of inorganic materials. Like the 
hunting races of mankind, these predatory swarms are com­
pelled to make frequE'!nt removals to new hunting grounds. 
The migratory columns are easily known by all the common 
workers moving in one direction, the larvre and pUpil! of the 
community being carefully carried in their jaws. 

Many observations and experiments were made by Mr. 
Belt, testing the individnal intelligence of these wonderful 
creatures. Though inferior in some respects to ants which 
hunt singly, he does not heeitate to place them at the head 
of their order for intellectual and s�cial development. 

.. I •• • 
BOlENTIFIO AlI'D PRAOTICAL I.FODATIO •• 

STE..UI: LIFE BOATS. 

Ml'. H. G.A. Mitzlaff, in a paper read before the Institute of 
Naval Architects, proposes the use of steam in life boats, 
and suggests the hydraulIc propeller or rotary pump as best 
adapted for propulsion. He proposes the following dimen­
sions for such boats : Length 45 feet, breadth 11 feet, draft 3 
feet. The boat is provided with airtight chambers to pl'B­
vent sinking. 

THE HEAT OF THE SUN. 

Father Becchl, the distinguished Italian astronomer, has 
recently published the result of his investigations in the 
solar temperature, made during last summer, and states that 
his efforts were directed toward the determination of the re­
lation of the solar radiation with that of the electric light. 
The instrument used was a thermo · heliometer of the inves­
tigator'lI own inventioD, and the conclusion reached was that 
the radiation of the sun would be 36t times that of the car­
bon points. If, therefore, the temperature at the surface of 
the latter is fixed at 5,432· Fah., a number not exaggerated, 
and supposing the radiation proportional to the temperature, 
we obtain for the potential temperature of the sun 240'836· 
Fah. 

ELECTRICAL FIGtmES UPON CONDUCTORS. 

M. Schneep"li has investigated the conditions on which de­
pend the dimensions of Kundt's electri cal figures, which re 
suIt from the adherence of a fine isolating powder on a me­
tallic conductor, from which a discharge is tmitted. In the 
experiments, the discharge of a Leyden jar took place be­
tween a horizontal w.etallic plate sprinkled with lycopodium 
and an electrode in the form of a ball or cone above the 
plate. It was found that, the circumstances being equal, 
the diameter of the figure augmented with. the distance from 
the electrode to the plate, Lut never in a constant ratio. The 
eize of the figure augments also with the quantity of elec­
tricity which produces it. When the electrode is composed 
of a certain number of points, a regular circular figure is 
formed beneath each one. If in the path of the discharge 
a small plate of glass be introduce1 , a IIpace clear of J:owder 
appears on the metal plate of exactly the form of the glass 
plate inteJ'posed. With electrodes of conical form, present 
ing an angle of 60· or 30·, it is stated that the electrical fig­
ure is larger a8 the angle at the summit of the cone is amali­
er. Finally, 'the diameter of the electrical figure is larger 
when the discharge takes place in a rarefied gas than at nor­
mal atmospheric pressure. 

JAFANESE BRONZE. 
A curious bronze is produced in Japan, which, when made 

in thin plates, resemble8 slate, and is cavered with designs 
in silver. M. Morin has lately analyzed and examined the 
properties of the alloy, anri finds that it contains, in addition 
to copper, from 4 to 5 per cent of tin, and on an average 10 
per cent of lead. The combination is 6asily molded into 
thin plates. These are varnished, and through the covering 
the designs are scratched with a burin. The plate is then 
plunged in a silver bath, when the silver is deposited on the 
unprotected portions. Lastly, it is placed in a. muffie fur­
nace, when the copper blackens and the f.ilver remains 
bright. 

CURIOUS PHENOMENON OF ENDOSMOSIS. 
If the membrane which lines the interior of an egg shell 

be used to close the tube of an endosmometer, the latter be­
ing filled with sugar am'! water, and its containing vase with 
pure water, an odd circumstance will be noted. It the ex­
ternal surface of the membrane is toward the pure water, 
endosmosil!l is very rapid, and the water rises at the rate of 
some 4 inches per hour. But if, on the contrary, the inte­
rior surface is turned to the water, the phenomenon is almost 
aunihilated. Matteuci, is appears, has noticed a somewhat 
sImilar peculiarity in the skin of a frog. It would seem that 
the phenomenon is W01'tby o! II$UY, lI,Dee IS aho". that a 11-
qa,id. � not tzIl,v� $,p intp.nol' of ft ollllwe "l.tll tAe l!UJ1e 
facility outwards in as in tA!! ClOJ1� �OD. 
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THE VERTICAL MULTIPLIER BORING MACHINE. 

We have already laid before our readers three applications 
of that ingenious combination of gearing, the vertical mul­
tiplier, to woodworking machinery. By its use the band 
saw, the jig saw, and the circular saw have been adapted to 
run by the foot power of the operator, thus enabling the me­
chanic whose shop is not ot sufficient extent to require the 
work of a steam engine to supply its place, on the machines 
mopt employed, by a device which affords a means of apply­
ing his available force at perhaps the best advantage. 

We now present, in the annexed engraving, a representa­
tion of still another adaptation of the invention, recently 
made to the boring machine. The nature of 
the peculiar mechanism through which the 
power is communicated has already been fully 
described and explained In other connections, 
so that no further allusion to its constructiou 
is necessary. By its aid, however, in the pre­
lent machine, forty revolutions of the shaft, ac­
tuated by the treadle, correspond to 1,640 revo­
lutions of the bit, a four inch pulley being con­
nected with the latter, making a proportion of 
one to forty- one. The general arrangement of 
the boring mechanism will be readily understood 
from the engraving. A table is provided which, 
by � slotted support through which pae86s a 
set screw, may be adjusted at a hight suitable 
to the dimensions of the work to be operated 
upon. It has a longitudinal slot on itll surface, 
in which. travels a guid e  piece, against which 
the wood to be bored is held by the hand of the 
operator, as it is advanced toward the tool. 
This guide piece, by means of a slotted semicir 
cular bar and set screw, may be placed at any 
desired anele 80 as to allow for the boring of 
inclined holes. 

We recently had oCC&llion to examine this 
machine, and found that the tool penetrated 
through knots or woods in any directioll, with 
much facility and with the exercise of a quite 
small amount of effort on the part of the ope­
rator. It is evident that any sized bit, which can 
be adj usted to the shaft, may be used. This 
devIce will doubtless prove a useful addition 
to the shops of wood workers generally. 

states that this machine was not made in hi s own foundery, 
but that ill. all economizers now s upplied by him he will 
guarantee the accuracy ot the form of the coils. 

Many advantages are claimed for this economizer over 
those w ith vertical pipes. The first is that the whole piping 
presents a surface for the heat to beat against, the back part 
of the coil beiI'g exactly opposite the front space. We can 
see no difficulty, says the Engineer, to which we are indebted 
for the engraving, in arranging vertical pipes, so that those 
in the second row should be placed exactly opposite the spaces 
bet,ween the pipes in the first row, and so on alternately. An­
other advantage claimed is the rapid and continuous circula-

VERTICAL MULTIPLIBR BORING IIACHDrE. 

For furtLer information, address the 
Company, 23 Dey street, New York city. 

Combined Power ' tion of the water, there being only one unbroken stream, free 

• I •• •  
IMPROVED FUEL ECONOMIZER. 

Among many novel devices displayed at the recent exhibi­
tion of fue l. economizing appliances, held at Manchester, Eng­
land, ill a steam generator composed of three coils of ca.st 
iron piping, of four inches internal diameter. These coils are 
not cast whole, a s  stated in the Inventor'8 descriptive circu­
lar, but are formed of a number of half circles, bored and 
turned to Ilpigot and faucet joints. The ends of these half 
circles are reduced to three inches in diameter, and have ribs 
cast on the exterior surface. After the segments have been 
placed together an iron hoop or thimble is cast on over the 
j oints, and, by the contraction of the metal in cooling, draws 
the ends of the pipe close to­
gether. The exterior of the 
thimble Is of the same d iame­
ter as the ripep, and thus a per­
fectly smooth joint is obtained 
for scrapers to tuvel over ; the 
pipes are held securely togeth­
er, while all cement or rust 
joints are dispensed with. 

Should a coil become frac­
tured it can be repair'ld by split­
ting two hoop! and removing 
the damaged segment. 

The form of scraper will be 
readily understood by referring 
to the flngraving. One half re8ts 
upon the pip", embracing the 
upper portion of it, while the 
lo wer scraper is kept up to th!l 
pipe by means of a balance 
weight ; these scrapers are 
pushed forward by arms or pro­
pellers faetened to a center 
sh&£t, driven by a worm and 
wheel at the top of the ma­
chine, and supported by a foot­
stE.p in the center of each coil ; 
the scrapers follow the line of 
pipes until they reach the bot­
tom, when, by the action of the 
reversing' motion, they agaln 
ascend the coil to the top. 
These scra.pers will, undoubted­
ly, clean the coils from soot, 
provided the pipes are cast tru­
ly cylindrleal and the scrapers 
made to 1I.t them exactly ; but 
in the apparatus exhibited at 
Manchester this was not the case 
-the pIpes being 'very rough 
ca�tiogs Ilnd far from cylindri­
cal, consequently many por. 
t!oQs ofthe pipes wereuntouched 
by thtl scrapers, the points of 
which werEi frequently more 
than aJl inch apart. The inventor 

from all sharp turns and angles, thus avoiding strains upon 
the pumps and joints. By means of this rapid circulation it 
is maintained thll.t incrustation and deposit of s�ale on the 
interior of the pipes ate avoided, and their heating surface 
kept uninjured. The feed water enters at the bottom of the 
coil furthest from the boiler, which is the coolest end ; it 
passes into the second coil at the top, and, descending through 
it, enters the third coil at the bottom, becoming gradually 
hotter nntll it enters the boiler at a tem perature varying 
from 200· to 800'. From the absence of abrupt corners and 
bends, the coils can be well cleaned out by blowing through 
them with steam. It stands independent of all brickwork, 
and is self-contained in its own fram e, which reduces the 
cost of fixing. The three coils are estimated by the in ven-
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BELL'S FUEL ECON01lUZER. 

i 4  
tor to give 8S good results as au economizer comprising 
seventy vertical pipes. 

------------.. �,.� . .. ------------
American aad European Locomotlv e lil .  

American engines havp, as it were, gradually crystallized 
into certain definite and fixed forms. O utside c'y l inders and 
inside frames are now universally used here, whtrea�. on the 
continent, cylinders and frames are sometimes placed inside 
of the wheels and sometimes outside. The steam chests here 
are always pla ced on the outside and top of the cylinders ; 
thus there are often placed on the side and inside the frames. 
Almost the o nly kind of pistons which seems to be used 

there is that made with solid heads, with simple 
grooves turned on the outside, into which steel, 
cast iron, or brass rings are sprung. Here the 
varieties of packing in use are numberless. For 
simplici ty and cheapness the European is cer­
tainly very much superior to ours. Here the 
only valve gear now made is the shifting link 
motion worked from eccentrics on the main 
axle : there the shifting link, the suspended 
link, the Allen or straight link, the Walschaert, 
and several other kinds of valve gear are used. 
Some of them are wor ked from eccen tries placed 
outside of the wheels ; and in at least one en­
gine we nlJtice that the axle bearings are outeide 
of the wheels, and then the eccentrics are placed 
next the bearings, and a crank outside, to which 
the connec�ing rodli are attached. All wheel 
centers are made of cast iron ; there, of wrought 
iron. In the tyres of our truck wheels we are 
imitating Europeans, and steel tyres are now 
much used here for that purpose. The springs 
in American engines are , if we except the Boston 
and AlbaBY railroad, always placed above the 
axles and frames. In Europe tsey are often be. 
low. Here they are, excepting in four-wheeled 
engines, always arrangtld with equalizing lev. 
ers ; there this is not always the case. The use 
of plate frames is universal in Europe, whereas 
in this country they are now never used. 

In the construction of,locomotive boilers there 
is also a very great difference in their practice. 
The steam dome is there always placed either 
about the middle or n ear the front end or smoke 

box. The Becker pattern of boiler is also much used, espe­
cially in Germany and Austria. In this plan the outside of 
the fire box, instead o f  being arched, is rectangular, that is, 
the top of what we call the wagon top, instead of being 
round, is 1I.at, and is raised somewhat above the barrel of thtl 
boiler. The corners are, however, rounded somewhat. The 
crown sheet, instead of being stayed with crown bars and 
braces, is supported by long stay bolts screwed through the 
outside IIhe11 and the crown sh�et. Some of the engines 
which are to be built at the Grant Locomotive Works, for a 
Russian road, are to be made in thiil way. This is, we think, 
s very excellent plan, and is qnite certain to be adopted in 
this country when its merits become known. Shaking grates 
are, however, seldom shown in the illustrations of European 
engines : but grates very steeply inclined are still much used 

there It is very singular that 
in Europe the exhaust steam al. 
most nniversally is allowed to 
escape at the base of the smoke 
stack instead of the bottom of 
the smoke box as is the practice 
here. It will also be observed 
that there many of the smoke 
stacks are made conical ; that is, 
the base of the inside of the stack 
is smaller than the upper part. 
We have seen it stated that 
it is found that the steam 
blast is much more effective with 
this form than with a straight 
stack. We do not know, how­
ever, upon what the assertion 
was based, and would be glad to 
get some further information in 
reference thereto. The differences 
in points of detail are almos� 
numberless, and are well worth 
study. The reasons for many of 
these differences would be very 
interesting if carefully examined , 
and we int'md to return to the 
subject again. A very striking 
fact, however, is the much great­
er variety in the methods of con­
struction adopted in Europe than 
is in use here. The reason for 
this we believe to be, singular as 
it may seem, partly political. 
The suppression, or rather re­
pression, of individuality under 
republican governments has often 
been remarked. In this country, 
perhaps, no principle is more 
generally believed than that " the 
majority should I Ule. " The re­
sult is that this axiom prcd uces 
a kind of intellectual subeer­
viency of the individual to the 
will of the maj ority, which thus, 
to a very great extent, becomes 
t.he standard of right and wroD a' 
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i, tharefore, any new method of construction fails to be ap. 
proved by a majority, it is abandoned. We will not under. 
take here to determine whether the suppression of indio 
viduality is a gain or a loss. It is quite certain that origi. 
nality is very expensive when it exercises itself in the con· 
struction of locomotives or other railroad machinery, and 
that the Chinese virtue of uniformity has much merit, and 

is often profitable when great ingenuity and skill would not 
be.-Railroad Gazett�. 

An Electric Toy. 

To the Editor of tM &ientijic American: 

I send you herewith a sketch of a scientific toy, which I 
have recently constructed and placed on a bracket in front 
of the desk in my engine room. The main belt of the en· 
gine is 30 inches in width, and about 120 feet in length, and 
runs from south to north, at an angle of about 45°, and with 
a velocity of 2 ,500 feet pel" minute ; it is highly electrical. 

The idea occurred to me that the electricity so developed 
might be made US9 of for mechanical or other purposes ; and 
having seen an engraving of what is called an electrical 
wheel, I constructed one as shown herewith, but without the 
coils. A is a vial , about 6 inches in length by 1t inches in 
diameter, the bottom of which is inserted in a cavity in the 
bracket, B. In the center of the cork is inserted the eye end 
of a darning needle, the point projecting upward about 2 
inches, on which rests the wheel, C, which consists of two 
pieces of copper wire, 1-32 inch in diameter and 7 inches in 
length, placed at right angles to each other ; their centers are 
flattened and soldered together, and half an inch of the end 
of each arm is bent at a right angle, all in the same direction, 
and filed to a point. D is a copper wire, one eighth inch in 
diameter, one end of whieh rests against the needle, the 
other running in front of and about 6 inches distance from 
the belt, and terminating in 5 or 6 points, 2 inches long, pro. 
jecting toward it. 

On connecting the conducting wire with the needle, my 
wheel immediately started off at a �peed of 100 turns in 50 
seconds. I soon ascertained that, by placing a good metallic 
cOLld uctor beneath the wheel and making an earth connec. 
tion, I could add materially to its speed. Accordingly I placed a 
copper coil, E, 5� inches in diameter, one inch below the wheel, 
connecting it with the gas pipe, which accelerated its speed to 
14:l turns in 50 seconds. S :>on my wheel began to gyrate 
even to an angle of 20°. This annoyed and puzzled me. I 
eventually found that, by adding another coil, F, one inch 
above the wheel ,  and connectin&" it with the earth, I not only 
restored its equilibrium, but also increased its velocity to 173 
turns in 50 seconds. 

When the air ill dry and frosty, I have had it running as 
fast as 280 turns per minute, and the ozone given off by the 
wheel is apparent to the SE'nses at a distance of several feet. 
It al�o acts as a barometer, indicating (by increasing or di. 
minishing its speed) atmospheric changes Ileveral hours in ad· 
vanee. It is especially lively on the approach and during the 
prevalence of a northeast snow storm ; but w ith the wind 
anywhere from east to Bouth, it will scarcely move at all. 

The apparatus can be easily constructed by any person of 
ordinary intelligence, and it makes a very interesting scien. 
tific apparatus. It can as well be located in the counting 
room oar ttice as in the en�rine room. 

328 Delancy Btreet, New York city. EDWIN LEACH. 
• ••• • 

Elasticity and Slipping oC Belts. 

To the Editor of the &ientift ..American : 

It is pretty generally admitted , though sometimes contest 
ed, that any belt running upon two pulleys, one the driver 
and the other the d riven, must slip on both when any ap. 
precia.ble amount of power is being transmitted by it. It 
seem s to be very evident that, if a belt is passing from a 
state of greater to one of lesser tension, or vicl! vcr8a, in 
its passage around a pUlley : in the former case it must un. 
dergo contraction, and in the latter case extension, in di­
rection of its length ; and we know that a balt always exists 
in a different state of tension in the parts entering upon and 
leaving the given pulley. If, then, in passing around the 
driving pulley, a belt undergoes contraction, and on the driven 
pulley, ('xtension, there can be no point of the belt but must 
have a sliding movement on both pulleys, and thus result in 
�he dliven pulley baving a lower velocity than would be 
mathematically due to the diameter of the pulleys. Thus, 01 
two pulleys of exactly equal diameter, one driving and the 
other driven the latter must have the lower velOcity. In 

cases where high speeds are to be obtained by means of belts 
and the prime belt, that from the first driver, has a low ve· 
locity, this may become an important consideration. 

I recently, quite accidentally, observed a peculiarly deli. 
cate and interesting illustration of this property of belts, es· 
pecially illustrative of the invariable slipping upon the dri. 
ving pulley ; and I think it will be of interest to your read. 
ers, as it establishes that fact in a very beautiful manner. 

I have, in my factory, a num ber of pairs of spindles run· 
ning at about 5,000 revolutions per minute. Each of the 
pairs is driven from one countershaft by two separate driving 
pulleys, situated nearly close together, as in the illustration, 
and the spindle pulleys are so situated, one in advance of the 
other, as to take the belts from them. 'rhe countershaft be. 
ing directly over the median line between the two spindles, 
the two belts were practically of equal length. The spindles 
are alike in all material respects, ani carried 4 inch pulleys, 
the drivers on the countershaft being 24 inches in diameter. 
The work done by the spindles alternated regularly about 60 
times per minute, the belt of one spindle having-while the 
other was at work-nothing more to do tb an to turn the spin­
dle in its bearings ; and while the feed mechanism of the ma 
chine containing the spindles was not in operation, neither 
belt had any more to do than simply turning the spindles, 
which was practically equal. 

In this case : owing to the great disparity in the diameters 
of the driving and driven pulleys, and consequently in the 
area of surface wrapped by the belt (the distance from coun· 
tershaft to spindle being less than four feet), and the fact that 
the drivers were directly overhead, bringing the weight of 
belts to their aid : it is certain that, but for the elasticity of 
and the conseq uent difference in the tension of the two halves 
of the length of the belts, whatever slipping occurred from 
the resistance of the work would take place upon the smaller 
pulley. Bat this experiment shows ind ubitably that these 
belts always slip on the 24 inch or driving pulleys as well, 
eand, of course, most when the work is grea.test. 

It so happens that, of one pair of the 24 inch drivers, one is 
slightly larger in diameter than its companion, but so small 
an amount that it can only, with great care, be detected with 
the callipers ; and-although not essential to this illustration, 
as the sa.me effect would be produced by a difference in the 
length of belt-but for this latter fact the following interest· 
ing observation would prcbably never have taken place. 

In the engraving, 1, 2, is the countershaft with its pulleys, 
a and b ;  D and E are the pulleys of the �pindles. The ob· 
server is situated at A, and at W is a window. The holes in 
the belts made for the fll.stenings,-which, from use, had be. 
come sufficiently enlarged to permit the passage of the light 
-when situated as at H H', would allow the passage of a ray 
of light through the downward side of one beh and the up. 
ward side of the other, as at A B; and as the speeds of the 
belts were such as to cause these holes to cross the line of 
vision in periods of time less than the duration of the im· 
pression upon the retina, there appeared to be a permanent 

opening through them. If the pulleys, a and b, were exactly 
of the same diameter, and the feed works of the machine not 

in operation, the points, H and H', would, after completing a 
circuit, reappear in the Ilame position ; but owing to the 

slightly larger diameter of the pulley. b, the ray of light, 
when both spindles were idle, had a very regular upward 
movement until cut off by the pulley, a, as shown at C A, 
and, after a sbort time had elapsed-a little less than a mi . 
nute, by repeated timings-WOUld reappear at B A ;  and as 
the belts were running at about 5,000 feet per minute, it will 
readily be seen how small was the difference in the diameters 
of the pulleys, a and b. Now, when the spindle, D, was at 
work. E being idle, the downward motion of the point, H, 
became at once retarded, and the upward motion of the ray 
would become suddenly accelerated ; but when the spindle, 
E, was at w ork, and D idle, the point, H', became in tum 
retarded, and the ray would either come to a stand still or 
slightly descend, according as the material being operated 
upon by the machine offered more or less resistance to the 
cutting tools. The descent, however, was never 80 great as 
the ascent ; and whether the ray passed upward regularly, as 
when the spindles were both idle, or intermittently, as when 
they alternated in their work, its recurrence at B A always 
took place in the same period of time. The intermittent mo· 
tion of the ray of light could only be produced by the slip. 
pin.g of the belts on the upper pulleys, except that a small 
fra:tion of it might result from the etretching of the belts 
'betweQa pulleys, that is, between the leavUIg one pulley and 

entering upon the other ; but that this must be very small 
will be evident from the fact that, during one second (the 
period of one alternation of work from one f pindle to the 
othe!" and return), the belt would make about 21 complete 
circuits, or pass from pulley to pulley 42 times in that pe. 
riod; therefore the cbange in tension in the LWO halves of 
the belt's length must take place principally upon the l!Iurface 
of the pulleys. 

I think this example shows conclusively that, in any belt 
whatever, the sid e in contact with a pulley has a greater vee 
locity than the surface of the pulley itself. 

New York city. JOHX L. HAWKINII. 
.------.� .. �,-.------------

Measurln", the Width oc a Stream. 

To tl,e Editor of the &ientift American : 

In surveying, it is often necessary to ascertain tbe width of 
river, pond, or other body of water. with the least possible 
dflnT • 

The Relative Attraction oC the Sun and the Earth. 

70 the Editor of the &ientift American: 

Permit me to correct a serious mistake contained in Dr. 
Vander Weyde's communication, published in your issue of 
April 18th. Your correspondent incorrectly assuts that I 
have constructed an apparatus for measuring the changes 
of terrestrial attraction, consisting of a heavy iron globe 
floating in mercury; regarding which he remarks " that a 
floating object is identical with a lever scale, as the l IquId 
balances the floating body, and any change in the gravitation 
will equally affect both ; so that lIuch an apparatus would 
show no change whatever, even when transportt!d to the 
moon or to Jupiter. "  Dr. Vander Weyde appends to his 
irrelevant remark the following unwarrantable conclusion : 
" It is, therefore, not in the least surprising that Captain 
Ericsson, according to his own IIhowing, had no reeuIts." 
The reader will be surprIsed to learn that my apparatus, 
the principle of which Dr. Vander Weyde evidently doee not 
understapd, has been constructed for the 801e purpose of 
proving practically that, at the rising and setting of the snn, 
solar attraction exerted on a body resting on the sudace of 
the earth is exactly balanced by the centrifugal force acting 
in an opposite direction, called forth by the earth's orbital 
motion round the sun. The reader will find, �n referring to 
my communication inserted in the SCIKNTIFIC AMERICAN, 
March 14, 1874, that the result of the experiment with the 
floating iron ball was mentioned in my demonstration relat. 
ing to solar attraction simply for the purpose of convincing 
Mr. W. B. Slaughter, by actual experimental test, that solar 
attraction is neutralized by orbital centrifugal force. 'I'he 
reader will also find, by referring to the said demonstration, 
that, while the sun's attraction on the iron globe exerts a pnll 
of fully 748 grains, and that while a tractive force of a few 
grains suffices to move it across the vessel of mercury in 
which it floats. yet the globe remains perfectly stationary on 
the surface of the liquid metal when subjected to the stated 
pull of 748 grains exerted by the attraction of the ri�ing sun. 
Consequently the instituted experiments with my a ppara. 
tus, which in the opinion of Dr. Vander Weyde have prod aced 
" no result!,"  prove incontestably that the centrifugal force, 
called forth by the orbital motion of the iron globe, exactly 
balances the attractive energy exerted on its mass by the suu 
at the moment of rising and setting. I will not detain the 
reader by commenting on Dr. Vander Weyd e's criticism of 
my solar attraction apparatus, since it is based Ol! the il r61e. 
vant fact that " a floating object is identical with a lever 
scale, as the liquid balances the floating body. " Moreover, 
the reader cannot fail to percei ve, without further discussion, 
that, according to his own showing, Dr. Vander Weyde does 
not comprehend the plinciple of the apparatus nor its object. 

J; ERlcaIOIi. 

© 1874 SCIENTIFIC AMERICAN, INC.



ASTRONOMICAL NOTES, 

OBSERVATORY OF VASSAR COLLEGE. 

For the computations of the following notes (which are 
approximate only) and for most of the observations, I am 
indebted to students. M. M. 

PosltloDs of PlaDets fer May, 1 8 74. 
Mercury. 

Mercury rises on the 1 st a little after 4 A. M. , and sets a 
little belore 5 P. M. On the 31st, it rises about 5 A. M . .  
and sets near e i n  the evening. 

In the first week of May, it should be looked for before 
sunset, and near the last of May after sunset. It is too 
near the sun, in apparent position, to be seen between the 
15th and 29th. 

VeDu •• 
Venus rises on the 1st at 5h. 50m. A. M. , and sets at 8h. 

20m. P. M. On the 3ist, Venus rises at 6h. 7m. A. M. , and 
sets at 9h. 21m. P. M. 

On the evening of the 3d, Venus and Mara will have very 
nearly the same right ascension, and will differ little in de­
clination, Venul being a little further south in declination. 
M&nI paaaes the meridU.n one minute later than Venus. 

.ar., 

Oil the 1st, Mars rises at 5h. 53m. A.. M., and sets at 8h. 
27m. P. M. On the 31st. Mars rises at 5h. 8m. A. M. , and 
sets at 8h. 12m. P. M. 

Mars is very small at this time, but its rnddy light will 
enable one to recognize it after sunset, and its nearneps to 
Venus on the 3d will be a very marked phenomenon. 

Jupiter, 

Jnpiter rises on the 1st at 2h. 39m. P. M. , and sets at 3h. 
11m. the next morning. On the 31st, Jupiter rises at Oh. 
41m, P. M. , and sets a little after 1 the next morning. 

Althou�h we are moving away from Jupiter, and it is be­
comillg amaller, it is still the great beanty of our evening 
slties, and itl!l satellites, with their varied changes of posi­
tion. can be seen with an ordin"ry ship's glass. On the eve­
nillg of the 10th the second satellite will be invisible tn 
gluses of small power by being between us and the planet 
UIltil after 8 P. M. , and the fourth will become invisible af­
ter 9 P. M. , by the planet's passing before it, or between the 
satellite and the earth. 

SaturD, 

On the 1st, Saturn rises at lh. 33m. A. M" and sets at 11h. 
25m. A. M. On the 31st Saturn rises at 1 1h. 38m.  P. M. , 
and sets the next forenoon at 9h. 25m. 

Saturn should be looked for in the morning, as it CJmes to 
the meridian at 611. 25m. on tbe 1st, and at 4h. 29m. on tbe 
31st. Although it is in southerly declination, and is only 
31 ° above the horizon in this latitude, its ring can be SQen 
with a glass of low power. 

UraDUS, 

On May 1,  Uranus rises at 10h. 45m. A. M. , and sets at lh. 
10m. the next morning. Ou the 31st, Uranus rises at 8h. 
51m. A. M. , and sets at 1111. 15m. P. M, 

NeptuDe. 

1S:.eptune rises in the early morning and sets about 6 P. M. 
on the 1st and 4 P. l\{. on the 31st. It requires a very good 
telescope. 

SUD Spot., 

The record is from March 14 to April 18. Observations 
have been s8riously interrupted by cloudv weather, and high 
winds have in some cases prevented good d efinition. Spots 
�ve, with one exc�ption, been small, and, like those of last 
month, have shown sudden and decided changes from day to 
da.y. This was notiqed particularly on March 27, when 
there was not a trace of seven 1 epots which had been scat­
tered over various parts of the disk on March 25. Again, 
all th")se seen on March 27 had diea.ppeared by noon of March 
28, and several new ones had broken out , On the other 
hand, a group which appeared on March 30, just within the 
eastern limb, remained invariable in its regular passage 
Ilcross the disk as long as the weatber permitteg it to be 
seen. This group was quite large, so that it could be SAen 
through smoked glass. Faculre have usually been noticed. 

B arometer aDd Thermometer, 

ThQ meteorological j ournal from March 15 to April 18 
gives the highest barometer, April 13, 30 ·55 ; the lowest 
barometer, April 10 , 2fJ'[iG : the highest thermometer, March 
18, at 2 P. M. , 02 ' ;  the hwest thermometer, March 24, at 
7 A. M" 11 ° .  

l\" rorxT OF HAIN 
The pain which fell be: w.'en the night of lfnrch 16 and 

the evening of March 1'7 am O'mted to 0 '57 inches. 
The rain which fell between t.he morning of April 7 and 

the mopning of April !J amounted to 0 '82 inches. 
------......... . .... , .. ------

Amel'loan Agricultural lUachlnery In Germ DY. 
A German correspondent writ�3 in the New York Herald 

that, until a very recent date, Mesers. Ransome & Sims, with 
a few other E nglish manufacture!'s of agricultural machinery. 
monopoliz ed nearly aU the trade of the E uropean continent. 
Now American makers are running them hard . The imports 
of agricultural machinery from America into Germany com· 
menced about seven years ago, and the business then has 
rapidly developed into an imp :>rtant branch of commerce. 
The chief depots of American agricultural ma.chinery are Bre­
men, Hamburg, and Stettin. The principal articles sold are 
mowers and reaper�. L3.wn mowera are the largest item. 
Pitchforks come next. A very little has as yet been done in 
threshing machines. 

and reapers, which will represent a sum of $1,000,000. or 
thereabouts, payable to the United States as II. net result of 
the transaction. 

