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ntPROVED FULLING KILL. 

A new fulling mill, which has lately come into use in many 

of the largest hat.making establishments in the country, is 

represented in the ill ustration gi ven herewith. Hatters, and 

'makers of felted goods generall.", understand the difficulty of 

making hats or other fabrics out of bodies that have not been 

wdl washed, and from which thellum, grease, and soap are 

,not thoroughly discharged after milling. The goods from 

the m1l1s below described, having been made much quicker. 

-quit the soap fresh and lively, and, it is claimed, are much 

more easily and cleanly 
washed than those pre· 
pared in the old apparat. 
us. It is also stated that 
there is less wear and 
waste to I-he ,tock, for the 
reasen that the quicker 
action to which they are 
subll.itted, and the short· 
er time during which they 
are under the operation. 
allow the goods to reIlJain 
warm until finished, so 
that very poor, short, 01' 
waste stock, tllat would 
be injured or destroyed I);, 
the old mills, will go 
through these without be
Ing damaged. For the 
same reason, much less 
soap is used. 

The construction of the 
machine is very simple, it 
consisting in a drh'il'g 
shaft on which are locat�d 
friction cams, A. Thes .. 
impinge against shoes, B, 
and thereby lift and let 
fall the heavy ha=ers, 
C, which last work upon 
the stock. Any wear be· 
tween the faces of the 
cams and shoes is taken 
up by the rod, D, which 
is set up as required. The 
hammers by this device 
are given a much more 
rapid action tllan is usual, 
and at the same time a 
uniform fall or blow, whe· 
ther the mill be full or 
nearly empty. 'Ihe in. 
vention can be attached to 
any ot the common falling 
hammer mills by simply -....... 
removing the t a p  pe t ______ 
wheels and gears. It dis· 
penses with the pit, leaves 
ihe floor clean and level, and does away with the disagreea. 
ble noise of the old tappets. No more pC>Wfr is re'1uired than 
for the ordinary mill, and less room is occupied. Finally, it 
produces one millful in half the time, or two millful� in the 
same time in which the old device now proauces work, and, 
in addition, turns out much better work, 

For further information, apply to the Patent Fulling Mill 
Company, Middletown, N. Y. 

•••• • 
PROCEEDINGS OF TO NATIONAL ACADEIIYOF SCIENCES. 

The regular spring meetin� of the National A.cademy of 
Sciences opened at ,,-ashington, D. C, ,on April 20, with Pro. 

fessor Joseph Henry in the chair. At a bUdiness session with 
which the proceedings began,five new members ,Professors R. 
E.Rogers,Asaph Hall,Alpheus Hyatt,Joseph LeConte,and Mr. 
L. H. Morgan were elected, after which the regular reading 
of and debate upon papers presented was commenced. The 
subjects thus far discussed are not of extraordinarily popular 
interest; and in fact the learned treatises are rather more 
pondarous than practical. Our usual brief abstracts will be 
found below. 

Professor Elias Loomis,on 

STORMS AIm SPELLs OF WEATHER. 

said that the progre8� of storms is not uniform during the 
day,either in different years or different months. It appears 
that the average velocity of ptorms from 4.35 to 11 P. M. is 
about 25 per cent greater than during the remainder ot the 
day. 'rhis excess varies for different months, ranging from 
l! to 32 per cent. The maximum diurnal velocity is at about 
8 P. If. During the three years last past. the most rapid 
progress of a storm center observed on one day occurred on 
February 22 1874, being 1,280 miles, or 53'3 mile3 per hour; 
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the lellst velocity occurred August 21, being 228 miles, or 9'0 diffused or unsteady, by the cessation of any undulation 
miles per hour. across the center of the ligament or black <irop. The times, 

From otner investigations, it appears that, when the COllrde both of formation of drop and tangency of I imbs, depend on 
of a storm is most northerly, the axis of the rain area is in· the definition, the first being earlibr, and the latter later the 
elined to the storm's path,nine degrees toward the south; but worse the definition. The same care and attention shouid be 
when the course of the storm is most southerly, the axis of devoted to external as to internal contacts. 
the rain area is inclined t<> the storm's path only four degrees.; Professor George Davidson sent a letter to the Secretary 

Under the head of sudden thermo metrical changes, Pro· ; containing recommendntions for the next transit, the princi. 
fessor Loomis st�ted that the quick fall of tempera.ture which � pal of which was that, to gtt the best results, observations 
frequently succeeds a great storm should be ascrib"d to the I should be made from great and isolated elevations, where the 

atmospheric disturbance 
is a minimum. 

One of the mo�t inte· 
resting papers read was 
that of Professor Marsh 
on the 

SMALL BRAINS. 
In dinoceraa, the lar. 

gest mammal of the eo· 
cene, nearly equal to the 
elephant in bulk, the 
brain was comparatively 
the smallest in any known 
mammal, bein5' not larger 
than in a tapll'. Bronto. 
tlterium, of the miocene 
which was about as larg; 
as dlnocrrah, had a brain 
several times as great, 
and with the hemispheres 
better developed. In the 
mastodon, from the plio. 
cene, the brain had great
ly increased. in size and 
cor. volutions, and in a 
species of this gellus from 
the post tertiary the brain 
was nearly as well deve
loped as in the living ele. 
phant, but not quite as 
large. A similar increase 
of brain capa,·ity was 
shown in the horse fa
mily, from orohipPU8 01 
the eocene, through m.e80-
ltipp1t8 of the miocene, 
plioltippwlOf the pliocene, 
to the existing horse; the 
same brain growth was 
shown from the tapiroid 
eocene mammals, through 
the miocene and pliocene 
rhinoceroses. up to those 
of recent times, and also 
for t1e suilline and rumi. 
nant mammals. In the 

DRAPER'S FULLING MILL. monkeys, carnivora, in· 
sects, and rodents, the 

sudden descent of tbe atmospbere whose temperature at the I same law of development of the brain holds equally true, fO 
time is unusually low. far a� the speaker had cont-inued his investigations, and in 

Professor J. P. Lesley followed with an interesting sketch the higher of these groups the changes since the eocene were 
of the second geological survey of Pennsylvania, which he lllo�t remarkable. 
concluded WIth a description of the structure of the valley of Mr . •  Justice Bradley, of the l.:"nited Statee Supreme Court, 
the Schuylkill,showing that the river had iu course of time cut submitted a communication on 
a cllannel for itself through a mountain 1,500 feet high. A PROJECT FOR CIIANGING THE CIVIL YEAR, 

THE REPORT OF THE �IETRIC CmIMISSION In which it is proposed to make the civil year correspond with 
detailed progress during the past three years, and referred the solar yf>ar. For the present century the first rlay of the 
more especially tv the metrological congress in Paris. Since year would fall on December 21, and the sun would arrive 

the completion of the st.andards, the casting of which has 

I 
at the cardillal points on the first days of January, April, 

been described in detail, a cOllference has heen called July, and October respectively. 

of the nations interested, and this body convened in I • 'e, -
Pliris about a month ago. It has been agreed to pstablish l .EoallSb Agricultural �acblnery at the Centeonlal. 

an international bur"au of weights and measures, having its The English manufacturocs of agricultural machinery do 
Beat in Paris, to be charged w,th th" care of all the delicate not propose to exhibit their products at the Centennial. The 
apparatus which haSi heen employed in the constructi"n of I reason is that our duties on the importation of lorei)l'n de
the standards, and to make future comparisons and vuifica· ; vices of this character is from 30 to 40 per cant, and hence i8 
tions. plactically prohibitory. As there is no paying trade for the 

Professor A. Guyot read a paper on the ! oods in this country, manifestly the producers have no in· 

CATSKILL MOUNTAINS, 
in which he stated that the names given to several of the 
peaks Wf>re wrongly applied. On measuring hights, be found 
to his surprise that several of the mountains exceeded 4,000 
feet in hight. 

Professor Simon Newcomb, on the 

centive to exhibit, and hence they decline to incur the ex. 
pense to make a show" to please and instruct others," which 
will be of no benefit,as they think, to them. 

------------.. -.. -.. _------------
A CANAL project bas been formed by which it is hoped to 

connect the mouth of the African riv'!r Betta, on the Atlan
tic, with the northern bend of the Niger at Timbuctoo, a 

TRAN!!IT OF VENUS, distance of 740 miles. 
remarked that the only phase of internal contact which it is • I., • 
W'onh while to observe Is that of true contact. Wnen tbe IT is sald t.hat sugar barrels and boxes can be kept free 
de6nition 18 sharp and steady, this phase is marked by the fr0m ants by drawing a wide chalk mark around th � top near 
bleaking or formation of the thread of light; and when it is I the edge. 
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SCHOOLS OF OBIERVATION. 

With all their changes for the better which the work of 
our primary schools has undergone of late years, it is still 
ingeniously perverse in its methods and barbarous in its 
aims; almost hopelessly so. for so great is the convers&tism, 
the inertia rather, of these schools that they not only with
stand any radical improvement from within, but make such 
improvement all but impossible in the higher schools also, 

Every college professor-still more every teacher in 
scientific institutions-complains that the youth who come up 
to him for instruction have been. as a rule, so blunted ill 
sense and intellpct by a vicious preparation, so fixed in bad 
habits of thought, that more time has to be IIpent undoing and 
redoing the work of the lower schools than is left for genuine 
college work. Thus the whole weigbt of the elementary 
school system, and it is great, bears dead against the im· 
provement of the upper schoGls, wherein unfortunately all 
educational refol'ms have to begin, 

Hence we see the colleges tardily adapting their work to 
theneeds of the times, the high schools tardily following 
the example of the colleges, and the primary schools bring
ing up the rear a century or so behind: behind the colleges 
that is; they are twenty oenturies behind the discovery aLd 
announcement of their proper work by thinkers independent 
enongh to break with the tra<lition of their day .. There is 
not a cOmmon scbool 0:' an elementary private school in the 
land tbat approacbes in i�s mode of operation the ideal of 
youthful cUlture set down by Plato: not one that does not 
violate, more or less atrociously, the primary requirements of 
young humanity in its entirl' scheme of operation. An'l yet 
we fiatter ourselves that our schools exemplify the finest" 
fruits of modern civilization I 

We marvel at the logical blindness of our forefathers, who 
lIOught for personal freedom,yet could not see the absurdity 
of trying to erect a :free government on a foundation which 
had slavery for a cornerstone. To those who shall celebrate 
the second centennial of our country's existence, we of to-day 
will probably appear quite as illogical in educational as they 
were in political matters, We know what should be don!', 
yet submit to the laabitual performance of the opposite. We 
brag about the school of marine observation which Agassiz 
let up at Penikelle, and say: "That ill the way a IIchool 

J tittdifit �tatritJ •• 
should be conducted." We cry "well done" and "Goa 
speed" to Professor Shaler for the projected school of inland 
observation to be camped next summer at Cumberland Gap, 
looking upon such enterprises &/I the proper outcome of the 
best system of public education in the world, And we are 
blind to their biting satire upon our entire work of instruc
tion! 

Just think of it. We take our children at the age when 
observation is instinctive, when every sense is keen and 
hungry, the whole world fresh and new, and every object 
and phenomenon a challenge to their curiosity: when" what 
is it?" "what for?" and "why?" are the burden of thtlir 
speecb, and "what are you?" "what can I do to you?" 
"what can yuu do to me?" the language with which they 
approach all things: we take them at this stage and-aid and 
enC'.ourage their attempts to master their environment? Not 
a bit! On the contrary we shut them up, literally as well as 
figuratively, at home and in school. " Don't bother me with 
so many questions!" is the mother's response to incessant 
queries. " It isn't polite to ask questions" is the reproof a 
child gets when it turns to strangers for the gratification of 
a curiosity, SUle to be impertinent if unwisely repressed 
where it should be wisely gnided. " That has nothing to 
wit'll your lesson: attend to your book" is the teacher's reo 
ply when the eag!'r child wants to know about something 
not set down in ihe day's e:J"ercises. 

The fruitless quest is not long persisted in. The mind. 
even of adults, soon wearie!l of rebnffs; and the naturally 
bright and observant child. under such treatment, soon set
tles down to a listless indifference to all but a narrow round 
of facts and phenomena, or visely keeps his observations 
and doubts to himself. If studiously inclined, he studies 
books, gradually learning to rely on other people's experience 
and to seek for knowledge of tbe world through the distort 
ing medium of words. Langnage becomes the only instru
ment of intelligence or culture; and his powers of original 
perception, at first undeveloped, end by being stultified by 
years of unobservant going to and fro, AnJ then we set be
fore him the happy chance of becoming one of the twenty-five 
or fifty IUQky fellows who are permitted to supplement their 
college life with a six months' training in a school 'If ob
s ervationl 

Give to Agassiz and Shaler all credit. The Penikese and 
Cumberland Gap schools are germs of a new life, destined, it 
ilil to bo hoped, to develop downward till, by the time our 
great-grand-children are ready to go to school, the whole schonl 
system will be leavened. But to ourselves we must reserve 
unlimited discredit for permitting such a" reform" to be pos· 
sible. Schools of that sort are properly not the crown but the 
basis of a sensible educational system. What they propose to 
do should be made unnecessary by the work of every primary 
school, for childhood is the time for culti vating the art of 
observation, when everything in Nature and Art is new and 
open to di!lcovery: not after a (lUarter of a lifetime has been 
spent in habitual inattention to all save books, when a 
shadowy familiarity has bred such contempt of common 
things that the would-be observer has to resort to the wilder
ness or to the bed of the sea for objects to excite his dormant 
curiosity. 

••••• 
THE ANTIQUITY 01' LIFE. 

When Lyell a'ld the rest of the uniformitarian school of geo
logy began to attribnte ull geological changes to the protrac
ted operation of the :,nfluences now remodeling the earth's 
surface-snnshine and ilhow-ers, rivers and seas, arctic frosts 
and tropic heats,slow risings and sinkings of the earth's crust, 
with their attendant qualtings and volcanic outbursts, the 
growth of vegetation and the slowly accumulating deposits 
of coral polyps and other forms of animal life-it was objected 
that time was too short for such proceedings. Men had 
searcely begun to question Usher's six thousand years of 
Biblical chronology, and their imaginations were incapable of 
spanning monotonoUiI milltmiums marked by no catastrophe8. 
The Niagara could not have carved its six mile gorge at its 
present rate'. for that would leave no time for antecedent 
operations! 

By Darwin's day, such objections were worn out. Men 
had become accLl�tf)med to granting hundreds of milleniums 
for the periods of the geologist; yet they sroocl aghast at the 
demand for more. Geology had been modest in its require
ments compared with the rising science of biology. Allow· 
ance was asked,!not merely for the geologist's rock-recorded 
ages, but for gaps in the record for pages destroyed, and for 
measureless periods during which no records were kept in 
parts accessible to man. Darwin's theory called for an ex
tension of time compared with which that of the geological 
record was small; and his opponents refused. A theory, 
they said, which requires sUl!h boundless concessions of time 
cannot possibly be true. 

Now we learn that, whatever objections may be urg.3d 
against the evolution theory, lack of time for the slow de
velopment of creation is not one of them. The soundings of 
the Challenger expedition give a clue to ages of life whose 
duration dwarfs to insignificance that of the periods between 
the Lower Silurian and the present, the limits formerly set for 
the duration of life upon the earth. The addition of the vast 
periods covered by the deposition of the many thousand feet 
of CambrillJl. and Lauren�ian rocks, with their shadowy traces 
of life, does not bring us sQnsibly nearer the beginning; nor 
is the light they hint of any guide to a comprehension of the 
swarms of living things which sported in the waters of those 
primeval oceans, or inhabited their shores. 

We have given elsewhere a resume of the grounds on 
which Professor Wyville Thompson and his colleagues base 
their belief that the red clay, which covers such vast areas 
of the deeper ocean bedll, ill a residuum reprellenting lells 
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than two per cent of the mineral matter of the microscopic 
animal and vegetable life which inhabits those waters; and 
that it is identical with the basic clays of the extensive azoic 
formations known as slates, schists,and even gneiss and gran
ite. If this position is sustained,as there is reason to expect it 
will be, by further obsermtion, the antiquity of life surpaSfles 
the most extravagant demands of biologists; even the oldest 
known roclts. the fundamental granites as they have been 
considered, cannot be taken as sufficiently ancient to mark 
the time when life first made its appearance on earth, We 
must say of the organic as Hutton did of the inorganiC 
world: " We find no vestiges of a beginning": for the far
ther back we go, the vaster are the measures of life's dura
tion, and their number is countless. 

The slow development of a thousand feet of coraline lime· 
stone covers a period not incomputable,llOwevcr vast. Some
thing like an approximate estimate can be made for the time 
required to deposit a thousand feet of sand in a luke bed or 
along a sea coast, But what arithmetic can number the ages 
reqnired for the deposition of thousands of thousands of 
feet of the basic material of rock which at most can rl'pre 
sent in its mass not much more than the hundredth part of 
the mineral constituents of animal and vegetable life, so 
minute and so distributed that it barely tinges the dl'ep sea 
water with a sllade of green? 

If the great deposit of red clay. now fonning in the eastern 
valley of the Atlantic, were metamorphosed into slate and 
then upheaved, SlyS Professor Huxley, it would constitute 
an azoic rock of enGrmous extent; and yet that rock is now 
forming-in the midst of aaea which swarms with living beings, 
the great majority of which are provided with calcareous or 
silicious shells and skeletons, and therefore are such as, up 
to this time, we should have tenned eminently preservable. 
He might have added that the sea whose bed is so barren in 
organic remains lies between continents abounding w:th 
highly organized animal and Yegetable life, with ancient 
cities, imperishable pyramids, and countless other traces of 
a higher than animal existmce. Yet were the present conti
nenti submerged with the supposed elevation of the azoic 
sea bed, the geologist of that period might say-as our geolo
gists have been used to say, under similar circnmstances

"the earth was v)id of life when these slates were laid 
down!" 

Who shall say that higher forms of life could not have in
habL"d the shallow seas and the dry lands surrounding the 
deep seas whl'rein our "primary" rocks were deposited? 
Who shall say that the vestiges of higher life discovered in 
the comparatively �'cent " fossiliferous" strata afford any
thing like a complete history of life on earth, or deny to the 
student of biology unlimited time for bringing about the reo 
sults he observes? 

------------.. � .. � .. -------------
DANGEROUS HOUSES. 

Four deatlls from diphtheria,recently occurring in Brooklyn 
have attracted the attention of tlw llealth But.horities of that 
city to tlw coni! ition of the house in which tlley took place. 
The report which a sanit-ary committee made upon the d well
ing sounds a note of warning which is certainly timely at this 
especial period when moving is everywhere in progress. 
The house in question was new, and damp in evpry room 
from cellar to attic, for there appears to have been no effort 
made to dry the walls. This is precisely the condition of 
�ores of dwellings into which families have entered on the 
first of this month; and unless proper precautions be taken, 
further ca£es of illness and dtalh will be the cost of neglect. 

If any reader of this jonrnal, therefore, finds himself located 
in a dwelling on the walls of which the moisture condenses 
in beads, as on the outside of an ice pitcher, or the rooms of 
which cause a chilly. damp. sensation, with a strong odor of 
plaster, or any portion of which does not, on wall, ceiling, or 
floor, feel perfectly dry to the hand, let him, as he values his 
own life and that of his family (or hopes to escape from rheu, 
matism, lung and kidney diseases, and the like) start fires at 

once. Better waste a few tuns of coal than pay five times 
the amount in doctors' bills or a still greater value of the 

money in suffering. Build a big fire in the furnace and in. 
every grate,and keep all up night and day; and if the weather 

admits, throw open the windows and doors, but keep out of 

the drafta. The object of the fires is to dry ont the walls, 

not so much to warm the rooms for comfort, Then as the 

wl'ather becoml's warm, let all go out but the furnace, retain

ing that until its use becomes a discomfort. 
We offer these suggestions to persons who have already 

moved into ne tv houses, but of course it is much wiser not 

to entpr a dwelling tllat is not thoroughly seasoned. 

In all cities, blocks of houses are constructed,of the flimsipst 

materials, in incredibly short spaces of time, for spring occu

pancy. Many of these have been frozen from top to bottom 

during the recent severe winter; and instead of the watH 

drying out, it has remained in the walls in the condition of 

ice. In an ordinary three-story hou8e,30,000 gallons of water 

are absorbed by the brick and mortar used in the construction; 

and this immense quantity must all or nearly all be got rid 

of before they are safe as dwellings. 
••••• 

THE COMING ARCTIC EXPEDITIONS, 

The arctic exploring expedition which has been projectClli 

by the English government. and which for some time prst 

has been fitting out, will, it is stated, sail from England on 
or about the first of June. Two vessels, the Alert and thc 

Discovery, commanded respectively by Captain Nares and 
Commander Markham, have been rebuilt so as to be im

mensely strong and fully capable of withstanding the severest 

ice nip. The sides are composed of three thick skins of 

solid oak, each five inches through, and iron girded tiers of 

beamll run all around the interior, which is finally lined with 
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a sheathing of plank covered with thick felt .  Nothing which 
the most experienced arctic voyagers could suggest has been 
omitted in preparing the vessel s for their arduous service, so 
that the failure, of  the Polaris and of the other expeditions 
which were despatched in a condition far from that required 
by the exigences of the undertaking, is not likely to be 
repeate<l. 

'fhe route to be followed is directly to Cape Farewell, the 
most southerly point of Greenland ,  thence to Cape Shackle
ton, in 74 degrees north latitude, and through the ice in 
Melville Bay to the open sea at Smith Sound . '1'he Alert 
will pU::lh northward as far as possible, and then go into win
ter quarters, preparatory to sending out parties polewardl:l 
in the spring. The Discovery, on the other hand, will not 
proceed beyond Newman's Bay, in 83 degrees north. Here 
she will winter, carry on such scientific observations as are 
possible, and be prepared to open up communications m the 
spring with the Alert, and also with a third ship, which will 
be sent out from England with fresh supplies and to bring 
back the news. 

The total sum appropriated by Parliament for the expedi
tion for the first year is IM93, 1 00. The anticipated subse
quent expenditure per annum is placed at $65, 000. From 
these figures it w ill be seen t hat the difficulties are to be 
grappled with in earnest .  and with e very aid which Science 
can suggest  and ample appropriations procure. The per8on
nel of the expedition is composed of officers and men who 
have alread v tasted the discomforts and privations of arctic 
l ife, and who, besides , will maintai n that rigid military dis
cipline, the absence of which contributed so greatly to the ill 
success of  the unfortunate Hull .  

This makes the thirty-third (,xpedition sent in quest of the 
North Pole since 1848. The fi rst ten were made by British 
sailing men of war ; and the balance included merchant ves
sels and steamers, specially chartered from both the United 
St8les and Engl and. 

A Swedish {ex pedition is also now being fitted out by a well 
known merchant named Dickson, o f  Gottenburgh. Professor 
Nordenskjold will accompany It, and the start will be made 
from 'f romsoe early in June. 'fhe course proposed is by 
the western coast of Nova Zembla, and thence (from the most 
nortllerly point) north easterly, to explore this unknown por
tion of the polar basin. 

• • •• • 
PATENT LITIGATION IN ENGLAND AND THE UNITED 

STATES. 

Under the present law of Great Britain , patents are granted 
to every applicant who chooses to pay the fees, without any 
official examination as to novelty. All the patents are printed, 
and the applican�, or his agent, makes his own examination, 
or none as he prefers. 

Some people hold the theory that this plan of granting 
patents, without ollici"l examinations, must be bad, necessa
rily leading to many litigations, which would be avoided if  
the government were to examine, before granting the patent. 
But this theory is in practice, fallacious. Mr. W. Lloyd 
\Vise,of London, in a recent paper on the subj ect,shows that 
the total number of common law and chancery cases litigated 
per annum in Great Britain is, in round numbers, 30, 000, out 
of wllich only eig1tt are patent cases. 

In this country, by reason of our system of official exami
nations, we have a species of patent litigation totally un
known in England . As nearly as we can estimate, there a re 
between ten and fifteen thousand cases annually, that are 
litigated, to a greater or l ess extent, before our Patent Office 
authorities. To search up answers to litigants, to cut down 
their claims, attend to hearings. write out and record de
cisions, and maintain the legal paraphernalia, necessary for 
the adjudication of our twenty thousand applications for pat
ents yearly, gives employment to an army of five hundred 
officials, fed and supplied at a cost of abont six hundred 
thousand dollars per annum. This represents only the gov
ernment side of the litigations. On the opposite side the ap
plicant must either appear in person, or employ a solicitor, 
and the aggregate amount of time, labor, and money thuR 
spent, is quite large. 

Having passed the ordeal of Patent Office litigation, the 
American patentee is then in the same situation as the Eng
lish paten tee, who went through no such operation : namely, 
both patentees have the privilege of litigating in the courts, 
where alone the validity of their patents can be finally set
tled . 

• • • • • 
DEADLY BALLOONING, 

The names of Croce-Spinelli and Sivel . two of the most 
daring and successful of French aeronauts, are no w to be 
added to the long list of those who have laid down their 
lives in the cause of Science. In company with M. Gaston 
Tissandier, they attempted to ascend to a higher altitude 
than had ever before been reached . A t  29,000 feet elevation, 
all three meli beca�e unconscious. The balloon soared 
higher and higher and then descended. Tissandier regained 
his senses on reaching reRpirable air, to find his companions 
dead from suffocation. 

This voyage which has resulted so disastrously was the 
second of two recently projected by tIle French Society of 
Aerial Navigation. During the firs t, which was safely ac
complished, the balloon was kept afloat for twenty. three 
hours, and a number of interesting observations of natural 
phenomE'na of the atmosphere were obtained. 'fhe aeronauts, 
during the second ascension, were to test the atmosphere 
at the highest possible altitude, make experiments for car
bonic acid,conduct spectroscopic observatiens,and in general 
to obtain scientific data relative to the upper aerial regions 
with greater accuracy than heretofore attained. Thus it was 

believed possible, through the respiration of oxygen, to enable 
the investigators to exist in a highly attenuated atmosphere, 
a fact already apparently practically demonstrated by the 
previous ascension of Croce-Spinelli and Sivel to a hight of 
25, 000 feet, described in these columns a y ear ago. 

The balloon Zenith started on its voyage from Paris at 1 
P. M., on April 15 .  It shot directly upward, reaching the 
hight of 2 1 , 000 feet in a very fe w minutes. At this eleva
tion Tissandier say s :  " My companions we.re pale ; I felt weak, 
but inhaled a l ittle of the gas, which somewhat revived me. 
We I:Itill ascended. " In response to Sh'el's request,he acqui
esces in throwing out ballast, and three of the nine eighty
pound bags of sand were emptied. " All at once, " he con
tinues, " I found mysel f so feeble tIl at I could not even turn 
my head. I wanted to exclaim ' we are at 8, 000 yards, ' but 
my tongue seemed paralyzed. " Tissandier then faints-but 
revives and finds tkfl balloon falling rapidly. Greatly alarmed, 
he arouses Sivel , who has fallen into a stupor,and the latter, 
seizing the respirator, inhales large quantities of  oxygen. 
" Shall we go up ?" exclaims Tissandier ; " yes, " replies Sivel, 
gaily, " and happy the one of us that returns. " Sivel be
comes intoxicated with repeated doses of oxygen, and in his 
exhilaration throws over the respirator, besides the ballast and 
a number of  the instruments. Again the Zenith soars a�oft, 
and Tissandier, as he lapses once more into stupor, reads from 
the barometer an altitude of 29, 000 feet. Spinelli and Sivel ,he 
states, were still conscious, though apparently incapable of 
any exertion. How high the ai r ship ascended will be known 
when the test barometers are examined by the French Society. 
\Vhen Tissandier awoke,two hours later,the balloon was fall
ing at a fearful rate. He hurriedly cut away the grapnel 
and other articles wldcll had escaped Sivel,checking the speed; 
and then, on attempting to rouse his companion�, he found 
both stone dead, their blackened faces and blood-suffused 
mouths denoting their struggles against the suffocating at
mosphere. 

There is no definite period stated by the &urvivor at  which 
he surmises the death of his comrades took place. Tissan
dier was the weakest, physically, of the three,and his loss of 
consciousness at an early period undoubtedly saved his life. 
Glaisher and Coxwell, at Wolverhampton, Eng. , in 1862, as
cended , according to the calculations of the former,to an alti. 
tude of 37,000 feet ; but this record cannot be rega<,ded as ac
curate, inasmuch as i� was only by superhuman exertion that 
Coxwell was enabled to open the valve by pulling the line 
in his teeth, and both aeronauts had so far succumbed to the 
cold and rarefied air as to make their observations under such 
conditions not VHy reliable. 

!t is sad to chronicle that two such men as the deceased 
lost their lives fruitlessly, but we see no other conclusion. 
Their death does not fix the limit of human existence in the 
hights of the atmosphere, and the most that can be gained 
will be the indications of the test barometers, and the kno w
ledge that the aeronauts died before the marking sb own was 
made. The fact of a semi. delirious state being produced by 
the oxygen materially reduces the practical value of that 
gas as a life supporter in rarefied air, in cases where a person 
requires his wits about him. It certainly was of little use in 
the present instance, as its effects caused Sivel to throw over
board the apparatus-probably while deprived of sel f-control 
-and thus to abandon the only means of safety in the hig-her 
regions which, by lightening the balloon, it was his object 
to reach. 

Lea Mtn,zea, in commenting on this unfortunate casualty, 
points out that the way of avoiding similar disasters in fu
ture is to render the means of respiration completely auto. 
matico Either the aeronauts should ll ave been provided 
with d resses similar to  those of divers, or, as suggested by 
M. 'foselli, the car of the balloon should be a m etallic cylin
der, perfectly airtight, into which, or into the dresses, a 
small pump, easily work ed by hand, should for.e air un
til a constant pressure is obtained , sufficient to maintain l ife. 

• .  e l . 
THE LAWS OF STOR}'[S. 

When the United States Signal Service was organized and 
first began to attract attention, it was claimed that any law 
respecting the motion and direction of wind and storms was 
clearly beyond the grasp of the human mind. But now, in 
aU large cities and in many country towns, the " probabili
ties " and weather maps are eagerly scanned every morning, 
greatly to the advantage o f  all classes ; and seamen closely 
watch the cautionary flags displayed-as occasion requires
from the frequent signal stations along our whole coast. 
They have learned the lesson of giving careful heed to these 
monitions. Though the whole work of the Signal Service is 
interesting as a fairy tale, we propose at present to ·call at
tention only to sc,me of the deductions of Pro fessor Loomis 
respecting storm laws. This savant commenCEd his investi 
gations in 1872, and has reported his results at three several 
meetings of the National Academy of Sciences. The last 
was at the session of this learned body at \Vnshington, 
which has j ust adjourned, and a report of whose proceed
inga will be found on another page. 

It is now fully accepted that all storms are c ircular, and 
most of those reported by " Old Probabil ities " ex tend over 
a space hundreds of miles in extent, and often a thousand or 
more. The storms are not only circular but rotary, and ad
vance across the country at a rate varying from t wo or three 
hundred to much more than a thousand miles per day. Their 
average direction is a little north of east, and they seem to 
originate either in the northwostern part of the United States, 
if not in the Pacific Ocean, or in the vicinity of Texas and 
the Gulf of Mexico. Storms are not necessarily accompa · 
nied with raiu ; they may be only of wind, like the small 
whirlwinds we often see carrying around sand and leaves, 
yet, at the same time, they pro�rll8s slowly forward . But 
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they are usually accompanied with rain, and the rain extend!': 
hundreds of miles (500 is  the average) to the east of the 
storm center, but a much shorter distance to the west. The 
barometer, whose normal hight is about 30 inches, is usually 
low at the center of these vast, advancing whirl winds. 'Ve 
now proceed to notice the means by wllich these facts, and 
others to be mentioned , were deduced, and some of tlle i r 
suggested causes. 

On the weather map, which the signal service of the l -n i 
ted States a r m y  daily distributes, Professor Loom is d i v ided 
the fidd covered by a storm i nto four quadrant�, and noted 
the observed directions of the wind in eacll . He did tll e 
the same on all the weathfjr maps showing a posi tion of the 
storm center suitable for his purpose. By taldng a mean of 
all these observations, he found that winds blo w  i n  a circ u 
lar direction ; not, however, i n  the line of the tang.:nt t o  a 
circle having i ts center at the eye of the stonn, but d irectHi 
inwards more than 45° from the tangent. Hence the wind '" 
direction is more nearly central than tangential . Of l'O I1 l  SP  
the currents, blowing in from all directions towar(l s  01) (' 
central poi );lt, can escape only when moving upwards at the 
center. Th is makes a kind of  suction at this point, wbieh 
diminishes the weight of atmosphere and consequently low
ers the barometer. When swift, rotating, upward currents 
of this kind occur on the ocean , they sometimes produce the 
waterspouts of which we read. The causes which prodlH'p 
this inward motion of the air currents must be looketl for i n  
those d istant quarters where the storm originated. They 
may be due to the collision of moist air with some cold moun
tain peak. This would condense the moisture ; the condens 
ation would produce heat, which would expand and lighten 
the air ; and then the heavier air on all sides would move to. 
wards this central point of diminished pressure. The air, 
heated by contact with the warm earth, takes up a large 
quantity of moi sture ; and then , on being carried up into 
col ler regions, becomes condensed,  and precipitates the 
moisture, thus showing us the cause of rain. The real cen 
ter of a storm is probably one or two m iles high at l east ; and 
from the average of a month's observations on tbe velOCi ty 
of wind at the top of Mount \Vashington, compared with i ts  
velocity in neighboring places near the level of the sea thp 
Professor calculates tllat the veloeity of wind at 6, 000

' 
fept 

high is five and a half times greater than at the Rea level . 
The high currents, moving so much more rapidly tllan the 
base of the storm resting on the eurtIl , would of course carry 
the ascending water-charged air forward .  This gi ves a reason 
for the fact that the rain area is i n  advance of the storm 
center. 

Professor Loomis also learned, by deductions from his ta b 
ulated data, that the more rapid the storm , the greater was 
the extent of rain area to the east o f h ;  that the velocity of 
the storm increased more rapi<lly than the extension o f  the 
rain area ; and t hat the direction of the s torm for 24 hourI! 
was in general the same as the direction of the major axis of 
the rain oval for tho preceding eight hours. The second of 
these facts seems to be a little anomal ous, but the first anci 
last are as we should expect them to be, because the velocity 
and direction of the most freel y moving part of the storm 
should harmonize with the velocity and d irection of the eas t
wal'd upper air current, to which all parts of the stol'm, in 
the main , owe their motion. If the comparison had been 
made with the direction of the storm patll s for the succeed 
ing eight hours instead of twenty-four, the conclusions on 
the last point would probably have been still more satis fac . 
tory. 

But the upper current is not the only cause of tlH' east
ward motion of the storm. The condensation which causes 
rain expands, by its heat,  the air wbich rises and comes down 
outside o f  the rain area. Hence we have low baroml'tpr in 
front of the storm center, and the descending air beMlld 
makes it high there. So tIle center is not only dri fted for
ward by the upper air currents from the west, but is  pressed 
forward by the fact of a high barometer behind it and a low 
pressure before it .  He also determined that the stllte of  the 
barometer at the center, or its rate of fall in front, had little 
or nothing to do with the velocity of the storm's progress , 
but that the rate of rise behind it was di rectly proportion I'd 
to the velocity of the storm. 

Again, he finds, by taking the mean of the Yeloci ties of 
wind in the four quadrants and comparing it with the storm's 
velocity, that, when the wind ill the east quadrant has a 
greater average velocity than in the west, the stonn m oves 
faster than its mean rate, but slower when the w i nd 's velo
city in the west quadrant is the greatest. lIe explains this 
by supposing the upward movement would be grea est  i n  the 
quadrant which had the greatest yelocity of wind : then here 
would be th& lowest barometer, and diminished pressure 
would tend to make the center move in this direction. Now 
if the excess of the wind's velocity in the west quadrant were 
sufficient, it  might cause a westward instead of an east ward 
movement to the storm center. This movement has orcurr£'d 
several times, and caused the storm's path to make a loop up 
on itsel f. In one case the storm was made to change its di
rection more than 3600 in a little over 24 hours. This eXllla 
nation seems a little defective, for it apparently assumes a 
separate upwa rd movement in each quadrant, whereas it i:l 
presumable that the rotary centripetal motion of the wind 
on all sides contributes to on e grand upward movement in 
the center. Again i t  would seem that the greater velocity 
of a west wind would tend, by it.s superior momen tum iu 
veer the central cylinder of ascending air to the east ratiler  
than to the west. 

------------�.� . •  ,� . .. �----------
For making architectural ornaments in rel i e f, a mold ing 

composition is formed of chalk, glue, and paper paetfj. Even 
statues have bel'n made of this material .  
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IMPROVED CHISEL TOOTH SAW. I will always be in communication with the passages, D or E, Collod ion. 

The engraving gi ven herewith represents a new chisel · cerresponding with the end of the stroke at which the pis- The pbysical properties of films of  collodion (such as one ob-tooth saw, in which the teeth are highly tempered bits of I ton, P P', l1.ay be. H is a passage communicating with the tains after pouring collodion on clean glass and letting it steel, about one inch and a quarter in length, confined secure-- I interior of the main cylinder, and terminating in an annulus , dry) having been recently studied by M. tfripon (Comptes Renly in place without wedges. No filing is required to keep the or ring opening in the middle of the exhaust, C. WIth the I dus). The separated membrane reflects light like glass, teeth in order. They are capable, we are informed, of cutting parts in the position shown in the engraving, steam is admit- and polarizes it both by reflection and by transmission. Th" 4.5,000 feet of timber at un expense of not over three cent.s ted in t o  the steam chest, N, and will pass through the pas- index of refraction is  1 '5108, a little less than that of crown per thousand, and require no expert work to replace or keep sage, F, and force the piston, P P', from left to right, until glass ; and with a thickness of 0 ·OC039 inch, the membrane 
them in order. the part, P, passfs the passage, D ;  and then the steam will allows the passage of a considerable proportion of radiant 

The mode of removing and inserting the teeth is shown pass through D to K, and force the valve piston, A A', from heat ; but it is less diathermanous the lower the temperature on the right of the illustration. E is the wren.h, which is right to left, carrying with it the slide valve, B. Before the of the source. One may make polarizing piles of collodion 

� - . .  ' . ' '' ' ''' . .  ' .. � ... . . .. ... - . . . ..  - . - .. .. .. . ..... .. - - . . .. .. .. . .. .. . .. . . � 
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applied to the ehank and turned forward sufficiently to reo 
lieve the jaw, C, which will open and allow the tooth to 
come out. In the act of turning in, the projection on the 
inner edge of the jaw, B, clo&es into the depression in the 
front of the tooth. holding the latter thus firmly. 

The first trial of this sa w took place during the competi. 
tive tests conducted during the Cincinnati Exp05it on of Illst 
fall. The diameter of the tool was 56 inches ; teeth, 36 ; gages 
5 eye. 7 tel'th,  and 2 kerr. An oak log, 16d6, was to be di
vided into 12 boards, and a poplar log, 20x:20, into 16 boards. 
The following is the record of the 
saw : For oak-revolutions, 602 j 
feed, 2t : time, 1m. 58s. ; number 
of perfect boards, 12 ; horse pow. 
er indicated, 98 ·82 ; sq·.lRl'e feet of 
lumber per minute, 90 ; percentage 
of power used. 0 '720. For poplar
revolutions, 605 ; feed, 3� ; time, 
2m. 45s. ; perfect boards, 8 ;  im
perfect, 8 ;  horse power, 114 '73 j 
square feet of lumber per minute, 
1 0U ' 1 ; percentage of power used, 
0'689. 

From the table showing the per· 
formances of this and other saws, 
which will be found in anoth er 
column, the chisel tooth appears to 
be the only one which cuts a whole 
log into perfect boards. The tool 
was patented May 19, 1874, and is 
manufactured by Messrs. R. Hoe 
& Co, 504 Grann street, of thi" 
city, who may be addressed for 
further particulars. 

ENGINE VALVE MOTION. 
Our engraving representll an im· 

proved method of operating the 
slide valves of reciprocating en· 
gines, the construction of which 
will be clearly understood from 
the annexed engravings. 

Fig. 1 is a longitudinal vertical 
section of Fig. 2, taken on tbe line 
x x. Fig. 2 is a plan view of  the 
main cylinder with the valve cheijt 
removed, showing the steam pas· 
sages and valve portl> of the en· 
gine. 

M is the cylinder, having steam 
passages, F and G, exhaust pas· 
sage, C, and valve, B, as in ordi . 
nary engines. N is the steam chest, which is accurately bored 

out, having two pistons, A and A', accurately fitted to the 

lIame. W and 0 are two collars on the rod which connects 

the two pistons, A A', which form a yoke for the slide valve, 

B. D is a passage which communicates with the interior of 

the main cyl inder. At  the right hand this passage commu· 

nicates with the small cylinder at K. F is a passage com

municating with the main cylinder and with the left hand 

end of tbe small c:,-lindllr at L. I is one of a number of 

grooves cut in the main piston between the parts marked P 
P'. The Rumber of these grooves is such that one or more 

. . . .. .. ... . .. .. . . . . . . ... .. , . .  
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piston, A A', moves from right to left, the left hand end of 
the small cylinder, at L, is fnll of steam, which bas a ten
dency to resist the movement of the piston in that direction. 
The escape of this steam is through the passage, L E, and 
groove, I. in the main piston, to passage, H. The slide valve, 
Il, wil l open the passage, G, communicating with the steam 
chest, and also open the passage, F, with the exhaust, C. 
The passage, H, terminates in an annnius in the center of 
the exhaust, C, as before stated. Now, the high tension of 
the exhaust steam will induce a draft or current through H, 

Fig, 1 .  

Fig. 2. 

ENGINE VALVE MOTION . 

(serving for either heat or l ight). They are much more trans 
parent than the piles of mica which are usually employed 
in study of heat ; and, if more fragile, are easily renewed. 

. ·e . •  
Enlar2.'lo,g oC Photo Negatives. 

Among the varioui methods of enlarging, eitl:ier suggested 
or carried into practical operation, that explained by Mr. V. 
Blanchard, at a recent meeting of the London Photographic 
Society, h reclilived with much favor. 

For a small negative an enlarged transparency on glass is 
obtained by the collodion process 
in the usual manner. The en· 
larged trans.parency is to be ful ly 
exposed , so as to possess every bit 
of detail existing in the small ne· 
gative ; and it must be a Iltrong 
one, to permit its being used as a 
cliche in the printing frame. If 
there be any spots or defects, the 
pencil or brush may be used freely 
in l'emoving them . 

Here, then, we have obiained an 
enlarged, intense transparency. 
The next step is to place thill in the 
printing frame in contact with a 
sheet of ordinary sensitized paper, 
either plain or albumenized . A 
paper very slightly albumenized is 
found to give the most pleasing 
results. When this is exposed to 
the light, the image printed upon 
the paper is not a positive but a 
nejlative, owing to a transparency 
being used as the clieM. 

The printing must be carried 
very deep ; this is of importance 
both as serving to secure all the de 
tail , and also because of the lower
ing of the image by the subsequtnt 
operations. Fixing in byposu II hite 
of soda follows, the toning being 
omitted for obvious reasons. 