The firms at present doing the largest business are : Messrs. 
Adriance. Platt & Co, . of New York ; D. M. Osborne & Co. , 
New York ; W. A. Wood & Co . •  Hoosick Falls. New York. 

many-fires have occurred through our domestics hunth 
bugs and other smal l fry by the light of a candle or lamp. I. 
their anxiety, especially, to hunt fleas, they forget they may 
produce an enemy much more to be dreaded. Many fires · 
also occur through persons fumigating apartments to get rid 
of bugs and various kinds of vermin. 

The German manufacturers cannot turn out good agricultur­
al machinery. Many attempts have been made by them to 
copy America.n workmanship. but none ha.ve been satisfactory. 
Buyers on the European continent, though hard to convince. 
are now agreed that American cast iron is the strongest in 
the world. It has an advantage of twenty-five per cent over 
German east iron in strength. and is nearly 16 per cent 
stronger than English cast iron. So the export of agricul. 
tural machinery to the Eu.ropean continent has become a pro­
minent feature of American trade. and is susceptible of a still 
further development. 

A few instances have occurred through the concentration of 
the sun's rays upon glr.ss fish globes. On the 16th October, 
1845, at two P. M. , Mr. Philbrook's residence. Mill atreet 
Worcester, was set on fire through the concentration of the 
sun's rays upon a water croft standing upon a table. Colored 
bottles in chemists' shops, cracks, and bull's eyes in glass 
have been known to focus snfficient heat from the sun to set 
buildings on fire. 

Wherever the emigration movement is active. a large num­
ber of agricultural machines are always salable. In the 
city of Breslau especially, where estates are large and farm 
laborers constantly becoming fewer, there is a promising mar­
ket, which has already yielded good retu.rns, and is likely to 
do so for a long time to come. The loss of handB in Germany 
during the French war, and the fact that the landlords have 
much money and few workmen, should induce American 
manufacturers of agricultural machinery to direct their at · 
tention to Germany with a careful and attentive eye. The pro­
fits of the business are satisfactory. and payment generally 
prompt or easily enforced, so that there is the smallest possible 
riak of bad debts. 

------.......... � . .. ---------
Curious Orlt;tlD of Fires. 

Alfred Tozer, of the Chief Fire Station, Manchester, En­
gland, communicates the following paper, on the origin of 
great firell from a natural history point, to Hardwicke'S &ierwe 
Gossip. 

At a recent meeting of the Lower Mosley Street Natural 
History Society, I submitted a piece of leaden water pipe, 
sent to me by Captain Drew, who received it from Mrs. Bake­
well,St. Mary's Gate,ln January last. It appears that Mrs. Bake· 
well's kitchen in St. Mary's Gate is infested wEh rats : they 
have, on several occasions, bitten through the water pipe and 
flooded the place. The pipe has been twice bitten through, 
and the hole soldered up. The rats, no doubt, being thirsty, 
bit through the pipe to allay it. Two instances have occurred 
at Phillips' warehouse, Church street , one in 1851, the oth· 
er in 1856 : in both clLses the lILt gnawed through a leaden 
gas main pipe a few inches above the floor. Other similar in­
stances have occurred of rats gnawing a gas in mistake for a 
water pipe : it has been thought they heard the water bubbling 
in the gas pipe, and have not found their mistake until they 
bave penetrated the pipe. Phillips' warehouse was on both 
occasions damaged,by fire through some of the employees seek· 
ing for the escaping gas with a light. 

A fireman, in the performance of hie duty, often meets with 
many curious and interesting instances of causes of fires, a 
few of which I will give, which you may, perhaps, think 
worth while to find a corner for in your interesting Go81fip on 
natural history, etc. 

I have attended and traced several instances of fires occu!· 
ring through rats and mice gnawing lucifer matches. Matches 
are now dipped in paraffin wax instead of sulphur, as be­
fore ; the rats or mice have carried them under the 11001" for 
the purpose of gnawing off the wax ; in doing so, their teeth 
have come in contact with the phosphoros at the ends, and 
so fired them. In 1856 I attended a fire at the Sultan's Pal­
ace at Scutari, Asia Minor. After the fire, I gathered from 
under the flooring a quantity they had been gnawing. Some 
years ago a fire occurred in London, caused tbrough a jack­
daw getting at a box of lucifers. and pecking them untU it Bet 
them on fire. 

Fires have occurred through rats and mice conveying, un­
der the flooring boards, oily and fatty rags, which have after­
wards spontaneously ignited, This is rather a common canse 
of fires in cotton mills. 

The following is an extract from the Jou'1'1Ull of the United 
Service Institution, Whitehall yard, London, No. 52, for 
1868 : .. One of the presents sent to the Museum of this In­
stitution is a rat's nest and young. The nest was set on fire 
by a lucifer matcb , ignited by the old rat as she worked it in· 
to her nest. LiElutenant A. H. Gilmore, R. N. , states that a fire 
occurred on board Her Majesty's ship Revenge from a similar 
cause. " 

Cats and�dogs have caused fires in various ways ; such as up­
setting explosive and inflammable things into fires and lights, 
al so through lying inside fenders and under fire places. Hot 
coals have fallen and adhered to their backs, which caused 
them to beat a hasty retreat, no doubt being anxions to get rid 
of the annoyance as soon as possible. They have sometimes 
succeeded by rolling .or rubbing on carpets, curtains, beds, 
straw, shavings, and other inflammable things. The last in­
stance I recollect occu.rred at a baker's shop in Albion street, 
Gay thorn. A dog was lying under an oven fire, a piece of 
chip fell from the fire on to his back ; he immediately ran to 
some shavings, rolled upon them, at the same time setting 
them on fire before the eyes of his master. In 1863,three distinct 
fires were caused in one room of a gentleman's house in Canon. 
bury, Islington, through a cat lying inside the fender, when 
some hot ashes fell ont of tae fire on to its back, which cau8eJ 
it to rush about the room, when the cinders were deposited in 
different places, which set fire to the carpet. 

Fires have occurred through the spontaneous ignition of 
pigeons' dung under the slates and tiles of houses. Professor 
Buckland traced two fires to this cause. See Builder, 28th 
t;eptember, 1844. 

Birds' nests under the eaves and wooden crevices of houses 
have been frequently set on fire through sparks from a neigh­
boring chimney, and have contained sufficient inflammable 
matter to set fire to the buildings. 

Although I have given the dogs the credit of producing 
work for the firemen, still it would not be fair if I WHC to 
omit to mention that they have freqnently discovered and 
given timely notice of fires ; and many an anecdote can be 
told Qf the very great interest dogs take in and at fires. 

. . .. .. 
Flexi ble aDd WrouKht Iron Air Tu blDg for Mining 

Purpo.el!l. 

A correspondent of the London Mining Journal states that 
air drifts have lately been driven by the aid of sheet iron 
tubes fitted into each other, spigot and faucet fashion . A 
great saving has thus been caused by doing away with the 
necessity of driving, in many cases, an expensive tempora­
ry drift as a retu.rn for the main drift, to be abandoned 
when the desired point is reached and the ventilation estab­
lished. 

The great difference in cost between driving an expensive 
air way and using the tubing will be appreciated by mining 
engineers ; and in the case of the drift, it may not be re­
quired after the holing, while the tubes may be used over 
and over again. Good mining has often been done with a 
brattice wall, but the drift or heading has, in nearly all cases, 
to be made larger than eventually required, m9.king tbe cost 
of the wall much more Wan the tubes, besides being a 
mnch slower and more tedious operation. In many cases 
these tnbes are invaluable, such as opening places much 
broken and fallen, in which it is impossible to erect any of 
the ordinary modes of brattice. Bein� made of stout IIheet 
iron (Figs. A, B, C, showing the lengtbs of pipe, angles, and 
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manner of joining), riveted and with well fitted joints, and 
having bends of all angles, we have an air way vastly im­
proved over the old forms of br8ttice, either of timber or cloth. 
whicb cannot be made thoroughly airtight, being therefore, 
for long distances, quite useless, especially where strong cur­
rents of air are requisite to enable blasting powder to be 
used. The writer saw, in Belgium, a long single drift be­
ing driven to some workings on the opposite side of a syn· 
clinal, or basin, in the coal measures. Iron tubes were led 
in of about 15 inches diameter, and air was propelled through 
them by a small engine driving a fan. The drift was dri­
ven by means of the ViUepique perforator, which was 
worked by compressed air, advantage being taken of this 
power to work tbe small engine. Large quantities of gun­
powder were daily consumed, and the immem e amount of 
smoke generated thereby was efficiently cleared away by 
these means. 

A very handy tubing (Fig. E) made of brattice cloth, kept 
in a circular form by means of hoop iron rin[ s, was also 
used ; to each ring is fastened a hook, so that the tubing is 
easily and rapidly hung up to the roof. Their portability 
is a great recommendation to miners, as they pack up like a 
concertina, as shown in the engraving, hundreds of yards 
thus occupying a very small space. 

Both of these air tubes are destined to be largely used 
in collieries ; and for mines where the wooden box has so long 
been USQd, they will certainly be a great boon. 

------......... ....... -------
PerU. of BallooDlnK, 

In 1873 about 8,000 Americln mowers and reapers were 
sold on the Europaan continent. During the present year, it is 
estimated that there will be orders for at least 12,000 mowers 

That mischievous animal the monkey has lent its aid to the 
devouring element. Fires have occurred through its agency, 
in a similar manner to Citts and dogs, also through its playing 
with fire in various ways. In one instance a monkey upset 
a charcoal brazier, and set a room on fire. Many-yes. very 

A party of seven persons, two females and five men, under 
charge of the aeronaut Barbier,essayed an aerial excursion re 
cently at San Francisco, in a balloon carrying 60,000 cubic feet 
of gas. A strong wind blew at the time. The ascension was a 
snccess,an altitude of 7,000 feet was attained. The descent was 
disastrous. The anchor rope caught on a building and the rope 
broke. Up darted the balloon 400 feet, when a crack was 
heard ; the balloon burst open and down it came, thumping 
the passengers upon the gronnd with great violence, capsizing 
the car, entangling the passengers in the rigging and dragging 
them along the ground for a third of a mile. Finally they 
were rescued, bruised sadly, but no limbs broken, 
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THE )lEE TING OF THE NATIONAL ACADEMY OF 

SCIENCE. 

The National Academy of Science, which held a meeting 
last October in this city, is again in session at the Smith­
sonian Institution in Washington. This body, as we before 
have had occasion to explain, is the highest scientific asso­
ciation in the country, and includes among its members all 
or nearly all eminent American scientists. The papers read 
are therefore of considerable importance, and in the abstract 
which we present below will be found a careful resume of 
their contents. 

Professor Joseph Henry presided over the deliberations, 
and recently rendered a graceful compliment to the President 
of the American Association for the Advancement of Science, 
Profes80r Le Conte, in calling upon him to open the proceed­
ings with the reading of his paper on the classification of the 
rhiphophorUB coleopteTfl . The American Association, by the 
way, is a body which is perhaps more popularly known than 
the National Academy ; but we can hardly agree with a con 
temporary which alludes to it as a rival organization. The 
cause of Science is one that calls for ciloperation and not 
competition ; and while societies may have distinctive names, 
they all strive for the same object in unison. 

Professor Le Conte makes a division of the insects above 
named: irito three series : (1) Haplogastra, having abdomen 
alike in both sexes ; ventral segments not prolonged upward 
into a sharp edge. (2) Allogastra, abdomen dissimilar in the 
two sexes ; ventral segments prolonged upward, forming a 
sharp edge. (3) Heterogastra, abdomen alike in both sexes ; 
ventral segments prolonged upward to fit into the elytral 
groove. Many other distinctive characteristics were given, 
with a detailed description of the very numerous genera be· 
longing to each of the series. 

Professor Fairmsn Rogers followed with a paper on ap. 
parently an odd subject for scientific discussion, namely, 

AN AUTOMATON TO PLAY TIT·TAT·TOO. 

Babbage, he said, in speaking of his analytical engine, has 
suggested that a machine might be made which would play 
a game of combination, such as drafts, provided the maker 
of the machine himself would work out perfectly the se­
ql1ences of the game. Professor Rogers finds that the se­
quences of tit·tat·too are easily tabulated, and hence an au­
tomaton may be made which will play the game as follows : 
The opponent to the automaton makes the first move in the 
game, and in so doing causes a certain cylinder or equivalent 
device to change its position. This, from the construction 
of the apparatus, causes the automaton to make that play 
which the proper sequence of the game requires, and at the 
same time moves the corresponding cylinder into position. 
The next play of the opponent moves the third cylinder, and 
the combination of the three cylinders determines the action 
of the automaton for the fourth ; and so on throughout the 
sequence. If the player plays perfectly, the game will be 
drawn, as the automaton's play will be mathematically cor 
recto If the opponent makes a mistake, the automaton, by a 
simple device, takes advantage of it, and makes such a play 
as to win the game. The object of the speaker was to show 
that stich mechanism, applied to apparatus for registering 
physical phenomena or for performing geometrical or mathe­
matical operations, may enable such mechanical devices to 
have a use much more extended than heretofore. 

THE FUNCTIONS AND MECHANISM OF AUDITION 

was the subject of a paper by Profeasor A. M. Mayer, in 
which he shows that the significance of the anatomical rela­
tions of the parts of the ear is to bring the sound vibrations 
to act with the greatest advantage on the co-vibrating parts 
of the ear, and to cause these parts to make one half as many 
vibrations in a given time as the tympanic or basiolar memo 
branel!. This is demonstrated by an extended review of the 
functions and pOSsibilities of different portions of the audio 
tory apparatus. In the course of this train of argument, Pro­
fessor Mayer advances the view that what are known as the 
hair cell cords, having swellings in the middle of their 
length which cause them to act like loaded strings, are pro­
bably so constHuted that each hair cell cord is adapted to co­
vibrate with only one special sound, and that a cord in the 
ductus of the ear will vibrate only half as often in a second 
as the basiolar membrane to which it is fastened. In a second 
paper on 

THE DURATION OF THE SENSATION OF SOUND, 

Professor Mayer said that experiment proved that the resi. 
dual sensation only occupied one five-hundredth of a second 
in the case of 40,000 vibrations per second ; but in the case 
of 40 vibrations to a second, the residual vibration was one 
eleventh of a second. He concludes that the whole ear 
vibrates as one mass, and the durations of these oscillations 
of the whole ear are far too short to remain one thirtieth of 
a second. He thinks that this explains our inability to dis­
tinguish the actual pitch of sound when that pitch exceeds 
certain well known limits. 

THE REFLECTION OF SOUND FROM FLAMES AND HEATED 

GLASSES 

was the subject of another paper by the same author. Two 
similar resonators are placed with the planes of their mouths 
at right angles to each. Then in this angle Profeslor Mayer 
firmly fixes the tuning fork corresponding to tho r680nators, 
so that the Droad face of one of its prongs faces the mouth 
of one resonator, while the space between the prongs 
faces the mouth of the oth13r. Complete interference of the 
sounds issuing from their mouths is obtained, and the only 
sound that reaches the ear is the faint sound given by the 
fork's action on the air outside the angle included by the 
mouths of the resonators. If in these circumstances we close 
the mOlil.th of either one of the resonators with a piece 0 

cardboard, the open resonator will strongly re.enforce the 
sound of the forks. If we now cover the mouth of this 
resonator with ca.rdboard, we shall again have silence. 

Now substitute for cardboard, when both resonators are 
open, the 11ame of a bat's wing gas burner, with one resona. 
tor, and use something more permeable to sound than the 
cardboard with the other. By trying a series of more and 
more permeable diapbragms, it was found that 1.racing paper 
just equaled the effect of the gas 11ame in guarding the 
mouth of the resonator from the entrance of sound. A sheet 
of heated air above the gas burner was found to be exactly 
equivalent to the gas 11ame. The passage of a sheet of cold 
coal gas over the mouth of the resonator produced a simila.r 
effect ; and so also did carbonic acid gas, though in less 
degree ; but cold, dry hydrogen closed the mouth of the 
resonator more effectively thllll either of the above gases, 
though not equal in this respect to the heated air above the 
bat's wing 11ame. Among other curious results, Professor 
Mayer has ascertained that there is an absorption of Bound 
in the bat's wing 11ame ; that the 11ame is heated by the 
sonorous vibrations which enter it as such, and issue as 
heat vibrations. He has endeavored to obtain a quantita. 
tive mathematical aualysis of this absorption and hopes for 
exact results. 

Professor Norton, of Yale College, referring to 

" TESTS OF THE STRENGTH OF PINE, 

said that after repeated strains a molecular change took 
place in the wood, and the effect of strain, after an interval 
oi rest, to a great extent not only passed away but even left 
the stick with less set than it had a short time before. As 
one of the results obtained,it appears that a load equal to one 
fourth of the breaking weight produces a permanent set, 
and that repeated applications of this load from day to day 
are attended with a continually increasing set. It result s 
that such wood should never be subjected in any structure 
to one fourth of its breaking strain. 

THE FUNCTIONS OF THE BRAIN AND lOUtVES 

was the title of a very interesting discourse by Dr. Brown­
Sequard. The theory ordinarily assumed is that sensation 
is conveyed through the body by the nerves, as the bells 
rung in any part of a hotel have the sound conveyed along 
wires to a central office where the fact is recognized from 
where the call may come. This aasumption is as false as it 
is simple. There is no necessity for more than a very few 
fibers to establish communication between the brain and the 
spinal cord. It is more like a telegraphic communication 
than a movement along a wire, by which sensation is con­
veyed from the periphery to the brain, or the brain transmits 
its orders to the periphery. If, said the speaker, a piece of 
ice is laid upon my foot,I have at once the sensation of a con· 
tact, sensation of a temperature, the sensation of the extent 
of the surface of the ice that touches me, the sensation of 
the weight of the ice, and, if it is It'ft upon my foot, the sen· 
sation of pain, and the sensation of the skin to which the 
ice is applied. All those forms of knowledge are communi· 
cated at once. I believe that all tllese impressions are com· 
municated to the spinal cord, which as a single wire trans· 
mits it to the brain. 

" 

Now as to the two sides of the brain : The old view was 
that the left side of the brain governs the movements of the 
right side of the body, and the right side governs the move' 
ments of the left side of the body ; and that there is a simi· 
lar view respecting perception and sensation. Facts oppose 
this view. One third of one half the brain may be utterly 
destroyed without any symptom of tho inj ory ; then one 
third of the other half, and still no symptom. Still another 
third of either half may be destroyed without any indication 
of ill health. There are hundreds of the first named cases. 
With reference to the location of intelligence in the brain, 
the lecturer said that most physiologists are agreed that it 
exists in the gray matter of the upper parts of the organ. 
There is no Case on record where the gray matter on both 
sides of the brain has been destroyed without the loss of in­
telligence, and we must regard that gray matter as the seat 
of the intelligence. But vast portions may be removed be· 
fore the loss of intelligeBce becomes apparent. This the 
speaker had tested and proved by vivisection of the lower 
animals. 

By the applicaUclD of galvanism to certain parts of the 
brain, Dr. Ferrier has produced certain movements. This 
would seem to prove that there are in the brain certain cen­
ters of movement governing certain parts. But this is only 
a semblance. It is perf&etly well known that the cutting 
away of a large portion of the brain does not produce the 
least alteration of voluntary movement anywhere. We now 
know that only a few fibers are necessary to make the con· 
nection between the "'pinal column and the brain. The brain, 
like the rest of the body, receives nerve fibers coming from 
other nervous centers, some along the blood vessels, for there 
are a Ilreat number of fibers starting along the blood vessels 
and going into the cellular tissue of the brain ; some fibers 
coming from the sympathetic nerve ; others coming from 
various sources. We find, for instance, that the prick ot an 
exceedingly fine needle at the crux eerebeZli will produce ro­
talY movements, the animal whirling around with a rapidity 
impossible in a normal condition. ' The activity of the heart 
may be stopped by the prick of a needle point ; convulsions 
may be similarly stopped by the action of carbonic acid on 
the mucous membrane of the throat. With these facts 
under consideration. we may see the vast field of research that 
yet

" 
lies before us, the mere questions arising from the acti­

vity of nerve cells ajJ�rding an almost boundless subje ct for 
inquiry. But it ill evident that we cannot locate the centers 
of either sensation or motion in specific parts of the nervous 
system 

Professor Simon Newcomb gave a d.-scription of the pro­
ceedings to be taken by the United States in observing 

THE TRANSIT OF VENUS 

next December. After referring to the various methods of 
observation and the difficulties pertaining to them, he said 
that, about two years ago, circulars were sent to American 
consuls in almost every part of the world where the transit 
is visible, to ascertain the condition of the weather at those 
points in November and December, and every other source of 
similar information was utilized. 

The only satisfactory station in the southern hemisphere, 
in respect to weather, was found to be Hobart Town, in Tas­
mania. But from all the other proposed southern stations 
the accounts were very bad, notably at the proposed station 
at Hurd's Islands ; the chances of observation ther� did not 
exceed two tenths. The most favorable station left at the 
south was Kerguelen Island , and that was selected. A party 
will also be landed, if practicable, at Croisette. Instead of 
sending four parties to each hemisphere, we shall send three 
to the north and five to the south, to equalize the chances as 
to weather. It is hoped to get complete results from two 
p�rties in each hemisphere. 

To each party there are detailed two officers from the Ob. 
servatory, two from the Coast Survey, on ! from the navy, 
and two civilians. Professors Hall and Harkness go to Ho­
bart Town . Among them are the celebrated astronomers 
Professors Watson of Ann Arbor, Mich. , and Peters of Clin. 
ton, N. Y. The constitution of each party is such that in case 
of disability on the part of its chief, the second officer can 
take his place. Each party will have three photographers­
a chief photographer, who must. have been of long experience 
in the business, an assistant who has had practice, and a 
second assistant trained only for the occasion. Nearly all 
the second assistants' positions have been filled by students 
or graduates of various schools and technological colleges 
throughout the country. The parties for the southern sta­
tion will sail, we expect, about June 1 . " These are all ready ; 
the . photographers are to be in full practice here next week. 
The northern parties will go later and not all together. The 
Navy Department has furnished a ship, the Swatara, to go 
to the southern stations. The longitudes of the stations will 
be determined by occultations wherever telegraph communi­
cation is impracticable ; but already there is such communi­
cation between Vladivostok and Hobart Town. Arrangements 
are made with the governments for exchanging longitude 
signals, and the prospect of the extension of cables to New 
Zealand and other points give' fair hope that there will be 
only a few points where occultations will be the sole resort 

Major J. W. Powell read a paper on the 

COLORADO CA:&ONS, 

giving an account of the progress made in the survey of the 
Colorado river and its tributaries, under direction of the 
Smithsonian Institution. Among other wonderful natural 
phenomena is the Grand Canon, tht' most profound chasm 
known on the globe. \Vere a hundred mountains, each as 
large as Mount Washington, plucked up by the roots to the 
level of the sea and tumbled into the gorge, they would not 
fill it. 

Perhaps the most wonderful of the topographic features 
of this country are the lines of clifts, escarpments of rock 
separating upper from lower regions by bold, often vertical 
and impassable barriers, hundreds or thousands of feet high 
and scores or hundreds of miles in length. 

_ . • .  -
Floats Cor Ships' Boats. 

The marine department of the London Board of Trade 
have been making experiments with the boats of coasters, 
and find tha.t any old boat can �be converted into an efficient 
lifeboat bV using air casings outside. The marine depart· 
ment have for this purpose used air cylinders, which they 
have specially designed, fastened outside the boat by a net­
ting ; so that the boat can be used for an ordinary boat as 
long as wanted, and converted into a lileboat when occasion 
requires it. The material used for these cylinders, and ap­
proved by the marine department, is a combination known as 
.. Clarkson's. " It conaists of a layer of cork about a quarter 
of an inch thick between two layers of strong canvas. One 
cubic foot of air space in these cylinders will support about 
60 lbs. The cylinders of this material are the 

'
cheapest,most 

efficient, and most durable means yet invented for convert­
ing an old boat into a lifeboat. Mr. Clarkson has made the 
experimental cylinders on models furnished to him by the 
marine department, and is, we believe, prepared to supply 
any number demanded. Air cases to place inlride lifeboats, 
also made of this material, have been supplied to some of 
the mail steamers, and are much preferred by the marine 
department to cases of copper, iron, zinc, or wood, as they 
are practically indestructible, are not affected by heat, and 
are very light.-Nautical Magfl2ine. 

• • • • •  
Lemons Wholesome. 

When peop1e feel the need of an acid, if they would let 
vinegar alone, and use lemons or apples, they would feel as 
well satisfied, and receive no inj ury. A suggestion may not 
come amiss as to a good plan, when lemons are cheap in tlie 
market, to make good lemon sirup. Press your band on the 
lemon, and roll it back and forth briskly on the table to make 
it squeeze more easily ; then press the juice into a bowl or 
tumbler-never into a tin ; strain out all the seeds, as they 
give a bad taste. Remove all the pulp from the peels, and 
boil in water-a pint for a dozen pulps-to extract the acid. 
A few minutes boiling is enough ; then strain the water with 
the j uice of the lemons ; put a pound of white sugar to a pint 
of the juice ; boil ten minutes, bottle it, and your lemonade 
is ready. Put a tablespoonful or two of this lemon sirup in 
a glass of water, and have a cooling, healthful drink. 
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THE WHIT.ORE TURBINE WHEEL. 

The essential feature 01 the invention represented in the 
annexed engravings consists in the arrangement of the gates, 
which are placed in pairs on opposite sides of the whelll, and 
so controllpd that the pairs opel!. snccessively. This construc· 
tion is claimed to be much more advantageous than that in 
which all the gates are worked simultaneously to present 
larger or smaller apertures, because an equal force is at once 
applied to both sides of t.he wheel at the same angle, derived 
from the power of a solid body of water of the full dimen· 
sion of the gate opened. 

The guides are secured in the usual ma 
ner between the plates. The pivot bolts of 

the gates, A, Fig. 1, pass up through the np' 
per plate and h ave attached to them adjusta' 
ble levers, B, Fig. 3, by meane of set screws, 
as shown. The ends of the levers, B, are 
provided with friction rollers which enter 
slots or cam grooves, C, in the under side of 
the cam wheel. D. The arrangement of these 
cam slots is such that, by turning the wheel, 
D, by means of the rack and pinion repre· 
s ented , the gates numbered 1 (Fig. 3), on the 
opposite sides of the wheel, will be first 
open ed, and pairs 2, 3, and 4 will follow suc· 
C Jssively. 

In Fig. 2, the wheel is represented without 
the casing, and, as will be seen, is made in 
the form of a cone. This shape, it is claimed, 
adds to the strength and secures the best pos· 
sible natural discharge, as it obviates down· 
ward pressure. 

The manufacturers inform us that the ap· 
paratus is in successful operation in many 10· 
calities. They state that they find that a 30 
inch wheel, under a 14 foot head , uses, with 
aU gates open, about 100 inchos of water, but 
that with the gates ha.lf closed, requiring but 
50 inches of water, the same speed is obtained, 
sufficient to operate a run of burrs and the 
ma.!hinery of a grist mill. The object of tbe 
large wbeel is to use the water down to a head 
of 7 or 8 feet in case of drouth ; and in the 
instance where it has been applied , it is sta· 
ted that three bushels more of grain, per hour, 
are ground than W9 B formerly done with the 
overshot wheel, for which the Whitmore tur· 
bine was substituted. 

The gates may be readily adj usted in case 
of leakage ; and in event of one becoming ob· 
structed, the rest may be closed until the dif· 
ficulty can be removed. The wheel is built 
as represented in our engraving in sizes under 
10 inches ; above this, the : differellce lies in 
the position of tbe set screw, which is ar· 
ranged in tbe gate instead of in the levers, 
B. Each turbine, we are informed, is carefully coDstructed 
of the best materials, under the immediate supervision of 
the iDventor, Mr. Titus Whitmore. For further particulars 

address the manufacturers, Messrs. N. A. Beebe & Co. , Wa· 
terloo, Iowa. 

• • •• • 
Vnderll:rouod Telegraph Llnee. 

Mr. George B. Prescott states that the system of under· 
ground lines in England is both extensive and well con· 
Btru�t.ed, embracing 3,000 miles of wire and nearly 100 mUes 
of iron piping. 

The conductors usually employed for underground lines 
consist of No. 18 copper wire, covered with gutta percha to 
the gage of No. 7. In order to keep the gutta percha from 
the atmosphere, the exposure to which would cause it to 
crack and decay, and thus destroy the insulation , it is tarred 
and then covered with linen tape and tarred again. The pre. 
paration of tar through which the gutta percba aDd taped 

J rimtifit �mm,au. 
wire ill drawn, is composed of one quart of raw linseed oil 
to two gallons of Stockholm tar, and is applied warm. 

The wires, when thus prepared, are cut into lengths of four 
hundred yards, and as many as are required to be laid in ODe 
tube are made into a loose cable, and tied together with tape 
at distances of six feet apart. Whl'n the wires are drawn 
into the tubes the tapes are removed and the wires permitted 
to lay loosely in the pipes. 

The tubes into which the wires are drawn are C&IIt iron 
socket pipes of two, three, and four inches diameter-the 
sizt;l employed depending upon the number of wires to be laid 

THE . WHITMORE TURBINE WHEEL. 

down, the two iuch pipe holding 25 wires ; the three inch, 
70 wires ; and the four inch, 120 wires. The pipes are laid 
down under the flagstones at an average depth of twenty 
inches, and the joints are filled with lead: 

The cost of laying down three inch, cast iron socket pipe 
for underground wires is 90 cents per yard, or $1,650 per 
mile. This include8 .the cost of the pipe and jointing with 
lead, the taking up of the pavement, putting the pipe in 
place and re.paving. 

The cost per wire for drawing in the pipes depends some· 
what upon the number of wires. The average cost of put ­
ting 60 wires i n  a pipe, includiDg jointing and all other inci· 
dental work; is, $280 per mUe. 

The cost of conductiDg wire for underground linell, consist· 
ing of copper Wire of No. 18 gage, covered with gutta percha 
\0 No. 7 gage, taped and tarred, is $83 per mUe. 

The total cost per mile for sixty uDderground wires is 
$7,030, or $117.06 per mlle of wire. 

The underground system in England givell comparatively 
little trouble, and is more favorably regarded than the over· 
hou86 plan, the great defect in which is imperfect insula 
tion. 

For tunnels, copper wires, insulated with gutta percha, and 
then tarred, taped, and again tarre!!, are laid in a wooden 
trough and attached to the wall. The trough has a cover, 
coated with zinc, and fastened with tie wire, instead of naUs, 
to prevent injury to the wires. • 

In addition to the underground lines in the large towns, 
several other& have been laid down between London and 
the chief commercial and manufacturing towns in · Eng. 
land. 

----------�.� .• �, .. -----------
UtUlzaUon oC Certain OffiLl. 

Professor A. H Church, :in a paper published in the 
transactions of one of our agricultural societies, refers to 
certain waste refuse matters, for the purpose of showing the 
economical prodncts that may be obtained from them. Ac· 
cording to this, fresh 'blood contains S per cent potential am· 
monia, 5 per cent . potash, aDd 1 per cent phosphoric acid. 
Dry blood is five times as dch. Blood may be utilized as a 
manure by mixing with ,dry peat, or by coagulation wIth 3 
per cent of quicklime, and then dryIng, Flesh, fish, hair, 
and wool are best prepared for manure by heating with 
steam under pressure. Horn, when gently roasted, may be 
powdered. Glue refuse is a slimy matter, containing in the 
fresh state 1 '75 per cent nitrogen, and when dry S '8 per cent. 
" Trotter. scutch," a refuse of skin and hair from tauneries, 
is a cheap manure, containing in the fre8h state S '1I8 to 7 ·60 
per cent of potential ammonia.. . 