The paper negative, which is the 
rEsult  of these operations, possess
es a fiDe red color, which is very 
non.actinic and favorable to the 
production of bold, vigorous prints. 
B ut as paper is dense and stops 
much light, it is desirable, if not 
necessary, to imp'\l't to it some de. 
gree of translucence, for " hich 

which will assist the exbausting of the Bteam from either I purpose the negative is lai� upon a h�t plate or other sur 

end of the pistons, A A'. When this is effected the parts , face. and is rubbed with whIte wax, whiCh �e1ts, fills up the 

will be in a position to move from right to left in a I!imilar I pores of, and renders translucent, the negat�ve thus treated 

the superfluous wax being removed by blottlllg p"per. mann er. 
d b d Patented November 17, 1874,  through the Scientific Ame- A negative prepared in this manner is now rea y to e use 

rlean Patent Agency, to James Brandon and Alben W. Tran· in the printing frame for the production of posi tive proofs . 

k N Y k ' t  and from the fact that this new negative is upon paper, the Ie, ew or Cl y. 
d h . l' d t t ch or work • 0 eo • opportunity iB afforde to t ose so llle IDe o ou 

h h h d 1 th ' 11 find that the ' it up in a much easier way than could be effected uron a 
Amateurs or ot era w 0 use an a as WI 

I· . 
f h '  chattering o f  the hand tool may b e  stopped by placing a g�ass negati�� Pro��

. 
pri�e�;�:a:

i
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piece of leather between the tool and the rest. kind possess e qu leB c a 
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IlIIPROVED ATTACHMENT FOR INJECTORS. 

Injectors of almost any fOml are liable to uncertainty of 
action , after becoming heated ; as, for example, when , after 
a stoppagQ, steam is let on to start the apparatus be fore it 
has cooled. There are other conditions, the inventor of the 
device below states, under which an injector Is also likely to 
fail, and thus to imperil the boiler ; but all such difficulties, 
he considers, are effectually avoided by the novel attach
ment represented in the illustration. 

The apparatus is to be attached in  the discharge pipe and 
between the nozzle of any injector and the boiler, ani 

it consists of a lateral tube, A, introduced between the 
nozzle and a check val ve, B, to the pipe which leads to 
the boiler. In the tube, A, sectional vie w, Fig. 1, is placed 
a valve. 1..\ the stem of which passes through guides, and 
which is held open by a spiral spring when 
the steam is shut off, and the pressure thus 
removed. On the admission of steam, and 
as soon as the pre�sure of the same be
comes greater than the power of the spring, 
the valve, U, closes. The steam, being thus 
preventecl from escaping, opens the check 
v41ve, B, and passes into the boiler. The 
object of the check vah-e, placed bet ween 
the overflow and lloiler, is to shut off the 
boiler pressure from the overflow. If de
sired, the spring on valve, C, can be dis· 
pensed with and the same worked by hand. 

A perspective view of the device is re
presented in Fig. 2. It requires no skill 
for its operation, as it  is entirely auto
matic. With any injector, we are in
formed, it will lift hot water or feed under 
presRure. It is also claimed to obviate 
entirely the use of the pump. The sim
plicity of the invention is obvious, and its 
practical efficiency, it is stated, has been 
thoroughly proven by experience. It is 
now in successful use at the works of the 
Lehigh Zinc Company, Bethl�hem, Pa. , 
the Bethleht'm Iron Works, Coleraine 
Iron Works, Redington, Pa. , and in various 

J citutific �tutri can. 
zincs can be amalgamated. The liquid Rhould be prepared 
in this manner :-Dissolve in warm water 200 grains of mer
cury in 1,000 grains of aqua regia (nitric acid one part, hy
drochloric acid three parts). When the mercury is dis
solved, add 1000 grains of hydrochloric acid. 

. ' .. . 
Tbe Galvanic Battery. 

In regard to the economical appl ication of electricity, no 
subject is so important as the relative m erits of different 
forms of batteries. For illuminating purposes and lectuN 
demonstration, we have hitherto had to rely upon the B unsen 

or G rove battery. But, during the siege of Paris, a form of 
bichromate of petash battery, known as the Chutaux bat
tery, w as frequently employed to yield the eleotric light 

used on the ramparts Count Moncel gives a full account of 

= 9 
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LEES' ATTACHMENT TO INJECTORS 

battery will rapidly come into use for the purposes of lec
ture demonstration. 

• I •• •  
Tbe Llcbtnlnlr Rod Man. 

He drove hib team close up to the fence, got down, and 
rapped at the door. The widow Gilkens opened it, when he 
s lid : " Mrs. Gilkens, I am cognizant of the circumstances 
by whi ch you are at present surrounded, left as you are to 
t rudge d Jwn the journey of life through a cold and heartless 
world-r; o :onger sustained and encouraged by the noble one 
to whom you gavtl the treas u res of your heart's affection, 
and b )wed down by the manifold cares and responsibilities 
i ncidental to the rearing of eight small children on forty 
acres of sub-carboniferous lime�tone land ; yet, Mrs. Gil
l,ens, you are aware that the season is now approaching when 

dark, d ismal, dangerous clouds at frequent 
intervals, span the canopy of heaven ; and 
when zigzag streaks of elect ricity dart pro
miscuously hither and thither, rendering tb i s  
habitation unsB fJ for yourself and those dear 
l ittle ones ; hence, therefore, let me sel l you 
a c 1pper wire, silver tipptd, and highly mag 
netic lightning rod . "  

'I'he woman staggered back a few paces an d 
yelled : " Narcis ! unfasten old Cronch ! "  In 
another instant a savage bulldog came dart. 
ing round the corner of the house wi th bris
tles up, thirsting for gore. The d og Lad al
ready mangled a mach ine agent and a patent 
soap man, and was held in great esteem by 
the better class of citizens l or his courage 
and service ; but when his eye met the hard 
penetrating gaze of Mr. Parsons, b is chop� 
fell , and he slinked off and hid in the currant 
bushes. Then the man said : " My dear lady, 
you seem to be a little excited.  Now, if you 
will allow me to explain tha probably inesti_ 
mable-" 

" Dern ye, I know what will start ye, " 
said Mrs. Gilkens, as she reached und er some 
bed clothing; and brought forth a horse pis
tol ; but owing to the shattered condition of 

other localities. 
Patented through the Scientific American Patent Agency, 

February 9, 1875. For further particulars add ress the in
ventor, Mr. David Lees, or S. C. Stewart, Tyrone Forges, 
Blair county, Pa. 

different forms of the Chutaux battery, and furnishes some I her nerves, her aim was unsteady, and the charge o f buck_ 

interesting data for the comparison of the Chutaux and : shot missed save where a few scattered one.s struck his cheek 
Bunsen battery when giving the el ectric light. The follow- and glanced off. A hard metallic smile spread over his coun_ 
ing results were obtained from the two batteries. each being tenance, as he leaned his shoul ders against the door frame, 
composed of 48 cells, and each working for t wo hours : and again commenced : " My dear madam, such spasmodio 

• .•. a 
STEWART'S IMPROVED STOVE DAMPER. 

From the engraving of the device herewith presented, it 

will be observed that the means used for closing more or 
less the interior of the pipe cOllsists in double plates, instead 
of the singl f' plat!' commonly I'mployed . The double in-

109 66 
Carcel lamps. 

132 63 
Carcel lamps. 

BUNSEN'S DATTERY. 
Surface of zinc employed. 

318'61 square inches. 

CHuTAUX BATTERY. 
Surface of zinc employed. 

92'88 square inches. 

In working each of these batteries, tor half an hour sucoessively, 
the following results were found : 

BuNSEN. CHUTAUX. 
Light eqnal to 

1st period of half an hour . . . . . . 109 Carcel lamps. 
{ Beginning 134 lamps. 2nd period of half an hour - . . . End 137 " 

Beginning 106 " 3rd period ot hal! an hour . . . . { End 97 " 4th period of half an hour . . . End 66 " 

132 lamps. 
128 " 
100 " 

80 " 
51 " 
63 " 

According to these figures, the bichromate of potash bat
tery flags much quicker than the nitric acid battery, a fact 
which evidently depends on the polarisation of its plateR, to 
which it is always liable. It is, however, more economical. 

One rather important advantage of these batteries is that 
they can be kept in a closed place without giving out any 
odor or unhealthy emanation ; besides this, the liquid evap
orates slowly. The author had also been able to veri fy the 
statement that, after a battery had been charged for more 
than a year, and then left  alone, it had hardly lost anything 
of its power. The relative consumption of zinc and acid, 
and the comparative cost of working of the whole battery, 
are not given ; but so far as the foregoing data are concerned, 
the Chutaux evidently promises extremely well. So says 
tile Telegraphic Journal. For lecture purposes, an electric 
light is rarely wanted for more than half an hour, the great 
desideratum being a rapid means of charging and uiscbar

el ines thus formed, it is claimed, oppose the draft with less ging the battery. In this respect nothing could be better 
abruptness than the siogle plate damper, and besides may than the Chutaux ; being a single fluid battery, the plates 
be more tightly closed than the latter. can be raised and lowered easily and rapidly. One of the 

The two plates, A ,  are pivoted separately, and are ar- characteristics of this bichromate battery is the constant 
ranged so that they meet and close in thl\ middle for shut- percolation of fr!lsh solution thr'lugh the battery ; by this 
ting the damper. The pivots are geared together outside means a good deal of the bad effect of polarisation is got 
the pipe by segmental wheels .  B, so that both are worked rid of. Here is the composition of the solution for his bat
simultaneously by the same handle. When partially open, teries, recommended by M. I .'hutaux : Water, 1 , 500 grains ; 
the plates incline 11pward toward the middle opening in a bichromate of potash, 100 grains ; bisulphate of mercury, 50 
way which facilitates the draft, by directing it to the center ! grains ; sulphuric acid, 200 grains. 'I'he electromotive force 
of the pipe. l of such a cell is at first more than twice that of a Daniell 

Paten ted April 6, 1875, through the Scientific American I cell, but in duration it cannot, of course, be favorably com
Patent Agency, to Dr. Jacob Ste wart, of Moline, Rock Island pared 
,county, Ill. ,  who may be addressed for further particulars.

' 
The cost of working the Chutaux, Count du Moncel finds 

• ••• • to be about 35 cents, which he states is less than that of a 
Amalgamation. oC Battery Zincs. Daniell cell, the advantage being that in the Chutaux an 

The simplest Rnd quickest method is that of M. Berjot (a ,  electromotive force of nearly double is obtained, and an in
.chemist at Caan), which cono;istR in immersing the zinc In a ,  ternal resistance less than half that of the Daniell, besides 
liqUid composed of nitrate of mercury and hydrochloric other obvious advantages noticeRble in the working of the 
,a.cid. A fe w moment!! is sufficient for the comp16te amaljl'a- iwo forms. A. battery of 24 Chutaux cells, according to our 
mation of the zinc, however Boiled it/! lIurface may be. With author, can furnish a rarely brilliant electric light at a cost 
IJ. qU\\rt of this llquid, whle);J. .costs lell8 than 50 cents, 150 

l
of about IS cents per hour, If this be the case, the Chutaux 

manifestations of your disinclinatiou to make a j udicious in . 
vestment of a few paltry dollars-" 

" Hi-eo !" shriek ed the widow, and collapsed into a kind 
of jerking swoon, and before she b ad recovered a highly 
magnetic lightning rod decorated her humble d omicile, and 
Parsons had the blank note filled out already for her signa.  
ture.-Madison (Ind.) Courier . 

. .• 1 .  
IMPROVED TURPENTINE TOOL. 

In gathering turpentine, it is necessary to have a tool for 
scraping the t ree d o wn
wards, and one for pushing 
upwards. Mr. Walter Wat
son, of Fayetteville, N. C. , 
has recently patented, 
through the Scientific 
American Patent Agency, 
an implement which �om
bines the two appliances, 
as shown in the engraving. 
The shank, A, is to be in
serted into a handle of any 
convenient length. B is 
the st!'aper, the edge, C. 
of which ;is sharp. The 
arms, D D, are made so 
strong that the pressure 011 
the edge, C, may not deflt ct 
them from the horizontal 
position. The blade, E, 
has a sharp edge at G, and 
is attachtd to the sha nk, A ,  
by the enlargement, F .  By 
using one or the other of 

th ese blades, any globules of resinous matter which exude 

from the bark of the tree can readily be detached. 
• ••• • 

Steam Transportation on tbe (Janal •• 
As soon as the Erie canal opens, the Baxter Steam Canal 

Boat Company will resume operations with twelve boats, 
each having a carry ing capacity of about 225 tuns. Contracts 
have been made for the construction of six additional boats, 

which are expected to be raady for use in July. 'Vht'n these 
boats are built, it is the purpose of the Company to send one 
from this city daily. It  is believed that fifteen days will be 

the average time consumed by each boat in making the trip 

from New York to Buffalo and return, not including the time 

oC0upied in loading. Improvements have been made ill con
struction by which space is gained fore and aft, but no at

tempt has been made to secure greater speed. As the canal 

is occupied by boats d rawn by horses, the steamers must run 
carefully to avoid collisions. 

• I •• • 
THl!) following method is used in Germany for the pre

servation of wood : Mix 40 parts chalk,5O resin . 4 l in seed oil, 
melting them together in an iron pot ; then add one part of 
native oxide flf copper a.d afterward 1 part of sulphuric acid.  
Apply with II brush, When dry, this Vl'ornish is as hard aa 

stone. 
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'.I'he C incinnati Circular San' 'J'CHt. 

During the Ind ustrial Exposition held i n Cincinnati last 
fall, a competitive trial between the circular saws of nine 
wel l  known makers took place. The contest was briefly al
luded to by us a� the time : and since its occurrence, we have 
noted th e fact that the prize offered, namely $100 in gold, 
was carried off by the solid-toothed saw made bv Messrs. 
Emerson, Ford & Co . .  of Beaver Falls, Pit. The ;esults ob
tained, owing to the thorough manner in which tho competi
tion was conducteo , were vory complete. 'Ye fi nd them in 
tab ulated form in tho official report of the j urors, and repro
duce them below, not douhting but what they will be of 
much interest to wood workers g enerally 

'1'he saws were o f  a uniform d i ameter of  56 inches, and 
each wa,; required to cut a poplar log, 20 X 20 inches, and an 
oak log, 16 X 16 inches. and to make from each timber, re
s pectively, 16 and 12 boards ; or in other words, to saw 
throagh 300 and 1 76 square feet of l umber. 

It will be observed from the annexed table that tIle com
petition was exceedingly close, and that the winning saw 
was narrowly pressed by the Hoe planer tooth tool. Com
paring the times, the Hoe was but one second behind on the 
poplar log, and fi fteen seconds on the oak log ; but on the 
other hand, the Emerson had the advantage of slightly more 
revolutions, and in ono case a faster feed. The Hoe further
more produced twelve perfect oak boards, and in this respect 
stands ahead of any sa w on the l ist. 'raking results through, 
however, the award of the prize to the Emerson was a j ust 
one, but substantially the distinction between it and the Hoe 
saw is so small as to amount to nothing in practical use. 
There is 110 doubt but that both saws are exceptionally good 
tools ; perhaps we may say each is the best of its class, the 
Emerson of the solid-Ioothed, the Hoe of the planer-toothed 
implementH. At all events, both did admirably well ; avd 
for thi >. reason, both are entitled to the best consideration of 
the public. 

The following is the table above alluded to ' 

I titutifit !mtritJII. 
not four floods a day, as your correspondent supposed, but 
merely a d iminution of the l unar tide. When the sun and 
moon form an angle of 45°, or 1 35 0 ,  or any other oblique 
angle, the solar wave is on one side of the lunar wave, caus
ing, as it were, an in clination of the resulting wave, which 
may be in ad vance or in rear of the lunar wave, according to 
the relative position of sun and moon. The period of the 

h i gh tide is, therefore, subject to slight variations ; but the 
mean duration coincides mathematically with the mean ap
parent motion of the moon. 

The hight of the wave is in proportion to the depth of the 
sea, or to the quantity of water exposed to the tidal in
fluences. 

The velocity of a wave must not be confounded with the 
velocity of the transmitter of the wave. The hight of the 
tidal wave is so small in comparison to its length that the mo
tion of the transmitter is next to nothing, comparatively 
speaking, and it can therefore not do much harm in dashing 
upon the sh('re. For the same reason, we have no means of 
observing the wave on the high seas. 

The tidal influence tends to draw tIl e tidal wave round the 
earth at a rate of about one thousand miles an hour, while 
the natural velocity of waves (depending on the depth of the 
sea) is considerably less. The effect will be similar to that 
of ringing a bell by pulling at intervals which are not in 
harmony with the period of oscillation of the bell . Such a 
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1. lIog-.m &; S'?wden . . . . . . . . . . . . . . . . . . . . . . . . . .  Poplar . . . . .  1116 000 42 ,  7 1 1  7 120.20 : 1 6 2 . 50  300 100 . 68, 2,lO !l 1 141 �4 4 . 59!l �: 1. W. Balrindge & Co . . . . . . . . . . . . . . . . . . . Poplar . . . . .  156 640 , 4Si  8 , 9 1 4 2Ox20:16 2 . 53 aoo 99 . �3 1 2� 2 14' 104 . } . 6811 

J. W .. Haldrl(lge & Co . . . . . . . . . . . . . . . . . . . . . ! Ouk . . . . . . .  [ 56 690 1 48 , 8 .  9 4 16,,16.12 , 2 . 03 176 118 . 62 12� 6 4 1  85 . 8 . 006 
4. Amcr!can Saw Co . . . . . . . . . . . . . . . . . . . . . . . .  1 Poplar . . . . . ;116 634 , 4 0 ,  6 , 8 ,  :I 20"20 1' 1 6 2 . 31 aoo 104 . 95 '8% 3 13119 . 5  t . 576 
4_ �mencan Saw Co . . . . . . . . . . . . . . . . . . . . . . . i Ouk . .  _ _  . . . 56 Ot8 , 10 6 8 '  3 16xI6 12 1 2 . 02 176 97 . 661 � y,  6 61 86 . 5 f . 743 
r.. F�mcr8on, �ord & Co . . . . . . . . . .. . . . . . . . . .  1 Poplnr . . .  _ . 56 615 50 6 7 3 120,,20 : 16 2 .44 aoo 1 20 . 1 6 ' 3% 12 4 1C9 . 7 f . 718 
�. E�nCr80Jl, }i o,,1 & Co . :  . . . . . . . . . . . . . . . . . . . Oak . . . . . . .  i56 610 50 (;. 7 3 16,,16 , 12 ! 1 43 176 121 . 63 . 3% 1 1 0 2 ](!2 . 5  . 778 
6. \\ oodtmdgc &I McParh n . . . . . . . . . . . . . . _ . . . .  Pop lar . . . . .  116 w!i � 40 i. 7 8 5 2OX20 '

[
'16 2 . 84  � 117 . 8., · 8% 2 , 1 4 ,  91 . 3 } . r.'l4 

6. Woulllmdg-c & Mcparliu . . . . . . . . . . . . . . . . . . .  Oak . . . . . . . ·56 636 140 7 i 8 5 16116 12 1 . 4.'1 176 109 .4918% l l 1 1 i  71 . 8  . 745 5. Emcrson Planer Tooth . . . . . . . . . . . . . . . . . . . . . poPlar . . . . . i
.
56 590 34 1' 7 8 3 2Ox20 .16 3 . t7 aoo 1 12 . 89 2)0 4 · 1 2 1 116 . 9 l . 843 

5. Emerson Planer T,?otll . . . . . . . . .  . . . . . . . . . . .  Oak . . . . . . . . 56 632 34, 7 '  8 8 16x16 1 2 ' 2 . 27 176 114 . 24 12Ys " 112 100 . 5  r . 1 000 
7. 11', Hoe & Co. , Sohd '1'o otll  . . . . . . . . . .  _ . . . . Poplnr . . . . . 56 519 , :36, 5 I 8 2 20,,20'16 '2 . 011 aoo 1 1 2 . 1 8 4,lO 8 8 1 1 39 . 5  . 527 
7. (. Hoe & Co., Chisel '1'ooth . . . . . . . . . . . . . . pOPlar . . . _ . .561 605 136 5 '  7 2 2Ox20 iI6 '2 .4li aoo 11 4 . 73 3% 8 8 1011 . 1 } . 689 
7. R. Hoc & Co., Chisel 'l'o)tll . . . . . . . . . . . . . . .  Oak . . . . . . .  '56 602 , 36 5 I 7 2 16,,16 ,12 ' 1 .58 1 76 98 .82 I' 2,lO ,1 2 1 . .  1 gO . . 720 
R. Jam�" Ohlen. . . . .  . . . . . . . . . .  . . . .  . . . . . . . .  . . . .  Poplar . . . .  : 56, 684 1 30 6 . 7 a 20,,20 ' 16 .2 . 53, SOO 102 . 5  4Ys l B 81U4 .  } . 848 
�. ;1Ullle8  (l I�ICll. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  O,k . . . . . . . .  1161' 638 30 6 7 1' 3 [ 16,,16 , 1 2 , 1  . 591 176 112 . 12i

.
3% 4 1 8 88 . 8  I ' 8�O 

. �. � Ilrt!" & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' '  . . .  Poplar . . . . .  ;56 , 681 50 8 10 6 120,,20 16 2 . 51 , 300 84 . 24 3% ' . .  16 105 . 2 / . 507 
h. 9. CurtiS & Cll. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . .  Ony . . . . . . . 561 610 1 50 8 ' 10 , 6 16xI6 , 12 . 2 . 00 ; 176 lO1 .42, 2Ys ,  2] 0 , 70 . 4 ) ,  . 945 

Tile Cause oC the Tides. 

1'0 the JiJilitor uf the &ientijie American : 

On page 273 of your current volume, Professor S. H. 

Trowbridge inquires into the cause of tides. I w i ll try to 

disperse his doubts in as few words as the subject will ad

mit  of. 

motion will be very irregular, and will be nearly nil at timos. 
The original tidal wave, transmitted with the greater velo
city, will interfere with the naturally transmitted tidal 
waves from other portions of the same sea ; and as this in
terference is of a purely local character, it will be easily un
derstood how it happens that, on some shores, the tidal 
wave does not exceed 2 or 3 feet, while on others, where the 
interfering waves meet each other, the tide may rise even 
to a hight of 30 or 40 feet. 

The water of the English Channel is very shallow, and 
therefore the original tidal wave ill very small. However, 
the reaction of the tide o f  the deeper Atlantic produces a 
wave in the channel which progresses towards the r.ast 
and reaches the North German coast m ore than 12 hours af
ter its origination. This and other similar facts are not in 
the least in opposition to the present theory, which the most 
careful criticism only confirms. HUGO BILGRA�I. 

Philadelphia, Pa. 

-------------.� .• � . .. ------------
Salicylic Acid . 

To the Editor of tlte Scientific American : 

I MAY 2 2 ,  1 8 75. 
acid. I t  is o f  great value i n  certain forms o f  venereal dis
eases, which, according to the_last developments, arc of par
asitical nature. 

The first specimens of salicylic acid ever brought to Amer
ica were brought here by me in June last, and given to Pro
fessor N. R. Smith of this city, and to tho Academy of Med
icine in Ohio, who adopted it (on trial) into their hospital : 
they afterwards published my investigations and their 1'0-
port, edited by Professor Orr, in The Clinic of November 7, 
1874. 

The first article ever written upon the use o f  sal icylic acid 
8S a disinfectant was written by myself in Leipsi c  in  Ma.y, 
1874 (cholera A siatica, published under the auspi ces nf tIle 
Medical Board, afterwards translated into Engli sh for the 
Baltimore Gazette of July 1 0, 1874). 

My object in thus particularizing is to prescnt my claim to 
having introduced salicylic acid into this country. I h ope 
y'lU will do me the j ustice to i n sert this. 

G EO. HALSTED BOYLAN D, M.A. , M.D.  
Maryland Academy o f  Sciences. 

. ... -
American Steel Manufacture. 

To the Editor of the Scientijic American: 

We notice in your paper of May 8, 1875, an article entitled 
" The Recent Remarkable Progress in the Steel Industry , "  
which, w e  think, does u s  a n  injl:lstice, unintentional, no 
doubt ; but at the same time, we think you ought to correct 
the same. You say " the Port Henry product yields seventy 
per cent in the furnace, and the deposit is seeming inex
haustable. The ore. however, is not capable of being smelted 
into steel . "  

The remark is correct as applied t o  our Old Bed ore ; but 
the person furnislJing you with information overlooks en
ti rely our New Bed ore, which is used for Bessemer steel 
purposes. The whole supply, nearly, for the last four years, 
has been used by Messrs. Witherbees and Fletchers, in 
their blast furnace, for making pig iron, all or nearly all of 
which wal! sold to Messrs. John A. G riswold & Co. , of Troy, for 
making Besiemer steel . Witherbees & Fletchel's shipped 
them about 3,000 tuns of the same in this present winter and 
spring. The Cedar P<>rt Iron Company of this place have a 
ne w blast furnace nearly ready to blow in ; and they expect 
to use this same ore for making iron for Bessemer purposes. 

WITHERBEES, SHER�IAN & CO. 
Port Henry, N. Y. 

To the Editor of the Scientific American: 

In an article in your issue of May S. you speak of the 
Crown Point ore " from which steel can be at once produced, 
without admixture of other ores. " By this the reader will 
understand that the pig iron from the Crown Point ore is of 
a quality that, by itself, will make first quality Bessemer 
steel. 

We believe that you will, by inquiry, find that this is not 
correct ; and while the Crown Point iron can be and is used 
for Bessemer steel, it  is with a mix ture of other irons which 
are lower in phosphorus and sulphur. The furnace at Crown 
Point is allowed a maximum limit, in its pig iron, of 0 '35 
per cent of phosphorus, and 0'23 per cent of sulphur, pro
portions which are not admisllible in Bessemer steel irons 
without an admi1ture of other irons which will bring down 
the average of phosphorus and sulphur. 

Cleveland, Ohio. H. B. TUTTLE, 

BOIEBTIFIC AND PRACTICAL lNFOBlIATION. 

THE AMERICAN ASSOCIATION FOR THE ADVANCEMENT OF 
SCIENCE. 

Mr. F. W. Clarke, of Cincinnati, Ohio, was appointed, at 
the last meeting of the above named society, to make an 
effort to obtain a full attendance of chemists,manufacturers, 
and others interested in the progress of chemical science, a 
subsection of the Association being especially and perma
nently devoted to that science and its branches. He asks us 
to state that the next meeting will be held at Detroit, Mich . ,  
commencing o n  August 1 1 .  

RECENT ASTRONOMICAL DISCOVERIES. 

The first calculations based on the data obtained by the 

transit of Venus observations have been announced by Piri 

seux. The solar parallax determined is 8 ' 879 seconds, data 

noted by the Frf;lnch observing party at Pekin being used . 

A telegram from the English eclipse expedition at Bangkok, 

Siam, announces success in photographing the spectrum of 

the chromosphere, during the recent solar eclipse. Eight 

good pictures of the corona wer e taken. 
The discovery of another small planet, No. 144, has been 

made by Perrotin of Marsellles. 

It is beyond doubt that tides are caused principally by the 

action of  the moon, as their period s keep pace with the ap. 

]larent motion 0 f the moon. and have done so for centuries. 

'Ve knolV that +he earth and moon are attracted by each 

other ; and on the other hand, we know that these t wo bodies 

are not approaching . There must., therefore, evidently exist 

another force which balances the attraction. It is generally 

said that the moon rotates round the earth once a month, but 

in reality both moon and earth rotate round their mutual 

center of gravity. Dy this peculiar rotation, a force akin to 

centrifugal force is produced, which prevents the approach

ing of the two bodies. Now we see that there are two forces 

actillg between earth and moon, which arc in perfect equili
briulll in the centers of either of the two bodies. But the 

attracti Vtl force is greater in those parts of the earth that are 

nearer the moon, and causes an upheaval of water on that 

side. On the opposite side of the earth the contrary is the 

case, namely, the aLraction towards the moon is less than in 

the center of the earth, and that foree, which keeps moon 

and earth apart, gets the ovorhand and causes an upheaval 

of water on that side also. The tidal wave produced by the 

moon must, the:'efore, be necessarily a double ono. The 

wave caused by the sun is double for the same reason. On 

the side of the earth nearest the sun the attraction is greater, 

and on the opposite side the centrifugal force, caused by the 
orbital motion of the earth, is gaining on the diminished at

traction. 

Your very well written and explicit account of salicylic 
acid , appearing in a recent number of the SCIENTIFIC AMER

ICAN, leaves but little to be said upon that subject. How 
ever, the statement that salicylic acid has not yet been exper
imented with in contagious maladies will admit of modifi
cation. Almost the first experiments ever made with this 
acid were made by myself, in Leipsic, at the time of its dis-
covery by the learned Kolbe, who requested me to make such FAULTS OF CONSTRUCTION IN BATTERY CONTACTS. 

experiments and report them to him. They are briefly as Emile Girouard points out that one great obstacle in the way 

A tidal wave caused by the mOJn alone would have the 

shape shown by dotted line in Fig. 1 (greatly exaggerated in 
dimension, of course). If now the sun and moon form a 
straight line with the earth, no matter whether on the same 
or on opposite sides, the lolar wave will be produced in addi
tion to the lunar wave ; and the real tid� is shown in the di

agram, where the additional solar tide is cross-lined. We see 
that spring tides are produced in both casel!. When, how
ever, sun and moon are in quadrature, the solar flood will be 
on the lunar ebb, and the solar ebb 01) the lunar flood, as in
dicated in Fig. 2.  A glance will show that the results are 

follows (see lhe L(�ncet, London, November 28, 1874) :  of our obtaining cheap electricity lies in the defect of the con

Taking two vessels, a portion of the defections of a patient tacts. The rivets which connect the zinc to the carbon are 

suffering with violent intestinal catarrh (there being no chol- often III made ; and after having been in use for some timp, 

era then) was left in each ; into ' the one was thrown two they are corroded all round, and the oxidation prevents thl' 

drachms salicylic acid, into the other nothing. A microsco- contact from being perfect. The current, consequently, is 

pical examination afterwards revealed parasites (leptothrix unable to pass, unless the tension is considerable enough to 

and infusoria,) in the second, while the first remained entirely overcome the bad conductivity of the oxides. The author· 

free from organic matter. Salicylic acid also eradicates the proPOSetl to obviate these defects by having all connections. 

urate of ammonia from urine. It is, in the crude state, a etc. , made of platinum. 
salmon-colored 'glistening powder, and it is used in this form • .e. • 
to disinfect vaults and cesspools. O. E. W. says : " The SCIENTIFIC AMERICAN is now in its. 

It has been urged against this acid that it is not so easily thirtieth year ; and during tha entire time. I have scarcely 

soluble as carbolic acid ; but the trifling delay may be over- missed reading a dozen numbers of it. All that you claim 

c ome by the addition of one part of the phosphate of 8oda, for it and much more is true ; it cannot be excelled, and no 

which makes the solution perfect at once, and does not in other paper of its kind equals it. I want to thank you now 

any manner affect its disinfecting agency. When thrown in for the thousand useful things that I have gathered from it, 

spray from the atomizer, it does not evaporate like carbolic . and I hope that ita l!ages. mJl.Y n..evel: � Itljjll.:" 

© 1875 SCIENTIFIC AMERICAN, INC.
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BY JOSHUA ROSE. 

N UMB,.. XX-Ill.  

warping occurs depends upon the inequality of the thickness 
of the valve in its vd.rious parts  (it being always thicker in 
one part than in another), and upon the evenness with which 
it was allowed to cool after being cast. 

sides of the graver should not be ground upon the stone, thc 
end only being ground , in the position shown in Fig. 69, A 
being the grindstone, running in th e direction of the arro w 
B, the tool rest, and C, the grave r .  

' 

nOUG ll I N G  O UT. 

Our work, being countersunk, is now ready to be turned 
do wn to nearly the required size all o\'er. be fore any olle 
part is  made to the finished size. The reasons for doing this 
are as fol l o ws : Upon the outside skin of all metal work, a 
tension is prod uced . In wrought iron and oth er forged work, 
this is caused by the working of the m etal by the blacksmith, 
or, to a lesser degree, by the rolling mill , i f  the metal has 
been rolled. In iron, brass, or other casti ngs, it is produced 
by une'lual cool ing a fter the metal has been cast, especi�lly 
if the cl!sting has been allowed to cool rapidly, as, for in
stance, when the casting has been taken from the mold, as is 
commonly the case, while at a red heat. The effect of blows 
delivered upon forged work by the blllckslllith's tools, is not 
(JIlly grl1lltcl' 1:pOll the exterior than upon tlie interior of the 
metal imt b greatest. npon that part of the forging which 
r"C('IYCS the most working, ancl n pon that part which is at 
the l o west  1 �mperature durlllg the finishing process : because 
t he blo lVs deli vered d uring the fi nishing process are lighter 
than those d uring the earl ier stages of the forging, and 
hence their effects do no: penetrate so deeply into the body 
of the metal. Then again, on thllt part of the metal which is 
cooleRt, i11e effects of the light hammering do not penetrate 
so deeply ; an,1 from these combined causes, the tension is 
not "'luaU)' distributed over the whole surface of the for
ging, and hence its removal , by cutting away the outer sur
face of any one part, und thus releasing the tension of that 
part, alters the form of the whole body, which does not, 
therefore, assume its normal shape until the outer skin of its 
whole sarface has been removed . While the metal is at 
about an even heat aU over, and is above a red heat, the 
effect of working the metal by forging it is simply to im
pro\'e  i ts text.ure, to close the gra in, and thus to better its 
qualiLy, eHpecially toward and at its outer surface ; but as the 
tension commences, while and after the metal loses its red
ness, it is an excelleat pl an, after forging anything of irreg
ular shape. to heat it all o ,er to a low red heat, and to then 
lightly file its surface so as to remove any protruding scale ; 
then allow it to cool of itself, without any forging being 
per formed upon it at  that heat. This process will nearly, i f  
not entirely, remove the tension created b y  the forging. 

A val ve whose face is scraped up very true will show any 
altera.tion of form much more plainly thau one which has 
been merely surfaced with a planer ; and the amOU'llt of sur
face in contact with the seat being proportionately large, it 
does not wear away so readily. '1'hen, on the other hand, 
the valve and seat, whose surfaces have been only planed, 
bear or fit together merely upon the tops of the planer marks, 
and the const'quence is that, when under steam, the whole 
pressure of the steam upon the baCK of the valve is sustained 
by a comparatively very small area of metal , which, there 
fore, abrades and wears quickly away, and thus permits the 
valve to bed itself, despite the alteration in the shape of the 
valve. To remedy this defect, the valve (or other casting) 
should, after it has been planed, be heated to the tempera
tlIre at which it will be heated when it is in practical opera
tion, and should be scraped to its seat so soon as it is cool 
enough to handle, after which it will remain true. From 
what has been said, the importance (in work which requires 
to be kept very true) of roughing the work out all over be
fore any one part is finished will be obvious, since the break
ing of the skin in any one part releases the tension on that 
part, whatever be the temperature it is under when in opera
tion. It is not practicable, on lathe work, to at all times 
rough the work out all over before finishing any part ; but 
in our present operation, of turning down a plain piece of 
iron held between the lathe centers, we are enabled to pursue 
that course, and we will therefore commence the roughing
out process with a graver. 

To cut smoothly, as is required in finishing work, the 
graver is held as shown in Fig. 70, C bein g the work. The 
edge on the end of the graver and between the corners A 
and B, of the graver, performR the cutting operation. 

' 

THE GRAVER 

By holding the graver in the positions described, and in 
various modifications of  the same, the work may o b viousl y  
b e  turned parallel . with either ronnd edges, curves, o r  square 
shoulders, and it is possible to turn almost any shape wit-h 
this one tool . For finishing curves, however, the end of the 
graver (the cutting edge, on the end and between tha 

S/{)( VIEW 

curves, A and D, in Fig. 
70) should be rounded _  
Even parallel work should 
be finished by being filed 
with a smooth fi l e  while 
the lutIle is running at a 

. high speed. As little as �os5lble should. however, be left f<-r the filp to do. bpcause 
It cuts the softer veins of the metal more readily than the 
rest, and therefore makes the work out of  true. 

. 
For use on brass and other soft metals, the two top flat 

Sides of the graver sl10ald be ground awav as shown in Fl' 71 A . ' "  g. , bemg the cutting edge for that side. The strain on 

]i"'j: 71. 

is formed by grinding the end o f  a piece of  equare steel at 
an angle to the main body, as shown in Fig. 67, A being in 

The tension upon the oater sldn of castings is greates t  
upon that side o r  face wllich has the greatest area i n  propor
tion t.o its length and breadth, provid ing that the conditions 
u nder which its cooling takes place are practically equal at 
all part-s,  or, on the other hand, is greatest upon the part 
which cools the most rapidly, and is in all cases greater upon 
iron castings than upon forgings. It is so great in the for
Iller a, to form t,lte most important of al l consid erations i n  
deLermining the order of procedure in  getting up cast iron 
work, especially if it be slight in body in proportion to its 
dimensions.  or of irregular shape. But even in ma�si\'e 
bodies its effects are great, as may be instanced in the casting 
of cannon .  A few years ago, w hen the cooling of castings 
received less attention than it docs at present, it was found 
that a cast iron cannon made of more than a certain thickness 

g<l ined nOLhing in strength by reason of the inerease of thick
ness, because the contraction of the metal , from cool ing un
e:}udlly, caused it to fracture ; and it was not until the intro ·  
duction o f  the Bodman method of compensating by artificial 
mealls for Lite tCllllency to cool more rapidly in one part than 
a nother (by as�i �tillg the cooling of the one part and by re
t .trding the cooling of the other) that cast iron cannon of a 
larger size than those k n o wn as slxty ·nine pounders were 
po�sible of manufacture. In ordinary workshop practice, 
the effect of tension upon castings is most experienced in 
p iston rings and slide val ves. As to piston rings, the matter 
has been fully treated upon in a former chapter ; and we will 
now treat of its effect upon slidp. vah-es, and clearly demon
strate the practical importance of the subject. 

FACING SLI DE VALVES AND SEATS. 
There are two methods employed by which to bed slide 

val ves to their seats : one is to sur face the fiat face and the 
edges of the valve in a planer, and then to scrape up the fiat 
face to fit the cylinder face, which has first been scraped up 
to a surface plate ; and the other is to l eave the planer tool 
marks upon the valve seat or cylinder face, and then to sur
face the valve face in a planer, holding it in such a position 
that the planer tool marks upon the valve face will cross 
those on the cylinder face when the valve is placed in posi
tion , and to put it in without. any further surfacing than that 
performed by the planer. It is admitted that the valve will 
move more easily, and the surfaces will be in a better condi
tion to wear smoothly, when the surfaces are trued and 
scraped than when the tool marks are left upon them ; but 
if ,  after the engine has run for a day, the valves are taken 
out and examined, it is very often found that the scraped 
surface of the valve is no longer true and does not fit to its 
seat, and that, although th� surface of the planed valve is 
not true, it fits more clol!!ely to its seat than does the val ve 
which has been scraped. The omission of the scraping is 
only j ustified upon the plea that the valve in that case beds 
more readily to its seat. The explanation of this anomaly is 
that, when the valve becomes heated, the tension upon its 
back area becomes partially relieved ; hence the shape of the 
whole valve alters; and it retains this alteration of ehape 
when cold, and at all times when subject to a temperature 
lesl!! than that of the steam or other medium through which 
it was heated. If, however, it is !!ubjected to a higher tem
perature, t.he alteration of' its form will, in nearly all cases, 
aku place to a greater degree. The direction in which this 

each case a cutting edge, "8, the point, and C, in each in
stance, a hed of the tool. The graver is the most useful of 
all hand too� s used upon metals. It can be applied to either 
rough out or finish st.eel , wrought iron, cast iron,  brass. cop
per, or other metal . and will turn work to almost any de
sired shape . Held w i th a heel pressed firmly against the 

l lnnrl rest (the point being used t.o cut, as sho wn in Fig. 68, 
A being the work, B, the graver. and C, th e lathe rest), it 
turns very true and cuts easily and freely. This, therefore, 
is the position in which it is held to rough out the work. 

The heel of th e graver, which rests upon the hand rest, 
should be pressed firmly to the rest, so as to serve as a ful
crum and at the same time as a pivotal point upon wh ich it 
may turn to follow up tlle cut as it proceeds. The cutt.ing 
point of the graver is held at first as much as convenient 
toward s the dead center, the llandle in which the graver is 
fixed being held lightly by both hands, and slightly resolved 
from the righ t towards the left, at the same time that the 
handle is moved bodily from the left towards the right. By 
this combination of the two movements,if  properly performed, 
the point of the graver will move in a line parallel to the 
centers of the lathe, because, while the twisting of the graver 
handle causes the graver point to mo ve away from the center 
of the d iameter of the work,the moving of the handle bod ily 
from left to right causes the point of the graver to approach 
the center of that diameter ; hence the one movement coun
teracts the other, producing a parallel movement, and at the 
same time enables the graver point to follow up the cut, using 
the heel as a pivotal fulcrum and hence obviating the ne
cessity of an inconveniently frequent moving of the heel of 
the tool along the rest. The most desirable range of these 
two movements will be very readily observed by the operator, 
because an exces ; in either of them destroys the efficacy of 
the heel of the graver as a fulcrum, and gi ves it less power 
to cut, and the operator has less control of the tool. 

The handle in which the graver il!! held should be suffi
ciently Ion� to enable the operator to grasp it with both huds 
and thus to hold it steadily, even though.. the work may rnn 
very mllch out of true. For use on wrought iron, the flat 

the tool, when �utting soft metals, i s comparatively slight, so 
that the gravt'r IS rarely applied to such metals in the posi
tion shown in Fig. 68. 

THE HEEL TOOL. 
I� those exceptional cases in which, for want of a lathe 

haVl�g a slide rest,  it becomes n ecessary to perform com 
paratively heavy work in a llancl lathe, the heel tool should 
be employed. This tool was fonnerly 11€ld in great repute, 
but has become less useful by reason of the advent and uni
versal application of the slide rest. It is an excellent one 
for roughing work out, and will take a very heavy cut for a 
hand tool . because of the great leverage it possesses, by rea
son of its shape and handl es, over the work. A heel tool is 
shown in Fig. 72, A being the tool, which is a piece of square 

, 
r; SIDE VIEW 

_ �'��_h._-.: •. _-��_�����h I " t '} ' 

bar steel forged at the end to form the cutting e£lge. The 
body of thll sq uare part is held (in a groove formed in the 
wood�n hand le, "8) by an iron strap, C, which is tightened by 
screwmg up the under handle, D, which contains a nut into 
which the spindle of the strap, C, is screwed as the hand l e  
D, is rev91ved. '1'he heel, F ,  of the tool is tapered, so tha� 
it wil� firmly grip the face of the lathe rest, the cutting edge, �, bemg rounded as shown above. The tool is held by grasp
mg r.he han�le, B ,  at about the point, G ,  with the left hand, 
and by holdmg the under handle, D, in tIle right hand, the 
extreme end, H, of the handle being placed fil,'mly against 
the right shoulder of the operator. The heel, F, of the tool 
must be placed directly under the part of the work it is in
tended to turn, the cmting edge, E, of the tool being kept 
up to the cut by using the handle,D, as a lever and the heel 
F, of the tool as a fulcrum. Not much lateral movemen ; 
must, however, be allowed to the cutting edge of the tool to 
make it follow the cut, as it will get completely beyond the 
manipulator's control and rip into the work. Until some 
knowledge of the use of this tool has been acquired. it is bet
ter not to- forge the top of the cutting edge, E, too high from 
the body 0 f the tool ; since the lower it is, the easier the tool 
is to handle. 