Refuse hops from breweries contain when fresh 1 '91, and 

when dry, 4 '20 per cent potential ammonia.. They are best 
added to compost heaps. The deposits from fermenting 
liquors are always highly nitrogenoull. Sugar boilers' scum 
contains both nitrogen and phosphates ; the Bcum from beet 
root sirups appears the most nitrogenous, containing when 
dry 4 '6 per cent potential ammonia. The liquors obtaiDed 
by " rettlng " fiax and hEmp are nitrogenous , tbe solid con· 
tents yielding 2 '7 to 4 '0 per cent potential ammonia. 

. .. ,. -
GA.RDNER'S I.PROVED WHEEL • .  

The novel form of vehicle wheel represented in our eDgra. 
vings is so constructed that, when bro· 
ken or injured, any part may be easily re' 
moved and replaced, or the entire device 
may be taken apart and packed for ship· 
ping or other purposes. By suitable 
means below described, shocks and jars are, it 
is claimed, prevented from coming upon the 
spokes ; and in fine, while a lighter and 
more graceful appearance is given to the 
wheel, its durability is considerably in. 
creased. 

Fig. 1 is a perspective view of the device. 
Between the outer tyre and the inner aDd 
stronger tyre of iron. is placed a felly, A, of 
wood, india rubber, or similar elastic mate. 
rial, in order to form a cushion between the 
rims, and thus to relieve the spokes from 
shock. The latter are fastened by their out· 
er screw ends into the inner rim, or may be 
driven into sockets on the same. Their in. 
ner endY are socketed in the lub, which is 
constructed of three sections (Fig. 2) or ringp, 
one central, B, and two outer ones, C. The cen· 
tral ring, Fig. 3, is provided at both sides 
with semicircular grooves, of which those 
on one side are placed intermediately between 
those of the other side, so that one half the 

. spokes may be socketed 9n either face. The 
outer rings, C, are provided with semicircu· 
lar grooves corresponding exactly to those of 
the cent.ral ring, embracing thereby the 
spokes, and giving to them a firm support. 
All the rings are placed upon a box, D, and 
are firmly bound together by the screw 
nuts, E. 

The hub is placed over the axle and pro. 
tected against the entering of dust by suit. 
able clasps or covering. Any injured por· 
tion of the wheel may be taken out and a 
new piece replaced by detaching the screw 
nut, E, the balance of the wheel remain. 
Ing unharmed, being thus rendered still use· 
ful. 

For military purp08es, for mounting artil· 
lery, it would seem that this wheel is espe· 

cially suitable. There is no shrinking or 8welling, we are 
Informed, and the heaviness and strength may be increased 

FUji 

or diminished by suitable construction, as circumstances 
may demand. 

Patented through the Scientific American Patent Agency, 
March 24, 1874. For further particulars address the inven · 
tor, Mr. Stephen C. Gardner, Eagleville, Tollal!d county, 
Conn. 

----------�.�,. �, .. ------------
PRIZE FOR AN ESSAY ON STEEL .-The Academy of S �iencas 

of Barlin offers a prize of $200, payable in July, 1876, for 
the best essay recording experIments as tl) whether chlPonges 
in the hardness and friability of steel are due tJ chemicll.l or 
physical caUB88, or to both. Papars, iu Germau, L!l.tin, Eng. 
lish or French, are te be sant in before Much, 1876. 
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CRE lIIATION FURNACE. 

We alluded last week to the subject of cremation, IIIId in 
the coorse of our article briefly referred to Professor Bru· 
netti's process for reducing the body to ashes. The large en· 
graving, which we present herewith, represents the plan de· 
vised by Sir Henry Thompson, of London, which has been 
practically tested under the personal luperintendence of that 
eminent gentleman. A cylindrical vessel, some seven feet 
long by five feet in width, is arranged in connection with a 
furnace, so as to be heated to about 2,000· Fah. The inner 
surface of the cylinder is smooth, almost polished, and no· 
thing is 'risible in the receptacle but a pure almost white inte· 
rior, the lining being raised to a white heat. Thb body, in a 
metal coffin, is laid upon a lattice work of fire brick, and the 
doors �ing closed, the process continues for about fifty-five 
minutes, reducing the body to a mass of white ashes some 
five pounds in weight. It is proposed to construct a crema­
tion house, !tuge enough to contain two or three halls and, 
separated from t\em, several powerful furnacell of the above 
mentioned description. The mourners are intended to as· 
semble in an adjacent hall, whfre the usual funeral ceremo­
nies could be conducted ,during the incineration, after which 
the ashes, inclosed in a suitable urn, would be taken away 
by the relatives of the deceased. 

There is one drawback to cremation which tbe opponents of 
the process will not hesitate to bring forward in the strongest 
teros. We allude to the impossibility of detecting evidences 
of poisoning, now found by post mortem examination, in ease 
such investigation be deferred until after burning. As a ne­
cessary result, the opening of everybody and · examination 
of the vital portions would probably follow ; but this would 
involve oonsiderable expense, beside arousing the powerful 
opposition of the relatives of the deceased. It is very ques­
tionable whetber the majority of mankind would be induced 
to consent first to the mutilation of the remains of those 
nearest to them, and then to their subsequent destrnction by 
fire. The impossibility of otherwise proving the existence 
of fol1t play would be apt to lead t� crime. 

The Cremation Society, which has recently been incorpo. 
rated in this State, has held a meeting and adopted a basis of 
organization. It binds itself to perform the act of cremation 
on the remains of any shareholder, provided he or she shall 
express such a desire before death, and in ease of no opposi. 
ti�n from immediate relatives. The strictest measures will 
be taken to prevent tbe cremation of any person who ha� 
come to his death by any other than natural causes, and 
the process will be furnished at as nfar cost as possi. 
ble. It is believed that the expense will be about from 
$5 to $8 for each body, and the company propose to erect 
buildings and fui-nacel, at a cost .jf $10,000, in the suburbs of 
the city. The ashes will be at the disposal of friends or reo 

latives, who may choose to bury or inurn them. At the re' 
cent meeting, Professor Barnard, Profepsor Seely , and other 
eminent gentlemen delivered addresses in favor of the :IIYs, 
Wm. 

. 

There is little doubt but that this movement is exciting an 
increasing degree of popular attention. There is a sort of 
tnorbid fascination about it akin to that which canses a per­
Ion to read and calmly discuss the horrors .. of the dissecting 
room, from which, were they palpably presented to him, he 
would recoll in disgust "and dismay . .  Cremation will doubt­
less bring forth a multitude of inventioDll, in the way of fur­
naces, urns, and similar paraphernalia, and perhaps corpse 
cremation companies will, in time, appear with patented pIO ·  
cesses for incinerating u s  i n  the quickest and cheapest man· 
nero At present, however, the movement looks very like a 
grand sensation-to be talked about and argued-but to be 
scouted, we fear, when its actual practice is brought home to 
the masses. 

• ••• • 
The Hardnell8 of' Mlneralll and Metal •• 

In physics, one body Is said to be harder than another 
when it Is capable of scratching the specimen with which it 
is compared. In mineralogy, in which science the hardness 
is an important characwristic, ten bodies are usually taken 
as points of comparison-the softest being termed 1 and the 
hardest 10. These are : 1, talc ; 2, gypeum ; 3, carbonate of 
lime ; 4, floor spar ; 5, phosphate of lime ; 6, felspar ; 7, 
quartz ; 8, topaz ; 9, corundum ; 10, diamond. Hence, when 
scientific works speak of the hardness of a body being 6, 8, 
4, etc. , reference is made to the relative hardness expressed 
by the list above given. 

The tenacity of metals is estimated by the resistance which 

wires of the lIame diameter experience when passed at equal 

temperature through the same hole of a draw bencb. The 

following table gives the relative tenacity of various metals 

and alloys : Steel already drawn, 100 ; iron already drawn, 

88 ; brass already drawn, 77 ; gold at 0 -875, annealed, 73 ; 

steel annealed, 65 ;  copper already drawn, 68 ; silver at 0 -750, 

annealed , 58 ; silver at 0 -875, 54 ; brass annealed, 46 ; iron 

annealed, 42 ; platinum annealed 38 ; copper annealed, 38 ; 

fine gold annealed, 37 ; fine silver annealed, 37 ; zinc, 34 ; tin, 

11 ; lead, 4, 
----------� .. ��I .... � .... -----------

Senllltive Photo Paper. 

Sensitive photo paper, which will keep for a considerable 

time without deterioration in any respect, is made by 1\Ir. H. 

T. Anthony, of this city, as follows : 

To thirty grains of nitraw of silver in an ounce of water, 

add two grains of citric acid. After this is dissolved, add 

ammonia until precipitation ceases. Then re·dissolve with 

nitric acid, and leave the solution so that a small proportion 

THOIlPSO!l'S )lBTHOD OF OBBUTION. 

of the precipitated citrate of silver remains. Let that set· 
tle perfllctly, and then add ten drops of nitric acid to every 
two quarts of solution. Sheets of the ordinary albuminized 
paper may be sensitized by floating for a minute and a half. 
No trouble from bubbles. The paper is more sensitive in 
printing than the ordinary paper, and tones splendidly. The 
paper is fumed in the ueual way with strong ammonia. Pa· 
per made in this way will be found just as white at the end 
of five days as when first prepared. 

------------4.H .• � . •• ------------
Moritz Hermann von Jacobi. 

We regret to hear of the death of this .eminent selentist, 
which took place on March 10, at St. Petersburgb , HU�Bia. 
He was born at Potsdam, Prussia ; but bis life was mainly 
spent in Russia, where his many important discoveries in the 
application of galvano-electricity to industrial purpo�ee were 
made. lie constructed a short line of telegraph in St. 
Petersburgh in 1830,and ten years afterward his book,entitled 
Die Galvanoplastik, was published. He was for a long time 
associated with Klein in the inve�tigation of the electro· 
deposition of iron, already described in these columns ; aUd 
he suggested to the Czar Nicholas the formation of a regi­
ment of galvanic engineers, to be trained in the management 
of electricity. This idea was clI.rried out, and the learned 
doctor was made colonel of the galvanic regiment. 

He constructed in 1834 the first electro-magnetic engine 
that was anything more than a model , and in 1838 he used 
it to propel a boat con�ining ten or twelve persons on the 
Neva. She was fitted with paddle wheels, and a speed of 
four miles an hour was maintained for sllveral days. The 
power was supplied by a battery on the Grove principle, of 
64 platinum plates, each having SG 6quare inches of sur­
face. 

His labors were highly appreciated in l{ussia,  and were 
rewarded by many marks of imperial favor as well as by 
wide popularity_ 

-----------�.H .• , �'�.�----------
A Simple Inl!lect Catchln� Device. 

A writer in Lea Mondes says that he is enabled to material ­
ly reduce the number of insects which prey upon the flowers 
and fruits of his garden, by covering the inside of an old 
tub with liquid t8or, and at twilighi putting a lighted lan­
tern within, leaving the whole oot over night. The bugs, at­
tracted by the light, try to reach the lantern and are caught 
and held f80st by the tar. 

--................ --�.� ..• � . .. ----.... ------
DOG� AS SMUGGLEus.-L&rge dogs, br�d and trained for 

the purp'>se, are taken acrOBS the Belgian and SwiSH frontiers 
and are dispatched to French territory, under cover of the 
night, laden with tobacco and other colonial produce on which 
a high duty is leviable in France. 
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THE CENTENNI.L EXHIBITION. 

To the People of tlte State of New York: 

It is right that the people of the United States should 
know that the day and year which closed the century of 
American Independence-July 4, 1876-will be commemorated 
with ceremonies expressive of tho gratitude and pride of a 
great nation ; and, in accordance with the act of Congress of 
June 1 , 1872, which created the Board of Finance, the fol­
lowing report is made over the signature of the President of 
the board : 

only in the old hall where it was written, and whence it was I then I have no fear of their holJing their own. I hope for a 
proclaimed, but in the extensive park where tlle exhibition great deal of aid from the Government in the direction I have 
is to be held, sacred as the resort of Washington and the ventured to indicate ; but I also feel that we in Eng�nd have 
revolutionary worthies, has given many times her share to very rightly sustained the principle of self,help as one of the 
the memorial. It is not her celebration-it is the nation's. most considerable of our national virtues ; and I find in the ex­
History has simply designated that city as the spot where istence of your institution, which is intended to contribute 
the national sentiment can be historically expressed. flomething towar1 the technical education of our engineers 

Every other city and State is inspired by the same senti· a manifestation of the noble principle of solf-helpfulness. ' 
ment. Every man and woman, North and South, is stirred ' ________ ... __ • __ ----_ 
by the same impulse. All the peo;>les of the earth are 
earnest spectators and students of our progress. The work, 
therefore, is at once national and international. It reaches 
eTery class and every interest. It will be the most remarka. 
ble comparison and interchange of ideas and invention!, of 
art and science, of the products of the earth, the brain, and 
the hands-the most friendly and complete intercourse be­
tween the racel of all countries in modern civilization. It is 
impossible to believe that any portion of the American peo­
ple will hesitate to unite in what is a sacred memory and a 

The Work. at Creolot. 
The original law of Congress, enacted March 3, 1871, 

provided for " the celebration of the Centennial of American 
IndepenqE!nce by an international exhibition of the arts, 
manufactures, and natural resources of this and other coun­
tries, under the auspices of the government of the United 
States. " 

It is refreshing, in the midst of the financial di1liculties of 
France, and considering the unsatisfactory state of trade, to 
hear of the continuous growth of the works of the Schneider 
Society at Creusot. 

The surface now covered by shops and other buildings he. 
longing to the works exceeds 50 acres, and the entire area 
of the property, including mines, is 440 acres ; the length of 
rail laid down at and from the works is 53 miles, of 
which two thirds are double ways ; the nQmber of workmen 
employed is 10,000 ; the steam engines are 234 in number , 
and of 12,700 horse power. The production amounts to 190,000 
tuns of coal ; 180,000 tuns of pig, iron ; 90,000 tuns of wrought 
iron ; 60,000 tuns of steel ; value of the locomotives built, 100 
per annum, $1,400,000 ; and that of oth<lr machinery, with 
bridges, $1,200,000. 

And the act of June 1, 1872, fixed the capital to complete 
this great commemoration at $10, 000,000, which was by the 
Commissioners apportioned among the several States and 
Territories on the basis of population. 

Of this Bum the State of Pennsylvania alone, aided by a 
subscription of $100,000 from the State of New Jersey, has 
raised, in the form of subscriptions to the stock and by ap­
propriations from its I"egislature and the Councils of Phila­
delphia, about $4,000,000, or nearly one half the amount 
necessary to insure success. This provision having been 
made, designs for suitable buildings were approved, and 
other preliminary and incidental arrangements have so far 
ad vanced as to justify an immediate commencement of the 
work of construction. 
, The Commissioners have appealed to the Congress of the 

United States, on the basis of these subscriptions, appropria.­
tions, and preparations, to maintain the spirit of the two 
laws above referred to, and the correspondence of the State 
department with foreign powers has induced the govern­
ments of the Netherlands, Belgium, Switzerland, Germany, 
Sweden, Liberia, Ecuador, the Argentine Confederation, 
Chili, Mexico, Hayti, and the Sandwich Islands, to express 
their intention to participate, and they have every reason to 
believe that this appeal to Congre8s will be generously re­
sponded to. 

Subscriptions to the stock have also been made by indi­
viduals in the States and Territories of Missouri, Illinois, 
Nebraska, Montana, Indiana, Nevada, Oregon, California, 
Louisiana, Florida, Maryland, Ohio, Wisconsin, Michigan, 
Arizona, New Jersey, Delaware, Rhode Island, Arkansas, 
Alabama, New York, Virginia, Iowa, and Kansas_ 

Such in brief is the condition of the organization for the 
international commemoration of the close of the century of 
American Independence_ 

The city of Philadelphia was selected as the most fitting 
locality at which to celebrate the birth of American Inde­
pendence, for the reasons : 

1. Thllt from Philadelphia the Magna Charta of human 
liberty, the immortal Declaration was nttered. The build­
ings in which the convention sat remain Bubstantially as they 
were on that day ; and 

2. Of all the pointB of revolutionary interest, Philaiel­
phia is the most central and accessible to the whole country. 
It is the Republic's celebration of its birthday at the very 
place of its birth. 

The Finance Board earnestly urge their fellow coantry­
men to keep in mind the great fact that the event to be com. 
memorated is the grandest and most momentous in history, 
that the commemoration is to take the form of an exhibition 
of the stupendous progress made by the American people in 
the first hundred years of their independence, in everything 
relating to the natural rellources of the country and their 
development, and especially its progre18 in thOle induuies, 
arts, and institutions which benefit mankind. 

How diversified are the objects which mut enter into that 

exhibition-how vast the buildings and the space required 
to present \hem with full eftect--are suggestiou that need 
only to be mentioned to bting home to every Amerl.can the 
col08sal magnitude of the undertaking. 

' 
. 

Consider for a moment the industrIes, products, and de· 
vices necessary to an adequate expreBSion of the progress of 
your own State, and the space that will be essential to their 
full presentation, and you can hardly faU to peroelve that 
your State alone will require an area in the exhibition build· 
ings and grounds equal to that occupied at Vienna by Eng. 
land or France. This is true of not less than teD. of the older 
States. The other twenty-seven States and ten Territories 
will each of them require space in proportion. 

That the stock of the Centennial Board of Finance might 
be within the reach of every citizen, the Congress of the 
United States fixed every share at $10, which will be repre· 
sented by a handsome steel engraved certificate, e%ecuted by 
the Treasury Department of the Government, and fittingly 
designed in commemoration of the event. The board in 
80liciting subscriptions to Its stock feels assured tha� there is 
a patriotic desire to render the exhibItion worthy of the oc· 
casion. 

Notice is hereby given that checks and drafts can be ad· 
dressed to the Financial Treasurer, FrederIck Fraley,No. 904 
Walnut street, Philadelphia, for any number of shares at $10 
each, and certificates of stock will be promptly returned. 
The International ExhibItion will commence on the 19th of 
April, 1876, and clole on the 19th of October, 1876. 

The undersigned, PresIdent of the Board of Finance, 
speaking for his colleagues, and, he believes, for the great 
body of the American people, does not doubt the answer of 
that people to this earnel!t appeal. They are not unmindful 
of the patriotic interest in the CentennIal of their own inde­
pendence, nor of the high duty of honoring it 811 it deserves. 
Philadelphia, the scene of the immortal Declaratiol' , not 

sacred obligation. JOHN WELSH, 
President of 

' 
the Centennial Board of Finance. 

• •• • • 
The Barch 01' Improvement •• 

The twenty-first anniversary of the London Association of 
Foremen Engineers and Draftsmen was held in that city, 
March 14, Thomas Brassey, M. P., in the cbair. A large 
number of distingnished men, engineers and others, memo 
bers of the Association, were present. Sir Edward Belcher 
responded for tbe navy. Among other things he expressed 
the belief that every captain wbo commands an ironclad 
ought to be a thorough engineer, otherwise he cannot per. 
form his duty as he ought to be able to do in such a ship, pro. 
pelled by steam power. 

Mr. JOleph D' A. Samuda, M. P . •  responded for the House 
of Common. He paid : 

At thiB moment I am only just reaching my sixtieth year, 
and yet I can recollect a series of improvements eftected in 
my time which probably exceed in imporlance all the im· 
provements witnessed for 600 years previously. I remember 

The new works and extensions lately carried out and 
in contemplation consist, first, of providing an additional 
water supply. M. Droillard, who carried out the former 
waterworks, has planned others to bring the waters of a stream 
called the RanflOn to Creusot. The supply required at Creusot 
is a volume of 4,000 tnns, and the RanflOn is calculated to sup­
ply that quantity in the driest season. 

The main conduit will be more than twelve miles in length, 
and has been planned to deliver 10,000 tuns at high water. 
It will be formed of cement, wherever the contours of the 
ground permit ; but when the pressure surpasses fifteen or 
twenty meters, CBIIt iron pipes will be substituted. 

• .•. e 

the first steamboat which ever plied between the Tower and New Treatment 01' Cancer. 

Ramsgate ; I remember when a boy going down to see it start Another treatment of cancer has been brought out by Dr. 
from the Tower Stairs. I remember the rise of almost every Hasse, of Berlin. An account of it is given in the Medici. 
great marIne engineering establishment, and notably I remem- niache Central Zeitung, February 18. Dr. Hasse injects, with 
ber the first marine engine ever made by a firm now of world. a hypodermic syringe, pure alcohol, to which one per cent of 
wide reputation-that of Messrs. John Penn and Sons. I ether is added, not into the new growth, but around its 
remember the first railroad ever used on our sbores for the edges, thus obliterating, he claims, the vel!sels, especially 
conveyance of passengers. I remember the first introdllctlon lymphatics, which convey the infection, and causing the 
of telegraphy, which has so completely united together in atrophy of the growth itself. The pain is rather severe, but 
one family the whole of these islands that you would scarcely is much reduced by ice bags, and lasts only abollt two hours. 
believe that any distance separated the most remote and the The injections are repeated every eight to fOllrteen days, and 
nearest cllstomers with whom we have to deal. I remember have no alarming reactions. He claims striking sucoess in 
still more the culminating point of that particular science to carcinoma of the mamma, and in cauliflower excrescence of 
which I have last referred, which enabled IlS to lay under con. the uterus, but has failed in epithelioma. of the lip, which he 
tribution nations-no matter how distant-by passing under attributes to the impossibility of obliterating by this means 
the broadest ocean the means of eommunlcatiDg with IncUa tbe large aud clollely adj&cent coronary artery.-Medical and 
and America, in about as brieb lpace of time as we can with Srwgical Beporlff. 
our nearest neighbors. .All these circumstances have tended • '.' • 
to developed that great industry the heads of which are reo New BaUwaT 8lgnal. 
presented here on this occasion-I mean engineering in a MM. Lartlque and Laforest haTe recently invented a novel 
general comprehensIve sense. It is to those great inventions device, intended as a danger signal, which the RetJue Inil'I/,(J­
which have so startled the world that we owe 80 much ; and trielle states is now in successful use on some of the French 
yet I am convinllCd that they �ve not reached their matllrity, railroads. A whistle is arranged on the locomotive 80 that 
but are only 011 the road to increased triumpbs. How important ' it will, when once opened, continue sounding until shut by 
then becomes a SocIety like yours, which must exercise a rapid. the engineer. ' The lIame device which turns the disk signal, 
ly extendIng influence on the future of engineering for gen· so as to show the' danger side, is extended to transmit a cur­
erations to come ! rent of electricity to a little projection between the rails. 

Mr. Brassey said :-Well, I know when I address a body of When the engine passes over this spot, a metallic brush 
foremen engiBeers that I am speaking to one of tbe most intel. hanging between its wheels strikes on the projection and 
ligent classos in this country-to a class of persons who have sweeps over it, at the same time transmitting the current to 
contributed,perhaps more than any other,to establish the fame an electro.magnet which pulls the whistle open. The latter, 
and reputation of our country. In whatever direction you by continuously sounding, warns the engineer. 
look. Y01!- see monuments of their skill. tbeir chI.rsmer, and • I •• • 
their ability. The electric telegraph, the .-m engine, the Indo.trlal Exhibition 01' the Pranklln In.Utote. 

loom of Mr. Arkwright, and other improvements, ue Eilglish The Franklin Institute of Philadelphi� announces the cele. 
inventions which have been the means of revolQt� ... bratIon of the fiftIeth anniversary of its foundation by an 
veral great departments of indUlltry to which the labor aDd in· exhibition of arts and manufactures, to be held in the above 
genuity of man are applied, and which have eetabUshed the , mentioned clty from the 6th to the 31st of October ne'l:t. The 
claim of England to the pre-eminence &I an eDgineering COun· plan is to secure &I full a representation as possible of the 
try. Speaking for myself as one owlng so much to the inventlon mechauical improvements of the last half century, and all 
of raUways,I think I ought to be,and I 8IIIure you that I  am,full artIsans, mechanics, manufacturers, and inventors are in . 
of appreciation ot themecha.nlcal geniu of my countrymen. vited'to contribute their best productions and to compete for 
While referrin l' to rail ways, I would, before leaving that sub- the prizes which will be awarded to the most worthy. Facill. 
ject, just remark that,grea,; and important as have been the in· ties wUl be afforded for machinery in motion. All desiring 
ventions connected with the railway system up to the present to exhibit are requested to make early appUcation for space, 
period,  we are still greatly needing a further development of J:0wer, etc. 
iDgenuity in order to make traveling by railways as lafe as 
we must anxiously desire to ren:ler it. .And speaklDg as a 
railway director, I can say to you, wllo, I am sure, very- many 
of you, possoss great capacitIes for invention, that If you can 
only discover a thoroughly satisfactory continuous brake, 
you will confer an almost unspeakable benent on your coun· 
trymen. 

I feel that, although at the present moment we are poIII8ssed 
of great eminence in engineering industry, we are threatened 
daily with great competition from abroad, and I am ,.baid 
tbat the competition may come, not, as we readUy anticipate, 
from Germany, France, and other old countries of the world 
which command a cheaper supply of labor than we do, but 
polltllbly it may come from the United States, where, in spite 
of their most costly labor. they have the means, if they only 
properly adjust their tariff, to obtain raw materials better 
than we do ; and they have also shown the most marvelous 
faci1itiel for mechanical invention. Let UI - not then suffer 
ourselves to be outstripped bl .. n.ce--let due provIsioD be 
made for the technical e4ucatlOll ofoar Wotlmlen ; aDd, if only 
they have the same chance as their brethren in other countries. 

• ••• • 
lI[ountalD _d Lake 80rvey. In New York.--A New , 

CaDva. Boat. 

Mr. Verplank Colvin has recently submitted 1.0 the legis 
lature of New York State his report for the past year of 
surveying operations in connection with the Adirondack 
mountain regions. Among other results he corrects the 
higbts of several of the mountain peaks. Monnts Marcy and 
McIntyre, he finds, are correctly given at 5,000 feet altitude. 
He reduoes M01lIlt Dlx to 4,879 feet, MOlUlt Seward to 4,348 
feet, and Santanoni, to 4,607 feet. He finds Mount Haystack 

and Mount �Ught to be higher than heretofore reported, 
and gives new measures of several otaar mountains of im­
portan\ altItude. 

Mr. Colvin UIo g:ives the measures of some two huDdred 
new laUe; coftJiDa from fOny to fifty square miles. He de· 
scribes a noftl portable boat nsed by him upon theee lakes. 
The boat Sa .... ef canV&l, and weighs only 10 poundl 8 
ounces. A ..... ..... of his 0". blyention, Visible at a 
grest IlJatance" W&8 &1so employed by this enterprizing ex­
plorer. 
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DEClIIhoNS OF THE COl1RTS. 

l1Dlted State. Circuit (Jourt---NortherD DI.trlct of 
New York. 

Il.A.BVB8TEB PATENT.-MABSH 'D'. TUB DODGE Alf D  8TEVlI:N80N M:A.NUJ'AO· 
TUBING 00.  [In cqnlty.-Before Woodrufl', JnBtlce.] 

A claIm to a r e snlt Is not, per 8e, patentable ; neIther can a claIm be sus· 
talned whIch covers every mode or means by whIch certaIn advantages 
CBn be secuTcd in a harvester. 
alt1�� 

mere location of an old apparatus upon a machIne Is not patent· 
H new devIces are requlrpd In order to adapt an old apparatus to a new 

posl l lon on a machIne, and the chanKe prodnces a new and benetlclal 
resul t, then the cbange Is patPntable lu connection with the new devices ; 
not the re.ult, but tbe means of producIng It. 

Or If such a change brinKS Into existence a new combInatIon of devices 
�ty�.

uctlve of a new and useful result, the new combInatIon II patent· 
Tbe patent will not be InfrInged In eIther case by a like change In the 
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to be patentaole to adopt such m e chanIcal changes to render It practicable 
al mere ludament dIctates or the necessity of tile cale demands. 

ComplaInant dIsmIssed wl t b  cost •. 
Jam .. O. Parker and D. Wrigh! for complaInant. 
George Harding for defendant. 

NEW BOOKS AND PlJ'BLICATIONS. 

HANDBOOK FOR THE ARTISAN, MECHANIC, AND ENGINEER : 
comprising the Grinding and Sharpening of Cutting 
Tools, Abrasive Processes, Lapidary Work, Gem and 
Glass Engraving, Varnishing and Lackerl ng, Apparatus, 
Materials, and PI Ocesses for Grinding and Polishing, etc. 
By Oliver Byrne,Civil,Military,and Mechanical Engineer, 
Author of " The Practical Metal Worker's Assistant," 
etc. New Edition. Illustrated by 185 Wood Engravings. 
Price $5. Philadelphia : Henry Carey Baird, 406 Wal· 
nut street. 

ThIs valuable volume 10  too woll known to need eulogy from our pen, and 
our apprecIatIon of It 18 best shown by the freqnency with whIch we have 
occa.lon to con8nlt Ito pagel for detalll of technIcal procelses. The artl· 
san, deslronl of learnIng the art of lInllhlng metal and brass work to the 
hIghest perfection, will lind It a compendlum of the belt modem practice 
both In thIs conn try and Enrope ; and Its dIrections are rendered donbly 
valnable, for Intel\lglblllty and accuracy, by the profusIon of excellent 
engravings with which It Is l 11ustrated. 
A MANUAL OF EDEOGRAPHY, or the Art of Writing by 

Sound, being a Complete System of Phonetic Short 
Hand, adapted to Verbatim lleporting. Philadelphia : 
T. W. Evans. 

ThIs little handbook Irlveo full explanatlonl of an admIrable Iystem of 
stenograpby, one of the most uleful arts which youtb. can devote theIr 
lclsure houro to acquIre. 

IDveDtloD. PateD&ed ID EDI/;JaDd bJ' A_erleaD •• 
[Complied from the CommIssioners of Patentl' Journal.] 

From March :n to April 8, 1874. Int'luslve. 
BnBBClI LO .. DING FInE AB ... -A. SwIngle ., al., San Fr,ncllco, Cal. 
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Improve" COpy Holder. 
James B. Harper, St. John, Mo.-Thl. lnventlon relate. to copy holders, 

wbereby a newlpaper or wrItten sheet or strIp may be held before the eyes 
of a copyIst or compofltor, and convenlently"'nnrolled al he progresses witb 
hlo work of transcribIng or settIng a typc copy. 

Improved CoGln Plate. 
Geortre Brabrook, Taunton,Ma.s.-Thls lnventlon relatel to a novel and 

usefnl conltructlon of coJlln platP.. whereby they may be not only adapted 
to receive the u&ual lupen;crlptlon, bnt also to hold the bouquet whIch Is 
often placed upon the top of coMns. 

Improved Piano Sonndin. Board. 
FrederIck Nlederheltmann, Alx·la.Chapelle, Prn.sla.-TblB Invention reo 

late. to a novel composItion of matter whereby tbole propertIes of wood 
whIch adapt It to use for the loundlng boardo of plano., trultarl, alid other 
mn.lcal ln.trumente may be prelerved for an Indeftntte period, luch pre· 
pared Bounding boards not only retaInIng theIr peculiar quality, but un· 
dergolng an actual cbange for the better. 

Improved Mode of PropelliDtr Street Car .. 
George S. Grler, Mllford, Del.-Th1s lnvenllon relatel to the well known 

plan of propelling street cars by means of an endle81 chain or rope 
placed below the caro or track, and actuated by friction pulleys, .prooket 
wbeell, or Iplke wheels, over which it Ja made to pan. Thele drive pul. 
leys or wheels are·t.heUlselvel act In motion by steam or other power ap· 
piled throuch ordinary co!>neotlng meohanlsm. Thll mode of propulolon 
whICh hal heretofore been tried and deemed impractIcable Ia made, by 
thIs invention, ea.y of applicatIon and thl!roughly ell'eotlve. 

Improved Heatlntr Htove. 
William Chellu., Paterson, N. J .-Thil ls an Improved heating .tove, so 

constructed a. to pa.s the air to be heated In thIn Iheets between two 
metallic Burfacel, both of whIch are heated by the paslage of the heated 
producte of combustIon. so that the air may be q ulokly hea$ed, and 10 that 
all, or nearly all. the heat may be extracted from the prodnctl of combul. 
tlon before they are allowed to pass oll' lnto the chImney. 

Improved MiddliDtr" Pu rtller. 
George W.  Dellinger, RIpon, Wls.-Thll lnventlon conllata In the combl 

natIon, with the sucllon f"n and case. of the two 08clllating sIeves, the top 
one made .maller than the lower one, to allow the upward passage of light 
partloles of matter from the lower . Ieve . The.e Icreenl 11 111 be lelf·clean· 
Ing. ln conlequence of the lively action of the 1I0ur or mlddllntrl on them 
and thus the brushel, knockers, eto., used wIth 'ordInary mlddllnp clean: 
drs and bolts will not be needed. 

Improved Brick MaohiDe. 
Peter Harnllt. Marine, 1lI.-There are two mIxing cyllndera. whIch atand 

sIde by sIde, and are operated by means of bevel gears from the cam Ihaft. 
The box Into whIch the prepared clay Is delivered from the mixIng cylln. 
dcno has a sliding bottom. A ltamper Is raIsed twIce at each revolutIon of 
the clm 6haft. and drOjll by lte own gravIty, and In 10 dolntr comp,e •• es 
the cl&y In the trough. The sUdlng bottom IS ll\oved to the right and left 
altcrnately by meana of IL cord and workIng beam, whloh beam olcmates 
on _ central pIn. A ledge on the IlIdlne bottom forces the clay Into the 
molds, and vertical knIves descend at the right moment and cut the brick 
to the proper length. At the next movement oftbe IlIdlng bottom In tbat 
dIrectIon the brick II foreed from the mold on the tranlferrer, composed 
of blnged boards connected by a rod. When the transferrer Is full, lt Is 
aerrled away and deposIted on the conveyer. 

Improved SpeaktDtr Tube. 
Theodore Nlele, PIttsburgh, Pa.-Thls Invention conllsts of a .peaklng 

tnbe In whIch Is  placed at the throat or near the mouth a hInged valve 
eonnected by a rod wIth a weIght or knob. The JIl'avlty of the latter 
exerts a constant foree through the rod, and tends to keep the valve close4 
until overcome by a greater counteracting power. By tbll means the aIr 
always tlnds a ready avenue of escape through tbe  whIstle. The Indlcator 
II located with respect to the wblstle so that It will be actuated Rlmulta· 
neoualy wIth the soundIng of the alarm, and, belntr ral.ed, thus exhIbIt to 
vI�w the precIse tube from whIch a Ilgnal hal been given, The openIng 
of the valve, In order to anlwer the call hao the ell'ect of antomatlcally clos· 
Ing tbe IndIcator. 

Improved Mechanical MovemeDt, 
Henry C. Work, Brooklyn. N. Y., as.lgnor to Alanoon Work, ProvIdence, 

R. I.-The object of tbls Invention Is to furnIsh a new combInatIon of 
wheels for producIng a new mechanIcal movement for the application of 
• team, or for elevating and forcIng water, and for all the pnrposes for 
whIch It may be adapted ; and It consl.t. In a dl.k whIch rotates on a 
central axIs or arbor, wIth two gear wheels pIvoted thereon eccentrl· 
cally to tbe center, whIch wheels engage or work together, with each an 
arm attached to the perlpbery thereof, or connected therewith, whIch 
Iweep the lurface of an Irregular Icroll cylinder. 

Improved Water Wheel. 
Dodge P. Blackstone, Berlin, WIs.-ThIs InventIon relatea to Improve. 

menta In turbInes ; and con.lstl, lIrlt, ln formIng a tlume or free annniar 
passage around tbe wheel, between Its hub and the enclosing stationary 
part In which the chuteo are located ; second, ln the arrangement of the 
gates for closIng the chutes. The latter are hollowed out on the Inner 
sIde, leaving only a bearing surfaoe aronnd the edge. They are provided 
with stems whIch pass throngh slots In brackets of the gate· operating 
frame, and on thele stems are placed Iplral oprlngs whIch bear agaIn It the 
brackets, and are adJnsted to greater or Ie •• ten.lon by nuts. The bracket 
• Iots are so formed as to allow the ptes oonllderable: play on theIr oeats 
or bearing surface, and tbe .prlngs take 011' the pres8ure of the head of 
water, so a8 to relieve the gates of mnch of the frlotlon that wonld other· 
wIse exllt. 

Improved Apparatull for PreniDtr Meat Scrap ... 
Samnel Booth, New York clty.-Thls l. a tub for the prelslng of meat 

scraps, having a surroundIng jacket enclosIng the tnb In a space for heat. 
Ing It by Iteam, wIth pIpes runnIng throngh It from the orlllccs for the e.· 
cape of the fat, and projeetlng a little beyond the outsIde of the jacket for 
dlsoharglng the fat Into the receIvIng pan below. The preIs follower Is pro· 
vlded wIth holes fer the e.cape of lome of the fat through It dlrectly from 
the lurfaee of the scraps, whereon the follower acta. The obj ect of the 
Jacket II to maIntaIn the sC'.ps at the proper degree of heat for obtaInIng 
the best resultl thronghont the procels of pressIng, and thus save con.ld· 
erable loss now lustalned, both In the quantity of fat obtaIned and time 
con.umed, ln consequence of the cooling of tbe scrapl after being pnt into 
the pren. 

Improved Hay aDd Cotton Pre .... 
George MOlteller. Walker, Ga.-Thl. invention relates generally to all kind. of preosea for ballntr cotton, hay, or .traw, but more partlcnlarly to 

Buch as are transported upon wheels to and through tbe tleld, thns enab· 
IInll the crop to be baled without belntr tronaterred to the barn. 

Improved Machine for DrivlDII' Bru8h HaDdle •• 
John Ames, Jr ., Lanllngburllh, N. Y.-Thll lnventlon ha. for lte oblect 

to Improve tbe constructIon of the machIne for whloh letters patent No. 
H2,lS7 were granted to same Inventor Augnst 26, 1873. To the table II at· 
tached a frame, In whIch a plate slides up and down In grooves, beIng actn. 
ated by snltable gearIng. Means are provIded to limit the downward 
movement of the plate, and Insure the drIvIng of all the handle. of all the 
bru.hes of the same lot to exaetly the same poInt . To the plate I. attached 
a bracket, to WhIch Is secured the driver by whIch the bandle Is forced Into 
the brush. In the table dlreotly beneatb the driver I. formed a bole Into 
whloh II tltted a thImble to receIve and tit exactly npon the ferrule of the 
lIru.b, and Rupport It agaln.t the straIn while the handle Is beIng :drlven. 
To the lower .Ide of the table, aronnd the hole, ls attached a downwardly. 
proJectIng tnbe whIch I. Ilotted longitudInally, and snrronnded by a col. 
lar. The latter Is made with a bar poaslng through the Ilots of the tube, 
and with a rod upon Its center whIch lit I Into the cavIty of the .ald Ilotted 
tube. The rod Is perforated longltndlnally, and It I upper end II con· 
caved to receIve the end of the brush bandle, and hold It eDctly centered 
while beIng drtven. From the opposIte sIdes of the collar .two oords PIIS 
over gntde pnlleys pivoted to the upper part of the freme, and carry 
weIghts. A lmall rod p ... ses longitudInally through the perforated rod, 
and lte lower part lIts lnto the cavity of the Ilotted tube when foreed up. 
ward. To the rod II attached a cross bar, to the ends of whIch are at. 
tacbed cords whIch p.sa over guIde pulleys, and also carry weltrhts. A bolt 
wbleh enters a notch In the ode of the rod when puhed down lI:eeps It 
from being ralscd by the weltrhts. The bolt II held forward agalnlt the 
rod by a .prlng. To the outer end of the bolt Is attached the lower end of 
a lever. In the upper end of the rod I. formed a .ocket to receIve a steel 
poInt, whIch Is  dellgned to force lte way and guIde the rod through the 
center of the brulh. when the rod 18 released from the bolt and I. foreed 
upward by the welghtl. In ullne the macblne, the poInt Is Ins8f'ted In the 
npper end of tbe rod, and the AId rod II forced downward until caught and 
held by the bolt. The brush 18 then In.erted In the thimble, and the lever 
Is operated to release the rod, whloh II forced upward by the weIght., fore. 
Ingthe .teel poInt up through the center of the bm.h. Tbe Bteel point 
II then detached ; tbe poInt of the brulh bandle \a Inlerted In the locket In 
the upper end of the rod, and the drIver 10 lowered upon It. base. so that 
by forcIng the drIver downward the rod will be forced downward. the han. 
die f(lllowlng �t through the center of the brush. A. the end of tbe hondle 
pa.sel through the brush, lt. end Is received by the end of the perforated 
rod, whIch holds It accurately centered while belntr driven. 

Improved Stook Feeder. 
Levi P. Cox, Breckenridge, Mo.-The box In which the com Is placed 

II formed of slau correspondtntrly notched and tongned at the endl. so 
that they canno' ollde Inward, while they are encloled by posts .0 that 
they cannot sUp outward. The table beneath the corn box Is extended 
out on each BIde, so ... to form, with the vertical edge pieces, a feed trou�b 
about the corn box. The Ilats are vertIcally movable wIthIn the post., 
and may be held at any deolred elevatIon byplnB p .... lntr through the posts, 
and under the loweat .lats. In order to render the feed automatic, the 
lowest .Iats rest upon metallic rods, whose ends project to a greater or 
leso dIstance wIthIn the trough, and are of a .Ize easy to be handled. 
Theoe render the lifting of the alats to a hIgher adjnltment very easy by a 
slntrle peroon, who ralBel one corner at a tIme and bes a pIn thereunder. 
These rods also are moved by Ule noael of the animal. In the troutrh, and 
'tend to relieve any choldne or ltoppage of the 1l0w of corn. 

Improved Hand Nail aDd Bolt MaklDtr Tool. 
William Franklin WhIte, Orange, Ga.-Thl. InventIon conillts of a conple 

of steel baro, havIng a serIes of round notoh .. In one .Ide. and aquare 
ones In the oppOSite Ilde, of dlllerent Ilze., oald bara beIng joIn ted together 
at one end by a link, whIch aUows the barl to cloBe both their notched 
sIdes together. to conBtltute dlel of the notoheB ln which to head nalll and 
boltl. The laid baro are beld together by handles at the enda opposite the 
joInt, and a dowel pIn on one ente .. a hole In the other near the handled 
end, to Insure the coIncidIng of the facea. The notchel are countersunk 
on one side to form tapered hel'ds to the naIls and bolts, and llulh on the 
other sIdes to make lIat heads. One serle. Is conntersnnk upon one side 
of tbe bars, and the otber upon the other sIde, so that the bara are not un. 
duly weall:ened on one Ilde, a. they otherwIse wonld lie. The Bald bar. are 
made of steel and duly hardened, to 11lstaln the wear IncIdental to tbe 
hammering np of the heads In them. 

Improved Electrolytic Apparatu •• 
Evans Ca.lelberry, st. LouIs, Mo .• and Nathan H. Edgerton, Phlladel. 

phla, Pa.-Thls inventIon conslata In combining with a Inltable tanll: or 
tanks, for holding the IIqnld to be decomposed, electrodes havlne two or 
more bifurcated dIvision., upon the lurface of whIch the decomposItIon 
talI:es plac.,lncre�g wi$h the Increale of \lie aald Imace until the total 

trength of the curreRt II utilized. 

Improved ShaDk LaBter. 
EdwIn Campbell, Bath, Me.-Thls InventIon relates to the arrangement 

of levers and springs wIth the jawa for gripIng the edge of tbe uppe .. . 
whereby they are caused to take a tlrm hole!, or to relea.e It. One b ... a 
long arm projecting from outsIde, and tbe other .law Is pIvoted to It. At 
the upper ends 1a a cam lever for forcIng the lever ends together, and a 
aprlng Is arranged between them to open them, to release the leather after 
the work Is done. A SuItable dIstance from the ,jaws the arms are lItted 
on the rIght and left band screws, and beyond the screw they have a 
rod, parallel with the acrews, to keep them parallel wIth each other when 
.tralnlng the leather, said rod beIng fastened In one arm and tltted to 
Slide In the other. The Bcrew rod has a handle by whIch to turn It for 
forcIng the jaw. to stretch the shank over the last. The arms are ar· 
ranged to project to the rIght ,of the jaws, 10 tbat In use they extend 
along the .ole of the last to oarry the operating screw and the guIde rod 
out of tbe way, and permit convenIent tackIng of the leather. 

Improved Station Indicator • 
George A. Brown. Locke, N. Y.-Thls l s  an Improved IndIcator for Indl. 

catlng the stations along the line of the railroad, so constrncted as to ad· 
just Itself automatIcally a. the traIn leaves a statlon, and exhIbIt the name 
of the next statIon. Tbe endless belt on whIch the names, dIstances, etc. 
are Inscribed. Is provIded wIth .ultable rotary mechanIsm, and connected 
with a lever whIch projects down through the car. ThIs lever has a free 
movement longitudInally wl.h the track, but cannot move crosswIse of the 
track wIthout rotatIng the roller In one or the other dIrection. SuItable 
means are provIded to brIng the lever back to a vertical positIon, should It 
be moved by Its lower end strIkIng an obltructlon. DrIven Into adjacent 
ties of the track Is a rod whIch may lie Inclined with respect to the traok, and In such a pooltlon that the lower end of the lever may strIke It and may 
be moved laterally to rotate the rol\er. One of the rods Is desIgned to be 
aecnred to tbe track upon each Ilde of the station, so that the IndIcator 
m�y be set as the traIn leaves the station In either dIrection. 

Improved Clod Crnsher • 
Harm Feendero, Charles CIty, Iowa.-The object of thIs Invention I. to 

fumllh an Improved clod crushIng and pulverizIng Implement by whIch the 
gronnd may be completely broken after lowIng, for the purpose of retaIn· 
Ing the moIsture thereIn. It conslstl In the arrangement of a main , up. 
portIng frame wltb a lerles of lateral knIves, whlcb are attached at the 
lower sIde thereof to step. shaped seats, so that eaoh !mlfe II back of and 
deeper than the other, and breaks the clods by repeated concussIons with 
the same In oonnectlon with sharp projecting edges of tbe seat partl, 

Im1>roved Grain D ryer. 
Pardon B.  Hnnt, Council Blufl's, lowa . -Thl. Invention conslsta In the 

arranging of two cylinders so aa to form a graIn pal8age In the ahape of an 
Inverted cone or funnel, and so that the graIn passage wl\l enlarge as the 
graIn swells, and tbe passage thus continue throughout to preserve the 
.... me relative magultude tQ the volume of graIn. 

Improved Pipe Tontr ... 
Anton Kotzum. New York clty.-The object Of tbls Invention Is to pro· 

duce a Ilmple and efl'ectlve pIpe tongs, whIch may be quickly adjusted to 
pIpe. of varIous sIzes and tlrmly retaIned In the reqnlred wIdth. The Inven . 
tlon consllts of jaws wIth lever handles of the usual shape, of whIch one 
slide. upon a pIvot In a slot In the other, for adjustIng It to the wIdth of 
the pIpes, and II 1Irmly Illstened In tlte requIred positIon by a slotted pIece 
of the pIvot, trulde pIn, and clampIng screw. 

Improved Machine tor Prell.lDtr Pantaloons. 
George F. Pond, Boston, Ma.s.-Thls ls a machIne for nse In formIng and 

presllng the bottoma of the lea. of pantaloons. The base board Is secured 
to a .upport, and to the ends are attached two standards, carrying th e 
shaft, to the forward ends of whIch Is attached a plate. The forward edge 
of tbe plate IS so shaped a. to gIve the proper form to the front Of the 
pantaloon bottoms. Along tbe plate, and parallel therewltb, extends & 
tlnger, the rear end of wblch Is bent Inward and extends along the Inner 
end of the plate through a Ilot In the end of the Bbaft, and Its end Is plv· 
oted to a lever. The forward end of the lever la notched to receIve a pIn 
attaohed to tbe formIng plate, and whIch serve. as a fulcrum to saId lever 
By tbls arrangement the pantaloon bottoms are stretched while beIng 
formed and pressed. The tlnger I. held In place, when adjn.ted, by a set 
screw passing In through the end of the .haft and preollng aOfaln.t tbe laid 
tlnger. The plate I. lupported. while the bottom. are being prcssed, by a 
Itand attacbed to the end of an arm. the other end of whIch Is pivoted to 
the bale, 10 that the saId . tand can be readllv swung back when adjnstlntr 
or formIng the bettoms. One end of a spring Is .ecured to the base, and 
It I other end presses agalnlt the sbatt to hold said shaft and the plate In 
any pOlltlon Into which It mav be adjusted. 

I mproved Mosqnlto Screen. 
James P. Miller. RIdgeville, III.":Thls Invention relates to a self-closIng 

Iwll1llnc bar or frame bavlng a netting attached, and operated by a weIght 
having a double cord connectIon WIth It at the top and bottom. Tbe Inven. 
tlon .110 Include. a pccullar arrangement of cronked or bent pIvot rodl 
wIth the bar to whIch the netting II attached,whereby the bar Is supported 
and the nettlntr kept Itretched wIthout supplementary devices. 

Improved Harne... Maker .. ' Clamp. 
JosIah Smtth, Southold. N. Y. ,  ... slgnor to hlm.elf Bnd Franels C .  Landon, 

of same place.-The Jaws are held together by a steel lprlng, the lower end 
of which II .eoured to the statIonary lower part of the hInged jaw, and It. 
npper end re.t. egalnst the outar Ilde of tile npper part IIf Ihe saId blntred 
jaw. The upper part of the blnged jaw Is drawn back, to a\low the work to 
be Inserted and releascd. by an arm and Itrap. To the lower end of the two 
jawI I. attached a horizontal bar or plate for:the operator to put his foot 
upon to hold the clamp erect when In ule. 

Improved Hook and Clevi". 
William Warne, Huntington MIne, DlIlonton P. O., Canada.-The feature 

whIch dlltlngulshes thIs hook and clevIs 'from otherl II the devIce for pre. 
ventIng accIdental separation of the two when they are In upe. For this 
purpo.e two olots are made through the clevis and near tbe wrIst. On the 
side. of the hook,near the end, are formed two lugs, whlcb, when the hook 
I. tnmed In a certain posItion, wiU pas. readily through the slots, whIch 
allowl tbe hook and clevis to be leparated. 

Improved Bottom Plate for Rantre Chi mneys. 
Hamilton C. GarWOOd, Jer.ey CIty, N. J.-Thh InventIon conallte of a 

pyramIdal or conIcal elevatIon of the mIddle portion of the plate at the 
bottom of a tine or chImney over a range. There Is a lartre pas.age at the 
top eIther dIrectly Into tbe chImney or Into a pIpe extendIng a .hort dl •• 
tance from the top and dIschargIng Into the line. A valve close. and opens 
said passage at will, gIvIng a more elllclent means of escape for the elllu. 
vlum, .moke, etc., arl.lng from the cookIng on the range below, than la 
all'orded by the ordlnary llat plate wIth a passage In It. . 

Improved' Foldlutr Clothe.. HOrlle. 
Ella. KImball, New York clty.-ThIB invention consIsts In the joInted 

brace bars, ln combInation with the pIvoted horizontal and vertical bar. of 
the sectlonl of a clothe. horoe. In foldlng the horse, the Bectlons are 
bronght parallel with each other, and the braces of all the sectioDs are 
raised at the lame tIme, whIch _lIowa the horse to be folded up. When the 
lectlons are opened out, the brace. drop, or may be forced down Into lock 
Ing 1>osltlon. 

ImprOTed Beehive. 
Joalah Bamea and WUllam Barne8, Topeka, Kan.-Thls InventIon reo 

Iates to that ClalO of beehIve. provIded with maIn and auxiliary honey 
frames, and consl.t. ln a fal.e bottom for the maIn honey frame attached 
to a rloer ; In a IlIdlng and retlc,ulated falle bottom ; In pnttlng a  Itrlp oVer 
the Slide to prevent waxing of tbe jolnt ; In a snperposed and open· topped 
case for the a1ll<l1\ary honey frames, and In a detachable .lIde between the 
two sets of honey frames . 

IIDPro'Te. Mlddllntr.. Pariller. 
Jamea A. Stewart, Atlanta, Ga.-The mIddlings are admItted Into the 

npper part ofa trunk througb a Ipout, as fast as they faU from the du.tlng 
reels. While stUl ln tIlelr loole or dlllntegrated Itate, and as they faU 
from one bucll:et to another of leveral attached'to an endle •• chain, they 
are,acted upon by the blast of air drIven up through the machIne. 
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Nickel Platinlr-A superior, warra.nted 
mode for sale and relerences given by A .  Scbeller, U8 
For.ytb Street, New York . 

Brass Plating on Zinc without Battery­
Instrnctlon. for safe by A. Scbeller, US For.ytb St. ,N.Y. 

The fi nest Machinery Oils, combined from 
Sperm. Tallow and Lard, .nltable for all macblnery, are 
now being fnrnlshed to consumers at from 40 to 'l5 cenn 
per gallon, by Wm. F. Nye, New Bedford, Mass. HI. 

famons Sperm Sewlnlr Macblne 011 received tbe blgbest 
award at tbe Vienna Expo.ltlon . 

The interest in any game of Croquet is 
donbled by the u.e of Bradl ey'. Patent Improvements . 

Light Machinery, Articles in Iron or Brass, 
ModefWork, "'c. WI11 contract for a Specialty. G.  E. 
Parker, MachInist, "'c., Bra •• Fonnder, lIB Mnlberry St . ,  
Newark , N . J .  

Horizontal Engine, 6x15, second hand, good 
order, ltttle u.ed. l'"rlce, complete, ,325. E. P. Watson, 
42 CIIlf St . ,  New York . 

Amateur Astronomers can be furnislled with 
good In strument. at rea.onable prices. Addres. L.  W. 
Sutton, Box 218, Jer.ey City, N .  J. 

To Investors-Wanted, by a Hardware 
Hou.e In New York, some .mall and uselul article In 
their line to manufacture. eltber on royalty or otber· 
wl.e. Addre.s, wltb full particulars, D. '" Co., 5 Beek· 
mau St., Room 27, New York. 

Patent Sewing Machine Treadle for Sale­
Tbree dllferent kind. In UBe-oue foot pre.sure make. 
slxty .tltcbe . .  Tbe Improvement can be applied to any 
macblne . For Information • •  end to Dr.  L, Heln., 
Brunswick, Ga. . 

Russell 's Earth Closet is the best. Rights 
for U. S. and Canada for sale. Box 56, Woodbury, N .  J . 

Makers of Seine and Net Machines, please 
.. ddres. G. F. Fo.ter, Son '" McFarren ,  corner .lI1arket, 
Lak e ,  and Soutb W .. ter St.,  Cblcago. Ill . 

'file best made-Portable Equatorial Tele· 
.cope.. All Sizes. W . B. Scbrader, Bo uoken, N. J .  

Patent Portable Bevel Jig Saw-State Rights 
for Sale. No frames or fender posts req uired.  For fur­
tiler parti culars. addre.s H. R. Baylis. No. 3 W. 10th 
St., Wilmington. Del . 

The " Railroad Gazette " of April 25 a.nd 
May 2 conta1Ds llluBtrated descriptions of Locomotive 
Cyllnde .. , Pistons, Guide. and Connecting Rod.. 10 
cents per COpy ; ,4 a year. Pnblleatlon Omce, 'ill Broad. 
way, New York . 
Models made to order. H.B.Morris,Ithaea,N .Y. 

Microscopes, Spy Glasses, Lenses. Price 
List Free.  McAlll.ter. Optlclan , 49 Na .. au St., N. Y. 

For Sale-Several Screw Machines of dif­
erent Sizes,  cheap ; also. a .econd band Pre... Write, 

for partlcnlars, to A. Davis. Lowell, Mals . 
Removal-L. & J. W. Feuchtwanger, of 55 

Cedar St., have removed to ISO Fnlton St . , two doors 
above Cburcb St •• New York . 

Chemicals, Drugs, and Minerals imported 
by L. '" J. W. Feuchtwanger, No.1SO Fnlton St.  ,removed 
from 55 Cedar St., New York . 

Forges-(Fan Blast), Portable and Station· 
ary. Keystone Portable Forge Co .• Phllallelpbl a ,  Pil . 

Steam Whistles, Valves, and Cocks. Send 
to Bailey. Farrell '" Co . ,  Plttsburgb . Pa., for Catalogne. 

Patent for Sale-Patent Knife, Pen and 
Penholder Combin ed. Has paid, and w11l pay. large 
prollt s .  Addres. Patentee, Box 148, 8lnsdale,tN.  n. 

For Surface Pla.ners, small size, and for 
Box CorDer Grooving Macblnes, .end to A. DaviS, Low­
ell, Ma ••• 

The "Scientific' American" Office, N ew York, 
I. IItted wltb the Mlnlatnre ElectriC Telegrapb. By 
toucblng little buttons on the d.esKl of the managen, 
s ignals are sent to per.ons In tbe various departments 
01 the establishment. Cbeap and elfectlve. Splend1d 
for .bops, omces, dwel11ngB . Works for any distance. 
Price t5. F. C. Beach '" Co., � Broadway, New York, 
)iakers. Send for free mu.trated C .. talogne. 

Pattern Letters and Figures, to put on pat­
terns of castlng.,all s1zes. H.W.ltnlght,Seneca Falls,:Ii.Y. 

For best Presses, Dies and Fruit Can Tools, 
Bllsl '" W11llams, cor. o f  Plymoutb '" Jay,Brooklyn,N.Y. 

All Fruit-can TooIs,1t erracute,Bridgeton,N.J. 
Brown'lI Coalyard Quarry & Contractor'lI Ap. 

raratus for hoisting and conveying material. by Iron 
cable .  W. D .  Andrews & 13ro . ,  414 Water St., New York. 

For Solid Emery W heels and Machinery, 
send to tbe Union Stone Co., Bo.ton, Ma.s., for circular. 

Lathell, Planers, Drills, Milling and Index 
Macblnes. Geo. S. Lincoln '" Co., Hartford, Conn. 

For Solid Wrought-iron Beams, "'tc., lIee ad. 
vertlsement. Address "Union Iron M1I1., Plttlburgb, Pa., 
for IItbograph, elc.  

Temples & Oileans. Draper, Hopedale, Malls. 
Hydraulic Presses and Jacks, new and sec­

ond hand. E. Lyon, 4'l'U Grand Street, New York. 
Peck's Patent Drop Press. For circulars, 

addres. Milo. Peck '" Co., !lew Haven, Conn . 
Small Tools and Gear Wheels for Models. 

List free. Goodnow '" Wlghtman,28 Cornl1lU, B�lton,MI. 
The French Files of Limet & Co. are pro­

nounced snperlor to all other brands by all wbo use 
tbem . Decided excellence and moderate cost bave made 
tbese goods popular. Homer Foot '" Co., Sole Agents 
for America. 20 Platt Street, Ne 'll' York. 

. Mining, Wrecking, Pumping, Drainage, or 
Irrigating lII acblnery, for lale or rent. See advertise­
men t. Andrew'. Patent, ln.lde page. 

Two 50 H. P. Tubular Boilers for Sale (Mil. 
ler's patent) very low, If applied for loon . W11l be so d 
• eparately or together. Complete connections and pump. 
Hol.ke Macblne Co., 2'lII Cherry Street, New York . 

Lovell's Family Washinlr Machine, Price 
15. A perfect succe ... Warranted ror live years. Agents 
wanted. Addres& M .  N. Lovell , Erle. Pa. 

Buy Boult's Paneling, Mlluiding, and DoTe­
ailing Macblne.  Send for CIrcular and sample of work. 

B. C. Irlach'y C o . , Bottle Creek, Mlch . ,  Box 227. 
The best H orS 3 Power for the W orkahop Or 

Farm-Irlacblnel for Thresblng. Cleaning Grain. and 
Sawing Wood. ll e Jcrlptive circular, price, &c., free. 
A. W. Gray '" Son!, Irllddletown, Vt. 

Protect your Buildings-Fire and Water 
proof ! One coat of Gllne.' slate roofing paint Is eqnal 
10 fonr of any otber ; It lllil up all holel ln Ihlnale, felt, 
tin or Iron roofs-never crackl nor _lea oll"; Itop. all 
leaka, and I. only 8Oc. a gallon read7 for aM. Roofa 
eumlned, painted and warr&ilted. Local AlUts WBIIt­
ed. Sead for teltIn1ollla18. N. Y. Slate Rooliq .(lo. ,  

N o .  a.Cedar St . ,  N. Y. 

Important Decision.- The United States 
Circuit Court has decldqd, In favor of tbe Pblladelphla 
(Gardner) Fire ExtingulBher Co.,tbe suit brougbt agalnBt 
them by tbe Babcock Company for alleged Infringe­
ment, declaring the Babcock patents Invalid.  Certllled 
cople. of the opinion o f  the Conrt can be had of the 
clerk, U. S. Circuit Court at Pblladelphla. Philadelphia 
Extinguisher Co., 424 Walnnt St., Philadelphia, Pa. 

Price only three dollara-The Tom Thumb 
Electric Telegrapb . A compact working Telegraph ap. 
paratus, for send1ng messages, making magnets. tbe 
electric IIgbt, glvlng alarms, and various other purposel. 
Can be put In operation by any lad. Inclndes battery. 
key and wires. Neatly packed and sent to all parts ot" 
the world on receipt of price. F. C. Beach '" Co. , 288 
Broadway. New York. 

Engines, Boilers, Pumps, Portable Engines 
MacblnlstB TooI •• I.IB. Sbearman, 45 Cortlandt St., N.Y. 

Automatic Wire Rope R. R. conveys Coal 
Ore. "' c . ,  without Tre.tle Work . N o .  61 Uroadway, N . Y  

A. F. Havens Lights Towns, Factories, Ho­
tels, and Dwellings with Ga •• 61 Broadway, New York. 

Best Philadelphia Oak Belting and Monitor 
StitChed .  C. W. Alny, Manufacturer, SOl '" 303 Cberry 
St .. Philadelphia. Pa. Send for circular. 

Rue's " Little Giant" Injectors, Cheapest 
and Best Boller Feeder In the market. W. L. Chale ... 
Co • • 93. 95, 9'1 Liberty Street, N ew York . 

A Superior Printing Telegraph Instrument 
(tbe Selden Patent) ,forpriTate aDir Ibort IIne.-awarded 
the First Premium (a Silver Medal) at CinCinnati Expo­
.Itlon, 19'71, for " Be.t Telegrapb Instrument for private 
use"-I. oll'ered for sale by the Mercbt's M'f'g and Con­
struction Co . ,  50 Broad St . ,  New York. P. O. Box 496. 

Woolen a.nd Cotton Machinery of every de­
scription for Sale by Tully '" Wilde , 110 Platt St . ,  No Y .  