The heel tool should, like the graver, be hardened right 
out ; but in dipping it, allow the heel , F, to be a little the 
softer by plunging the end, E, into the water about half 
way to F ;  

.
and then, after holding it in that position for 

about four seconds, immerse the heel , F, also. Aftar again 
holding the tool still for about six seconds, withdraw it from 
the �ater and hold i� until the water has dried off the point, 
E :  dip the tool agam, and quickly withdraw it, repeating 
thiS latter part of the operation until the tool ill quite cold. 
The obiect of the transient dippings is to prevent the 
j unction of th9 hard and soft metal from beir:g a narr.w 
strip of metal, in which OILsa the tool ill very liable to break 
at that junction. The tool should be so plaeed in the handle 
that there is only suffi.cient room betweu the cutting edge 
and the end of the handle to well clear the lathe rest, and 
should be 80 held that the handle stands with the and. !I 
railed lli!htly ahen a horiMntaI pestiaB, the neeea.ary Mk� 
being given by the angle of the top face, at E. It is ely ap
plicable to wrou!ht iron and .tee.! ; but for uee on \kose 
metals, especially the latter, it is a I!!uperior and valuable 
hand tool. 
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I1'dl'ROVED SKEIN SET TER. I Reeovery of Salt Solis. I most of the surface ; and (in contrariety to the latter) they 

The machine represented in the engraving is claimed to Along the Mediterranean coast of France, there are vast have great tension. but small magnetic moment . S uppose, 
turn an axle to a pattern so as to make a perfect fit, the axle , surfaces of ground that are entirely unproductive. The soil, now, the au�.tral pole of a magnet to approach. While I t 18 
bein g prod uced in the exact form or sll ape of the inside of / llOwever which is of rich alluvium, contains the principles still distant, it Is subject to the pred ominating effect of the 
the skein or pattern used. At the same time the proper pitch of a vigorous vegetation ; but the presence of marine salt boreal layers of the bar, and is attracted. But when brought 
is given to the wh eels, all four of which are placed in a renders it quite sterile. M. Joannon states that he has suo· quite near the extremity, the au:!tral pointB gain the predom · 
plumh spoke, this being necess�ry to secure an easil! running II c�eded in overcoming th�s perniciou� feature in the following inance and there �s repulsion ; thus matching Galileo's mys· 
wagon . The apparatus al�o gIves any gather reqUIred. SImple way : The land IS first dramed, and dug up to a terious stone ( WhiCh, somehow or other, got 10Bt). 

In preparing axles for the machine , it is necessary, fi rst, to great depth (about 20 inches), then covered with fresh • ••• • 
chop off the corners as far back as the skein reacbes on tbe water. The water filters through and dissolves the salt, Utilization of Power. 

axle. It is  not needed to lay off the axle, as the machine ' which flows off by the drain s. This process is maintained Mr. F. J. Bramwell said in his annual address to the In � 
does this  part of the work it8el f. The skein is next laid in j with continuous immersion for three to five months, and the stltution of Mechanical Engineers : . , Do we, in our applica� 
tb e clamps as sll Own, tions · of power, make 

and one end of the I as much use of wind, 
b u, A, having a fric-

JI __ I./�- I{ 1 

I 
wat�r, and waves as 

tion roller attached, - 1-- we ought, remember. 
is then placed in sid e I I  

! r ing tbat their ]'ow€ r 
of the skein or pat- I may be transllIitted to 
tern , B. The bar is 1 a distance ? Do we re-
then moved hack to ��. sort, to any l arge ex· 
the bottom of the tent, to sources of row . 
lI�u,in or pattern, by er in Nature other than 
hrniog the crank coal ? Is it  not the 
wheel, which is re- fact that mechanical 
p respnted on the side invention hRS g o  n e 

of the frame. The back in these matters 
a�le is now placed rather than forward ? 
bJtween tbe clamp. And do we utilize that 
i ng flanges, which primary source of pow. 
are loosened or tigh t .  e r ,  tbe heat of the sun, 
erred hy the right and the current heat from 
left hand screw ,  reo year to year, making 
presented in the E n ·  -- t b e  most o f  barren hill. 
g raving as holdmg sides, as it seems to 
tae axle in position : me we might do, by 
a o d  tIle machine is planting quick.grow. 
stllrted by pulling illg trees, which , fos. 
the handle. wh ich is tered and matured by 
attached to a l ever the sun, would yield 
in connection with a 1 a r g e quanti ties of 
fri ction clu · cb .  wh ich wood to be used as fuel 
work s insid e of the for domeitic purposes ? 
rim of the driving Are we estimating at 
pulley , C. By means their full value the de· 
or a feed scre w, the posits of peRt, Rnd lire 
sliding frame cy lin· we not tempt2d to pBl I 
der and bar, with by this large store of 

tile knife attached at fuel because its me is 
D, are fed upon the attended with di fficul 
a3;le until the friction IMPROVED SKEIN SETTING MACHINE ties ?  Is it not true 
roller comes outside that we use coal in the 
of th e skein or patteI'll . The machine is then stopped by itB ground is then suitable for agriculture. 'l'he general practice most grossly waste ful manner ? How much of the fuel goeB 
own mechanism, and cannot be again started until the skein of this method, he says, would reclaim for France a whol e up the chimneys of our furnaces unconsumed, in the form of 
Is removed from the clamps and another skein is substituted department of fertile land. visible carbon. or in the worse, because les8 readily detected, 
in its place for turning the opposite end of the axle. 'Vhen _ •• - form of invisible carbonic oxide? ' In the face of such fauIts 
the work is completed, tbe skein or pattern will fit the wood , C u rious Ma�uet . and errors, Mr. Bramwell argues that it is the duty of me· 
it is stated, with perfect accuracy th roughout the length In the year 1607 Galiloo wrote to a fri'lnu about a wonder chanlcal engineers, " by precept, practice, and example, to 
turned. The time necessary for fitting the skeins for sixty . ful magnetic st.one, one property of which was that tI,e do all that l ies in tht'ir power to cause all to rt'spect and un. 
fi ve wagons is said to be ten hours, and for fitting tbe ends Bame pole would both attract and repel the same piecc of iron. derstand the value of that which they have too long lightly 
of wagon poleB, used by agricultural shops, is one minute At a distance of foul' or five finger lengths, it attracted the treated and grossly abused. " 

per pole. piece, but at a distance of one finger length it repelled it.  . ..... ______ _ 

The manufacturers submit a number of testimoni als from He found , on examination, that the piece of iron was mag- T b e  Use of tb e Mosquito .  

parties having the machine in use, in whIch its wurking is netized steel. In a note to the French Academy, M. Jamin Apropo8 tp our arti cle  in answer to an in quiring corres-
spoken of in the highest terms. They also re fer to Messrs. says he is able to produce the phenomenon in a q ui te intelli· pondent on the uses of the bedbug, here is something which 
Studebaker Bros. , o f South Bend, Ind.,  Brown Manufactur· gible way. He magnetizeR a har to saturation with a cur· imparts a value to the winged nuisance which aids and abets 
lng Company, of Zanesdlle, Ohio, and a number of the aforesaid crawling individual in his Macbet.h ·like 
otller fi rms employ ing the invention. The device is efforts toward murdering sleep. Dr. Samuel W. Francis 
the subject of several patents, the latest dated August says that it  is his " firm conviction that the mosqui to 
18, 1874. For further pal ticulars address the Union was created for the purpose of driving man out of the 
Foundery and Maclline 'Vorks, Mansfield , Ohio. malarial districts, " and " that no region wllere chills and 

_ • _ fever prevail can be free from th e pe!'lt . "  " Now, "  he 
IMPROVED YARN SPOOLEJ,. adds , "  if man will not go a fter the warni ng i B giveJl 

T wo machines, one for winding yarn and the other in humming accents, then the mosquito injects IIYpo 
for knitting, both of improved construction and pos· dermically a little liquid which answers two purpos c s  
ses�iog many valuable advantages,  have already been -first., to render the blood thin enough to be drawn vp 
4escribed in these col umns as manufactured by Mr. through its tube, anrl second , to inject that which pcs 

C. Tompkins, of Troy, l'{. Y. We now add a th i rd sesses the principles of quinine." 
device, by the same maker, regarding wbich but l ittle The difficul ty with this roseate view of the mosquito 
explanation supplementary to the engraving is needed,  family is tIl at it imposes upon the propoull der the neces· 
Il,S its uses, as well as its &imple construction, will  sity of  explaining why it is that., in hundreds of perfectly 
doubtless be obvious. Its object is to wind skein yarn healthy localities,the insects appear in swarms, a lso why 
upon s pools for the sewing machine, and it is intend ed the females alone have been constituted the bite�,to the 

principally for hosiery manufacturers who color tbeir exclusion of the males, and why, if the fluid in the pro. 
yarn and match the goods. The pulleys are leather· boscis possesses quinme properties, it has been known to 
f.ced : and the jaws, whicb hold th e  wire on whith the cause ugly ulcers. We do not propose to accept Dr. 
spools turn, are hinged and wade heavy enough to Francis' theory 80 ha8tily. We d ecline to admit that the 
cause the spools to move wi th the pulley face. The mosquitoes are of any use save to the birds and the bat�, 
m�chine is mounted on legs, so as to be indt'pendent to the inventors of patent mosquito bars, to tllat enter. 
of bench room. It b automatic, onl.v requiring the at· prising Yankee who devised an astonishing machine for 
tendant to keep the ends tied ; the reels are l ight and capturing them in immense quantities and converting 
adj ustable to different sized skeins. It is also cal cu· them into mannre, and to Professor Mayer, who found 

lated to save the d elay caused to tbe se w ing machine out that they hear with their antennre. 
useT by spools irregularly wound , and the ve:ratious - • • 
breakin!! of se wing machine needles from the same THJ!l expensive part of the Daniells' battery is the cop· 

cause ; and it saves time in getting the skein thread per plate, the cost of which can be reduced two thirds in 

ou to the spool s. The manipulation of the macbine the following manner : Procure sheets of the ordinary 

is a very simple matter, a child beiIlg usually compo . TOl'ltPXIK S' YARN SPOOLER. sheet tin of commerce, brighten, and plunge into a very 

tent to attelld it. weak copper. plating solution, in connection with a vol-
Further particulars regarding the invenlilon may be ob· rent producing (say) austral magnetism. Then with an in · taic battery of a very low quantity. In fifteen min utes a 

talned by addressing the manufacturer, as above. verse current he communicates the certain amount of boreal tenacious film of copper will have been deposited on the tin· 
• ••• • ma�neti8m, less than the austral ,  and leaving some of it in and the plate can then be bent into shape and used in the 

A GOOD lacquer for philosophical instruments is composed the deeper pllrts. T hen he d issolvE'B t he steel with acid, ordinary manner. 

oC alcohol 8 ounces, gum gutt m 3 ounces. gum sandarac 8 which grad ually removes the boreal layerB , and ere 10Dg dis. ______ ....... � •• " .... _____ _ 

ounces, gum elemi 8 OUDces, dragon's blood 4 ounces, seed closes the aU!!tral. Now, the latter are not disclosed equally A !ILVERING powder for coating copper consists of aitrate 
lac 4 ounoes, t3rra m3rita 3 ounces, saffBOn S grains, and all over ; they make their first appearance at the extremity, of silver 80 grains, common salt 80 grains, r.ream af tartar 
pulverized glass 12 ouneas . on the edges and corAell, the boreal layers still occupying 8 t  drachms. Mix , moisten with water. and apply.  
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THE SCORPION FLY. 

The return of warm weather and the awakening of the 

insect world a re usually simultaneous ; and our farmers and 

gardeners are on the alert, ready for battle against their puny 

but po werful enem ies. The enormous fecundity of insects 

is, however, somewhat offset by the great appetite for mu

tUIIl destruction which characterizes many !lpecie� ; and some 
of the most pesti ferous of them are useful, as they frequent

ly destroy myriads of creatures against which b uman inge

nuity can avail little. The scorpion fly, which we herewith 

illustrate, while in its larval state burrows under the surface 
of the earth, and is 8uoposed, with apparent reason, to prey 

on the roots of plants : but no sooner does it  develope into a 
fly than it becomes carnivorous, rapaciousl y 
devouring any live insect that it can catch. 
Its appearance reminds us of the dragon fly ; 
and although it is not so m urderous as that 
celebrated marauder, it does good by de
stroying the leaf-roll ing caterpillars which 
destroy the foliage (aud the vitality) of so 
many currant and gooseberry bushes, depo
siting their eggs in tbe curl ed-up leaves, and 
so enabling t b eir offspring to defy hellebore, 
salt, and other foes to their peace. 

History carries back the name of scorpion 
fly to the days of Aristotle, who fancied these 
insects were win ged scorpions of diminutive 
size. The joints of the abdomen do suggest 
a comparison betwf en the two . Other ob
servers have seen a resemblance between the 
shape of the head (in one spedes at least) 
and that of the horse. We miss the bril 
liancy and lustrous beauty of tbe ey es so 
observable in the dragon flies ; but yet these 
organs are keen enough in tbe scorpion fly 
tribe. 'I'he wings are gauzy, as in the dra
gon fl i es.  and spotted with shades of gray 
and brown, while the forceps at the tail of 
the mal e fly indicates another resemblance : 
this is said to h a ve strength to pierce the hu
man skin, but we incline to doubt this. The 
females, unlike the dragon flies, have an 
ovipositor or egg placer, rendered necessary 
by the mode in whi �h the eggs are d eposi 
ted ; otherwise tbey are eqUipped as are tbeir 
partners, and they subsist in tbe same man
ner. The l egs of these insects, to which al -
1l1sion has already been made, are well worth 
looking at under a moderate magnifying 
power, as they are surrounded with finely 
cut spines arranged in rings ; while tbe knee 
joint'! are fringed and spurred, and the ex· 
tremity of the foot bears tooUled claws, 
which have been compared to those with 
which some spiders are furnished. 

The larvro of the scorpion flies are cylindrical in shape, 
studded with tubercles, and with short fore legs ;  the head, 
somewhat flattened, facil itates the burrowing operations that 
are essential in the1r mode of life. HaVing reached maturi
ty, each one scoops out for itsel f a cell,  and there becomes a 
singularly squat pupa , exhibiting not much resemblance to 
the perfect insect th at is to appear from it. It should be 
noticed that, if one of these flies is laid hold of, it exe
cutes such contortions that some persons are alarmed and 
lipeedily let it go. 

• ••• • 
:THE DEATH'S HEAD MOTH. 

Among the lepidoptera, an order which includes the but
terflies and moths, the tribe of sp',ingina is in 
in many ways remarkable. Its specific title is 
derived from sphinx , and is attributable to a habit 
of the larvre, of sitting with tbe head and fore
part of the body raised , in some resemblance to 
the well kno Nn recumbent images of ancient 
Egypt. The hawk moth is one of the largest 
species of this order. 

Another and well known member of the tribe it! 
the deat h's head moth, d a rk brown in color, va
riegated with yellow, which has on the back of 
the thorax a deep orange mark,  bearing consider
able resemblance in shape to a hum�n skull .  This 
was once regarded as ominous, aLd the appear
ance of many of tbe moths was taken for a warn
ing of an approachin � pestilence. The omen is 
certai nl y  portentous,. but only to the potatoes, tbe 
larVal being very fond of the plant ; and the pu
pro are frequently turned up in digg ing potato 
grounds. The moths are very fond of honey, and 
will invade beehives to obtain it : yet the bees are 
not known to attack them,  bein", apparently scar�d 
by the intruders, who emit plaintive sque LItS when 
any one tries to interfere with their proceedings. 
Our engraving gives an accurate representation of 
this !lingular caterpillar. which has al ways been 
an interes ting study to naturalists, and is evident
ly not unimportant to agriculturists and gar-
deners. 

• ••• • 

The Snapper Telegraph 8ounder. 

J citutifit �tutritau. 
tinct snapping sound i s  produced , which is repeated when 

the spring is allowed to resume its normal position . With 

the aid of this instrument- which is sufficiently portable to 

be carried in the waistcoat pocket-conversation can be car

rie:l on between persons initiated in the use of the Morse 

sounder. 
• tel . 

Tyre Rolls. 

M. Dallar, an engineer of Dusseldorf, has made a new ar
range m ent for rolling tyres. The rolls are on vertical axes. 
The smooth faced rol l ,  which correspond s with the inner 
face o f  th� tyre , is mounted on a vertical arbor, wbich re
ceives its movement through bevel wheels from a horizontal 

METAMORPHOSES OF THE SCORPION FLY. 

main arbor turned by a t Hin steam engine, of wbich the fol
lowing are the principal dimensions, etc. : Diameter of cylin
der, 10 inches ; stroke, 36 inches ; steam pressure, S Ibs. ; reo 
vol utions per min ute, 70. Tbe profile rolls are three in num
ber, the first reducing the tyre after it has been forged under 
the steam hammer, and the t wo others co mpleting the work. 
An arran gement lik e that adopted in lathes allows of giving 
two distmct movements to the three roll�, a longitudinal 
movement to bring the roll up against the tyre, a nd a trans
verse movement to bring each of the three in succession 
into action . The last movement is made by hand with the 
aid of a screw to wMch a wheel is attacbed, the t ransverse 
carriage bearing the three rolls being thus made to slide on 
the great carriage which has the longitudinal movement.  

LARVA OF THE DE ATH'S HEAD MOTH. 

apparatus is completed by two pulleys turned so as to serve 
as guides to the tyre, and the position of wbich is regulated 
by a hand wheel and screw. 

Whpn large tyres are to be rolled , the number of these 
guide wheels is increased . A hJrizontal roll also supports 
the tyre. The apparatus is said to do its work perfectly. 

• ••• •  
Tbe Royal Society Soiree. 

The recent annual soiree of the President of the Royal 
Society was very brilliant and successful. The Royal So
ciety's apartments consist of five nobl e rooms on the upper 
floor and two on the ground , and in each a sufficiency of no
vplties were displayed. In the first were some mo dels, in-

terest in which was at once exc"Lted by their 
simple labels. One of them was a model of  
Valour's �le driving macbine. used in tbe 
construction of the old WestminRter Bridge, 
which was built in 1739 and following years ; 
the other wap the original machine, construct
ed by Heathcote in 1808, which bad the effect 
of reducing the price of bobbin net lace from 
five guineas a yard to five pence ; apropo8 of 
which a quotation from Lord Bacon was given 
on the card : " For upon every invention of 
value we erect a statue to the inventor, and 
give him a liberal and honorable reward. " In 
this room two of the prettiest and most in
structive experiments were shown by Profes. 
sor Barrett, namely, thll lengtllening of a bar 
of soft iron within a helix of wire by heat ; 
the other the remarkable and anomalous 
changes which take place in the beating and 
cooling of iron wire. Thus, while the iron is 
first beating there is a sudden contraction or 
cooling. And so again, when the beat is  cut 
off, the wire cools a little, and then suddenly 
reheats and glvws, afterwards quietly passing 
down to a blackness. Now, tbe notable points 
of these jerks or changes are that tbe iron, in 
the first instance, loses its magnetism, and in 
the last jerk or oscillation regains it. In the 
second room som e  simple delicate radiometers 
were shown by Mr. Crookes. These consisted 
of a glass stem supporting a little four-bladed 
windmill , carrying four disks, one on each 
end of the four slender glass rays. Tbese 
work borizontally, supported by a steel point 
on a small topaz, and tbe radiation of light 
from a common candle at some distan".e away 
suffices to make them rotate with great live
linE'ss, in vacuo in a small glass globe. In 
the fourth room was a working model of Sir 
David Salomons' system of automatic rai lway 
signaling. Each engine is supposed 1.0 car

ry a battery and electric bell , and beneath it two metal 

wheels, insulated from each other. and pressing down on a 

signal l ine of small rails laid on the center of the sleepers. 

Tbese cent ral signal Hnes are double, and are l aid in block 

leng ths, one being a front signal line, t�e other a back sig

nal Hne. On arriving at the terminat.ion of one block and 
the commencement of the next, one wbeel will roll on the 
front signal line, while the other will roll on the back signal 

line, but at other places the left hand wheel will be free. 

Now one wire of the battery and one from the bell are taken 

to earth by being simply attached to tbe engine, the current 

passing through the ordinary rails of the permanent way . 
If, then, while a train was on one of the blocks, another 

train came on the same block, the bell on the engine of the 
following train would ring-a sufficient warning to 
stop and avoid danger. In the principal library, on 
the table beside the model of tbe fine telegraph 
ship Faraday, Mr. Siemens exhibited s�me large 
fragments of rock which had been dredged up in 
1, too fathoms, from the ocean depths, in the laying 
of the United States cabl". Sir William Thom
son's tide-calculating machines, in the same apart
ment, however, bore the palm of the exh ibition . By 
means of the first one, observation of the rise and 
fall of the tide is made d aily from the shore, and 
the facts so ac.:umulated are the constants, and 
form the basiR for setting the second or calculating 
machine, in whicb a continuous wire passes over a 
series of whpels placed at various distances, the re
sult being that of harmonic motion of different pe
riods and epochs, by which the year's facts can be 
ground out by turning a hand wheel, and recorded 
on the paper-carrying drum. 