Dea.n's Steam Pumps, for all purposes ; En­
gines, Bolle .. , Iron and Weod Working Machinery of 
all de.crlptlona. W. L. Chase .. Co., 93, 115, 9'1 Liberty 
Street. New York. 

Steam Fire Engines-Philadelphia Hydrau. 
IIc Works, Phlladelpbla, Pa . 

Bone Mills and Portable Grist Mills.-Send 
for Catalogue to Tully '" Wilde, 20 Platt St . •  New York. 

Waterproof Enameled Papera-all colors­
for packing Lard and other oily substances, Cblorlde of 
Lime; Soda and similar Chemical., Cartridges, Shoe Lin· 
Ings. Wrspplng Soaps, Smoked or Dried Meats, and De· 
slccated Vegetables, Sbelf Papers, and all applications 
where absorption I. to be re.lsted. Samples on appll· 
cation . Crump's Label Pre.s. 75 Fulton St .. New York. 

For descriptive circulars, and terms to 
Agents of new and saleable mechanical noveltle.,addreH 
James H. White, Newark, N. J., Manufacturer of Sbeet 

and Cut Metal Small W .. r .. . .  
Emerson's Patent Inserted Toothed Saws, 

and Saw Swage . See occ •• lon&1 Idvertlsement on out­
side page. Send Postal Card for Clreular and PrIce Lilt. 
Emerson. Ford '" Co •• Beaver Falls, PR. 

Fine Machinery Oils.-We believe that E. H. 
Kellogg's Spindle. Engine, Signal and Cylinder on., 
although coStlDg a little mord per gallon. are really tbe 
most economical for the consumer, for the rea.on of 
durab1l1ty and freedom from Injury to machillery. U 
partie. requiring oils w1l1 make known tbe uses for 
wblcb they are wllnted. he will not only guarantee Silt· 
I.factlon, but tbot the good. shall prove precisely ... 
repr . .  enled. Tbese OIlB are not only largely ased and 
deservedly popular throqhout tbe United States, but 
have considerable demand for export , from foretan 
manufactnrer. and agent •• 

Teleg. Inst's a.nd Elect'l Mach'y-Cheap 
Outllts tor Learners .  The best and cbeapelt l!:lectric Ho· 
tel Annunclator-In.t's for Private Llnes-Gal LlghtlDg 
Apparatns, &c. G. W. Stockly. Bey., Cleveland. Ohi o .  

Diamonus a.nd Carbon turnea and shaped 
for SClentlllc purposel ; also, Glaziers' Diamonds mann­
factured and reset by J .  Dlcklnlon, 64 Naslau St. , N. Y 

J. C.'s query as to a boiler in the shape 01 a 
hal i moon , and E . P .  J . 's, a. to a vacnum, are Incom­
prehenBl ble.-J . C.  H. can remedy tte dampnell of tbe 
walls by using the waterproof glue delcrlbed on ·P. 8, 
1'01. lI5.-N .  V. H. 11'111 lind directions for gilding pleture 
frame. on p. 90, vol . 8O.-L .  D. Is InformEd that we reo 
printed the recipe for mending rnbber boots on p. 208, 
vol. 80. Flgnred fabricl fade In washing becan.e tlley 
are not printed In talt colors .-R. II. Jr. 11'111 lind the 
needed Information a. to the welgbt of lIywbeel. on pp. 
ITl, 288, vol. 2B.-R. M. H .  w1l1 lind a de.crlptlon of mao 
king Ice by means of beat On p.  243, vol. SO.-H. D . O .  
w1l1 find a recipe f o r  aquarium cement on p.  202 ,  vol. :iII. 
Water cOlo .. are finely powdered pigment.. made Into 
cakel with wax.-C. '" A. w1l1 and full descriptloDS of 
Dickel platiDg on pp. 18'7, SiS, vol. 28. 

J. W. Z. asks : How can I preserve eggs ? 
A. Eggs may be preserved for any length of time 6"y ex· 
oludlng tbem from the air. One of the cleanelt and 
888lelt metbod. of doing tbli ll to pack tbem with the 
lmall end downward In clean dry salt In barrell or tnbl, 
and to place them In a cool and dry situation. 

G. F. P. asks : 1. Why does paint in Rock· 
port, Teus, chaup color, white paint turning almon 
black In patches ? A. Tbe etrecta mentioned are 
.uch a. would be prodnced by the preaence of .nl· 
pburetted bydrogen gal, and It would be well to Inve .. 
tlgate the sewerage and drainage facllItlel, and Iny 
IPOtS where decaying and pntrelclble matter. might ac· 
cumulate, f n  order to determine wbether tbere were au,. 
lources of tbls deleteriOUs ga.. 2. Are chromos printed 
on cloth as 11'611 as on paper, and are they not more val· 
uable ? Are not tbe belt printed on eloth ? A. The 
best chromo. are prlntetl on clotb, wblcb II more dura' 
ble than paper. 

S. V. C. asks : Is aluminum non·magnetic ? 
Would It I presence by Indicated by a dellectlon of the 
needl e ? A. Aluminum I. non-magnetiC. 

O. A. F. asks : Which kiud of prussiate of 
potash. white or yellow. d1d H. J. B .  DIe II!, making hll 
exploalve powder ? What kind of sugar Is necellary ? 
A. The Ingredientl are yellew prulliate of potuh aud 
ordinary wblte cane sngar. Tbey mUlt be thoroughly 
mixed togetber In a dry state. 

Q. V. asks : 1. How ean 1 make lrood silver 
Ink ? A. Nitrate of sliver, 11 parts ; d1.tIlIed water, Btl 
parts ; powdered gum arabic, 20 parts ; carbonate of 
IOda, 22 parte ; solution of ammonia, 30 plrtl. DI.aolve 
the carbonate of 10da, and afterwardl the gum (by trlt· 
uration In a mortar) In the water, eIlllolve the nitrate 
of Inver In the ammonia and add to the carbonate of 
IOda IOlutlou. Beat IUtI,. to tile boiling point; tile 1IIk, 
at lIrat tuTbla, becomel clear a.d V\!1'J' Clark. 2. What 

are decarbonized anrl Dama.cBs Iteel 1 A. Damalcn. 
Bteel ls Bteel made from an ere con.lsting of magnetic 
oxide of Iron anll .llIcR, by the use of charcoal furnace •• 
Tbe name Is also applied to I mitations of tbe original 
DamalcuB Bteel. Decarbonized Iteel ll steel from whlcb 
a portion of tbe combined carbon has lisen removed. S. 
I. a breecb·loadlng or a mUZBle-loadlng .bot gun the 
.afer 1 A. Both are dangeroul In tbe banda of careless 
people, and may be safely nled wltb cautious handling. 

J. L. S. asks : 1. Where can full and com­
plete Information re.pectlng the grinding. pollsblng, 
and mounting of Ipecnla be obtained 1 A. We reiterate 
tbat Profeslor:Draper's treatise alfords the most avalla· 
ble Information on tbe construction of Bpecula . John 
Browning'. pampb let 1l1nstrates the method of mount­
Ing them . 2. Has Profelsor Henry Draper tmproved bls 
proce •• es for the construction of glals specula since 
the publication of Vol . XIV. , 1864, of tbe Smithsonian 
contribution. for the dl1ln,lon of knowledge ? A. No. 
S. What Is tbe method a t  prelent purlned by With,  of 
Hereford, ln the cOII.trnctlon of Illvered gla.s specula 
for Browning'. telescope. 1 A .  Extra tblck gla88 Is 
used to avoid l1exure, and Imperfect mirrors are repol 
I.hed. 4. Of all tbe metbods devl .ed for tbe con.truc· 
tl on of specula, which prodnces the beBt re9ult. ln the 
shortest time 1 A. The macblne for local correc tions 
(Draper. p .  24) . 

O. C. asks : 1. Why is it that people talk 
and write so mucb about the Impossibility of the sun 
being a body of combustible material In a state of In·  
tense heat,  alleging tha t ,  If luch were a fact, lt would 
long ere this have been consumed and ha1'O left a blank 
In space 1 There Is no such tblng as de.trnctlble mat 
ter, as thl. allegation wonld seem to Imply, combustion 
belnlr nothing more o r  less than the change of matter 
from one form to anotber wltbout destroying one par· 
t lcle of It.  A .  Tbe .un Is really a combu.tlble body. 
.Iowly burning, bnt Its condensation .npplleB more 
heat. The ' oxygen and hydrogen, which will In time 
form the solar oceans. are dl.loclated by Itl blgb tem· 
perature . Eruptlonl throw tbele gase. lnto the cooler 
chromof phere, tbey burn, 8 nd, forming water • • bow us 
Iteam lines In the Ipectrolcop e .  2.  As the attraction 
of tbe sun Is .umclent to hold all Ibis matter wltbln Its 
Itmltl, how can this destruction of the sun take place ? 
A. A velocity of 880 miles per .econd Is .umclent to 
carry ejected material clear of tbe sun'. attraction . 
Tbe obse"ed velocity of projection Is 500 mHes.  Stars, 
tberefore, are In constant IntercbangB of mlnllel. 

J. A. asks : 1. What is the formula for find­
log the area of a lune when:,the width of the lune and 
the respective diameters of the two curves forming the 
lune are given 1 A. Draw the chord corresponding to 
t�le two arCB of the lune ; then multiply half of eacb arc 
by It. radlnl. and subtract the lealt product (the area of 
tbe lea.t circular sector) from tbe grealest. The reo 
malnder I. the area of tbe lune. 2. Con :you tell me 01 
some of the double s tars ? A. A few double .tars are : 
Gamma Leo,,", orange and green yellow ; Della Oorol. 
yellow and purple ; Gamma Vlr(#nll, wblte and yellow; 
z.ta Urotll Hajorill, wblte and green ; Iota &JotlJJ, triple ; 
PI Bootlo,- Ep8llon &Jotl.,- XI Bootl8, orange and purple ; 
AI .. BoollJJ, yellow and llIac ; Delta Bwpellli., zeta 001'0 
1Itll , white and blu e : Epollo1t Llirtll. multiple ; Beta 
OVII"t, yellow and blue . All d<ruble Btars, nebnb", and 

clulters are marked In Proctor's " Atlas," price '2.50. 
N. B. lIays : 1. I haye a 2 inches achromatic 

object gla •• of 00 Inche. foeu" with wblch I w l sb to 
constrnct a telescope. What size of eyepiece. and of 
what focus, should I u •• ? What power would .uch a 
glass have ? A. Use a HUYlbenlan, or negati ve eye­
plece, l1eld lens abont half an Inch d1ameter, ,, Incb fo 
CUI, the eye leDs � Inch diameter and )i' Incb focus. botb 
I�nael piano -convex, plane side next the eye . The eye 
lens II placed Its own focal length wlthlu the focDl of 
the lIeld lens, that l8, they are half an Inch apart. An 
equivalent Bingle lens would be half the focus of tbe 
deld lenB or � !neh !beus ; therefore 80 Inches+' lnch=8O, 
tbe magulfylng power of the eyepiece . 2.  What Is the 
dl1lerence (In conltructlon) between a terrestrial and a 
celestial e,.eplece for a tele.cope 1 A. Tbe terrestrial 
eyepiece Is provided with two additional lenses, to erect 
the tmage . 

H. L. C. asks : Can I make a telescope, of 
lumclent power to show Jnplter'l moons and Saturn's 
rlnga, with a donble concave lenB, 4 Inche. d1ameter and 
of 6 Inches fOCUl, and. 1 men1llcul lenl, 4 Inchel l. diam­
eter and of 6 1nchel focul ? 1 bave a d.,uble concave 
lenl, 2 lncbe. In diameter and of 8 Inchel focnl, at.d a 
menl_cnl of tbe same Ilze and focns ; they are from a 
magic lantern. I allo have a double concave, " Incb In 
diameter anO of 1� Inchel fOCUI, and 1 dOUble conca, e 
len •• � Incb diameter and of l inch focul. Would thele 
lenlel do better for a telelcope or for a microscope ? 
A. Your lenle. 11'111 not anlwer, lf  yonr delcrlptlon ta 
correct. A tolerable two Incb acbromatlc object glas8 
COlts " .!Y.:, and a Dleful mlcrolcope, ".00. Either would 
be preferable to a chance combination of cheap lenlel. 

O. B. ask! : 1.  What adva.ntage, if any, have 
the rotary engine. over tbe ordinary pilton engine, an:l 
wby are the,. not In more general nee 1 What II tbe 
principal objection to tbem 1 A. We have aeen no ac­
COuntl of 'borougb te_te of rotary enllinea, and ther& 
fore cannot give a decided opinion upon their advan­
tagel. 2. Snppole the wbeel of a rotary engine to have 
" of a square Inch effective prellure, and Its mean dl .. 
tance from eenter of .haft to be 1" lnellel, lt being nn· 
der continual plel.ure ; bow wUI It compare with a pi .. 
ton OI18lne bavlna the _e area of pilton and a stroke 
of S� Incbel under the lame amonnt of pre.sure, ma­
king the same number of revolutlonl 1 Would such an 
engloe be worth botberlng one's brain over provided 
'bat, for cheapness of conltructlon, simpliCity, and du­
rab1l1ty , It wlll compare favorably wltb tb e  pilton en· 
glne now In u.e 1 .A. If you can build luch an engine, 
It wlll be worth your while to experiment . 8. How will 
gas do a8 a subltltnte for steam In experimenting on a 
Imall Icale 1 A. It IB used In leveral ferms of en· 
glnel • 

E. F. M. asks : I. How ean I protect iron 
which II contlnnallyln lalt water from d1rt and barna­
clel 1 I have tried leveral paints uow In market, bnt 
lind that tbey all fall to keep the Iron or weod free. A .  
Tbe paint mnlt b e  conltantly renewed. 2.  How can 
pitch or tar be reduced 10 a. to malte a paint, to be nled 
cold 1 A .  With turpenLlne, we believe. S. How can I 
rednce copper to the benele of 110ur ? Can It be done 
with acids ? A. By heating tbe copper In an atmo.phere 
of hydrogen . 4. 11 the Science .BacortI compoled of I he 
coplel of the SCJ:&lfTJPIC AJIJIBJCW!I 1 A. No. II. How 
much will It coat to have 1 year's copy of the 80JBNTIPJC 
AxBBJeAN bonnd ? A. In one ,volume, P ;  In two vol 
ume., ts. 

• 

J. H. P. asks : Ca.n air brakes be applied to 
a tralu of cars If the engine II loole, or can they be 
applied wltb out the power of the engine ? A. In lOme 
arrangementl tbe,. cau onl,. be appUe4 from the enatne; 
lu etben, the,. can be mluaged fill eacb car, lndepen­
deDtl)' of 811 l11e relt. 

C. A. J. says : I have a cAllar about six feet 
deep that I can not keep the water ont of. an d I wlsb yoU 
to tell me bow and wttb wbat I can cement It t o  keep I t  
dry . The cellar Is dug ln stilfred clay, l s  walled up with 
brick 9 Inch wall. laid In LoulsvllJe. Ky • • cem.nt ; tile 
1I00r bad cement .pread upon It an Incb thick, wltb one 
cour.e of brick laid upon It,  and then well grouted with 
cement. A. Tbe reaBon the water I. forced Into your 
cellar, notwithstanding tbe extraordinary precaution. 
you have taken to prevent It, ls because of tbe exterior 
pressure the former Is subjected to. In being conllned In 
the clay snrroundlng their fo"ndatiens and rising 
around the hou.e to a head eqnal to tbe deplb of the 
cellar. U you remove thl. pressure and point up tbe 
breaks, you are very likely to overcome tbe dll1lenlty 
To do thl., excavate a trencb outs,de tbe walls, down as 
deep u the foundation. will  allow wltbout undermll)lng 
them, and 1111 In with stone of all size. up to 18 In cb. & 
dlau:eter for about 2 feet In depth and 18 1nches out from 
t h e  bOUle; tben rellll with the earth excavated. taJ.lng 
the precantlon to place gravel or .mall stones against 
tbe wall all tbe way up for a few Inche. onto Now .from 
tbls lower depoelt of 8tone. provide one or more drains 
leadlog away from the house and dlscbarglng at a lower 
level. These drains may be also made of stone l i ke the 
ane around tile bon.e.  and to prevent their  being IIlled 
up wltll dirt  some .traw or carpentCl 's .h�vlngs may b e  
laid over t b e  stones. I n  tble manner tbe ontward press­
nre may be removed; and If. when tb e Irench Is  open , a 
coat of cement be put on the outside of tl!e fo .. n da. 
tlon. ln addition, tben the prolpeot .of a dry cellar may 
be realonably Indnlged. 

A. B. F. asks : How many cubic feet of wa ­
ter dl.placement does tile United Stat.s govern ment al 
low per tun for river .teamboatB. and for sal1 1ng �esseI8' 
A. Abont 86 feet. 

O. N. E. asks : 1 .  "W hat is the best batterv 
for silver platin g  1 A. Danlell's con.tant battery h "a 
good one. 2. How can an old broken Itraphlte cruclblp 
be made over Into .. new one ? A. Powder line. mix 
whh water Into a paste,  mold, and dry or bake . 8. How 
can commercial zinc be purl lied so a. to make .ultalile 
zincs for a battery ? A. Zinc can be puri lled by distil. 
latlon. 4 .  How much pure sliver by weight Is  there ID 
the United States dollar ? A.A silver dollar welltb. 4 12� 
grain.,  and contains 900 parts of p u r e  sliver I n  l,WO ; 
therefore I. of 412 i grains will give the pU1'1l sU'I'er by 
weight In a dollar=8TIl grain.. As to your other ques­
tion . send to D .  Van Nostrand for a catalogue. 

J. W. B. asks : How can I grind a doublo 
convex len8 accurately round. wUh a bevel on each 8lde. 
to lit any sized frame 1 It I I  now done by hand. Can It  
be done by machine 1 A. Yes, by an Iron wheel fed with 
."nd and water, or a traversing emery Wheel. GiBe S  
dl.k. a r e  cnt out b y  a rotating vertical metal tnbe, fed 
with emery and water. 

J. K. says : It is generally considered by 
sclentillc men t bat the sun Is a body wblcb emits beat as 
well a. Ught. No w lf tbe sun ls a hot body, wby are not 
the upper strata of tbe atmosphere heated to a b l gber 
degree of temperature tban n ear the . urface o f  the 
earth ? According to tbe laws ,of heat. It decreases as 
tlle square of the dIstance Increases : and by this law 
tbe upper .trata of tbe atmospbere w ould be warmer 
tban near tbe eartb , which we know I. not the ca.e. 
Again, thQ annual mean average temperature of tbe 
earlh In tbe warme.t parts 18 90° . Tbe earth 18  98.000.-
000 miles. and Mercury 58.000.00 ) miles from the 8un. The 
square of t h e  eartb·. dl.tance I. more tban 81x limes 
Ihat of Mercury. nearly 6%, time • •  which would make 
the temper.ture of Mercury 6Oi·5°.  It seems t o  m e  tbat 
Mercury must be In a .tate of fusion . I would li k e  to 
know why It I, colder as we ascend above tbe sea level 
for a d18tance of lIve mlles, lf tbe .un Is a h o t  body 1 Is 
net the heat which we derive from the sun oanse d by 
friction of the rays of light pasllng througb onr a tmo. 
sphere ? A .  Tbe Bun·. uys are botter .t great eleva. 
tlon ., bnt they pal. tbrough tbe air without warming It 
nntll ablorbed and radiated from the .urlace. Tile 
aqueous vapor act. as hot hon.e gl ..... preventIng radi­
ation. 

M. J .  T.-In reply to the answer given to ' 
W. M. W . ,  wblch was to the etlect that the end of the 

Siphon tbat dlscbargea tbe Uqnld shonld be on a lower 
level than the end Into whlcb It II drawn, M .  J. T. I.YS : 
" I  have alwaYI sn ppoled that a Siphon wonld draw wa­
ter to a level with the Ibortelt leg .  I don't .ee Ihat It  
makea any dillerence whlcll f .  the 10ngeBt. or wb ether 
tbey are botb of a lengtb (or on a level).  A. M. T. J .  
I I  substantIally correct. The liquid w1l1 rUn s o  10D g as 
tbe discharge end of the slpbon II below the level of 
tbe liquid. 

W. R.  B. asks : How ill danger t() the oye 
by burnlnlr prevented In looking at the .un with a pow. 
erfUl telelcope1 The eyepiece sun glaas wtll not pr event 
the beat. J. It done by a dlapbragm over tbe object 
glasl, or how ? O f  what kind of glass 18 the 8un glah 
mad e ?  Could not a large non- acbromatlc lens be con. 
nected by a lmall over·corrected len. placed Dear the 
focus of tbe I .. rge lenl 1 A.A solar eyepiece may be made 
thnl : Attacb a Ihert tnbe, wblch lIts your eyepiece, at 
right angle. to anotber wblcb lit I the p:replece tnbe_  
Place a l inch plano-convex leDs so th .. t the cent er of 
the plane aide forms an angle of 4/10 wltb the ceoter of 
either tube. Ten per cent of tbe IOIar IlI,bt and heat 
will tben be rel1ected up to h A eyepiece, and 80 per cent 
will pall out of tbe lena. A diaphragm cn-er the objec­
tive may be naed . Two lun gl .... ea IhOllid be naed to. 
getber, a claretand a green one . Tbe IUII'a lmagc may 
be received upon a whIte Ibeet of paper with the full 
aperture . 

J. M. D. sayS : 1. We find in Ray 'S , . A.s. 
tronomy," Chapter V :  "If we would DIe a blgher magni­
fying power ,we m nst find .ome way to Increale th e I1gh t; 
In the telescope thll Is done Ity Bolarglng tbe object 
glas.... In constructing a cheap home made tele.cope 
wonld not a ooamorama lens, 5 1ncbe8 In diameter and 
of 'l2 lnches focu., be a higher magnifying power and 
give more .atlsfactlon for astronomical purposes tban 
an acbromatlc lens 2 1nchel ln diameter and o f  SO Inche. 
foenl ? A. No, unless It  were 90 feet focn •• It wonld 
tben bear a power of 190 only. 2. What II spherical 
aberration ? A. Each zone of a spherlcal len8 has a dlf. 
farent focal plane, the onter zonea bavlng the shortest 
focnl. 8. Ia the sewing machine an American or an 
English Invention ? A. American. Howe took bls I1rst 
machine to London. 

X. X. O. asks : Can you tell me of any com. 
blnatlonl of chemicals that w1l1  remove the rE Odl.h cast 
of hemlock lole leather and give It tbe appearaDce of 
oak tanll1Dg ?  A. Try a neutral solution of perchlorlde 
of Iron. 

R. H. W. A. asks : 1.  Can I use foil from 
ehewlnK tobacco for coatIng a Leyden Jar ? A. Yea .  �.  
Pleale me a recipe tor a cement for faltenlng glass to 
metal . A .  Metall may be made to adbere to glass by a 
cement compoed of powdered litharge 2 parts, wblte 
lead 1 part, boiled IIDeed 011 8 parts, mixed wltb 1 part 
of eopal val'llilb to .. tblck paste. 
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G. E. K. Jr. say s : In answer to E. D. E. 
you .ay tbat tbe eartb turns on Its axl. 865 times In 005 
llays. I supposed that It only turned 864 times, tbe solar 
day being not a revolution of the eartb once on Its axiS, 
bot tbe return Of the sun to a given meridian, WhiCh I 
thlDk Is ICS9 by about four minutes tflan a complete reo 
volutfon (or sidereal day) on account of the en ward mo· 
tlon of the eartb In Its orbit, which woulol necessarily 
make one day In a year If the eartb did not turn on Its 
a [IS at hll. Am I not rlght ? A. Tbe tropical year, or 
Interval between two succesllve paosages of tbe Bnn 
tbrough tbe mean vernal eqnlnox, eqnals OO5' 24�22 mean 
oOl8r days, or 366'212U sidereal days. 

F_ W. B. asks : 1 . What chemical reaction 
takes place between carboUc acld and loalne, when tbey 
are mixed In solution ? A. Ltttle If any cbemlcal ac· 
tlon.  The IodIDe colo .. tbe carbolic acid a dark reddish 
brown color. 2. Is lt  known wbether the action of car· 
bollc .. cld on Iodine would produce .nch a change In the 
Iodine as wonld alter the therapeutic action on tbe sys­
tem ? A. No. 

J. H. B. asks : Can a man lift more with a 
rope over a large pu lley than with one over a small pul· 
ley ? A .  lu the case of 8 stiff rope, yes. It Is harder to 
bend a otlft rope o \'er a small pulley tbau over a large 
one. 

F. A. savs : I am told that the coins of the 
UDttrd States for one particular year are at present very 
sCOlce aud valuable .  Will you pleaBe tell me what year 
that Is, and also what are tbe Beveral present values 
01 sliver dollars or 1796 and 1799 ? A .  Dollars of 1804, 
but three known. Dollars of 1794, veryscaree. The re.t 
are caslly procured at a small premium, If at all rubbed 
or Indeuted. No dollars were coined from 1805 to 1885. 
Half dollar. of 1801, but one known. Of 1797. very rare . 
None COined frem 1798 to 1800, :or In 1816. Quarter dol­
lars of 1 irlS  and 1�7, very rare. Coined Irregnlarly nn· 
tIl 18�1 . Dimes : Very rare for the four following years, 
varied In  the order of tbelr rarity : 1801, 1797, 1800, 1808. 
Coined yearly from 1827. Half dimes of 1802, but tbree 
known . Of 1791 and 1808, very scarce.  None coIned 
from 1806 to 1�8. Three cent pIece. of 1855, very .caree, 
Cents of 179�, 1799, and 1804, very rare. CoIned yearly 
from 1799, except In 1815. Half cent. of 1796, rare . Not 
COined In a regular .erle • • But few of tbe gold piece. 
are very rar e .  Tbe quarter eagle of 1797 IB mo.t valua­
ble. 

J. P. R. asks : How much power has an en­
glne,l lnch bore x 2 Inches stroke, running at �OOrevolu·  
tlon. per  minute ? How large a boiler .honld I haTe, 
and what kind of motal wonld be best ? A .  See article 
entitled u Indfcatlng Steam Engines," 1n SCIENTIFIO 

AMERICAN for Jan nary 81 , 18i4. Allow about 20 square 
feet of heating surface for a horae power. Yen can 
make the boiler of copper or .heet or cost Iron, which­
ever 18 most convenient . 

1. S. S. asks : How thick should a cast lead 
sph ere of OO IDches diameter be to stand a pressure of 
8'i Ibo . to tLc square Incb ? How thick one of 80 Incbes 
diameter ? A. For the spbere , the bursting preaaure Is 
equal to the product of tbe tenacity of  the m.terlal 
multiplied by the thlckn e.s , and divided by tbe dlame· 
ter. For a cylinder, the bursting presonre I. eqnal to 
the prodnct of the llrat two terms, divided by the radlu. 
of  tbe crllnder. From these rule. you can lind the ne­
cessary thickness. 

W. D. G.  asks : Why is it that in the block 
and taCkle every adultlonal pulley (tbe pulley. being all 
of one stze) give. an Increase of power ? A. It I. not 
trne that e very additional pulley Increase. the power, 
but It t e n ds to InCl ease the space over which tbe force 
aets 1n overcoming a given resistance ; 80 th&t the Barno 
force can overcome more resistance, but requires a 
longer time. Tous the power developed, whIch Is com­
PO!lled of force or pre88ure exerted over a dtstanoe, re­
mains the same. 

X. Y. Z. asks :  1 .  How can I make a small 
c.·uclble ? A. With lire clay, or a mIxture of lire clay 
and plnmbago. Your be.t plan " 1\1 be to bny one . 2 .  
Wbat Is laminated oteel ? A. It Is a mIxture of steel and 

diameter , Iron. 3. Is 180 x 60-=the chord of one minute . A.  No. 

M. E. asks : Why is it that, after digging a 
bole In the ground, the dIrt will not 1111 It np a. com­
pactly as before ? A. It will. If moistened and rammed. 

C. E. M. is correct as to the weight of the 
40 feet cube of granite .  It should have been given at 
about 5,833 tuns. 

G. McK. asks : 1.  How Clldl I mend a hy­
draulic cyl lDder that ha. a very line II" .. In It ? I can· 
not see the crack when I have no pressure on It. A. Pos­
sIbly you can secnre a patch with bolts, and braze tbe 
JOint. 2. Wnat 10 the best preparation for putting on 
a ropc th.t bas to run on or wrap around a .maU pulley 
under water, so as to make the rope last ? A. Tar. 

J. V. eays : 1. We have a boiler of 40 inch­
es diameter, 22 feet long, with two lIues of 18 Inches dI· 
.. meter . What sbould be the size of Black to Insure tbe 
be,t draft ? We bave 16 square teet grate .urhce. 
Would tbat be enough to burn sawdnst, provIded tbe 
draft were .trong enough ? A. Make the area of cblm· 
ney from }$ to HO area of  grate. 2 .  WhIch saw will cut 
tbe easIer for botb bard and soft wood. the one which 
is swaged 8uf!!clently for clearance, or ono ln which the 
t.eet!! are sprung fer eet ? A .  This Is a qucstlon be­
tween Mval manufacturers. It can readily be deter· 
mined by experiment .  8 .  How can I make the most dn­
rable frIction wheel, for tbe feed of a clrcnlar saw ? A. 
Prob.bly cast Iron will be as snl table a. anything. 

E. B. L. says : 1. Some of our steamboat 
cblmneys lIet very hot wben rnnnlng, and other. keep 
qnlte cool. What are tbe can.e and remedy ? A.  It Is 
beeanse of Improper de.lgn In tbe bolle .. , or on account 
of unduly forcing tbe 11res. �. h there anytltln g I can 
pnt on pIne plank to make It IIreproot orlncombnstlble? 
A. Tbere are se veral varIeties of paint that are said to 
make wood IIreproof. 

J. B. says : I have some young evergreen 
trees growing nnder .ome walnnt trecs, lint they do not 
thrive. Can you teU me the reason ? A . The reason I. 
that the walnuts shode the evergreens and deprive theIr 
rools of  proper nourl.hment. As an antIdote,  remove 
tbe trees where eaoh may have abunolance of aIr, Ught, 

, and root space. 

F. H. H. asks : Why does water form an ex­
.ceptlon to tbe law of contractIon by cold ? What are 
.tbe prinCiples of Ito expanSIon when tnmlng to Ice ? A. 
"On" volume of water at 8� · gIves 1 ' 102 of Ice at the 
·Bame temperature. There Is then an Increa.e of one 
teRtb of the volume In pal,lng from tbe IIqnld to the 
solid condition, tbe temperature remaining the same. 
Bnt rrevloualy IIxlng themselves rigidly In certain po­
sitions so as to form cry.tals of Ice, the particles of 
water take up relattve poolUons with regard to one an· 
other, ln which th65' occupy a larger volnme. 

A. T. R. asks : What is the principle on 
which tbe Giffard In,ector werkl ? A. "rhe .team Im­
parts luf!!clent velocity to the water with wblch It 
comes In contact to overcome the re.l.tance oltered by 
tile pressure within the boner. 