- - -
N ovel Steam L a u n ch. 

During the last few days some interesting experi

ments b ave been made with a steam launch belong

ing to Sir Gilbert Clayton East. The boat itself is 
not new, having been built some four years ago by 

Messrs. Forrest, of Limehouse. and tben fitted with 

engines for driving twin screws by Messrs. John 

A littl e iru;trument is sold in the streets of New York city 
fOll 25 cents, for facilitating instruction and practice in tele
graph manipl1lation. It consists of a little strip of ribbon 
steel mOllnted at one end in a Boft metal block, indented in 
the middle by a hammer and punch, and fitted at the other 
end with a blass tip. By pres.lng down the spriDg a 4iis-

This latter is mounted somewhat s fter the fashion of a slide 
rest on the latbe beds, and its movement is effected by hy
draulic pressure brought to bear upon two pistons fixed to 
the carriages which enter cylinders fixed to the bed. One 

piston and cy linder, much larger tban the ot.her pair, serve 
to bring up the roll and press it against the tyre, while tbe 
smaller piston and cy linder are powerful enough to with
draw it. When the roll is not working, the carriage may be 
moved by means of a rack n.d pinion worked by hand . The 

Penn & Sons, the eminent marine engineers of 

Greenwich. Her owner, however, finding that the two pI'&' 

pellers were constantly becoming entangled with weeds, ap

plied a short time ago to Messrs. Penn to supply bim with & 
new engine to drive a single screw, as less liable to tbat in 
convenience. In order to make more cabin accommodation 

Sir Gilbert East gave directions that the engines should be 

fitted very far back in the stern-so far back, indeed , as to 
render t1l.e application of an ordinary lannch engine impossi 
ble-and at the sUi,e!ltion of Messrs. Penn he declded to 
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make use of a new engine recently patented by Mr. P. W. 
Willans (a gentleman connected with Messrs. Penn's factory), 
which coul ll be easily placed in the limited space in the stern . 
'1'he work connected with the fitting of this engine on board 
the boat has j ust been completed. 

Mr. 'Villans' engi ne is constructed with three cyl inders, 
and the only work i ng parts are three pistons, three conne ct
ing rods, anll a three ·thro w crank axle ; t hese are enclosed 
in a cast iron casi ng, so th 'lt nothi ng can be seen of the en· 
gin!' itsl'l f except the two ends of the axle which appear 
through the casing . The c.dindcrs are placed side by side ; 
ami it is by a sy stem of ports which connect the cyl indnrs 
one with the other, tOi�ether with a peculiar construction of 
piston , that the piston of one cylinder acts as the slide, and 
admits to the next or third cylinder . All these ports meet in 
a three-way cock, and by turning t his cock the direction of 
the steam is  al tered, and the engine is stopped or reversed 
with marvelon� rapidit.v. It will thus be seen that all  slides . 
eccentrics, link motion, and other compl icated reversing gear 
are done away with ; there is  no exposed machinery to catch 
the dresses of people passing, no oil and grease flying about, 
and none of the other d i sadvantages which make steam en

gines in small boats so disagreeable. Besides thill , t4e en 
gine is so simple that i t  is completely under the control of  
any one, and is so com pact that it can be lifted in or out o f  
the boat b y  t w o  men ; t wo men c a n  also take it t o  pieces, ex
a m ine every part, and p ut i t  together again in less than an 
hour. The steam acts on one side of the p iston only , and as 
the pressure is al ways downwards the engine is perfectly 
noiseless. By means of a very simple arrangement the eu
gine is made to work expansively, and cuts off at .g of its 
stroke. Though in this particular case more than 380 revo
lu t ions per minute are not required , yet an engine of the 
k ind h as been constructed to make 1 , 000 revol utions ; and at 
these great speed s, by allowing a small quantity of oi l to re
main in the bottom of the casing, the lubrication of the 
wo rking parts is perfect, and such a thing as a hot bearing is 
unknown . The diameter of the cylinders of the engine un 

d.�r notice is 7 inches, the stroke being the same ; and with 
DO lbs. of steam and 380 revol utions , the indicator cards 
sho wed a little under 40 horse power. The weight of the 
engine hy i tself is 7 cwt. 

No rel iable trials of the speed o f  this boat have yet been 
made, but she steamed from Limehouse to Erith, a distance 
of thirteen millls, the oth er day, in 75 minutes against a 
slack tide. As the mean draft of the boat is t greater than 
it was with the old engine, in consequence of the additions 
to the cabins, and as the trim of the boat is considerably al
tered, it would be scarcely fair to d raw a comparison bet ween 
the speed with the t win scre ws and with the new engine. 
Many engineers of eminence have inspected the engine at 
work,and have expressed themselves greatly pleased with 
Us Rl'rangement and performance. The length of the boat 
is 50 feet, beam 7 '4. The engine was made for Mr. Willans 
by Messrs. Tangye, of Birmingham ;  and Messr� . Penn sup· 
plied and fitted the boiler, propeller, shafting, and al l other 
gear.-Iro/l . 

• ••• • 
CAR AXLES AND COUPLINGS. 

We con ti nue below our series of extracts from Mr. E. H. 
Knight'l:! " Mechanical Dictionary , " * sel ecting for the present 
paper a variety of interesting engravings of car axles, and 
a n u mber of rail way couplings, 

FlO. 1 

lIit'ideti Car·Axle. 

In Figs. 1 and 2 are represented two forms of divided car 
axle. \Vhen the axle is constructed of a single piece o f  
metal, w i th the wheels fixed firmly thereon, it is subj ect t o  
se vere torsional strain in turning curves . T h e  outer wheel 
has a larger circle to traverse, thus compell ing the wheel on 
the inner and shorter circle to slip. This torsion of the axle 

FlO. 2. 

IloUo!a Dirided·Azle. 

s very detrimental ,  and the sl ipping of the wheel is eqniva
ent to grinding on the rail , retarding the train. To avoid 

these difficulties, the axle has been made in two parts, ex
amples of which construction are given in Fig. 1, in which 
the axle is divided at mid-length, the inner ends being eup

ported in a box or sleeve, and in Fig. 2, which shows one 
portion of the ane hollow, forming a sleeve for the other 
part . 

Figs. 8, 4, and 5 are lIectioll8, etc . .  of a Bumbe1' of car 
eouplings. The English coupling. A, Fig. 3, is a right and 
lert screw shackle, a, on the median line, making a connee
Him satficiently rigid to compress the buffers, 11 11. The draw 

• Publ!BhcrB, J. B. Ford & Co . ,  New York city. 

J titutifit �mtritau. 
bar, d, of the coupling is connected to an elliptic spring, e, 
which diminishes the j erk of the cars in starting the train. 
Some of these features are also fonnd in B, which is an old 
form of United States coupling, with buffers copied from the 
Ellglisl> . C and C' are respectively plan and elevation of 
the Miller coupling , which connects automatically as the 

Fig . 3. 

OJ,· CouplinC!. 

respective point-headed hooks come in collision . The springs, 
b, keep the hooks together when connected. The lower view, 
C', exhibits also the spring buffers, c, above the hooks, which 
act as fenders to the cars and deaden the blow as the cars 
strike against each other when the speed of the train is 
checked. The coupling hooks have, besides, springs, d, for 
the same purpose. 

In Fig. 4, D is a falling latch hook. E has a gravitating 

Fig. 4. 

hook provided with a spring, !IO that it yields to the tbrust of 
the entering link in coupling. On the back of the hook, (J, 
is a handle, c, which is lifted to uncouple the link. F has a 
vertically llliding bolt which rilles automatically as the link 
collides with its lower inclined portion when coupling, and 
tben falls down into engagement. G shows a pair of draw
heads, in whieh the tumbling lateh, (J, holds np the pin Ull
til thrust back by the eatering link. The pin, b, when fixed 
for coupling, rests on the toe of the latch. H H 'are two 
drawheadll, in the fi1'1!t of which the pin, a, relltll on a �liding 
latch, which gives way before the thrullt of the link, d, a 
resnl t already accomplished in H'. I I' are two matching 
drawheads, in which sliding pistons hold up the link, and 

[MAY 22 , 1 875. 
are pushed back in the same manner as described in the 
preced ing case. J exhibits a plate to hold the proj ect.ing 
link , a, in coupling position, and a small sliding latch , b, 
above, to hold the coupling pin , c, which is dropped , when 
the drawheads come in actual collision , and thrust in the 
latcl1. K has a ball , a, which holds up the pin but allows 
same to fall when pushed back by the entering link. 

Fig. 5 .  

Q @ !  I� m 

p 

Car. Cor'pUn;;s. 

In Fig . 5, L has an arro whead bolt which is grasped be
tween spring jaws . M has a bar, m, with two slots. As the 
end enters the drawhead, i� thrusts up the gravitating l atch , 
which immediately falls into the slot of the bar. N is a plan 
view of a conpl ing in which each drawhead has a link which 
couples over a hom on the corresponding drawhead of tIle 
other car. 0 is an elevation of a pair of d rawhead s.  each of 
which has a link which may be coupled over a horn on the 
other. P has a two.horned tumbler, one horn of which car
ries a l ink, a, wh ich may coupl e to a corresponding dra w
head, and the other forms a latch for a link , a' , proceeding 
from the other drawhead. 

------------.. � .. � . .. ------------
The Brain Not the Sole Organ o f  tlte Mind. 

Dr. W. A. Hammond , President of t.he Neurological So
ciety. recently delivered an address before that body upon 
the above topic. 'J he discourse includ ed accounts of the 
speaker's original investil;ations, and in general ad vocated 
the theory that the spinal cord shares with the brain the 
faculties of perception and volition. The following is an 

abstract : 
Dr. Hammoad began by saying that, where there is no 

nervous system, there is no mind, and that where there i s  
injury o r  derangement of the nervous bystem there is cor
responding inj ury or d �rangement of the mind, and pro
ceeded to review at length experiments conducted upon liv 
ing animals, the brains of which had been previously 
removed. A frog continues to perform those functions which 
are immediately connected with the maintenance of life. 
The heart beats, the stomach digests, and the glands of the 
body continue to elaborate the several secretions proper to 
them. If the web between the toes be pin ched , the limb is 
immediately withdrawn ; if  the shoulder be scratched with 
a needle, the hind foot of the same side is raised to remove 
the instrument ; if the animal is held up by one leg, it strug
gles ;  if placed on its back-a position to which frogs have a 
great antipathy-it  immediately turns over on its belly ; if 
one foot be held firmly with a pair of forceps, the frog en
deavors to draw it away ; if  unsuccessful, it places the other 
foot against the instrument, and pushes firmly in the effort 
to remove it. Still not successful, it writhes the body from 
side to side, and makes a movement forward . All these and 
even more complicated motions are performed by the decap i
tated alligator, and in fact may be witnessed to some extent 
in all animals. The speaker had repeatedly seen the head
less body of the rattlesnake coil itself into a threaten ing atti. 
tude, and ,  when irritated, strike its bleeding trunk against 
the offending body. 

Dr. Hammond then proceeded to explain a large number 
of experiences under his theory. He said that the phenom
ena of reverie are similar in Bome respects to those of som
nambulism . In this condition the mind pnrsues the train of 
reasoning, often of a most forcible character, but yet so ab
stract and intense that, though actio']s may be performed by 
the body, they have no relations with the current of thought, 
but are essentially automatic, and made in obedience to sen
sorial impre!sions which a re not perceived by the brain. In 
the case of a person performing on the piano, and at the 
same time en.rrying on a conversation, we have a most strik
ing instance of the diverse though harmoni.)us action ef the 
brain and epinal cord. HeTe the mind is engaged with ideas, 
and the apinal cord directs the manipulations necessary to the 
proper rendering of the musical com�sition. In 8OIIlIlam
bulillm the brain is asleep, and this quiescent state of the 
organ ill often accompanied in nervoua and e:tcitable pen;oDs 
by an excited condition ot the IIpinal cord, and then we have 
the highest order of somnambulistic manifestations, such as 
walking and the performance of complex and apparently 
SY8tema�ic movements. If the sleep of the brain be Bome-
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what less profound, or the spinal cord less excitable,  the 

somnambulistic  manifestations do not extend beyond sleep

talking. A still less d egree of cerebral inaction, or of spinal 
excltJ.hility, produces simply a restless sleep and a little 

m uttering ; and when the sleep is perfectly natural and the 
nervous system well balanced , the movements do not extend 

beyond changing the position of the head and limbs and 

turning over in bed. The phenomena of catalepsy, trance, 
and ecstasy are also indications of an independent action of 
the spinal cord , inasmuch as the power o f  the brain is not 
exerc ised over the body, but is either quiescent or engrossed 

with subj ects which have made a strong impression upon it. 

Dr. Hammond , in closing his addr!'ss, said tlmt he did not 
contend th at the spinal cord, to say nothing of the sy mpa
thetic system, is, in the normal condition of the animal body, 
as import.ant a center of mental intluence as is tl.e brain. 

The latter organ predominates, the very highest attribu tes 

of the mind come from it, and the cord is subordinate when 

tlw brain is capable of acting. But it seems illogical to deny 
mental po wer to the spinal eord after a consideration of such 

e"Xperiments and other facts brought forward , and llCnce we 

are j ustified in concluding :  
J .  That o f  the mental faculties perception and yolition are 

seated in the spinal cord as well as in the central ganglia. 
II .  That the cord is not probably capable of originating 

mental infltH'nce independently of sensorial impressions-a 
conditi on of the brain also, till it  has accumulated through 
the operation of the senses. 

I l l .  That, as memory is not an attribute o f  the mental in
fluence exerted by the spinal cord , it requires, unl ike the 
brain, a new i mpression in order that mental force I'nay be 
produced . 

------------__ .�' ••. 4.�------------
UseCUI Recipes t'Or the Shop, the Household, 

and the Farm . 

To m ake perpe t llal paste-which will remain sweet for a 
year-dissolve a teaspoonful of alum in a q llart of water, to 
which add sufficient flour to make a thick cream. Stir in 
half a teaspoonful of po wdered resin and half a dozen cloves, 
to give a pleasdnt odor. Have on the fire a teacup of boiling 
water, pour the flour mixture into it,  stirring well at the 
time. In a few minutes it will be of the consistence of mush . 
Pour it into an earthen vessel ; l et it cool ; lay a cover on, 
and put i t  in a cool place. 'Vhen needed for use, take out a 
portion and soften it with warm water. 

A beauti ful ornament for the sitting room can be made by 
covering a common glass tumbler with moss, the latter fast
ened in place by sewing cotton wound around . Then glue 
dried moss upon a saucer, into which set the tumbler, filling 
it and the remaining space in the saucer with loose earth 
from the woods. Plant the former with a variety of ferns, 
and the latter with wood violets . On the edge of the grass 
al so plant SO!Ile of the n ameless littIe evergreen vine , which 
bears red (scarlet) berries, and whose dark , glossy, ivy-like 
fol iage will trail over the fresh blue and white of the violets 
with beautiful effect. Another good plan is to fill a rather 
deep plate with some of the nameless but beautiful silvery 
and light green and delicate pink mosses, which are met with 
in prof usion in all the swamps and marshes. This can be 
kept fresh and beautiful as long as it is not neglected to 
water it pro fusely once a day. It must , of course, be placed 
in the shade,or the moss will blanch and die. In the center 
of this a clump of large azure violets should be placed, add
ing some curious lichens and pretty fungous growth from the 
barks of fore$t trees, and a few cones, shells, and pebbles. 

The following solder will braze steel, and may be found 
very useful in case of a valve stem or other light portion 
breaking when it is important that the engine should con
tinue work for some time longer :  Silver 19 parts, copper 1 
p'trt, brass 2 parts. If practicable, charcoal dust should be 
etrewed over the melted metal of the crucible. 

A simple method of case hardening small cast iron work is 
to make a mixture of  equal parts of pulverized prussiate of 
potash, saltpeter, and sal ammoniac. The articles must be 
heated to a dull red, then rolled in this powder, and after
ward plunged in a bath of 4 ounces of sal ammoniac and 2 
ounces o f  prussiate of potash dissolved in a gallon of water. 

Improved M:Ilk.-Testlnlt Process. 

Alvin Middaugh, Sclo, N. Y.-This consists in heatina' a given 
quantity of standard milk and a given quantity of each farmer's 
supply to be tested, in separate vessels, to about 90° Fahrenheit, 
then coagulating the standard and samples, and finally compressing 
the undrained and unsalted curd. The specified heat develops the 
odors of the impurities, and the quantity of curd or whey indicates 
thc water present. • 

Improved Combined C u p board and Sink. 

Henry Cull, Marshalltown, lowa.-The object of this invention Is 
to combine a cupboard, provision, or milk safe with a sink In such 
a manner that, on being closed, It represents the appearance of a 
cupboard, while on being opened It furnishes a regular sink for the 
cleaning of dishes, etc. The invention consists of Ii cupboard with 
a hinged lid, constructed as a sink, and conneeted by a short pipe 
with a receptacle and waste pipe for conveving the water olr. 

Improved Boot and Shoe. 

Charles F. Hill, Baltimore, Md.-This invention relates to certain 
improvements in boots and shoes ; and It consists in the comhina
tion with the upper, the insole, and the outsole of a top sole, de
pressed without break or incision upon the apper side, and trimmed 
off upon the lower side, so as to leave a raised projecting edge for 
the vamp. 
Improved Piston Cor Steam Engines, PUIDPllo etc. 

Franz Felblnger and Johann G. Koch, Vienna, Austna.-This In
vention relates to pistons for steam engines, pumps, etc., having a 
series of small pistons, which operate t3 expand the packing ring by 
the pressure of the steam. The diameter and number of the small 
pistons may be varied according to the pressure an 1 object for 
which the engine is Intended. 

J tit.tifit �mtri'J •• 
Improved Gas Wrench. 

Samuel B. H .  Vanee, New York city.-This invention consists in a 
kcy or wrench for turning the plugs of gas pipes in dwellings, etc., 
and relates particularly to the construction of the same, hollow 
hcmispherical in shape, with an inner strengthening rib for each of 
the segments, into which its rim is divided by a series of notches. 
The ribs also strengthen the wrench, and so enable it to be made 
light and neat. 

Improved Machine Cor Inserting Fibrous Scre,,
Fastenings In Boots and Shoes. 

G eorge V. Sheffield, New York city.-Thls invention consists of a 
machin e  for fastening on shoe soles, or fastening together leather 
work, pieces of rubber, and other analogous substances, by serews 
made of petrified hide or other animal fiber. The machine is essen
tially a combination of a boring tool for making the holes, also feed
ing the work along, if preferred, a screw tap for cutting the threads 
in the holes, a chuck for inserting the screws, and cutters for cut
ting olr the screws after they are inserted, together with apparatus 
for operating the said devices. It also consists of these instrumen
talities so contrived that the boring tool, tap, and chuck move up to 
the place for operating on the work, perform their part, and then 
move away, while the work remains in position for work in which 
the fastenings are to be inserted in curved and irregular lines. 

Improved Chemical Fire Extinguisher. 

Jacob B. Van Dyne, Louisville, Ky.-ThiS invention relates to cer
tain improvements in chemical fire extinguishers, and it consists in 
a hollow trunnloned extinguisher having a swivel joint connection 
with a stand pipe, and a trigger and catch device connected with an 
operating rod, whereby the extinguisher may be inverted and oper
ated from any floor. It also consists in the peculiar construction of 
the acid vcssel, and the means for sealing the same. 

Improved Elastic Force Cup. 

John S. Hawley, 144 Chambers Street, New 
York city, whom address for information . 
The invention illustrated herewith is for 
clearing the discharge pipes of wash bowls, 
bath tubs, stationary wash tubs, etc., when 
they become partially or entirely stopped. 
A is a rubber cup ; B is a handle of wood ; C 
is an iron disk. A screw passes from the nIb
ber cup to the handle, thus holding the three 
pieces securely together, as shown in the en
graving. In using this device, allow water to 

C fiow into the bowl or tub to a depth of three 
or four inches; the ruhber cup is then placed 
directiy over the vent, and the handle is 
forced down three or four times with a quick 
motion. The water beneath the cup is thus 
forced into tho discharge pipe, with a sudden 

impulse, dislodging the obstruction and forcing it through the pipe. 
Patented through the Scientific American Parent Agency, January 
19th, 18i5. 

Im proved Earth Auger. 

Don Juan Arnold, Brownville, Neb.-This consists in a spiral 
flange, provided with a series of V-Hhaped cutters, arranged on an 
inclination outward toward the cireum ferentiai edge of the auger, 
the object boing to make the fiange take hold of and work its way 
into the hardest soil. 

Improved Cotton Bale Tie. 

J. J. Holloman, Humboldt, Tenn .-This invention consists in a 
bale tie, formed of a wire having a horizontal hook on one end, and 
on the other end, at rlght·angles to the first, a second hook arranged 
vertically. This is used in connection with an intermediate plate 
having an aperture therein, the whole forming a simple, cheap and 
reliable tie. 

Improved Chemical Fire Extinguisher. 

Jacob B. Van Dyne, LouisvillC) Ky.-This invention relates to cer
tain improvements in portable wheeled ehemical fire extinguishers ; 
and it consists in the peculiar construction of the acid vessel hav
ing studs, in combination with the holder ring having notches and 
also vertical slots, whereby the seeurity of the contents of the acid 
vessel is inereased and the inadvertcnt mixture of the acid with the 
alkaline solution prevented. 

Impro.ed Carriage Bow Rest. 