Z. Z. asks : 1 . What is the coloring matter 
of the leaves of plants ? A. The coloring matte .. of 
1I0wers a re referred to three distInct snbstance. by cer· 
taln chemlat., one of which Is a hlne or rose color, wblle 
the otber two are yeUow. The former I. produced by a 
componn d which hao been termed cyanl n .  Cyan In may 
be obtained from tbe petals of the violet or of the Iris. 
To the yellow matter which Is Insoluble In water the 
name of xanthine I. gIven, and to the yellow matter 
wblch Is soluble, the name o f  xantbelne . See article 
U Chromatology," Quarttrlv Journal of Science, 1873. 
2. Are not the metals of the hlghe.t specillc gravity the 
scareest, and Is not this cansed by tIlelr sinkIng near the 
cenler of earth wben tbe earth was In It. molten stat e ?  
A. The rare metals, wblch are also noble metals, ... e of 
great specillc gravIty, and many geologists have sup­
posed tbat thIs had a close connection wltn their slight 
dllfn.lon .  Bnt It Is a theory dlf!!cnlt of satisfactory de­
m onstration . 

J. C. M. asks : 1. How are the salts of nickel 
and ammonia used for platin g ?  A. See pp.  91 , 199, vol. 29 
�. How Is wood .talned In ImItation of ebony ? A . Steep 
the wood for two or tbree days In Inkewarm water, l n  
whIch a little alum has been dl8Bol �ed : then p n t  a hand· 
CUI of logwood, cut small, Into a pint of water, and 
boll It  down to les. than half a pin t .  If a little IndIgo 
IB added. the color will be more beautiful . Spread a 
I.yer of tbl. lIqnor quite hot on the wood with a pen· 
cll, which will give It a vIolet color. When It Is dry, 
spread on another layer, dry It again, and give It a third ; 
then boll verdigris at discretion In Its own vinegar, and 
.pread a layer of It on the wood ; when It 18 dry, rnb It 
with a brnsh, and then wIth oiled chamoIs skin . 8. 
Wbat Is your price for bInding two volume. (In one 
book) of tbe SCIENTIFIC AMERICAX ? A. Two doUars 

W. T. S&ys (in reply to J.  H. P., who says � 
A.tronomers tell ns tbat the earth for ages past bas 
been gradually coollnll:, but tbe glaCial tbeory neces81·  
tate. tbe belief that tbe earth wa. once much colder 
than It Is  at present. Has any attemp t been made to 
reconctle the two tbeorles ?) : Allow me to answer this 
question, Snch an attempt has been made, and,lt seems, 
very .uccessfully, by tbe celebrated geologist Oscar Von 
Iieer. Astronome .. teU n. that the snn, with the earth 
and the otber planets, IB steadlly progre •• lng In space, 
movIng In a very long period aronnd Its central body, 
very probably the star Alpha COnlaU" . It Is almost 
certain that matter I. not equally dlstrlbnted In space, 
and that there are regions of tbe heaven. where there 
are more cele.tlal bodies In one given space tban an· 
other. and cODsequently these regions are warmer 
from the heat coming fortb from the stars, whIch all are 
rnrrounded by glowIng lIra.es, as tbe spectroscope 
proves . But In the regions In which they are less abnn­
d.nt, the temperature Is  colder. O. Von Heer now sug· 
gests that formerly,espectally during tbe eocene period, 
the sun (with the earth) was In a region tbronged with 
stars, and therefore the eltmate on earth was warmer 
than It I. now; and by gradually progre.slng to other re­
gions, the climate became colder and colder, nntn the 
lowe.t temperature was reacbed In the glacIal period, 
and that It moves now to regions that. are warmer agaIn. 
It Is  n.y opinion that the earth's heat has not affected It. 
�Umate since the end of the ,urasslc period at least,and 
perhaps very much earUer. "  

J. L. R. sa, s, i n  answer t o  F. O .  C. H., who 
asked how to pnt a patch on a boiler with bolts 10 as 
not to leak : "I pnt one on a boiler abont two month. 
ago, and It do .. not leak and never Will . The patcb was 
24 boltl long and 4 wide, over where the .heet. were rIv­
eted. The Inside sheet was cracked from one hole to 
the other for that leDgth . Proceed as follow. : Pnnch 
or drill your holes and lit the patch to the holler ; make 
tbe holes to 11t well for " bolt. 1}( IDches 10Rg, with 
heads of l Inch, made oolld, and good threads. Pnt 4 
rounds of candle wick wIth stUl white laad ronnd each 
bolt and draw It tlgbt.  In pnttlng tbe bolt. In, have the 
heads square wIth the boll.r, an': hold them so ; be anre 
not to let them tnrn . After screwing on the nuts, ham· 
mer tbe heads down hard and .crew again, .. ao hammer 
the patch after It I. screwed tIght. Canlk the same as a 
new bOiler. It may leak a little before yon get np steam; 
bnt when yon get 8O lbs . ,  and your engine started, lt will 
be tight and will stay so." 

M.Y.R.say5 that P.and G.G.can make a good 
Invl.lble Ink, tbat w1l1 appear npon the appl1catlon of 
water, by dIssolvIng powdered alnm In the ,uice of a 
lemon; the density of the Ink 1& procnred by the amount 
of alnm used, bnt balf a teaspoonful to the jnlce of 
one lemon I. enonlh. 

C. D. S. says· to J. H. P., who asks if any 
attempt baa been made to reconclle the glacial theory 
wIth the theory tbat the earth wa. once In a molten 
state : The reason aulgned by Benton for the change of 
climate whIch caused the glacl.1 epoch [10 that the axis 
of the earth may not have had the .ame Inclination to 
the plane of It. orbIt dnl lng the glacial epoch as at 
pre,ent ; at the early stage of the earth's existence, vol­
canIc action must have been mucb more freqnent and 
powerful than at present, and thl. volcanic ... ctlon may 
have cansed an npheaval at some point of the surface, 
accompanied by a corresponding depression at an oppo­
site pOint, wblch wonld be suf!!clen t to alter the center 
of gravity to snch an extent as to change the Incllna· 
tlon of the earth's axis to the plane of 118 orbit. As 
tbere Is no trace of glacIal action within the tropic., 
some geologist. contend that the part of tbe nortbern 
heml.phere on which traces of glacial action are fonnd 
may have occnpled a position analogon. to the poles of 
the earth at pre.ent.  For a fnU and satisfactory expla. 
Dation ot thIs and many o ther pointe, read Benton'8 
., Lectnres on Geology In America." 

S. T. says, in reply to H. C. R., who asks 
for a plan for an apron for a double ended ferry boat : 
" 1.he lIrat enlrlne I ever handled was on Inch a boat on 
the Oblo river, and the two aprons were hnng to the 
bow and stem decks, much aa a barn door ," b ung, wIth 
the difference that the battens were of 5z8 timber and 
24 feet long. The apron was 10 feet long. The apron 
boards were bolted to under side of tlmbe .. , and long 
Iron hlDges were bolted to apron and deck. This metbod 
throws tbe tlmbe .. near each side Of tlie boat, out of 
the way of teams ; and a large cle\18 on deck, looplng 
over end of timber., .ecured the apron np when cros.· 
Ing. On nearIng shore, the clevis was dropped olt, let­
ting the apron fall on shore . The steering oar bad a pIn 
fast In Its balance center, and a hole In tbe outboard of 
either apron to receive It, 80 that both ends of the boat 
could go ahead. " 

C. S. says that J. H. P. can cure the gapes 
In hi. cblckenl by taking a stili bo .. ebalr, some efgbt 
Inche. long, making a loop of It, pnttlng It down the 
cblcken', tbroat, and wlthdraw",g It qnlckly, two or 
tbree times, for aa many days . Tilts Is . sure cure. 

F. A. R. says, in reply to P.'s query as to 
hydrogen : Probably yonr zinc Is too pnre ; sometime, 
we are compelled to use very pure zinc and sulphuric 
aCid, aDd then tbe hydrogen will come o'lt very slo wly, 
the pnre zInc rellstlng the action of the sulphuric acid.  
By addlng a few drop. of chloride of platinum, how· 
ever, the hydrogen will be produced very quickly, and 
probably sulphate of  copper would be just a. well for 
your purposes a. chloride of platinum. 

W. S. X. says, in answer to J.  H.  D . .  'who 
aska bow to reverie an engine : Flrat make a mark on 
the aide of the eccentriC, near the shaft, with a scribe 
or small chisel ; make a corresponding mark on the 
sbaft at the same polnt,tben place one point of a paIr of 
calipers on the mark on the shaft, and wIth the other 
pOInt lind the center of the shaft on the oppo.lte side. 
Then ,  with a scribe, mark this poInt also. �ow unscrew 
the eccentric and move It aronnd In the direction In 
which the engine \0 Intended to run, until the mark on 
the eccentric comes Into line with the second mark on 
the shaft ; then make tbe eccentric fast,  and tbe engine 
will rnn In tbe oppOSite direction . It does not make 
any dUlerence In what dIrection the crank Is when tile 
eccentric I. moved. 

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

A. M. G .-No . 1 I. ozlde of Iron : No. 2, quartzose 
rock. 

W. N. L.-These two specimens are Iron pyrites. 

J .  W .  Z . -Yo. 1 Is clay IronstoBe ; No . 2, sandstone 
Impregnated wIth oxIde of Iron ; No. 8, tbe .ame a. No . 
2 ;  No. �, brown ocber, a clay colored wIth oxide of Iron . 
ThIS mlgbt be of service as a pigment. 

M. D. W.-Thls material Is .hale. 

J. P. M . -Thls ls an Impure elay. 

C. J.  H.-The specImen oent '" limestone. In a,,"wer 
to your other question : We know of no such procel8, 
but you can experIment .  

G.  W. S.-The sample I s  a n  Impure amcate of alnmlna. 

G. & W.-One of these specimens Is a fossil bone, and 
the other argentlferous galena . The subscription price 
of  this journal Is es per annnm , In al1 parts of tbe Uni­
ted States. 

W. R. Jr.-Your specimen Is an alloy consisting of 
copper and zinc, In other words, brass. It IB possible 
that a piece of brass may have aCCidentally tal1en Into 
the stamp copper. Native brass has not as yet been 
found . 

M. R. asks : 1. How are sewing machines 
,apanned, what Ingredient. are used, and how are they 
applied ?-O. S. a,k. : If 2,000 feet of 6 Inch Iron pIpe Is 
snpplled by a pump driven by 24 horse powcr, will It be 
any advantage to attacb a .Imllar pump , driven by 18 
horse power, at tbe other extremity of  tbe meln pIpe, 
In throwing water from a bydrant placed In the center ? 
If so,  what ?-J. C. C. a8ko : After being drowned, bow 
long will a person lie nnder water before he will rl.e ? 
lB there any dlfterence In the time between fresh and 
salt water ? What Is the cause of the rising? If IL  be 
gas, wh_t produce. It ?  Wbat I. the theory of IIrlng 
cannons over the water where It  Is snnposed that a per­
son hal been drowned ?-E. H.  K. asks : In the drIve 
wheel of the locomotIve engine, where doe. Datnral 
phllosophy place th e fnlcrnm, the power and tbe welgbt 
respectlvely?-E. C. B. aRb : What dojewel1ers nse for 
cleaning diamond. ? Is It a .olntlon of a .. enlc or pot· 
ash ?-J . A.  McC. Jr. says : Take a tube, 3·16 lnch ln dl · 
ameter, of any length, and cnt a round pIece of paste­
board 2� Inche. ln dlamater. Make a hole In the center 
of the board, and In.ert one end of the tobe In the hole: 

then cut a round p : ece of paper ot the same Rize a. the 
pasteDoard ; place It on tbe pasteboard , and tbe other 
end of the tnbe In  the montb. and the .trongest lunga 
cannot blow the paper off. Will you gIve me tbe phil­
o.ophy of It ?-B . say. : I see In tbe. SCIENTIFIC AllER­
ICAN tbat Dr. Brown·Seqnard advl.es people to cnltl· 
vate tbe nse of the left hand and left side of the body, 
thn. exerclslDg tbe left lobe of the brain , teaching It to 
tblnk. He recommend. learning to write with tbe left 
hand. Can any of the readers of the SOIENTIFIC AMER' 
lCAN give dIrections for the proper holding of the pen 
aDd the proper slope of the wrl tlBg In left· handed pen­
manshlp ? 

COKIIUNICATIONS RECEIVED. 

The Editor of the SCIENTIFIC AMERICAN 
acknowledges, with much pleasure, the re­
ceipt of original papers and contributions 
upon the following lIubjects : 

On Steam Boiler Explosions. By W. M. D. 
On the Attraction of the Sun and the Earth. 

By A. D. ,  and by A. F. 
On a Problem, etc. By G. W. E. 
On an Aurora visible in · Michigan. By 

B. B. S. 
On Preventing Scale in Boilers. By C.L.E. 
On the Beech Blight. By D. E. R. 
On the Chameleon. By H. A. H. G. 
On the Philosopher's Hunt. By T. H. C. 
On a Double Lamb. By J. H. P. 
On some Useful Recipes. By C. B. L. 

Also enquiries and answers from the follow­
ing : 

T. O'D.-E. P. J .-J. B.S. H.-G. N.-D . F. 

Correspondents In dllferent porto of tbe country ask : 
Who make. back rest. for holdlBg Inmber In a lathe ? 
Who selll small brick-making machIne. ? Who 8ell. 
lath ·spllttln& machIne. ?  WhomakeB arteafan well bor 

Ing IDt.chlnery ? Makera ot the above artIcles will prob­
ably .. romote their Interelte by advertlafDl, In reply, In 
tbe 1I0DNTlYlO AlB.,OAN. 

Several correspendent. reqnelt us to publish repl le. 
to their enqnlrles abont the patentability of tbelr In­
ventions, etc. 8uch enqnlrl.s w11l only be answered by 
letter, and the partie. shonld give tbelr addrelSe •• 

Correspondents who write to ask the address of certain 
mannfacturen, or where specilled articles are to be had, 
also thoBe havl"g goods for sale, or who WAnt to dnd 
part"e ... shonld send with their communications an 
amount .nf!!clent to cover the cost of publication onder 
the head of " Bu.lness and Penonal," which Is specially 
devoted to s"ch enqnlr1es. 

[OFFICIAL.] 

Index of Inventions 
FOR WHICH 

Letters Patent of the United State. 
WERE GRANTED IN THK WEEK ENDING 

April 7, 1874, 
AND EACH BEARING THAT DATE. 
rThoBe marked (rl are relssned patent • • ) 

Advertising frame, E. A. G. Roulstone . . . . . . . . . . .  149,810 
Alarm, burglar, H. X. Wrlgllt . . . . . . . . . . . . . . . . . . . . . .  149,865 
Bale tie, cotton, J. G. Angell . . . . . . . . . . . . . . . . . . . . . . 149,124 
Bale tie, cotton, A. A. Goldsmtth . . . . . . . . . . . . . . . . . . . 149,488 
Bale tie, cotton, T. F. Sherrill . . . . . . . . . . . . . . . . . . . . . . 149,581 
Ba.ket splints, cutting, S. 1 .  Russel1 . . . . . . . . . . . . . . 149,248 
Battery. galvanic, R. M. Lockwood . . . . . . . . . . . . . . . .  149,�2O 
Bed attachment, spring, J. R. B.lley . . . . . . . . . . . . . .  149.869 
Bed bottom, A. Ad.ms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,981 
Bed bottom, spring, W. M. Trobaugh . . . . . . . . . . . . . 149,547 

Bell, call, H. A. Dierkes (r) . . . . . . . . . . . . . . . . . . . . . . .  5,822 

Bell , door, J. P. Connel1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,875 
Be\1ow. Bafety valve, C. W. Dunn . . . . . . . . . . . . . . . . . 14M62 
Belt tightener, C. L. Work . . . . . . . . . . . . . . . . . . . . . . . . . . 149,428 
Billiard table leveler, L. A. Hnnt . . . . . . . . . . . . . . . . . . . 149,401 
BIt stock, H.  C.  Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,805 
Blacking case, E. Sahenck . . . . . . . . . . . . . . . . . . . . . . . . . .  149,345 
Blower, rotary, L . Andrews, 2d . . . . . . . . . . . . . . . . . . . . . 149,868 
Boat, life, M. Clison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,877 
Boller, agrlcnltural, W. Cade . . . . . . . . . . . . . . . . . . . . . . 149,487 
Boller and water heater, S. S . C. Hamlin . . . . . . . . . .  149,304 
Boller, steam, N. D. l'Iarvey . . . . . . . . . . . . . . . . . . . . . . . . 149,895 
Boot heel gage, A. Orebaugh . . . . . . . . . . . . . . . . . . . . . . . 149.512 
Boot 60les, channeling, V. K. Spear . . . . . . . . . . . . . .  149,538 
Boot Jack, G. Giler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,465 
Boot Btretcher. Compton & Hartz . . . . . . . . . . . . . . . . 149,446 
Boot stretcher, O. F. Garvey . . . . . . . . ; . . . . . . . . . . . .  149,463 
Bottle stopper, C .  W. O.good . . . . . . . . . . . . . . . . . . . . . 149,831 
Bottles, etc . ,  cleaning, J. C. G. Hllpfel . . . . . . . . . . . . 149,402 
Box, luncb, G. Booth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,429 
Brick machine, J. S.  Derby . . . . . . . . . . . . . . . . . . . . . . . .  149.380 
Bridie bit . W. N. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,497 
BrOilers, D. E. Roe (r) . . . . . . . . . . . . . . . . . . . . . . . . . .  5,880, 5,831 

Button hole eutter, D. Lumbert . . . . . . . . . . . . . . . . . . . . 149,409 
Button hole cutter, R.  Woltr . . . . . . . . . . . . . . . . . . . . . .  149,556 
Can for oil, etc . ,  A. C. Stoesslger . . . . . . . . . . . . . . . . . 149,42U 
Can opener, G. C.  Spangler . . . . . . . . . . . . . . . . . . . . . . . . 149,587 
Car axle,  W. F. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,� 
Car axle j ournal bearing, W. C. Baker . . . . . . . . . . .  149,284 
Car brake, W. C. B.ker . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.283 
Car coupling, J. �'. Burner . . . . . . . . . . . . . . . . . . . . . . . . . .  149,an 
Car conpllng, W. A. Cumming . . . . . . . . . . . . . . . . . . . . 149,876 
Car coupling, J. D .  Gardner . . . . . . . . . . . . . . . . . . . . . . . 149,462 
Car frame, rallway, E. S. Stiles . . . . . . . . . . . . . . . . . . . . 149,857 
Car mover, C. J. Shlrreff . . . . . . . . . . . . . . . . . . . . . . . . . . 149,848 
Car Beat, J. Hartman,  Jr . • • . • • • . . • • • . . • • . . . • • • • . • . 149,808 
Car, sleepIng, R. P. Leary . . . . . . . . . . . . . . . . . . . . . . . . .  149,488 
Car sprlDg, P. G. Gardner . . . . . . . . . . . . . . . . . . . . . . . . .  149,299 
Car atarter, W. T. Beekman . . . . . . . . . . . . . . . . . . . . . . . .  149,427 
Car .tarter, W. Guilfoyle . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,8,2 
Car starter, C.  MeIBe .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,828 
Car wheels, etc . ,  W. S. G. Baker . . . . . . . . . . . . . . . . . 149,&70 
Carpet beater, C. Pulls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,524 
Carrla,e Clip die. F. B. Moroe (r) . . . . . . . . . . . . . . . . . .  5,826 
Carriage, Ice, C. Hammelman . . . . . . . . . . . . . . . . . . . . .  149 .998 
Cart brake and reot,  W. C .  Jardine . . . . . . . . . . . . . . .  149,404 
Cartridge cappIng Implement, J. L. Raub . . . . . . .  149,525 
Castlnr moldboards, chill for, J. Oliver (r) . . . . . .  5,829 
Cattle trongh. rotating, D. Slaughter . . . . . . . . . . . . .  1 49,849 
Centrlfngal machine, D. M. We.ton . . . . . . . . . . . . . .  U9,5ilS 
Cbalr, recllnlnl{, J. Wayland . . . . . . . . . . . . . . . . . . . . . . . . 149,552 
Chalr, tlltlng, J. J . Vollrath . . . . . . . . . . . . . . . . . . . . . . . . 149,550 
Churn, C. H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,874 
Clock •• lighting attachment for, lI.  X. Wright . . 149,8£6 
Clothes dryer, centrlfngal, R. Pilkington . . . . . . . . 149,519 
Clotbes frame. towel rack, otc . ,  Porter ", al . . . . . . 1 49,835 
Cordage sUcking machine, F. Vonderheide . . . . . . .  149,561 
Com, otc., preserving, Merrtll "' al . . . . . . . . . . . . . . . .  149,503 

Corner strip, G. H. Pagels . . . . . . . . . . . . . . . . . . . . . . . . . . 149.413 
Cotton chopper, T.  E. Marable . . . . . . . . . . . . . . . . . . . .  149,492 
Cultivator, D. S. Stafford, (r) . . . . . . . . . . . . . . . . . . . . . .  5,� 
Cnltlvator, cotton, E. H. Sntton . . . . . . . . . . . . . . . . . . . 149,548 
Curtain IIlOtnre, J. B. FI.h . . . . . . . . . . . . . . . . . . . . . . . .  149,457 
Dental burrIng engine. D. W. Clancey . . . . . . . . . . .  149,442 

Dental rotary tool , F. Hlckm.n . . . . . . . . . . . . . . . . . . .  149,8U 
Dlstllllnllr, preparing mash for, A. Woolner . . . . . . 149,558 
DItching, etc . ,  machIne, H. G. RIchards . . . . . . . . . . 149,837 
Drawers, men's, J. J. Fltz Patrick . . . . . . . . . . . . . . . . .  149.Sd5 
Drtll and fertilizer, seed, J. F. and S .  C. Thomas 149,545 

Egg carrIer, F. M. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,479 
EllIpBograph, H. A. Haz.n . . . . . . . . . . . . . . . . . . . . . . . . . . 149,474 
Engine , etc., rotary, W. A. Graham . . . . . . . . . . . . . . .  US,591 
Engraving plate., ornamental, J. Gillham . . . . . . . .  U9.467 
Envelope, Kelly & Cobb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,481 
Faucet , J. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  119,471 
Feather renovator, A. B. Hutchln . . . . . . . . . . . . . . . . . 149:408 
Flftb wbeel for vehIcle., N. P. Nelson . . . . . . . . . . . .  1l9,509 

Fire arm, breech· loadlng, G .  H. Ferri .. . . . . . . . . . . . .  149,456 
Fire arm ,  breecb·loadID"., C. f;. Sneider . . . . . . . . . .  149,852 
Fire arm reboundlDg lock , C. E. Sneider . . . . . . . . . .  149,853 
Fire brick .tove lining, etc . ,  E. H. Rlcbter . . . . . .  149,338 
Fire escape. L H. Mulford . . . . . . . . . . . . . . . . . . . . . . . . . 14 ',328 
FIre kindler, J. W. Bynon . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,480 
FIre klndler, J .  Newman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,510 
Fire kindler, Wlehle tl al . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,554 
Fire wood carrier, Brlsack ,I al . . . . . . . . . . . . . . . . . . . .  149,297 
Flocking machIne, E. C. Gould . . . . . . . . . . . . . . . . . . . . 149,890 
Flonr bolt, J. R. Gast. . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  149,464 
Fluting roller. T.  BobJohn . . . . . . . . . . . . . . . . . . . . . . . . . .  149,526 
Fly frame, M. Fredeau . .  .. . . . . . . . . . . . . . . . . . . . . . . . .  149,297 
Fnel, etc .. artUlclal, J. R. Hayes . . . . . . . . . . . . . . . . . . . . U9,auG 
Furnace arate, G.  R. Moore . . . . . . . . . . . . . . . . . . . . . . . . 149,825 
Furnace, hot air, G. W. Walker . . . . . . . . . . . . . . . . . . . . .  149,422 
Fnrnace, tyre·heatlng, L. S. Rowell . . . . . . . . . . . . . . .  149,841 
GaIter, button, P. McNnlty . . . . . . . . . . . . . . . . . . . . . . . . .  149,500 
Game board, T. A. SCbwenne.en . . . . . . . . . . . . . . . . . .  149,418 
Ga. apparatns, domestiC, H. 8kolnes . . . . . . . . . . . . . .  149,538 
Generator, .ectlonal steam, J. A. lilller . . . . . . . . . 149,504 
Glass mold, C. D. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,461 
Glass, etc., poll.hlng, J. Melaae . . . . . . . . . . . . . . . . . . . . 149,'IOl 
GraIn basket, R. S. Bartlett . . . . . . . . . . . . . . . . . . . . . . . .  149,2811 
GraIn cleaning machIne, S. Bnrger . . . . . . . . . . . . . . .  U9,4S!5 
Guano bags, etc., waterprool\ng, J. H. Green . . .  149,472 
Harnes. pad, J. BUber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,400 
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Harness pad plate. G. H. Dennis . . . . . . . . . . . . . . . . . .  149,879 
Harness. snap hook for. J. G. Corbett . . . . . . . . . . . .  149.291 
Harrow. rotary. D. L. Benson . . . . . . . . . . . . . . . . . . . . . .  149.871 
Harvester. W. F. Cochrane . . . . . . . . . . . . . . . . . . . . . . . .  149.444 
Harvester rake. W. F. Cochrane . . . . . . . . . . . . . . . . . . . .  149.445 
Hat. E .  L. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.431 
Hat·blocklng machIne. etc . • Turner el al . . . . . . . . . .  149.548 
Heating carrIages. etc • • Price el al . . . . . . . . . . . . . . . . . .  149.522 
Her.e power. J. W. Jack.on . . . . . . . . . . . . . . . . . . . . . .  149.482 
Hor.e power beam. S. W. Mel.on . . . . . . . . . . . . . . . . 149.502 
Horse.hoe. Dunning & Halfaker . . . . . . . . . . . . . . . . . . . 149.458 
Horseshoe. P. M. PapIn . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.882 
Hose coupling. C. C.liahan . . . . . . . . . . . . . . . . . . . . . . . . . 149.488 
Hose conpllng. 'W. A. Caswell . . . . . . . . . . . . . . . . . . . . .  149.441 
Ho.e nozzle. E. V. Bowen . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.430 
Hydrocarbon •• burning. W. Ryner . . . . . . . . . . . . . . . . .  149.529 
Ice cream freezer, G. P. Herndon . . . . . . • • • • • . • . . . . .  149,476 
Ice pick and scoop. N. Schroeder . . . . . . . . . . . . . . . . . .  149.417 
IndIa rubber. etc . • cutting. C. S. Stearn . . . . . . . . . . .  149.541 
Injector. W. R.ndall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.414 
Kettles. heater for. J .  Van . . . . . . . . . . . . . . . . . . . . . . . . .  149.861 
Kulfe scourer. W. R .  Hanks . . . . . . . . . . . . . . . . . . . . . . . .  149.305 
Knob. alloy door. W. Morand . . . . . . . . . . . . . . . . . . . . . .  149.506 
Knobs. manufacture of door. I. Smith . . . . . . . . . . . .  149.351 
Lamp. J. S. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.557 
Lamp shade. rellecUng. D. G. Fox . . . . . . . . . . . . . . . . 149.81!6 
Leather'.pllttlng machine. C. S. Stearns . . . . . . . . .  149,542 
LIfe pre.erver. III . Ormsbee . . . . . . . . . . . . . . . . . . . . . . . .  149.518 
LIme kiln . W. S. Sampson . . . . . . . . . . . . . . . . . . . . . . . . . .  149.415 
Lock. permutation. Loch .t al . .  . . . . . . . . . . . . . . . . . . . .  149.490 
Loom. J. D. Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.448 
Loom for pHe fabrIc •• E. K. Davl . . . . . . . . . . . . . . . . .  149.29� 
Loom weft stop mechanl.m. J. D. Cottrell . . . . . . .  149.447 
Lumber carrIer. E. Tarrant . . . . . . . . . . . . . . . . . . . . . . . . .  149.421 
Matches. manufacture of safety. L. O . .P. Meyer . . 149.824 
Mattres • • H. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.350 
Measure. board. E. T. LufkIn . . . . . . . . . . . . . . . . . . . . . .  149.8:11 
:Measure, extension, J . T . Sherwin . . . . . • • • . . . . • • • •  149,532 
MedIcal compound. H. W. Epperly . . . . . . . . . . . . . . . .  149.455 
MUJ. pug. G. E. Noyes (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  5,828 
Mtll splndle. J. J. Hemy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.475 
MUJ.tone dress. K. Schwab . . . . . . . . . . . . . . . . . . . . . . . . . 149.346 
MoldIng machIne. W. C. Margedant . . . . . . . . . . . . . . .  149.495 
Mortlslng machlne. D. L. Glbb . . . . . . . . . . . . . . . . . . . . .  149.466 
Mortlslug machIne •• table for, C. Bryant . . . . . . . . . .  149.488 
Motion. convcrtlng. F. H. RIchard . . . . . . . . . . . . . . . .  149,886 
Motor. hydraulic. Mon.on . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.412 
Nose jewel and anImal markor. M. KIngman . . . . .  149.485 
Nut lock. Conner & Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . 149,290 
Nut lock. C . R. Watrou .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.862 
Nut lock. E. B. WIngate . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.868 
on cuP .  F. Lunkenhelmer . . . . . . . . . . . . . . . . . . . . . . . . .  149.491 
Ordnance. breech·loadlng. W. W. Hubbel!. . . . . . . . .  149.478 
Organ attachment. reed. H. Q. Staple . . . . . . . . . . . . .  1 49.856 
Organ attachment. parlor. H. Q. Staples . . . . . . . . . .  149.355 
Organ tremolo motor. A. Hitchcock . . . . . . . . . . . . . . . 149.898 
Overshoes, strap fastener for, W . C. Downs . . . . . .  149,451 
Padlock. combInation. W. F. Rutter . . . . . . . . . . . . . .  149.528 
Pall. milk. L. Frink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.298 
Palnter's pall. Landon. Smith & Flood . . . . . . . . . . . .  119.407 
Paper. etc . •  hard slzlng.X. Karcheskl . . . . . . . . . . . . . .  149.816 
Paper box. G. H. VIckery . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.549 
Paper box marhlne. W. Gates . . . . . . . . . . . . . . . . . . . . . .  149.889 
Paper. hard .Izlng. H. Karcne8kl. . . . . . . . . . . . . . . . . . . . 149.817 
Paper In the web. coloring. X. Karcheskl . . . . . . . . . . 149.818 
Paper machine felt cleaner, Dunn et a,l . . • • . • • • . . . .  149,S@' 
Papcr water-repellent. renderIng. X. Karcheskl .. 149.3 l 
Para.ol handle. A. Lyon . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.�22 
Paste, waterproof, W. Carpenter . • . . • . . . . . . . . . . . . . .  149,440 
Photograph retouchIng machIne. A. S. Johnson • .  149.405 
Photograpblc varnish. P. H. De.n . . . . . . . . . . . . . . . . .  149.449 
Planoforle. upright. A. HartensteIn. . . . . . . . . . . . . .  149.307 
Picture frame clamp. Bank. el al . . . . . . . . . . . . . . . . .  149.425 
Pin •• makIng wooden. Morgan et al . . . . . . . . . . . . . . . .  149.8/6 
Plpe. draln. S .  J. yundt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.8.7 
PlanIng machine. W. C. Margedant . . . . . . . . . . . . . . . .  149.498 
PlanIng machine. W. C. Margedanl . . . . . . . . . . . . . . . .  149.494 
PlanIng machine. McBetll & Margedant . . . . . . . . . . .  149.499 
Plow. H. J one . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.814 
Plow. J. M. Payne . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.515 
Plow. F. J. PetItJean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,518 
Plow mold board • • tree 'Ing chilled. J. Oliver (r) . 5.829 
Pot. cotree. D. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.288 
Power. hand and foot. J. J. Kimball . . . . . . . . . . . . . . . 149.406 
Press.A. Sbedlock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.817 
Pres •• cotton . W. Rutlln . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.342 
Pres •• hay and cotton. 'f. H .  Beveridge . . . . . . . . . . . . 149.428 
Press. hay and cotton. G. Mo.teller . . . . . . . . . . . . . . . . 149.508 
Puddler. mecbanlcal. C. Pernot . . . . . . . . . . . . . . . . . . .  149.517 
Pulley •• hanging loose. Lambert & Hawk . . . . . . . . . . 149.436 
PurIfier. middlings. BurdIck & Fuller . . . . . . . . . . . . . .  149.434 
Puriller. middling • • W. Daniels . . . . . . . . . . . . . . . . . . . .  149.878 
Purifier. middling •• O .  M. Mor.e . . . . . . . . . . . . . . . . . . . 149,WI 
R.llroad frog. D. C. Pierce . . . . . . . . . . . . . .  ; . . . . . . . . . .  149.884 
Rske. horse hay. C. Edgar . . . . . . . . . . . . . . . . . . . . . . . . . .  149.296 
Rellector. A. Wilhelm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.555 
Reflector. ventilating. S. GardIner, Jr . . . . . . . . . . . . .  149.38� 
Refrigerator. M. H. H.II . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,8(;8 
ReIn holder. R. P. MInshall . . . . . . . . . . . . . . . . . . . . . . . . .  149,505 
Roof. lire proof Man.ard. M. H. Fowler . . . . . . . . . .  149.460 
Roollng tile. J. F. Grae.sle . . . . . . . . . . . . . . . . . . . . . . . . 140.469 
Rubber. etc . •  mold. 'W. D. Greanelle . . . . . . . . . . . . . .  149.470 
Sawing machine. W. Heay.man . . . . . . . . . . . . . . . . . . . .  149.811 
Scoop and slfter. llour. F. M . .Poul.on . . . . . . . . . . . . .  149.521 
Seeding machine. J. Galloway . . . . . . . . . . . . . . . . . . . . . .  149.887 
Sewer Inlets. grating for. H. W. Clapp . . . . . . . . . . . .  149,878 
SewIng machIne fan . G. A. & O. Eckert . . . . . . . . . . .  1 19.454 
Sewing machIne. table. and cabInet. H. R. Tracy. 149.546 
Sheet metal .eamlng machine. G. H .  PerkIns . . . . .  149.516 
Shoe lacer. S.  Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.815 
Shoem.ker·. burnIshing tool. E. T. Ducharme . . .  149,295 
Shoe nail extractor. G. W. Hutchln . . . . . . . . . . . . . . . 149.81S 
Shoe pre •• bed. WInslow & Rege," . . . . . . . . . . . . . . . . . 149,854 
Shovel. lire. J. B. Firth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.381 
Sink •• etc . •  outlet for. J .  Lewl . . . . . . . . . . . . . . . . . . . . . .  149.4S9 
Snow plow. J. M. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.536 
Sounding board • • treatlng,J .  H . Bauer . . . . . . . . . . . . 149.426 
Speeder lor drawIng rovIng. etc .• T. Mayor . . . . . . .  149,498 
SpIke machIne. );" .  Tay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.554 
Spring. door, T. C. Houle . . • • • • • • . • • • • • • • • • . • • • • • . . .  149,477 
Steamerfor potatoe • •  etc .•  portable.McDonald .t al.149.4Il 
Stereopticon for dissolving vIews. N. Belcher . . . .  149.288 
Stocking .upport •• cla.p for. E. H.I.ey . . . . . . . . . . .  149.4i3 
Stone. marbling. R. P. Sau.e . . . . . . . . . . . . . . . . . . . . . . .  149.844 
Stopper or bung. C. Coblentz . . . . . . . . . . . . . . . . . . . . . . .  149.448 
Stove, T. Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.829 
Stove. b ••  e burnIng. J. Q. C. Searle (r) . . . . . . . . . . .  5,825 
Stove. coal. S. H. L .. Rue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.487 
Stove. grate. T. Searl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149,630 
Stove. magazine, cooking. M. T. Fitch . . . . . . . . . . . . .  149.458 
Stove pIpe shelf. H. W. Campbell. . . . . . . . . . . . . . . . . .  149.439 
Stove platform. H. L. Palmer . . . . . . . . . . . . . . . . . . . . . .  149.514 
Stove polish. w. T. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149,302 
Sugar. etc .• apparatus for drying. C. H. Hersey . . .  149.397 
Suspenders, J. DunnfnJr • . • • • • . . • . • • • • • • • • • • • • • • • • • •  0 149,� 
Table . Ironing. W .  H. FUnt . . . . . . . . . . . . . . . . . . . .  : . . . .  149.459 
Table. IronIng. P. O'Thayne (r) . . . . . . . . . . . . . . . . . . . . .  5,BU 
Telegraph sounder. H. C. Royer . . . . . . . . . . . . . . . . . . . . 149,827 
Telegraph wunder. H. Splltdorf . . . . . . . . . . . . . . . . . . .  149.588 
ThllI coupllng .W .  W. Ander.on . . . . . . . . . . . . . . . . . . . .  149.282 
Th1l1 coupling, G. F. SmIth . . . . . . . . . . . . . . . . . . . . . . . . . 149.585 

$titutifit 
Ticket box. conductor·s. Prl1chard & Au.tln • • • • .  149.528 
Time recorder, watchman·s. F. H. Plaget . . . . . . . . . 149.888 
Top. J. Spencer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.354 
Toy. automatfc. E. R. Ives . . . . . . . . . . . . . . . . . . . . . . . . . .  149.481 
Toy wInd mU8lcal lnstrument. P. H .  Sporrer . . . . . . 149.540 
Trap. pIgeon. T. H. Mar.h . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.496 
Treadle for machinery. F. Treat . . . . . . . . . . . . . . . . . . . 149.860 
Tree protector. D. Hitchcock . . . . . . . . . . . . . . . . . . . . . . .  149.889 
TubIng. machine for r .. 1I!ng. H. W. Hayden . . . . . . . .  149.309 
TubIng. macblne for rolling. H. W. Hayden . . . . . . .  149.810 
Umbrella ca.e •• llxmg rings to. J. C. Hurcembe . .  149.430 
Valve. balanced .lIde. J. A. Touhtll . . . . . . . . . . . . . . . . 149.l59 
Valve. stoP. C. F. Murdock . . . . . . . . . . . . . . . . . . . . . . . . .  149.830 
Vat. cbeese. W. H.  Obltts . . . . . . . . . . . . . . . . . . . . . . . . . . . 149.511 
Vat. fermenting. A. Langelller . . . . . . . . . . . . . . . . . . . . .  149.408 
VehIcle hub. J. E. HarrlI'gton . . . . . . . . . . . . . . . . . . . . . .  149,894 
VehIcle sprlng .O . Jenne .. . . . . . . . . . . . . . . . . . . . . . . . . . .  149.488 
Velocipede. F. C. Scharlf . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.416  
W"gon brake. W. H. Glwlts . . . . . . . . . . . . . . . . . . . . . . . . . 149.800 
Wagon end gate fastening. D. B. Dor.ey . . . . . . . . . . 149.294 
Wall pocket and calendar. C. W. Bryan . . . . . . . . . . . .  149,289 
WaH pockct and calendar. J. F. Tapley . . . . . . . . . . .  149.858 
Washing macblne. H. Doolittle . . .. . . . . . . . . . . . . . . . . 149.293 
Wash.tand. portable. M. F. Potter . . . . . . . . . . . . . . . . .  149.52U 
Water clo.et. P. A. Riley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.889 
Wedges. making. Morgan & Fo.ter . . . . . . . . . . . . . . . . .  149.827 
Wheel •• mold for casttng .J .  Everlngbam . . . . . . . . . .  149.888 
WIndmill. F. M. Goodhue . . . . . . . . . . . . . . . . . . . . . . . . . .  149.301 
WlndmUl.T. C . McChe.ney . . . . . . . . . . . . . . . . . . . . . . . . . . 149.410 
Windmill. C. Stewart . . . . . . . . . . . _ . . . . . . . . . . . . . . . . . . . 149.419 
Wire poll.hlng machine. C. Smltb . . . . . . . . . . . . . . . . . . 149.584 
Yoke. neck. �'. J. Del.z . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  149.450 

APPLICATIONS FOR EXTENSION. 
Applications have been duly filed and are now pending 

for the exten.lon of the followIng Letters Patent .  Hear· 
Ing. upon the respective appllcatlolls are appOinted for 
the days hereinafter mentioned: 
29.035.-CENTEE BOAED VE8SEL.- C. E. Ketchum et al. 

June 24. 
29.126.-REVOLVING FIRE ARM.-A. J. GIbson. June 24 .  
29.200.-STEERING VESSELS.-F. E . SIckels. July 1 .  
29.238.-GRIDIRON .-J . S. Brooks. July 8. 
29.409. -RAILROAD CATTLE CAR.-J. B. Shafer. July 15. 

EXTENSIONS GRANTED. 
27.781.-CLOTHES WRINGER.-E. Dickerman . 
27.809.-WASHING MACHINE .- J. Johnson . 
27,821.-ExTEN8ION LADDER.-G. B. MIckel et al. 

27,8S2.-HARVXSTKR.-L. C. Reese. 
27.SSS.-STREE1· SWERPING MAOHINE.-R. A.  SmIth . 
27.816.-BELTING.-Il. Underwood. 
21.852.-HAEVESTI" MACHINE.-B. F. WItt. 
27.855.-NIGHT LIGHT PROTECTOR.-J. Wyberd. 
27.860.-LoOM -J. C. Cooke. 
27.S66 .-COTTON BALE TIE. -J. McMurtry. 

DISCLAIMERS. 
27.781.-CLOTHE8 WBINGER.-E. DIckerman. 
27,8:32.-HARVESTEE.-L. C. Reese. 
21.SSS.-STEEET CLRANING MACHINE .-R . A. Smith. 

TRADE MARKS REGISTERED. 
1 .708. -BOBBIN8.-J. H. Bullard. ChIcopee Falls. Mass. 
1.709.-WBI8KY .-Harthlll & Co .• Loulsv!l1e. Ky. 
1.710 & 1.711. -WHI.XIES.-G. W. Kldd & Co . • N. Y. city. 
1 .712.-CANNED OY.TERS.-H. If. Rowe & Co .•  Bait . • Md. 
1.713.-PERFUliERY. ETC .-B. F.  Ulmer, Savannah, G a. ,  
1,7U.-FERTILIZRRfi.-Walton & Co., Wilmlngton, Del. 
1.715.-STOvEs.-Western Stove M'f'g Co • • St . Louis. Mo. 

DESIGNS PATENTED. 
7.850 to 1.354.-CENTER PIECES.-H. Berger. N. Y .  cIty. 
7.355.-LoUNGE BAcKs.-H. S. Cartcr. Chlcago. lI1 .  
7.S56.-BrRD CAGE.-G. R. O.bom e t  al •• New York c ity. 
7.357 & 7.sIIil.-CoPPDT PLATES.-W. M. I:!DLlth, West Mer-

iden, Conn. 
7.359.-CENTEB PIEOB.-H. Berger. New York cIty. 
7.S60. -ARll HoLDBB.--B. H. Cate. Watertown. Mass. 
7.361.-SPooN BAliDLBS. ETO.-J. R. Galaway. N. Y. city. 
7.862.-MAIL Box FBOlllT.-W.Gorman,New Britaln.Conn· 
7.368.-CENTEB PmoB.-S. Kellett. San Fl'&llclsco. Cal. 
7.864.-DIsDZ&.-IIl. Sweeny. WlleellBa. W. Va. 

�� .. _ _  iii .. .  us. 
On each � . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810 
On each TnIa JIar![ . . . . . . . . . . . . . . . . . . . . . ; . . . . . . . . . . . . .  8�1i 
On IIl1ng _h aPPl1catIon for a Patent (17 1eart1) . 811i 
On IssuIng ..... ortamal ' Patent . . . . . . . . . . . . . . . . . . . . . .  8�0 
On appeal tD w.-men·1n·Chlef . . . . . . . . . . . . . . . . . . . .  810 
On appeal "�aloaer or Patente . . . . . . . . . . . . . .  8�0 
On appllcaUaaler lIeDa.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . 830 
On appllca*,- ___ Ion of Pa\eDt . . . . . . . . . . . . . 8�0 
Ongrantlnlr .. lI\DIeDIton . . . . . . . . . . . . . . ... . . . . . . . . . . . 8�0 
On IIl1ng a m.cn.turer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 810 
On an application for Design (8� years) . . . . . . . . . . . .  810 
On application for DesIgn ('7 year.) . . . . . . . . . . . . . . . . . .  811i 
On appl1catlon for De.lgn (14 yea .. ) . . . . . . . . . . . . . . . . .  830 

CANADIAN PATENTS. 
LIST OF PATENTS GRANTED IN CANADA. 

APRIL 8 to APRIL 10, 1874. 

8.230.-B. G. Martin. New York city. U. S. Improve· 
ments en presses, c&lled U The Martin Press." April 8. 1874. 

3,281 .-H. Cobley. Toronto. Ont. Improvementoon boots 
and shoes. called .. Cobley's Antlhydrlc Boot. and 
Shoes . "  April 8, 1874 .  

8.282.-Edward Beane • •  Toronto. Onto Extension of 
patent No. S.U .  A process for Improvement. In brew 
Ing. called "ImproTementl ln BrewIng . ... April 10. 1874 • 

3.28:I.-D. N. B. Coffin. the Younger, T. H. Johnston: 
and B. Woodward, Boston, Middlesex county, Mas!., 
U. S.  Exten.lon of a provIncIal patent for Improve· 
ments In cap.tans and wIndlasses. April 8. 1874 . 

8.284 -A. Pritz. Dayton . Montgomery county. 0 .• U. S. 
Improvemen t. on car coupUngs. called . .  The Pri tz 
Automatic e;ar Coupling." April 10. 1874. 

S.2S5.-James Inglis. Montreal . P. Q. An article to be 
used In the proce.s of senS itizing glass or other plates 
for photographIc purpose •• called" Inglis' Sen.ltlzlng 
�'ra:ae . "  April 10. 187·1. 

S.2,6.-J. A. Tripper and A. R. Giles. Ottawa. Ont o Im­
provements on a machine for wasblng clothes. called 
" The Canadian Wa.her . "  April 10. 1814. 

8.287.-0. B. Waggener and I .  H. Breed. PhiladelphIa. 
Philadelphia county. Po. , U. S. Improvement on lire 
extlnglllsher.c.lled "The Triumph FIre Extlngul.her." 
April 10. 18t!. 

8.288.-W.P. Hale.Brockport, Munroe county.N. Y .• U.S. 
Improvements on c1rcularB9.WB,Called "Hale's Circular 
Saw . "  April 10. 1874.  

8.289.-W. P. Hale. Brockport. Munroecounty.N. Y •• U.S. 
Improvements on circular gaOl sawing macblnelil, 
called" Hale's Circular Gang SawIng MachIne." April 
10. 1674. 

8,290.-1. Newton. Cleveland. Cutahoga county. O .  1m. 
provemeBtB on carriage bOltl, called" Newton's 1m· 
proved Carriage Bolt." April 10. 187'. 

3.291 .-C. H. Thurston. Marlborough. N. H. Useful In· 
ventlon 'havlng reference to wooden knobs. closet 
pins. or handles. called" The Thurston Knob . "  April 
10. 1874 .  

8.29'�.-R. Smallwood. Charlottetown. Queen's county. 
P. E. Island. Improvements on shIngle sawing ma­
chInes. called " Smallwood'. Lever Feed for ShIngle 
SawlDg Macblnes ." April 10. 1874. 

8.293. -T. H. Marsh. Toronto. York county. Onto U.eful 
agitator to be used In pIgeon and bird shooting from 
the trap. called "Marsh's AgItator." April 10. 1874. 

Back Paa-e • • • • • • • 81.00 a line. 
lnalde Page · • • • • • • 7� centa a line. 

Angraving8 mall head advertl8emenl8 at tM Bame rate per 

line. bll measurement. as the letter pr.... Advertl8ement8 

must be received at publicatton o{ftu as earlll as F'rldall 

morning to appear in nezt i88Ue. 

N E W  P U B L I C A T l O N .  

Only a Ponny a Picturo, 
AND ALL THE VA L UABLE READING MA TTER 

THR O WN IIt. 

"Such Is the fact In regard to the Illustrated Annual of New York and Brooklyn Chnrche,. now seiling 80 rap-
���'tI;! �:i:!��.la�J':��:· :t'�:���e�:I�tll�� ::lg:�i FIFTY CENTS A COPY. Agen's are making money seiling It. Order. are coming In from al1 sectlons of tbe country for It. Sample copy. with al1 the necessary In· structtons and ontftt for agentB, sent on receipt of price. Big Inducement. to good workers. Addre.s 

NELSON & PHILLIPS, 
SOli Broadway, New York. 

M
OORE'S REVOLVING BLADE SCROLL 

CrrCUI::'WI8�}.f����"MrJ3R���i�n\�eL':��:ric��'l.1:.�� 

$250 Will buy 2 good Cylinder Boilers 
�alve. Sold i�:nw!�t �t

i u:��b 8�'b�e��IW18�;:�% CO., East Stroudsbur.:g:.:,._p_"_.-=-_.,..-_ ___.------
HEMP MACHINE. The Neill patent on Hemp Machine Is olIered for sale on very reasonable terms. It 18 a valuable invention ; but Ihe patentee I. dead. and hI. family are anxlou. to reaUze. Address. for terms and otller part1cnlars, 

CAP r .  J. F'. GEIGER. Key West. Fla . 
-----c:--.- �- ----- -- -- ----.--

A REAL GENTLEMAN may Bee himself In tbe May Number PHRENOLOGIC AL JOUR-�te�e. ��:p����1t. ;Al��!n <;.�aJ!J;:����efta�:� ;B���� 
�����lredo��ewigy�I"O"g"nrg�;.dei��I'b�I�hJJdc�:r�.l�1.30! year . l':ewsmen have It. Addres. S. R. WELLS. 889 Broadway. New York. 

OUT AT LAST-Reist's Extension Plat­form Expre.s or Freight Wagon. wIth or without Svrlng •• extends from 10 to 41) ft. For lnf,>rmatlon . tesll· 
::'r°J'X'l��'��¥'D·lhtcc'o���t;ni?atc�;.:l.El��nft�e:.t;:. 

MONSON'S PATENT BIT. 

J' U'ti& Wb 

Since l n 1 s  Gimlet Screw Bit was l11u�trated In this pa per. Feb. 19. [ have haa an enormous number of letters inquiring- where they may be obtained. &c. In answer, would eay I have a few as samples, and as soon 8e they are more extensively manufactured my correspondents will he.r from me. I wish to dIspose of half or whole 
�:�e�ng:.oY!�uf��[����:·w�?���fi�a����t[O�pYi� Oll'ers solicited from any source. Address C. MONSON. Palentee. Moscow. WI •. 

Ap-ot.. wanted. all OYer the country &0 get IUbecriben ror HOIl. 
AN» FmKsn)]L Fioat Premium. ginn IUb.cribe� and larpd 
:����ioA�'::: :��!;a:.l;:ue�gd:!����::��'hn.!:� of doll an without ever being away from home over night. Farmen and farmers'lOn. make the best ofagenu. Complete outfit free to �ntl. Give the bUline8s a trial in your 'Pare time ; it will pa,. ��=rc��r r:e��ncI:du::.eu, or anything elM you caD 

TRUE, HALJ&'l"'J' " Co., PorUand, Maine. 

PAGE'S Water Flame Coal Lime Kiln.with coal or wood. No 1 Soft White LIme or Cement wltb use of water. C . D . PAGE.Patentee.Rocheoter.N . Y  

R E M O V A L . L. & J. W. FEUCHT 'WAN GER. Cbemlsts and Manu· facturer8 of Sil1cate8, Soluble Glass, etc., have removed to ISO Fulton St •• New York. 

PATENTS 
The publishers of the SOIENTIFrc AMEBIOAN have 

acted &8 .olleltor. of patents In the UnIted States and 
foretgn countries fer more than one quarters of a cen· 
sury. More than FIFTY THOUSAND inventors have 
availed themselves of theIr servIces. All patent. se· 
cured through thIs agency receIve a special notice In the 
SCIENTIFIC AMERICAN. whIch frequently attracts pur­
chasers for the patent. 
Inventions examIned. and advice as to patentability free 
Patents obtained In the best manner. and with ao llt · 

tie delay as possIble. 
(Javeat. prepared from either model or drawings. and 

IIled In the Patent Otllce at .hort nottce. 
Special examInations as to the patentability of Inven· 

tlons made. at the Patent Otllce. on receIpt of model or 
drawIng and de.crlptlon ; cost for tblo search and reo 
port. $5. 

Trade Marks.-The nece •• ary papers for .ecurlng 
protection to manufacturer. and merchant. In thl. 
country anll abroad are prepared at thI s otllce . 

DesIgn Patents. for protecting arUsts and desIgners 
of any new ornamental work. are """,kly and cheaply 
obtained through thIs otllc • • 

Copyrights obtaIned. 
Foreign Patents are soliCit e d In all countries where 

patent laws exl.t. Pampblets, contaInIng the cost and 
full particulars, mailed on application. 

Canada Patellts.-Canada I. one of the best countries 
or patents. The cost depends upon the length of time 

for which a patent Is desIred. Full particulars by mall 
on application. 

We shall be happy to confer with Inventors. examine 
their models and drawIngs. and advise with them as to 
obtaInIng patenIB without consultation fee. For every 
kind of Information pertainIng to patents. at home or 
abroad. 

Send for pampblet. 110pages. contaIning law. and full 
directions for obtaInIng patents . Addresl 

MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Park Row, N. Y. 
BBAl'IOH OJTIO_Corner Ii' and 7th Streets, 

Waahngton, D. C. 

Reductio n In Pl lct'. Tte �re81 In 
� GE N UINE CH ESTER EMERY. 

A cre • •  e In tbe production of tbe Cheot<T Em­ery Mine Enables U8 to reduce tbe rrlce to Beven Cf'nts for grafn and tour ceDts lor 1I0ur • • with I mpOl'Iant dlsco n n t s  to ceal -ers, manufacturers-&nd huger pUlcho8HS . T b e  gf'DUme Chester Emery Is made hom the purest8DdbaTdest C1J8�  tals. and I t. cutung and poU,blng quallllfs OJe , up .. lor 
to any emery used In thl. market . E. V. HA UGHWOUT & CO . •  2 5  Park Place. New York. 

TABLES FOR SETTING OUT CURVES for Ratlways, Canal" , Roads. &c . ,  varying from a radius of 5 ch91ns to S miles, either wIth or wIthout a Theodol ite. By A. Kennedy and R. W. Hackwood. Civil �:Dgineers . 32mo.  fl . OUR IRON CLADS AND MERCHANT SHIPS : Glv lng popular Proofs of Errors )D the current mode of e.tlma1!ng tbe Stab1ll% of ShI pS. With an Outline of " ���r��f :�a��.1'I�I�. M�y ea"';a�.':(��;�l����'il��fio���� · C. B. 8vo. 14.25. 
T H E A. B. C.  UNIVERSAL COMMERCIAL ELECTRIC Telegraphic COde ; speCIa lly adapted for the use of Mer· chants, ShiJ)owners, Brokers, Agents, &:c. By W. Clau­sOll-Thue. 8vo. 14 . 25. 

E .  & F. N. SPON, 446 Broome·St .• N. Y. 
T H E  

Stran Fila and Bindar, 
ADAPTED FOR THE SCIEB TIFI O .t1MERIO.t1B 

AND OTH':U ILLUSTR ATED PAPERS . 
ThIs File and Binder consist • •  Imply of stili covers In 

cloth .wltb a lIexlble back. and broad heavy leatber .trap.  
acro •• the b.ck at the  top and bottom of the Inside. be ­
tween which are stretcbed .tout cords. for holdIng sIx 
or twelve months' numbers of a weekly periOdical, as 
!11u.trated by the followIng cut : 

���a 

The File I. used by merely opening a paper to Its cen 
tral fold, and "lippIng one .Ide under the IIr.t vacant  
cord 0 1 1  the right. a\lowlng the  cord to  rest In  the cen· 
ter of the fold. 

For the conven ieDce of our subscribers, we have had 8 
.upply of File. constructed a. above. holdIng IIfty·two 
pappra, and lettered " SCIENTIFIC AMERICAN" in gnt on 
the .Ide. 

PrIce at this Otllce . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1 .25 
by mall. po.tage prepaid . . . . . . . . . . . . . . . .  1 .50 

Address and remit 
MURK &. 00., 

PUBLISHERS SOIEBTIFIO .t1MERICAB 

37 PARK Row, NEW YORK. 

B.. BALL &. 00., 

WOOD WORKING MACHINERY. For PlanIng Mills. Car Shop •• Sa.h. BUnd an d Door Ma ker •• &c .• &c Send for IlIu.tratea Catalogue and prIce list. Factory. at Worcester. Mass. Saleeroom, at 121 Chambers & lOS Reade 8ts., New York. 
E. M. MAYO'S P AT. BOLT CUTTER. W'Send for I l lustrated Clrcul.r,--Clncl�n.t!.0..9_� 

Small Too'. of al1 kIn us ; also GEAR WHEEL". vurts of MOD�;LS. and materIal. of all kInds. Ca.tlngs of 
�'gt:b�'tl�·&EM�HT:lld;.�·����iIf,a�'::��':.�"rJ!�:: 

INVENTORS. CAPITALISTS. & M·F·RS. will do wcll to communicate with u • .  A wel1 .elected variety of paten ts constantly on hand for negotiation . (Jlrculars to I nventor. free. E. E. ROBEHIS. 119 LIb­erty �treet. New York. 
THIS MAC H J NE wlll mvrtt.e two Blind StUes at once for FIxed Slats. In al1 kinds of wood. regardles. 

o t  knots ; making 50 per mtnute, leaviug them clear of chll's snd wtIJ bore for rol1lng slat., lOO per mInute. 
��I:i�l\ln�rti:�!��cIJ���1�a byfoll.r dIstinct Patents.and partie. InfrIngIng any of them w!l\ be prospcuted to the extent of the law. MARTIN BUCK. Agent. Lebano" , N.H. 

THE SUN GAS ILLUMINATOR. 
SIMPLE, DURA BLE. AND C H E A P  I I I  

Can be appUec\ to any go. burner In use. tbereby pro­�uclng one third Increase In tbe light by makIng a more 
����;c�I����b���I�':,::;tn �bJ'a�':,';���nl&����a'::�!�� �� mall on receipt of lIfty cents. ExclusIve rIght. glanted upon reasonable terms. 12 Warren St:. �e����ECI�y. 

MACBDfBIlY. 
W O O D  AN D I R O N  W O R K I N G . 

�f:�I��tI:��r'w..�'i,rn�n���E[�:s�dlo��ernBed. Panel Buzz and DaD1els Planers. Saw Benches, land Saws. BUSS & BRADLEY. 59 Sudbury St • • Bostoll. M  •• s .  

© 1874 SCIENTIFIC AMERICAN, INC.



BAIRD' S 

FOR PRACTICAL MEN. 
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sent. free of postage. to any one who wfil favor me with 
his address. -:0:-

I7"'The above. or any of mv Books. sent by mall. free 
of postage. at tke publication prices. 

My new ana enlarll'M CATALOG UE OF PRACTICAL 
A..� V  SUlENTIFIC BUOKB-96 pages

h
8vo.-sent. free of 

postage, to any one who will furnlSll 1& allareas. 
HENRY CAREY BAIRD, 

INDUSTRIAL PUBLISHER, 406 WALNUT STREET. Philadelphia . 

PROCTOR' S FAREWELL 
Lectures on Astronomy. 

I. EABTH'8 PAST AND FUTURE. 
II. LIFE IN OTHER WORLDS. 
III. OTHER SUNS THAN UURS. IV. Tm. INFINITIES AROUND US. 

AND 
BROWN-SEQ.UARD'S 

Lectures on the Nerves. 
1. THE NERVOUS FOROE. 

II. NlCRVOUS INFLUBNCE. 
III. INDIRECT NERVE FORCE. 
Iv. NlCRVE DERANGEMENT. 
V. SUMNER'S SUFFERINGS 

VI. WHAT NERVE. MAY Do 
Published In ful! In 

THE TRIBUNE EXTRA NO. 15. 
Now READY. 

This Extra aho contains 
BAYARD TAYLOR'S FAMOUS LETTER 

ON 
" SCHLIEMANN DISCOVERIES ON THE 

SITE OF ANCIENT TROY." 
And a lecture by Prof. C. F. Chandler on .. the Germ 
Theory of VIseose." Price (sheet edition) 10 cento per 
copy. P"mpblet edition. 20 cents . Fifteen TRIBUNE 
Extras (sheet form) po.tpald to any addres. In the Unl· 
ted States for One Dollar. and circulars giving full de· 
tails of tbe contents and price of al. THE TBIBUNE Ex. 
TBA8 tree to any addresB, 

Address TnE TRIBUNE, New York. 

JOHN G. ROL LINS & 00. , 
AMER ICAN MERCHAN TS, LONDON, ENG" 

Ten years established In London. and extensively 
known as Agents of leadlnl' American Manufacturers 
of Machtnery. Hardware, and T(Jo18, Wlth large connec· 
tlons at home and abroad, ofter to conslgner8 and cor· 
respondents the services of this eltabllohed London 
House tor the qale of American Manufa8tures. Messrs. 
Rollins & Co. hove a large slore on King William st.reet, 
�:�en
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Swan Wbar!. Tbames Rll'er side. for landing and storage 
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tfelr present stall'of experienced canvassers and travel· 
ers throughout the British Isles. Continent of Europe. 
English Colonies. as well as other foreign countries. 
are particularly well qualllled to Introduce. 
bt,.nld��i�[�':tJh'l.� �r���I;:;�
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Upper Thames street, London, E. C., or thetr American 
Agents �or nearly 50 years established for the sale and 
export a road of all <f�'b�S3.

f J-�rc
.:n

Drr�����1i�
) ' 

48 India St . •  Boston. Mass 

NEXT JULY, A WELL KNOWN FIRM 
of Engineers and Machinery Allents. with large 

connections at home and abroad, w:llT open .. groun(l­
door Warebouse. having windows fronting Queen Vic· 
torla Street and Cannon Street, London, E .C .  The llrm 
Is prepared to accept the agency for special machinery. 
tools. etc .• and to exhibit a choice selection of theye 
and of working models. Advertizers' travelers canvass 
Great Britain and the whole of Europe. For terms, 
apply to W. P. , Box TlS New York CIty. 

THE FIFTH TEXAS STATE FAIR 
WILL CO)[MBNOB ON THB 

STATEFAIR GROU�.f'fNi;� CITYol' HO USTON. 

Mann facturers have found ready sale for all the) 
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of and exhIbit all articles sent unaccompanied by own. �!�;,""o� ���.
seM<>fII��; ���.�: f�� Ir:��"J�o:.y�:�� 

Direct 1.0 Texos State Fair. Houston. Tex. . W. J. HUTCHINS. Pres·t. JAS. F. DUMBLE, Sec·y. 

Superior to any modifi­
cation of the trip ham­
mer. Simple, Efficient, 
and Cheap. 

� Send for Circu­
lars and price. 

Address 

911 &: 97' Liberty St., 
New York. 