William E. Yeager, Lawrence, Kan.-This Is a rest for the back 
bow of a carriage and buggy top, which consists of an arm IIxed on 
the pivot of the bow prop, so as to be supported thereby when pro
jecting back horlzontaily, and having at the rear end a groove Into 
whioh the back bow falls near the top, so as to be supported and at 
the same time sustalned against lateral play. The arm is made ca
pable of swinging upon the pivot to a certain extent, and it is con
nected to the bow by links so as to swing up with it, to avoid pro
jecting backward when the top is up. It is provided with lugs on i ts 
hub, to be held by a stop on the pivot in the horizontal pOsition, 
and in the vertical position aiso. 

Improved Lock Cor Pocket Books. 

Bart M. J. Blank, Jersey City Hights, N. J., assignor to Charles 
Kohlmann, New York city.-This is a small lever plate, whieh is 
pivoted to the f1ap-oinding frame of the pocket book, and provided 
with a recessed lower part, that enters and locks to a recessed plate 
attached to the pocket book, and defines the motion of the lever. 
By swinging the lever to either side until stopped by the binding 
frame, the hook is placed in the direction of the slot, and at the 
same time relew!ed therefrom. 

Improved Process 01' ManuCaeturlng AmlDonla. 

Farnham Maxwell-Lyte, Paris, France.-This invention relates to 
an improyed process for the manufaeture of ammonia, and It con
sists in combining a triad or pentad element with a readlly oxidiza
ble element, so as to form an alloy of the two, which shall be of a 
spongeous character to present inereased surface. This said alloy 
is subjected to a moderate degree of heat in a elosed chamber, and 
a mixture of nitrogen and h) drogon (or a hydrogen compound) is 
then passed over the alloy, which produces, under the ln1luences of 
heat and chemical affinity, a combination of nitrogen and hydrogen 
to form ammonia. An alloy of antimony and sodium or potassium, 
for Instance, which decomposes water at ordinary temperatures, 
and rapidly at the boiling heat, is of this nature. 

Improved Wagon Seat Fastening. 

Charles Dixon, Weedsport, N. Y.-This is a strong and durable 
fastening for attaching seats to wagons, sleighs, and other vehicles, 
and it consists of a main plate with perforated lugs for the bolt of 
the clamping piece, that is firmly secured by an incline and shoulder 
of the upper lng, in conneetion with a recessed cam· shaped lever, 
the required position of the clamping piece being obtained by a pro
jecting shoulder of the same sliding in a recessed part of the lower 
supporting lug. 

Improved Pocket Book Fastening. 

Morris Rubens. New York city._This is an improved means of 
locking the hinged jaws of pocket books, cigar oases, ete. Each jaw 
is provided, near its center, with a clasp that is soldered, so as to 
project toward the other jaw, bindlng on it, and producing thereby 
a double fastening. The clasps are made concave On the under 
side, and are provided with projecting knobs or buttons, which 
serve for the purpose of opening the frame by pressiDg with the 
fingers against them in opposite directiQD8. 

3 29 
Improved Side-Bar Wagon. 

Ephraim Soper, New York city.-A bolster mounted on the hind 
axle Is used instead of the spring commonly employed for the sup
port of the side bars, and t.o servc, at the same time, for a truss to 
stifi'en the axle. The C spring, by which the side bar is attached to 
the bolster, is arranged to extend under the bolster, and up behind 
it, and over the top to the point of connection, so as to economize 
space. 

Improved Barrel Hoop. 

Leopold Weil, New York city.-This invention relates to a mode 
of fastening bands or hoops 011 barrels, casks, kegs, or analogous 
packages, and consists in a hoop having a cross-slotted wi de end to 
receive a narrow end, both ends being locked togcther by rcversed 
lips rising from opposite sides. 

Improved Railway Rail Support. 

Samuel L. Porter and Duane Peck, Rochelle, I11.-The main ob
ject of this invention is to so confine the ends of the rails that the 
usual fish plates will be dispensed with ; and it consists of a bed plate 
having two strong ledges cast thcreon, in combination with a cast 
iron block and key and a set screw, the latter passing through a 
ledge, and holding the key in place. It also consists in oritices 
through the top of the bed plate for the admission of screw nuts 
and bolts. 

Improved Bedstead Fastening. 

Wyly Merritt, Atlanta, Ga., assignor to himself and M. T. Castle
berry, of same place.-The invention consists of a fastening plate 
contrived with a curved T head, which enters a curved undercu 
mortise in the post, and holds fast by the head without screws or 
bolts. The plate has a cylindrical enlargement, which enters a 
round hole at the bottom of a slot in the end of the rail, and holds 
it without serews or bolts, and without requiring the attachment 
of a special piece to the rall. The novelty lies in the contrivance of 
the fastening in one piece, and In the contrivancc of the form so 
that the slots or mortises for connecting it to the post and rail may 
be quickly made by revolving cutters. 

Improved Steak Broiling Pan. 

David Burr€! Smith, Bastrop, La.-The object of this invention is 
to provide an improved device for cooking steak and other meat, 
by means of whieh all the flavor and j uices of the meat arc pre
served, the tendency to burn obviated, and the meat cooked free 
from ashes, and without the taste of smoke. It consists in two 
symmetrically shaped pans containing griddles, which pans, when 
placed together, fit tightly to form a closed chamber and hold the 
meat between the griddles in the center of the chamber, t.he pans 
being detachably connected by means of a curved lip and au exten
sion at one cnd, and the two handles which are grasped together at 
the other end. 

Improved SI1d1nl{ Bench Vise. 

Pierre Reinbold, San AntoniO, Tex.-The object of this invention 
is to confine a piece of lumber of any length by pressure on its two 
ends instead of on its sides, for the purpose of holding the same 
while being dressed. It consists of a frame eontaiulng a Eliding car
riage, which is operated horizontally by a screw. This sliding car 
riage has an adjustable portion, which, being proyided with a ver
tical screw and a guide rod, is capable of vertical adj ustmcnt above 
the table. 

Improved Sash Holder. 

Thomas Walker, Pleasantville, Md.-The object of this invention 
is to provide an improved fastening for window sashes, for the pur
pose of maintaining the same in any desired pOSition. It consists 
in a bolt which is screw-threaded at one end, and provided with an 
adjustable friction pad, and pivoted at the other to a short crank. 
Said bolt carries a washer, between which and the friction pad, and 
surrounding said bolt, is a spiral spring which forces the pad against 
the edge of the sash to hold it in the required position, and the crank 
is rigidly attached to a shaft terminating in a knob, by means of 
which the deviee Is operated. 

Improved Plow. 

David Burrel Smith, Bastrop, La.-This invention relates to cer
tain improvements in plows ; and it consists In the poculiar con
struction of a subsoiling device, in which an adj ustable f06t cuts 
a straight line through the hard pan below the plow, whieh, while it 
meets all the requirements of a subsoiler, lightens the draft, and 
enables the detachable device to be used In front of thc plow for a 
coulter. 

Improved Evaporator Cor Saccharine Liquids. 

Thomas Scantlin, Evansville, Ind.-The primary objects of this in
vention are first to construct an evaporator consisting of a series of 
pans, all eommunlcating one with another, without the use of solder 
or rivets ; and seeond, to provide for a continuous side pas,;age by 
which one pan of the series may be made, at will, to communicate 
with any oue or more of the series, whether adjacent or not. To 
these ends, the evaporator is composed of a series of metal pans 
and communicating open side passages or channels, the latter 
being provided with sliding valves, stoppers, and plug�, so that the 
liquid may be conducted from any pan of the series to an adjacent 
one, or past an adjacent one to another which is remote in the ser
ies, and thereby the contents of the several pans may be kept sepa
rate, or commingled more or less, as required, or aceording as the 
heat varies in intensity in difi'erent parts of the furnace. 

Automatic Governor Cor Hot Air F u rnaces. 

Solomon Kepner, Pottstown, Pa.-The object of this invention i8 
to provide an automatie or self-regulating governor for hot air fur
naces, in which the blast of hot air is made to regulate the drnft to 
the fire box, or from the combustion chamber of the furnace. It 
consists in a pivoted lever provided with a valve and damper so aI'
ranged that, as the valve Is moved by the blast of hot air, the dam
per opens communication from the outer air to the fire box or 
smoke pipe, and by diminishing the draft correspondingly reduces 
the generation of heat in the fumace. The lever Is graduated and 
provided with a balance weight, by means of which the sensitive
ness of the device may be regulated. 

Improved Non-Explosive Lamp Collar and FIUe r .  

James A. S. Hanford, Chicago, Ill.-The object of this invention 
is to obviate the danger attending the exp'osion of hhe accumulated 
gas or oil vapor in the body of the lamp ; and it consists in the com
bination, with an ordinary lamp collar having side perforations, of 
hinged stoppers, which act as safety valves in the event of an ex
plosion, and also afi'ord a means for filling the lamp while it is burn
ing, without danger. The invention aiso consists in a supplemental 
collar provided with the above devices, which said eollar is serew
threaded, so as to be interposed between the collar and burner of 
any ordinary lamp, whereby the advantages of the invention are 
available In all kinds of lamps without alteration or injury. 

Improved Thill Coupllnl[. 

Alfred W. Forwood, Georgetown, Ky.-An adjustable box IIlls the 
space between the j011l11al and the clip, and is fitted into the jack. 
The forward side of the box is ma.4e a half circle to receive the 
journal, while Its rear side bears against the clip. The arm curves 
from its upper side back over the clip, and near its end is an adjust
ing screw. When the draft pin becomes worn and the comiectioil 
loose, so that the thills or pOle rattle, the set screw Is turned down 
whi.Jh throws the arm up, and consequently the eircle forward, so 
that the box fits closely to the journal. 

© 1875 SCIENTIFIC AMERICAN, INC.



330 
:J.ustnt�S an4 I"som 

2'he CIu1II'Qe IIYf' lmert(on under th18 /wad 18 81 fl LAne. 

For Sale-Large lot second hand Machinists' 
Tools, cheap . Send for U.t. I. JI. Shearman, 45 Cort
andt Street, New York . 

&.gricultum.I ImplemenU!, Farm Machinery, Seeds, 
Ferr,ll tzers . R. H. Allen & Co . •  189 & 191 Water St . •  N .  Y .  

Microscopes, from 50 cts. t o  sr,oo, for Scientific 
nvestlgatlon and home amusement . Magnifying Glasses, 

Spy Glasses, Telescopes.  and Lenses . Price List free.  
McAmster, M'f'g Opl lclan, 49 Nassau St . ,  New York . 

5,000 Tlnners and Grocers should manufacture 
and sell the A. } •. Wilcox Patent Self-Sealing FlOlt Can . 
No wax , no solder used. State and County Rights for 
Sale . For particulars, address A. A. WilCOX , West 
Meriden , Conn . 

For Sale-Two recent U. S. Patents for improve
ments on Dental Laboratory appliances , Address C. D .  
Cheney, Canandaigua, N .  Y .  

Boilers and Engines manufactured especially for 
the trade. Send for reduced price Ust . Erie City Iron 
Works, 45 Cortlandt St . ,  New York . 

Hydrant Hose Pipes and Screws, extra quality, 
very low. Send for prices. Bailey, Farrell & Co . ,  Pitts
burgh, Pa. 

Manufacturers of Chicory Root Cutters, please 
.end their Clrcubrs to M .  Ott, P. O. Box 253, Stock
ton, Cal . 

Hydraulic Elevator makers, send circulars to 
Bowditch & Co . •  Waterbury, Conn. 

A Valuable Patent on Saw Mills, just issued; will 
.ell part ol the U. S. and the entire Canada right . F .  E .  
Town, I81 Broadway, New York . 

American Metaline Co., 61 Warren St., N.Y. City. 
� H.P. Engine and Boller Wanted. Address G. 

L. R. Llvlngston, Troy, N. Y .  
No good mechaniC can alford to be without tbe 

Lightning Scre w Plate . Dies are perfectly adj u.table ; 
wear does not spoil tbem . Wiley & Russell Manufactu· 
ring Company, Greenlleld, Mas • .  

The Philadelphia Scientific Journal says that 
" Mes.r •. Geo. P. Rowell & Co . ,  of NewYork , are so well 
and ex,enslvely known all over thIs continent, that to 
Dame them and explaIn the nature of their business 
w ould be superlluou. .  No Newspaper Advertising 
Agency has ever displayed more energy and Bi<lll ln the 
transactIon of this ieUcate and tact-requIring bnslnes •. " 

For price of small copper boilers to drive small 
.team englues, addre.s, with di mensions, and enclose 
stamp to Geo. Porr, Bullalo, N. Y. 

Situation wanted by an Engineer of Stationary 
Engine . Addre.s W. M .  Burhaus,  Barrytown, N .  Y .  

Wooden Ware Patent for Sale. 294 7  N .  Y .  P .  O. 
Grindstones, 2,000 tuns stock. Mitcbell,Phila.,Pa. 
Lathe G uar Cutters, Wm.P.Hopklns,Lawrence,Ms. 

The .. Catechism of the Locomotive," a book of 
62S page" 250 engraVings, fully describes the theory, con
stlOctlon, and management of American Locomotives. 
Price, post-paid, '� .50 .  Address The Railroad Gazette, 
'13 Broadway, New York . 

For 13, 15, 16 and 18 incb Swing Engine Lathes, 
address Star Tool Co . ,  Providence, R. I .  

Wanted-Machinery for splitting out o r  riving 
PIPe Steves 60 Inche. long, S to S inohes wide, and 1� 
Inch thick, from White Oak Timber, for the New Orleans 
IIlIIrket. Addres. Geo. G. Hughes, J ackson. Tenn . 

Ml1Is for Flour & It'eed, White Lead, Colors, Ivory 
Black, Prlntlng lnk,&c, John Ross, WII lamsburgh, N .  Y.  

Telegraph and Elect.rlcal Instruments and Bat
eries, cheap . M .  A .  Buell, 86 Bank St . •  Cleveland . O .  

Models for Inventors.-H. a. Morrls, Ithaca,N.Y 

Three Second Hand Noms Locomotives, 16 tuns 
.mch ; 4 ft. S� Inche. gauge, for sale by N. O. & C. R. R. 
Co . •  New Orlean •• La. 

1, 2 &  3 H.P. Engines. Geo.F.Shedd,Waltbam,Ms. 
Boult's Paneling, Moulding and DovetaIling Ma

chine Is a complete 8ucce ••.  Send for pamphlet and Sam
ple of work . B. C .  M och'y Co . ,  Battle Creek , Mich . 

Saw Yo the Saw ?-$l,OOO Gold for Hand SaWmill 
to do same work with no more power Expended .  A. B. 
Cohu, 19'1 Water St. , New York 

For best and cheapest Surface Planers and Uni
versal Wood Workers, address Bentel, Margedant & Co. , 
Haml ton, Ohio 

Diamond Carbon, of all sizes and shapes, for 
drilling rock, sawing otone ,  and turning emery wheels, 
also \fluler.' Diamonds . J .Dlckln.on.64 Na.sau St . .  N .  Y 

The Baxter Steam Engine, 2 to 15 Horse Power. 
Simple, Safe, Durable, and l£conomlcal. 
. .  The Best are alway. the Cheapest . . .  
Over One Thousand I n  use , giving entire satl.factlon . 
Address Wm . D. Ru.sell. IS Park Place , New York . 

EDgmes, 2 to  8 H. P. N. Twiss, New Haven, Ct. 
Agents.-l00 men wanted ; $10 daJly, or salary· 

selling our new goods. Novelty Co. ,  SOIl Broadway, N. y, 
Thomas's Fluid Tannate of Soda never fails to 

remov� Scale from any Steam boiler ; It removes the 
scale-producing material from all kind. of water ; cannot 
Inju.·� Boller. as It has no ellect on Iron ; saves 20 times Its 
con both In Fuel and repairs of Boller ; Increases steam
I ng capacity of Boller ; has been tested In hundreds of 
Boilers ; has removed Bushels of Scales In single eases. 
It I. In Barrels 50:) lb. , )i Bbls . 250 Ib . . � Bbl • .  126 Ib . .  
Price 10 cents per lb . ,  less than " price of other prepara,
tlOIlS, and superior to all other.. Address orders to 
N. Spencer Thomas, Elmira, N. Y .  

For Tri-nltroglycenn, Mica Diastlng Powder, 
Electric Batteries, Electric �'uses, Exploders . Gutta Per
CM Insulated Leading Wires,  etc . ,  ete . ,  etc . ,  resnlt of 
seven years' experience at Hoosac Tunnel. address Geo. 
M. Mowbray, North Adams , )Ias •. 

Faught's Patent Round BraIded BeIting-The 
Best thing out-Manufactured ouly by C. W. Arny, SOl & 
308 Cherry St . ,  Pblladelphla. Pa. Seud for Clrenlar. 

Genll1ne Concord A.J:.les-Drown,Flsherville,N.H. 
Price only sa.50.-The Tom Thumb Electric 

Telegraph. A compact working Telegraph Apparstuo, 
fer sending mesaages, making magnets, the electric llgbt, 
giving aIa.rms, and various other pnrposes. Can be put 10 
operation by any lad. Includes battery , key, and WIres. 
Neatly packed and sent to all parts of the world on receipt 
of price. F. C. Beach .. Co . ,  2-l6 Canal St. , N ew York. 

Hydraulic PrIlI!IIeS and Jacks, new and seoon<l blUld. Lathes and Macblnery for Polishing IUld BnlIIna 
Metall .  11;. Lyon. ''10 Grand Street New � ork. 

The Lester 011 Co., 183 Water St., N.Y., ExolUllive 
Manufaoturers of the renowlled Synovia! Lubrie&tlq Oil . 
Th. mOle per1eoe and eoonomloal lubricaut In OIiIteDCO. 
Send for Clrelllar . 

Temples and QUeans. Draper, lIopedale, Mus. 

J titutiflt Jmeritlu. 
Peck's Patent Drop Press. Still the best in \18e. 

Address Milo Peck, N ew Haven. CGnu. 
The " 8cientlllc Amencan " Oftlce, New York, Is 

Iltted With the Miniature Electric Telel!lBpb . BJ tonching 
little buttons on the desk. of the man&&ers signals are senl 
to person. In the various departments of the establish
meDt. Cheap IUld ellectlve. Splendid for shops, 01llces, 
1weHlnga. WorkB for 1m}' d1Btance. PrIce 16. With good 
Battery. F. C. Beacb as Co . ,  2� Canal St . ,  N ew Y ork, 
Makers . Send for free lIJustrsted Catalolrlle 

8m&ll ToolS and Gear Wheels for Models. List 
free. Goodnow " Wlgbtman. 2S Cornhlll. Boston. M_ . 

Hotchkiss Air Spring Forge Hammer, best in the 
market. PrIces low. D. Frisbie & Co . .  New Haveo . Ct. 

For Solid Wrougbt-Iron Deams, etc., see adver
tlspment. Address Union Iron Mills, Pittsburgh, PR. for 
lithograph, &c.  

Spinning Rings of a Superior Quality-Whl.tIn!J. 
ville Spinning RlIl& Co. , Whltlnlvllle. Mass . 

All Frult-can Too18. Ferraoute W k'p, lJridgton,N. J. 
Wash Stands, New Styles, Marble Tops, can be 

used In anv .Ituatlon. Prices very low . Send· for a cata
logne. Bailey, I'arrell .,. Co . •  Pittsburgh, PD. 

For best Presses, Dies, and FruIt (;an Tools, BlIss 
.. Williams, oor. of Plymoutb aDd Jay, Brooklyn, N .  Y. 

Mechanical Expert in Patent Cases. T. D. Stetson, 
2:l Murrav St . .  New York. 

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

J. G. B. ought not to remove the canceling 
ink from postage stamps, 88 It may lead to fraud. 
-G. S. can cleanse his Iron for galvanizing by 
using the dip described on p. 107, vol. 31.-J. P. 
McC. can clean shells by following the directions 
on p. 122, vol. 27.-J. M. C. will lind directions for 
CllSChardenlng on p. 202, vol. 31.-F. E. can deodor
ize butter by following the directions on p. 119, 
vol. 3O.-F. W. K. oan use rubber varnish for ma
king waterproof cloth. See p. 11, vol. 32.-D. H. 
can separate silver from lead by the metbod de
scribed on p. 138, vol. 32.-G. M. will llnd a formula 
for tblckness of a boiler on p. 155, vol. 32. Read 
Camus on tbe " Tecth of Wheels."-R. R. B. ought 
to know that no Instrument can possibly point out 
where gold, silver, lead, etc., lie buried In the 
earib.-J. T. C. can dissolve pure rubber In ben
zine, napbtha, or carbon blsulphlde.-D. can re
move stains of Iron rust from fabrlca by tbe meth
od given on p. 170, vol. 27.-H. B. can fasten leath
er to wood with marine glue. See p. 282, vol. 31.
J. A. W. can fasten chromos on thin canvas by 
following the directions on p. nl, vol. 31.-A. A. 
will find directions for separating aluminum on pp. 
91, 116, vol. !I2.-R. MoA. can exterminate cock
roacbes by Ulling the recipe on p. 43, vol. 31.-A. 
K. should consult KUstel on the " Nevada and Cal 
ifornia Processes for Gold and Silver Extraction." 
-W. A. P. can galvanize his Iron articles by the 
method described on p. 846, vol. 31.-1. G. will Ilnd 
a recipe for a hair stimulant on p. 363, vol. 31.-0 . 
E. K. Jr. wlll llnd directions for making a black 
walnut stain on p. 90, vol. 32-G. C. H. can make 
windowgiass opaque by tne method described on 
p. 26., vol. 30.-T. H. L. can utilize old rubber by 
the process described on p. MIl,vol. 26.-J. S. F.can 
fill and polish bis black walnut furniture by the 
metbod described on p. 315, vol. 30, and 1147, vol. 31. 
-W. C. oan render wood fireproof by the process 
detailed on p. 280, vol . 28. 