HAS N O  E Q U A L  F O R  V A R I E T Y ,  Q U A L I T Y ,  A N D  E C O N O M Y  O F  I T S  W O R K .  
Will d o  all kinds o f  jointing Hquare o r  Bev{'l " Hfluari ng i Planing S t raight a n d  �)l1 t o f  Wind, Par�lIel "J f  Taper ; 

Straight Circular anrl Elliptfc'al Molding ' Pall�1-Rai8i ng ; Gaini n g ; Plowing ; RahbettID� ;  Corne.T I Il g' ; Bevel ! ll g ; 
Tonguelng ; grooving .; Hand-Matching ; Smoothing ; Thicknessing ;  Beading ; Fluting ; Chamfel'lllg ; ROtlnulllg ; 
Nosing ; Sawmg ; BOring ; Routing. etc., etc. 

HORIZONTAL AND IfPBIGHT BOBING MACHINES, S'(JPEBIOR TO ANY IN IJSE.. ,.... 
PLANING AND MATCHING MA CHINES, and otJ.er Wood-working Machinery. 

Belld for Oatalogue ad Price-List. BEKTEL, MARGEDANT &: CO., Hamilton, Ohio. 

A DR';,EJillE:sdo�
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PampA"' oj 01Ul Aundred page8, containing 1I8ts of 8,000 
newspapers, and estimates showing cost of advertIsing. 

MAGNETS-Permanent Steel Magnets 
of any form or size. made to order by F. C. BEACH 
:brW.ll 2ro�

r
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menu. 

p ",, "'r E N 'T' COL D  R O L L E D 
S HAF TING . 

The fact 'hat 'hll Ihaftlng hal 'l!i per cent greater 
Itrength, a ber bl.lh. and II truer to pee.than anJ' other 
In nse. renders It undoubtedly the most economical. We 
��:

I
�������"J::'''f:8

t
�s� ��I�:�Bl::�,�� �J�� fo°s, approved s'yle •• 

J�dJI.;.t�tl1f:&f¥JI.�II· 
Try Itreet, 24 and ad aveBues, PIttsburgh. i1a. 

1\10 S. Canal .t. CllIcago. 
. .-Btocks of thtl 8hanlng In store and lor lale by 
FULLER DANA .. FITZ. BOlton, Ma.s. 
GEO. pLACE .. CO...:l.,121 Chambers .treet, l!r. Y. 
PIERCS .. WHALJ..l.'O G. Milwaukee. Wis. 

nLA SS MOULDS for Fruit Jars, Lamps, 
�e 

Bottles, Ink Stands.ete . •  made b
�H.BROOJtE. 

lbr;:�e�°l:i ;'�����fJI �����: ��OUld Tor ��f. any 
I3r PARTICULAR ATTENTION paid to MOULDS for 

INVENTORS. Send model or draWIng : Inclo.e stamp. 

BLAKE'S PATENT 

Stone and Ore Breaker 

§HINGLE AND BARREL MACHINERY.­
Improved Law" Patellt Ie and Headlnl' Ma­

c Ile, sfinplest and \lest In U�ISO Shingle He .. dlng 
and Stave Jolnte!"s. Stave Eqnallzers. Heading Planers, 
Turners . ..  c. Addreas TREVOR .. 00. Lockport, N. Y. 

$1':: 0 $20 per day at home. Terms Free. Address 
U .. GEO. STINSON & Co . •  Portland. Maine .  

IRON BRIDGES-CLARKE, REEVES & CO., 
PH<ENIXVILLE BRIDGE WORKS. Office, 410 Wal· 

not Street. PhiladelphIa. Pa. 
Y-J':e"
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done on the premises. from ore to llnlohed bridges . 
lllnstrated Album matled on receipt o! 75 cents. 

Sturtevant Blowers. 
Of eVery IIZe ana deSCriptIon cons tan tly on nand. 

Niagara Steam Pump. 
ClIAS. B. HARDICK, 

28 Adams It •• Brooklyn. N. Y. 

HAND SAW MILL-SELF·FEEDING.-
1 man do work of S men gnaranteed. Slit S·lnch 

timber wIth ease. Send for Circular. 
L. B. COXE & CO . •  197 Water St . •  N. Y 

WOOD-WORKING M.ACHINERY GEN­
erally. Speclaltlel, Woodworth Planers and RlOIl' 

ardson'l Patent ImJ,roved Tenon Machln.s. Central, corn�"lT��'t IW�t,:rR¥�HARDBON. 

FOR SALE-Four Engine Lathes, 36 inches 
swing, geared In face plate-one, 17" feet between 

centers, with cross feed andJ;earlng for screw cuttlnfll ���b�lw�:�dc'e�If.�;,&m��;; byoH�,,:��
r
&
M
;��iil:::Wew. 
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steel tubes of Illinois and St. LOUis Bridge. and In 11rat 
claos condition. Weight about 7.000 lbs. each. 

Also. the superior l'e8tinll" Machine of tbe Illinois 

FOOT POWER JIG SAW-good article and. S\. Louis Bridge I)o'j a very accurate and reliable 
$.'ll. S .  C. HILLS. 51 Courtlandt St., New York. :ac;."il�

e: a�Rt=21�01��lw���Nu����"r ���. o��OOl
tu

�� J3'HN I. NICHOLS, Keystone Bridge company,Wtts. 
bnrgh, Pa. RUSSEY'S NATIONAL 

Cotta[e Architectnre. srI· l]�N('II ])H� S �f:nc����IYf�:�1r:: 
to. � J J comp?ete OUTFITS for Clothing New and Original Dealgns/ Working Stencil. and 'Key Checks, with which young men are Bcale DraWIngs, and Dets Is for all making from SS to 120 a day Scnd for catalogne and 

���1'i�g:tI��':·K�.fb�s"l�u�:i �: omple. to 8.M".SPENCER.117Banover St •• Boston M888 . 
li8Md. Royal quarto. Post.pald, t6. 

WOODWARD'S } 1.000WORIUNG DBAWIlfGS 

NATIONAL 
Plans, Detail., 

ARCHITECT Bl1!'clllcatlonl& Estimates 
rwELVB DOLLARS, post· 

. paid. 
MON C KTON' 8 N A TIONAL l Slx Dollars, po.t 

STA IR-BUILD.ER. 5 paid. 
MONCKTON'S N ATIONAL t Slx Dollar., po.t 
CARPEN TER &: ;JOINER. 5 paid. 

ORANGE .JUDD CO .. �3 Broadway, N. Y 

�§�f� ��h��:���:�: :�����:��t��� 
lr?

n. f�?
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1 Set of Steel Clamps • • • • • • • . • . • . • • • • • . • • • • • • • • • • • • • • • .  12 . 50  
" " Iron " • • • • • • • • . • • • . • . . . . . . • . . . . . . . • • . . . .  $10.00 

Expanding Mandrels taking anything from " to 4 
inchel!l, &c. 

fo�
e8��a�: 

W. LE COUNT, Sonth Norwalk, Conn. 

iICHARDSON. MER.LAM i!r; CO, 
Manufaoturen Of tile latest Improved Patent Dall· 

e .  and Woodworth Planln,!I Machines, Matching, Sash 
:�I':'�J:f�rl:,���
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Arbors. Scroll Saws Hallway, Cut-oll', and RIl!-saw Ma· 
chlnes.� Bpoke and Wood Turning Lathes, and varloul 
other Kinds of Wood·worklng M"achlnery. Cataloguel 
and price lIats lent on application. Mannfactory,-Wor· 
Mster, Masl. Warehonoe 1117 Liberty st, New Yor!'. 17 

OTIS' SAFETY HOISTING 

Machinery. 
-0 .. "., B OTIIJ. BROS. &: VO •• • , • ...." ROADWAV NEW YORK. 

WORKING CLASS Male or Female, �a 
home. day or evening: no ca pftlll; 1�::;'�b:l:'IE�%���': able package of goods sent free bymall. Address. with 6c return stamp, M. YOUNG & Co . •  118 Greenwloh st . , N.Y 
L�OR 8ALE, CHEAP-Two Steam Pipe .I:' Radiators and a lot of Steam PIpe wIth valves. for heatln� pnrposes. Alw, a lot of Gas PlJce. and other g�M;: 8���
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SALAMANDER WORKS 
OF WOOD BRIDGE, N. J. 

Mannfactnrers of all shapea and olzes of :FIRE BRICK for Fonndrle!! ROlling MllIl
j 

Blaot Furnace., Stove Work� Lime ..... lIns. &c. A fu I ltook of McKensle and other ,;upolas. Also Fire Clays and Band con.tantly on hand. Shlpments made at �he shorteat notice. Send fO{" Clrcnlar. Olilce &: Depe" Foot Bethune St., N. Y 

WHALEN TURBINE. No risks to purchaser. 
Pamphlet sent free. BRTH WnALBlf. Ballston Spa. N. Y. 

Milling Machines. 
Of all styles and sizes. from 600 to 10.000 Ibs. Universal. rlfJl�il:f:fo o�::. ��te��Tat�:�Y�d.

M
�k��1"�� 

MILLING MACHINE (; 0 . , 131 Milk St . , Boston . Works 
at Hyde Park,Mass. 

Deale ... and Co ... ume .... send ro:r prieetl to the lII .. nufaeturen. 
VANDUZEN .. TIFT. lOa I. all ft.. CINCINNAn. 
pr- Please mention this paper.

:::-c;;-
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c:-
___ _ 

To Electro-Platers. 
BATTERIES, CHEMICALS, AND MATE· 

RIALS, In sets or oln'¥\'iwlth books of Instruction· 
��

n
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b
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trated catalogue sent free on application. 

THE Union Iron Millis, P1\\lburllh, Pa. 
The "ttelltloB or Englneerl and ArcIlltects Is called 
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prepared to fnrnlsh all sizes at terms as favorable as caD 
be obtained elsewhere. For descriptive 11 thograph address 
Carneirle. KlomaB" Co, UnIon Iron MIlls, Pittsburgh. Pa. 

M ' CRINERY sr-nIjl!rcg�&r��p�ri A , .. co. 10 Vesel' It •• New York. 

FOR SALE-A large Root Pressure Blower, 
euitable for mine or tunnel ventilation, fumaces, 

etc . Capacity of delivery. eighty to one bundred thou· 
sand cubic feet of air per minute . HOLSKE MACHINE 
CO •• 279 Cherry Street, New York. 

1882, SCHENCK'S PATENT. 18'11 WOODWORTH PLANERS 
��e�'=-le�e�, :�?

d !81m1r&C. ':8I!�llMl�s SONB�tteawan. N. Y. and 118 LllHlrty 8t., New York. 

ALL KINDS OF IRON AND STEEL DROP 
FORGINGS made to order. NEW ENGLAND 

OR AND MOWER CO .• Danbury. Conn. 

30 1 
P. BLAISDELL &. 00 . 

Worcester, MaR •• , 
Mannfacturers of the Blaisdell Patent Upright DrlHs 
and other 11rat-class Machinists' Tool • • 

BOULT'S PATENT 
Reverse Motion. Paneling, Variety Mould lvg, & Dove. tailing MachIne. cuto Pan· !!IIIJ!I����.. =I:n o�r :r/ie

d
gi lIlouldln tbe .o. 

lid wood. with 
neatnesB a n d  
dispatch . 

Routes and \r?:J:� :� 

THE " PHILADELPHIA" 

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

parts guarop:d from dust ; Single or double pumps, 
c:rltnder�.:. �ll'·. (1:,:- , l ocker arms, plstoDs, etc., entirely steel. 

No. 14 �. ':' .,.,_Phlladelphla. 1 PHILIP S. JUSTICE. No. 42 CI. .. st .• llIew York. { 

STEPTOE, McFARLAN & CO., Nos. 212 to 
220 West 2nd street, CincInnat i ,  Ohio, ha\�e 00 hand 

a full ]Jne of Wood·worklng machinery ; also a lA-rg'f! 
o,S80rtment of Mach1nlstfl' Tools (of our own make) , 
such 0.8 Engine Lathes, Drills, Planers, Shapers, &c . 

NEW & IMPROVED 1" A'r'l'ERNS.-MA­
ClllNISTS' TOOLS-al! slze1!-llt low prices. 

E. GOULD. 97 to llSN.J. R. R. Ave •• Newark. N. J .  

THE PRATT & WHITNEY CO., Hartford, 
Conn. are prepared to furnish. from tbelr factory 

direct, or t�rough their agencies at 25 Park Place. N ew 
York 186 W. 2d St . •  Cincinnati. 0., and 258 So. Canal 
St., Chicago. Ill .• Iron Working Machinery for machIne 
ana railway shops, sewing machtne and flUD factories, 
�e��

o
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ongh constrnctlon, with full eqUipment of the best 
modern attaehments. Enquiries tor description and 
prices are solicited. 

The Handy Microscope 
A PLEABANT COMPAN ION for the House. the Woods. 
the FIelds. and tile Sea Shore. 1>loy be carried If.< the vest 
pocket'

Afj
AreaIlYf,0od tblng. just out . .aJ Sent by 

mall lor . 50. Send or delcrlptlve cirCUlar. llo.DUS 
TRIAL UBLICATION CO . •  176 Broadway. New York 

pOCHING 

DROP PiESRE8-
Ladi can make SS a day In their own city or town 

es, Address ELLIS �l'Ji" G CO.t Waltham, Mass. 

GRAND INDUSTRIAL EXHIBITION, 
To be held under the auspices of the 

MECHANICS' INSrrITUTE 
O F  SAN FRANCISCO, CALlFORNIA. 

Opening on August 18th, 1874. 
The Board of Managers berewlth announce that a 

Grand Inaustrl,,1 �·alr will be held In tbe city  of San 
Francisco for 80 days. opening on August 18. 1874.  

In view ot the increa6ing commercial and manufac� 
!���fo��Kg�����ro�t:l�g f�r::;;:;�8 ��8u�?r�!�

g
g���i� 

Ing on the Pacific, the managers have constructed a 
Pavilion having a lloor area of 150.000 feet. ana have I. · vI ted to It all who are disposed to come and exblblt. All 
exhibitors will be placed on the .ame fOOtlDg. lIlotive 
power will be fnrDlsbed free. 
The building will be open day and evening, and every faCllttft WIll be extended to exhibItors and vlsl1 ors • 

tb�1ff.��::.!�
n 
�f�I�J'�"o"a:'J':,"i �a::::r:,'I�������1:' I�� 

stltut., San francloco. and all lnq ulrles will b. answered 
and Inlormatlon extended promptly. 
2Ofh

o o"n�Ty
c:�:t� 

SECURRDun��ss�p�1t'lI"rll'i�':r�!�e 
J. H. CULVl>R. Sec·y . 

PAT. INTERLOCKING GRATE BARS 

6l!l72 EACH WEEK. Agents wanted ; partlculan 
411' free. J. WORTH & CO. St. Loul.l, Mo 

© 1874 SCIENTIFIC AMERICAN, INC.



Back Pqe • • • • • • • 81.00 a llDe. 
IDalde PaKe . • • • • • • "3 ceDra a IIDe. 

IiM(If'all111{/8 mtJll TuatI atlflWU8emen1ll m III<! fa"" rate 1IW 
1M, 1nf metJ8Ur_, as III<! Z_ pru •. AdllerUNmlnll 

m,", lIB reed lied m pubUcaUon ofllce as _ZII as IHcIaI/ 

mornlnll w aptWJr I" _ fII.,.. 

GEORGE BA.RNE� & CO., 

Manufacturers, Syracuse, N. Y. 

-- - - - -- .-

PATENT FOR SALE. 
$12000 (if closed before June n, will buy the Patent (and $1000 worth of especial 

-'oOla) on the " Danbun' Drlfl Chuck. "  Only caule of lellJnc-owner hal larger aDC! more 
lmpor' "nt enterprlle on hand. ,.bleb. will reqnlre hla wbole attention and the above amount of extra caah • 
.. Tbe Danhury " I, now EVERYWIl£SE ackno"led,red to be tbe he.t Chuck, for altp_urpoael, ever put on the 
market-baa Ilad a large and rapid .ale� belne a decIded " take " from the arat. .,,uuu would not huy It, except 
for realons named. Can Ihow clearly, wbere oyer 110,000 per year can be made out of it, the prillclpUl heln. 
adapted to aaytblnR, from a jeweler', or a dental drlll to a car wbeel Clluck.. Unle .. lold before June l, lt will 
notbe for .ale. For IlIDitrated deacrlptlve U.tl and further Information, alldrea, the Manufacturen, 

F • .A. HULL & CO . •  

DAMPER 

IMPROVED 18'14. 
D O U B L B  A C T I JI' G  

B UOKE2-PL UNGBB S��,!ps 
VALLEY :MACHINE COMPANY, 

Easthampton, Mas .. 

mOil PL&IftIBS 
ENGINE LA��SILL!J lie. Send for PrIce \iat: ItBW BAylUI ItlA.III U:I'ACTURING CO., Ifew BaTeD. C.DDo 

GREATBSt IJIVENTION of the AGB, 
ELECTRIC & VAPOR CHA.IR. 
rI::: ::�rJ'�\
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matlamand IICIatlca. No phyalcl,n Ibonld he Wltbout 
one. Send for circular. 

C. Ii 'f,���!fll�trro�'iW.'N. Y. 

... T. V. Carpeuter. Advertillne Acent. Addrel l 
Box TIS, New York olty. 

WHEEL. 
"ID.�'''' ..... DIrHCo C._".to Beeto 

In the telt at HOlYOkel ln :i!.::: =��a
gaV�v:· _owa hi a rellable�lt anI :it!"I:::: .tr:r::l. I'li 

S=���tr..':
l
rt�V����r: 

Ity oyer all o!.hen. Emer. 
aon', full report furnlsbed on 
appUcatlon. Send for Clrcu-
1Iil'. 
IIBlUULL iii HOUSTOlII 

IRON WORKS, 
BelOit, Wisconlln BORING MILL. 

FOR SALE, Cheap-A 48 lncb Borlne Mm with Slot- W IltII BOPB. 
�
�t'd

!�t:���e�ra
d�e 

... 
�e hy Tbayer, Houebton a Co. AI Jolm W. JIaIon iii Co .. 48 Broadway, New Yorll:. The best Oils are the cheapest 

in the long run. NILES TOOL WORKS, Hamilton, Ohio . 

NE ARLY lono NOW IN USE.-BUF­
FALO PO� Y PLANER-will earn Il ielf aDd�pay 

expense Of  runnIng In elgbt days .  PrIce from 1100 to 1145 eacb . Seud for large Illus trated Sileet of Parr'l 
Celebrated AlJ 'atpur Lathe. ,Tooll and Flttlnp of evel]' i:�llfat�f:'F��2t ��g§�;J�

g
���i

l
��1M� Wf!nt� �fl� 

Addresl GEORGE PARR, ManDfacturer of Mechanic's 
1'0018 and LIght Macalnery, Bulklo, N. Y. 

A.merlcan Saw 00. 

-

Hemovel lt8 BUllnels Omce. May ll
J
t 18'14, 1 0  TRENTON, N • •  

WITH T H rS 

l�iiiIIIIi,1 BRACKET SAW 
An IDllnlte number of uae­
luI and orn,mental artlcle. 
��� R:ew

a
e�:eri�.w

I
�K:� 

In I1se. Tbe frame la Sill 
lncbel. and made of red 
cherry wood, beautIfUlly 
pollsbed. For I .. le at aU Hardware 
Slore •• or oent by mall, pre­
paill. with four extra Saws, 
on receipt of one dollar. 

HILLERS FALLS CO , 
� ____ � 78 Beekman St., New York. 

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

O I L . 
Safelt and beat 011 ever made-huml in any lamp:-:for 
Rle eVlllYwbere. C HAS. PBATT "", CO. 

EatahUlbed 1'7'lU. 108 Fnlton Itreet, N. Y. 

SEND FOR 
Clrcularl delcrlptlve 

of tbe 
GOODENO UGH 

Improved�orseahoe. 

Box 3044, P. O. 
New York. 

OFFICES : 

Grant's Li[htnin[ Screw Plate. 

///1>�" @ @�)� � 

� 'ti' 
� � ., 
� &1 :! 11, ... -.. II 
� � � =  � <I> 
t) Ii!; " t o  i <iQ I J IlQ 

Stationary and Portable. to 60 R. P., kept ID Stock I alao, CIrcular Saw Mill. aDd Power Hammen.  
ERIE C ITY IRON WORKS, Brie. Pa. 

KIDDER'i P ABTILES-:-A Bure Rellef for 
.AlltIIma. STOWELL iii CO. Cbarleatown. MaSI. 

BOILERS AND PIPES COVERED 
WII:b .. ASBESTOS FELTING :" .. vel twenty-ave per cent. In fuel. 8eDd for C1rcnlara. 

A. .BII8 T 0 8  r li L TllI G OOMPA.IIY, 
NOl. 818. 818, 820, and S22 Front Street, New York. .... Albestol lD III quantltlel and quaUtlea for .. Ie. 

C. HBNRY HTHEC
OPULSOMETER.ty

. 

The Ilmpleet, mOlt durahle and ellectlft 
ITtiX PUlIPnow In DIe. Will pump crltty 
or muddY water Without wear or hilll1'1 tQ 
I" partI. It .. nno' eet ou, 8f order. 

B l'a D e .  D • • •  t • •  
11 Pemberton Square, BOlton. M .... U12'I Market St., PbliadelJlbla, Pa. 
r.,�g

l
\;.::r:::'2:J�:mo�INe1r 0.1_. STBAII BOILD. AJI'D PIPB TIlETANITi .. • .... .. ··· . . •· OL ...,., ..

. COVBBIRG c 01l lD� 1-. N Savel teD to twenty per _t_ CHALMERS Bl'B)lCJl lVUl U � 1 CO� foot E. m St •• N. Y. ; 1202 N. Jnd St., St. Lonll. Mo. 

EmeryWheels 
�rRmmS�ll�G 

, Po EmeryGrindlrS 
ONR�E La.rA. 

til 
THE AMERICAN TWIST 
DRILL CO., WooDlocket, R. I. ,  are 
now tbe lole ownera and mannfac· 
toren of the celebrated. DIAXOIO> BoLID ElmBY WIIZIILS. 
rat"" IUllstrated Catalogue of Em· 

ery Wheel., Macblnery, and Toola 
FD •• 

� 

S T II II O I L  D I ll S , 
Tbe OIuapul tmd Bal . Allo STEEL STAMPS for mark-Ing tooll, 4c. CataloE�.i��o���t���fiehoro ,Vt. 

/�k�i�/JtstOS ll()l!rING 
EXTRACTS nOM 1 i. �IIg'!tR"Pf°V."�1tI,,.,�awal'ded 18" •• 

AMERICAN I NSTITUTE " 1 .":el';·�ta;.DK' 
e
re;e�.ewa�1' :eiecta:'l;., .. 18"�. REPORTS. " We _mmeD" It te all .. tile lIe.t ID DIH!," 18"3. The ASBESTOS ROOII'INGI. adapted for ,teen or alt roota In all cltmatea alld can be cbeaply tranl' ported and ralilly applied. Is fumllbed In rolla containing 200 aqnare feet each, packe;" ln Itroog akeleton cases. ASR S BOOl.l' COATI�G for reltorinK and Drelen:loe roofl. In 5, 10, and 20 gaUon kep and barrpll AS S PAIN1:.for Sblnele and TIn roofl\ and all outalde work. In 1. 2. and S IIII .  canl,keRI, and bbla. AS S CEMB .. T f.r repalrtng leau of a I kinds on Boofl. In 10 Ih. llalla. 215 aud 50 lb • .o:e ... S BOILER FELTING, A:SBESTOS BOARD and PAPER, SJlEATHIN& FELTS, ASBESTOS "",C ese material. are pr�par.d readY for ule" and are lIut OJ! fOT Ibfpment to aU narta of the world. �e;,d tor deacrlptlve Pamphleta, PrIce Llltl. "",c. LI BERAL IND U CEMENTS TO MERCHANTS .AND DEALERS. 

PateDtee aDd s
.
ole M.aDDfa.c&1lrel' } H. W JOHNS 87 u ..... ·,.. en Lane N Y EBT.ulL1811l1D 1858 . ., .llUUu., • . 

PORTLA.ND CEIENT, 
I'rom tIut bed London Mannfac&1lren. For IIlIi � A PraetlCll Treatll��c:le�t:�::.�ni •• 

2HB HBALD cI: SISOO 
Patent Centrifumtl Pumps, 

T.BBTICAL &: HoWiZONTAL. lira h __ a' New Orleanl, C1iiclnnatl , and New 
York. " .111dal gJ 8pecla1 Avard," American 

Perfect RtllfaCtlO�::�t:�: The elleapeat, mOlt 
durable, popular and luccelaful Pump known, for Paper 
Maken, Tanners, Contracton, BrIck Maken. Dlltl11en, 
etc. PumPI Wltn . eDlrlne . on frame. complete'riat low 
8j@res.for Wreell:ln.I.,�g,Irrtgatlni. ete. IDlu£­
ted pamPble:flfree. SOO references to �artle.actnal Jy ullna "'1&::&' 1tr��Ll�M

t
�� �r:�I�:,u;y: 

ANTBD-AGENTs-t"1 to -30 "I' month, everlwbereLmale and femalo[, to Intro· 
duce !.he G",NUIN .. IMPROVED \JOMMON 
SEN!'E FAMILY SEWING MACHINE. Tbla 
:t:��\:'�111�n�

t
I:�'l;���

e
l�'��O�����r:; 

mlDuer. PrIce ouly '15. Fully Jlcenaed and 

Port1aDd Oement. 
A Practical Treatlle 00 Cemeut fnrIIl.hed PUB. 

8. L. Merchan' "", Co. 78 Soutb St., New Yerk. 

BRADLEY'S 
CUSHIONED 

HAlIlIER 
Sendfor hlce 1MI. • 

S. A. WOODS M&OBDl'JI 
COJIPAlfYt 91 LlhertySt. ,  New York ; 

81 Sudbury St . ,  Boston. 
Woodworking Machtn 

ery, Iron Tooll, "",c. 

WO'l'� Models 
ud �8Ilai llaehlDe1'Y. Metal ... or Wood, made k 1Irder bt  J. P. WBBNEB.. A � .� .. N. Y. 

A L L  W H O  H A V E  T R I E D  

E .  H .  K E L L O G G ' S  

ENGINE and SPINDLE 
OILS 

Acknowledge the Fact. 

They are really lood subltltulel for pure .perm and 
laUow OilS, and al free from gum or ollenslve odor , 
al handsome and endure a. cold temperature as belt 
WlDter Iperm Oil, wblle cOltlng conslderahly lea •• 
E .  H. KELLOOG'S EXTRA SPINDLE OIL . . . . .  11.80 
E .  H. KELLOGG'S NO. 1 SPINDLE OIL . . . . .  1 . 20  
E .  H .  KELLOGG'S SPINDLE OIL . . . . .  1 .00 
E. H. KELLOGG'S EXTRA ENGINE OIL . . . . .  1 . 10 
E. H. KELLOGG'S ENGINE OIL . . . . .  1 .00 
E. H. KELLOGG'S EXTRA CYLINDER OIL . . .  1 .25 
E.  H.  KELLOG3'S EXTRA SI5NAL O I L  . . . . . .  1 .25 
E. H. KELLOGG'S iHGNAL OIL . . . . . .  1 .00 
E. H. KELLOGG'S SI"EBM ENGINE OIL . . . . . .  1 .20  
E .  H .  KELLOGG'S SPERM Sl'lNDLE OIL  . . . . .  1 . 15 
E. H. KELLOGG'S TALLOW ENGINE OIL . . . .  1 .10 
E. H. KELLOGG'S TALLOW SPINDLE OIL . . . 1 .05 

Manllfactured only by 

II. B. KIILLOGG, 
No. 1 7  Cedar St., New York. 

We keep a general Itock of Lard. Whale. Fllb, Par· 
amn and Welt Virginia Black 0111. and can furnl.b low 
grades of machinery oil, equally al good a. can b, bad 
el.ewhere at tbe prices charged. E. H. K. 

The VICTOR 

Drill Chuck 
TRIUMPHANT 

AT 

V l ll ll lI .a.. 
rr- Send for CIrcular of Ma· 

cblnlst and Carpenter'. Tooll . 
HURBARD AND CURTISS 

MAN'F' G COllIANY, 
M I D D L . T O W N ,  COlflf  

SUPIIB-JIIIA. TIIR8 
Save fuel, and .upply DRY .t.am. Attacllod to boilers 
OlBet In separate lllrDaces. H.:-itg:"�L

S
��,��t!¥��k. 

� te For testIng OYeDa, Boll· 
• � .. "me rB. er lIue., Blalt furnace., 
Super· heated Steam, 0111 Stllll. 4c. 

Address HENleY W. BULKLEY, 98 Liberty St., New 1:or". 

DRA.WING INST'S. 
ILLUSTRATED PRICED MAN UALS, 

In four parto, viz. lot. M&THBJUTIO&L. 2d. QPTIC&L IlITSTBUIllIlfT8. ScI. M&QIO L&NTBBN. 4th.  PHYBIC&L 
AlIID SCHOOL Al'P&B&TUB . Mailed to anv adure •• lur 10 &JtrB����wa:'UIE� W. QUEfJ"c�.��·lstre.t. New York. Phlladelpbla. 

FOR SALE-One Grice & Long s Dummy 
Engine, guage 5 ft. 2U In., hut little uI.d. Alao, two Second Hand: Small Locomotlvel, aame makers, lauge ' ft .  ' In.-4 ft. 8)(, : weight, 5 tunl . AllO, oue Small Lo. comotlye). entlrtly new i 3 feet gauge i welg ,t, 5 tuns. Addre.1 <tEO. W. GRI\JE, 185 SOUtll 51n St., Pblla . ,  Pa . ;"lrr: :�t::'�J:fn:�:a{��'ae�����J:lr:� 

beau ,,'ul, or more el.ltlc leam tban oun. It 
makel tbe .. Elastic Lock Stlteb." Every sec· 
��::!

I
�tl��::r��ItJ.��n�!J�: it��eC;:j 

Alrentl from 1'75 to 1210 per montll and expen_. or a 
commissIon from wblch twice thatamonntcan be mtule 
Address SECOMB iii CO. ,  Boston, M ...... New York City 
P1ttlburgh, Pa. , Chicago, Ill . ,  or St. Loull, Mo. 

NGlNES AND BOILERS, New and Sec automatic. Territory for .ale . Box 610, Baltimore � BEST Earth Closet Patent extant. Simple & 
on, �a:.:.�

n
d
, 
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LIGHT MACHINE CASTIlfGS of all 
. kinds made to order promptlY. Lint "ork our �e· 
clalty. LIVnfQSTolf " Co. ,  Iron Founaen, Plttsb'gb,l'a. 

N O Y E ' S  . 
MIJJ�Worlrs 
lore the lal'lf!llt In tbe United States. Thu make Bnrr 
MlIlltones,-Portahle Mill., Smut Macbln8l,Packen, MIJ\ 
Pick., Water Wheell, Plillep and Gearmg, Ipeclally 
adapted to lIour ml11s. Bend for cataloRUe. 

J. T. NOYE "'" SON, Boll'alo N. Y. 

I'OB 

Ma ch i n i sts' 
TOOLS, 

01' ALL XZNDB, 
ADDlUCII : 

N.Y.8tam Rap Co, 
t8 cu. ... st. THE II Scientific American " is printed with 

N_ YO!I& rom�.��t�,��R,;'d�g�i�?�: �9o��I�NsIf:. N�e:�:.'tr.� 
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