(1)  P. C. aSb3 : What is the chemical reac
tion resulting from the adding of tartaric acid af
ter bicarbonate of potash Is added to butter? A. 
Carbonate of potash, being an alkali, neutralizes 
the lactic and butyric and other acids In the ran

cid butter, but the excess of alull used has a 
burning taste. The tartario :'-Cid added decom
poses the potasb salt, liberating carbonic acld,and 
the resulting tartrate of potash does not offend 
the sense of taste. 

(2) S. R. asks : 1 .  For what particular pur· 
pose are lime and cbalk used in tbe composition of 
soda glass ? A. The addition of lime to glass di
minishes Its fusibility, while it increases its luster, 
but tbe addition of an excess of lime Is apt to 
make the glass milky wben cold, althougb It may 
be perfectly olear wblle hot. 2. What is tbe pro
cess that has been patented by a Freoch gentle
man for adding strength and elastiCity to the glass ? 
A. The agent of M. Hastie, tbe inventor, lately ex
hibited specimens of the glass at the office of tbe 
8cIENTInc .AHEIUCAN, New York, and subjected 
the same succes3fully to the most remarkable tests. 
The process for treating the glass bas not yet been 
made public. 

(3 )  1I. B. W. asks : How is rubber melted 
so that It can be run into molds ? A. The rubber 
Is simply rendered soft by passing between roll
ers booted by steam, in which state it is pressed 
Into the molds. 

( t) M. H. K. asks : What are tile cheapest 
and best chemicals known, to be mixed together 
for use as a freezing mixture ? To what degree 
Fah. will they descend, and what are the proper 
proportions to mix and u�? A. One of the beet, 
and one of tbe most economical, Is Ihe solution of 
sulphate of soda in- commprclal hydrochloric acid. 
Pour 5 parts of the acid upon 8 parts of the salt 
reduced to powder; the temperature may thus be 
red.lced from 50° to 0·. 

(5) G. E. K .  Jr. asks : How can I remove 011 stains from marble ? A. First rub with ben
zine or turpentine, and then cover with powdered 
ohalk or pipe olay and keep in a warm place for 
some time. 

(6) E. M. D. asks : What kind of clay should 
I use to make oruclbles ? A. You do not state for 
what purpose you Intend to use your crucibles. 
We cannot give definite directions unless we know. 
In order to render crucibles oapable of withstand· 
ing great variation of temperature, several sub
stances are used I eand, tUnt, fragments of old cru
otbl8!, blaok lead, and colte are used for this pur
Pfie. The most refractory crucibles are those 

made witb pure clay, or suob as contaIns little or 
no oxide ot Iron and Is free from calcareous mat
ter. The best clays contain the most silica, yet 
oruclbles of pure clay lire not absolutely infusible; 
and In the high temperature of a blast furnace. 
they sometimes soften so much as actually to fall 
Into a shapeless mass. This defect cau be some
what remedied by mixing the clay with graphite 
or coke ; either of these substances form a kind of 
SJHd skeleton, wbich retains the softened clay and 
prevents Its falling out of shape. 

(7) S. F. H. & Co. say : We have some 
leatber lined with blue oloth,sucb as is used for car-. 
riage curtains. The color of the clotb is blue, and 
it rubs oft'. Can the color be mode so as not to 
come oft' by applying a solution to it? A. Try 
dipping it into a solution of India rubbel' in napb
tha. 

(8) A. C. J. ask s : Are the numerals and 
punctuation marks commonly used In telegraphy ?  
A. The numerals are, but punctuation marks are 
not very generally used, except the full stop. 

(9) S. S. W. asks : How long should locust 
seeds be boiled before planting ? A. Take tbree 
times as mucb water as you bave seed, by measure. 
Boil the water, and pour it boiling bot over the 
seeds and let them soak till tbe next dav : tben 
plant tbem. The plants are as tender as melons, 
and the least frost will ldll them, so do not plant 
too early. Some of the plants will have thorup, 
and some not ; save the tbornless ones to plant for 
shade trees;the rest you can use for hed�es or throw 
away, for they are too disagreeable to keep In a 
civilized community. Doth the thorny and thorn
less plants are perfectly hardy, require no shelter 
after the Ilrst start, and are about the safest tree 
to transplant (at any age) that grows in tbls lati
tude ; while their foliage and peculia" growth ren
der them "lmost indispensable where variety Is de
slrable.-H. H . 

(10) W. Y. asks : What tools does a man 
need to run a small engine with ? A. A hammer, 
an assortment of Illes. a Ilat ohisel, a cape chlscl , 
scrapers � round and Ilat), a straight edge, an as
sortment of wrenohes, a screw driver, and a belt 
puucb. 

(11 ) F. W. asks : In manufacturing our 
common red brick, is tbere any way of colonng 
tbem, either by glazing or mixing, to produce some 
pleasing tint, without adding materially to the ex
pense ? A. This can be done by facing them with 
a coloring preparation, as Is now done in tbe case 
of encaustic floor tiles, but not without consider. 
ably enhancing the price. 

(12) W. R. H. afks : How much greater is 
the resistance of the ordinary railroad rail, made 
of wrought Iron, than that of a rail of the same 
size and length of Bessemer steel and of malleable 
cast Iron, respectively, in respect to resisting the 
shocks or strains of locomotive or cor wheels 
when In motion ? A. The steel rail Is about 1'5 
times as strong as tbe wrought iron one,· : witbin 
the limit of elasticity. Malleable cast iron Is not 
well suited to resist shocks. 

(1 3) H. R. T. asks : Which is correct, "buhr 
stone " or .. burr stone ?" A. Botb are correct, but 
I' buhr stone " is tbe more usual way of writi ng it. 

(14) R. C. M. says :  I am putting in two 8x 
10 engines, to run together, and I wish to use cis
tern water. If I exhaust Into a four Incb pipe, ex
tending from the cl.tern upward, and keep a small 
stream of cold water running through it from the 
second s�ory, 10 feet above the engines, will it con
dense the most of the steam ? A. This plan will 
not answer. Your best plan would be to use a 
proper condenser. 2. How wlll I get most power 
out of two 8xl0 cylinders, coupled rigidly together 
or run iodependently and connected with one line 
shaft with belts ? Part of the time I sbaH use only 
one oylinder for light work. A. It would no doubt 
be better to run tbem independently. 

How can I ascertain tbe number and claims of 
a patent ? A. Either by making a search of the 
records, or engaging some one to do It for you. 

(15) A. A. asks :  I have a steam heater of 
the following capacity, and desire to know wbat 
pressure It will stand without bursting. It is 18 
Inohes long, 14 inches wide, � in. hes deep and � 
inch thickness of tbe iron. The boiler pressure is 
45 Ibs. The pipe that connects wltb the heater is 
% of an Incb In diameter, and Is about 60 feet in 
h'ngth. The exhaust pipe Is � inch in diameter, 
and Is not quite free. A. Under the conilltions 
stated, tbe heater will bave SUfficient strength. 

(16) D. asks : Can the area of an octagon 
inside of a clrcle be ascertained with mathematical 
exactitude, If the diameter of the circle be known? 
A. Yes. It Is composed of elgbt equal Isosceles 
triangles, of which two sides and the Included 
angle are known. The two equal sides are each 
equfil to the radius of the circumscribing circle, 
and the Included angle is � of 860°, or 45°. 

(17) C. C. asks : In your issue of April 17. 
1875, in answer to the following question : " A  t 
wbat power would you rate an engine that is 8 
Inches bore and 15 inches stroke, running at a 
speed of 20 revolutions with 80 Ibs. steam " :  you 
say : At about 13 horse power. By what formula 
do you calculate this ? Do you mean that the real 
eft'ectlve power of an engine nnder these cond!
tions Is 12 horse power ? According to Roper's for
mula, as well as Haswell's, I should figure it at 36 
horse power, witb (say) 10 per cent oft' for friction, 
making about 82 horse power. A. We do not consI der that eitber of these rules gI ves very correct 
rdSults. Our answer was based on a personal 
knowledge of the actual performance of such en. 
ff nes. The answer referred to eft'ective hon e 
p Jwer. It is quiie true that the rules rou men
. ion will give you true resulU!, If they represent 
tbe condition. of actual practice ; but in general 
t'ley do r:ot. 

(18) J. W. asks : How maDy inohes from 
the fulcrum must a ball of 12� Ibs. weight hang to 
alve 80 Ibs. pressure on tbe !<quare Inch on a safety 
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valve ll, Incbes In diameter, the valve being be 
tween tbe fulcrum and the ball, with its center 
1% inches from the fulcrum ? A. You can work it 
out for yourself by the aid of the following rule : 
Multiply togetber : (1) The pressure of steam, the 
area of valve, and the distance of center of valve 
from fulcrum. (2) The weight of the valve, and 
the distance of its center from the fulcrum. (3) 
The weight of the lever, and the distance of its 
center of gravity from the fulcrum. (4) Add to
gether the products obtained by (2) and (3), and 
subtract the sum from the product obtained by 
(1) . (5) Divide the difference by tho weight of the 
ball. 

(19) C. H. D. asks : I enclo�e you a photo 
graph of a wlndmlll which Is erected on an emi
nence near York, Pa. It was built In 1870 by an 
Ingenious German, and has been regarded as a cu
riosity, being the o'lly windmill for many miles 
around. The salls are '[ ot constructed on the 
principle put forth In your recent article on wind
mills, but have a uniform inclination to the plane 
of revolution. They seem, bowever, to be very ef
Ilcien t, and I am informed that the power varies 
from 5 to 10 horse power, according to the velocity 
of the wind, the sails being 3 feet wide, and the di
ameter of tbe wheel 25 feet. The shaft Is inclined 
to the pl'l.ne of tbe horizon at an angle of about 6° 
and is arranged to swing around a vertical shaft, 
when the wheel is shifted to face the wind. The 
power is transmitted by a pair of bevel wheelE, 
and is utilized for cruncblng bt)nes. This windmill 
is a model of workmansblp and utilizes a power 
which is certainly cheRp. A. We have no doubt 
our readers will be Interested in this account ; for 
while It Is probable that a wheel constructed witb 
the proportions noted in our recent article would 
be somewhat more efficient, this Is a little simpler 
to construct. 

(20) P. F. asks : In & cylinder 6 feet high 
containing 6 cubic feet of air, how many Ibs. 
pressure on the piston will be required to compress 
the air into 1, 2, 3, 4, 5 feet of volume respectively ? 
A, If the temperature is constant, the pressure 
varies inversely as tbe volume. 

(2 t) L. H. R. a sks : 1. Can you explain the 
principle of tbe gyroscope ? A: It may be ex
plained generally on tbe prinCiple tbat, though the 
force of gravity Is constsntly acting downwards, 
there are other forces with which the force of 
gravity is resolved. See p. 91, vol. 31. 2. Was 
there a marine governor built some time ago upon 
that principle ? A. There have been several. 

If a locomotive engineer be called upon to stop bls 
engine as soon as pOSSible, would it be advisable to 
shift the eccentric, thereby causing great resist
ance at every stroke, until the engine bas stopped ? 
A. Itwould be better to shut oft' the steam, and 
apply the brakes. 

(22) J. W. H. asks : What is the difference 
iu strengtb between an iron and a steel shaft, 4% 
inches in diameter ? How far will it spring with
out breaking, being 3 feet long between boxes ? 
A. The steel axle will be about twice as strong. It 
would not be advisable to strain the sbaft so as to 
spring It  sensibly ; and, though it mlgbt not break 
at once, It would take a constantly increasing set. 

(23) M. P. S. says : We have a 60 horse 
power horizontal return tubular boiler,set in brick 
in the usual way. Length Is 15 feet, diameter 5i 
incbes, and there are 56 three inch tubes. At rear 
of boiler is a combustion chamber, 3x5 fect, and 
the cbimney is on one side, at front of boiler. The 
heat passes under the boiler, returns througb 
tubes, and passes through R square Ilue, 12x12 lncb
es, Into thc round Iron Stack, 48 inches in diameter 
and 36 feet high. This stack is lined with brick for 
about 20 feet up, reducing the area to about 40 
inches. The draft Is sluggish, and the cast Iron 
covering of the rear combustion chamber has 
given way with the excessive heat. A. We think 
tbe stack is too large, and you migbt improve 
matters by contracting It at the bottom. 

(24) P. A. asks : What is the correct rule 
for getting an engine into Hne and squaring the 
shaft ? A. Set up two lines. one parallE'i to the 
axis of the cylinder or through the C) linder, If 
possible, and the other perpendicular to the first, 
in the same plane. These are reference lines to 
mellsure from, to bring the sbaft and guide Into 
line. 

(25) B. & C. say : 1 .  We are building a boat 
about 60 feet long and 20 feet wide, wltb a fiat bot
tom and a light top,to be used as a trading boat on 
a small river. What engine power will be neces
sary ? A, The boat is of a very bad model, and 
will probably require at' engloe of from 15 to 20 
horse power. 2. Can the motion of a vertical en
gine be reversed ? A. A vertical engine can be re
versed hy being fitted with a link, or witb two ec· 
centrics and hooks. 3. Can a propeller be used on 
a fiat-bottomed boat to advantage ? A. If you 
build such a boat, It WOJ;ld be better to propel it 
with a stem wheel. 

(26) R. B. W. asks : Would a 12 horse 
power engine be sufficient to run a 65 saw cotton 
gin and a 30 inch grist mill ? A. Not if they were 
driven up to their full capaclty. 

(27) D. S. S. says : I have & steel sprin/!". 4 
feet long, l� inches wide, and � Incb thick, wbich 
was bent to its utmost for a period of 1 week, at 
the rate of 100 times a day. T find that it now re
tains a bend whlcb weakens it. Is it Impossible to 
make one that will always retain Its natural 
straight position wben left alone ? A. All springs, 
however good, take a set In time. 

(28) J. B. K. S8YB : I claim that a balance 
wheel on an engine does not give additional power 
to the engine, but only regulates It and gives & 
steady motion. My opponent claims that tbe bal
ance wheel gives the engine additional power. 
Who wins ? A. You do. Your opponent appears 
to assert that the fly wheel baa more power than 
the machine which moves It. If tbis w8r' the case, 
It would be a very desirable kind of perpetual mo
tion. 
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(29) R. H. Mcl. asks: What is tbe best ce

ment or packing to use under a soft pateh on boil
er or in a steam jOint? A. Red and white lead, to 
which fine iron flllngs may be added. 

In a low pressure boiler, with mercury gage 
showing 15 lbs., is the actual pressure upon the 
piston 15 lbs. to tho square inch Or 15 ibs.+H% (the 
atmosphere) which (with the vacuum) is about 45 
Ibs. per square inch actual working pnssure ? A. 
The actuRI ell'ecti ve pressnre is the total pressu re 

above a vacuum on one side of the piston, dimin
ished by the total pressure above a vacuum on the 
other side. 

power can be calculated; but tbat tbe elfective 
horse power can only be found with precision by a 
test with the friction brake or dynamometer. Once 
more : Multiply together the area of the piston in 
square inches, the mean pressure throughout the 
stroke diminished by the mean back pressure in 
pounds per square inch, and the speed of the pis
ton in feE t per minute, and divide the product by 
33,000. If you can ascertain the pressure in Ibs. 
per square inch I'equired to overcome the friction 
of the engine-by subtracting this from the mean 
effective pressure, as determined by the indicator, 
and using the remainder for the effective pressure 
-you Clln calcuiate the useful horse power by the 
aid of the above rule. 

walls being of stone U inches thick and two stories tances. A B=2'57", B C=4.,0", C D=2·45". Focal 
high, and the ice packed in the upper story, and point, 0'713" in front of A. Aperture of A = O'/", 

t.he lower one used for 1\ sort of refngerntor, would D=O'/", C=1'15", D= O  7 '. Diaphragm apel ture, 

the temperature be sufficiently low to preserve 0'2", distant ]'211" from A. Diaphragm apertUl'e, 
fresh meat and other perishable articles ? A. We G',5, at inside focus of eye lE'ns. Cap, 0'26, oper
do not think that this arrangement would be satis- ture distant 0'44 from D. Length of ey epiccc=10 

factory. inches. Field of view =30 minutes. Power=5, 
�49) R. D. asks : 1. What distance ap art A and D plane side to objective, C and D plune 

should the lenses for a celestial eyepiece be placed, side to eye. 

(aO) B. B. B. asks : Will two llydraulic 
rams, with the same fall, with separate feed pipes, 
playing into the same landing pipe, work ? If so, 
will they force up more waier than one ram wit h 
the same fall ? A. They would work satisfactorily, 
and, under favorabie conditions, the two would 
deliver abo'lt twice as much water as one. 

(31)  F. A. G. says : 1 .  I have an upright 
boiler, 30 inches high above firebox, 15 inches in di
ameter, with shell and heads of wrought iron % 
inch thick, with 40 fl ues each % inch in diameter. 
How gre�t a pressure will it safely stand ? A. If 

well made. you can carry from 150 to 175 Ibs. of 
str.am. 2. Of what power ought an enl\'ine for this 
boiler to be ? A. From 1 to ]� elfective horse 
power. 

(40\ G. w. G. says : We have buried bere 
(G alena, Ill.) one Lyttoa, whose friends claim that 
he was the original inventor of the paddle wheei, 
and the Hrst to put it in practice. Is this so ? A. 
No. The paddle wheel was used by the ancient 
Egyptians, and later by the Romans. 

(3.2) J. N. C. a�ks : What is your opinion 
about the use of compressed air for street car 10-
oomotl'ln In lieu ot steam (or hor,e) power ? What 
is to prevent the compressing of air into suitable 
receivers, attached to each car and made to con
tain air to last long enough for one trip? A .There 
are numerous difficulties in the way ; but they may 
be overcome, as many inventors are turning their 
attention to the su bject. 

(33) R. A. K. asks : Of wbat dimensinns 
should a bollcr, engine, and propeller bl', to dra w a 
ya wi 22 feet long and 5 feet bea ill, dra win� 20 inch
es, at a speed of 6 miles an hour ? A. Engine, 3x5 ; 
pro peller, 2 feet in diameter and 8 feet pitch ; boil
er, 2 to 2� feet in diameter, and 3 or 4 feet high. 

( 3.1 ,  C. R. H a.ks : If I tak e a boiler, fiJ I  it 
full of water, and seal it up so as to have it prop
erly airtight, and place a fire under the same, what 
will \Jause the boiler to burst? Will it be the ex
pansion of th", water. or the steam ? A. As water 
expands rapidly by heat, it is probable that the 
boiler would be torn open long before the bolling 
pOint of water was reaohed. 

(35) W. S. B. says : We have a macbine 
called a cool :.ir slasher, situated in a smaU room in 
the attic of Our mill. The room is so small that, 
when the atmosphere outside is damp and heavy, 
we cannot dry our yarn. The air in the room is so 
moist that th" beams and plaster overhead become 
wet. A ventilator on the roof, with a fan inshl0 , 
is a beneHt; but as moist air remains low and does 
not rise, I am thinking of putting a fan to one of 
the w1ndows at the end of the room, the windows 
oominll: down to the Hoor. 1 will box in the win
dow on bottom, put in a suction fan, and open the 
window at the bottom opposite the fan, more or 
iess. Am I right ? A. Your general idea is right : 
for if you cannot get a natural draft, you must 
create one, either by a heated flue or a revolving 
fan. It is probable that you migbt get over the 
trouble by tbe use of a well devised flue. 

(36) J. B. S. asks : How is it that the wheel s 
of a car are stationary on the axle while the wheels 
(of the same size) are going round a curve, tbe out
side track of which is of course longer than the 
inside ? A. One of the wheels slips In such a 
case. 

(37) A. F. & Co. say : We have been think
ing of using our exhaust steam by turning It into 
a tank oontalning cold spring water, thereby hea� 
Ing our supply water and saving fuel. We have 

I been advised by experienced men not do so, as 
they say we should burn out our boner in a short . 
time ; they claim that the grease contained In the " 
exhaust steam would form into globules, which 
would sink to the bottom of the boiler and pre
vent the water from touching the plates, thereby I 
burning them out, and that they know this by ac
tual experience with lake water in Chicago. With 
hard water or water containing much lime, it , 
might be feasinle ; but with spring or soft water, it i 
would be disastrous. Are these opinions sound ? A. 
'rhere wouid not be much danger unless you use a 
very large amount of grease in the cylinder. In 
neariy ail ocean steamers the condensed steam is 
used for feed water. With a proper oil cup, the 
amou nt of lubricant used in the cylinder is very 
smail, and is as elfective as a much larger quantity 
admitted carelessly. It is not well to use tallow 
in sUllh a case. 

(38) F. S. L. asks : Are not the cubic con
tents of a stick of timber, 12 inches square at one 
end aud 18 Inches square at the other, of a uniform 
taper, equal to one of the same length, 15 inches 
square throughout?  And is not the answer No. 
49, p. 251, vol. 32, incorrect ? A. The answer is cor
rect. The rule is as follows : Multiply together 
the area of the two bases, take the square root of 
the product, add the Areas of the two bases; and 
multiply by � of the hight. If A=area of lower 
base, a=area of upper base, and h=altltude, then 

(A t-a+V Aa )Xh Applying the rule to solidity : ---3----· 
2'25+I+V 2'25 x '1 x20 

the given example, solldlty= ------ ---
=3N6+. 3 

(39) A. W. asks : What horse power are we 
using with an engine, diameter of cyUnder being 
1:;)4 inches, stroke 32 inehes, revolutions 73 per min
ute, average pressure throughout stroke being 46flf lbs. ? A. Do yon Rnd many others who con
tinually write to inquire the horse power of en
gines ever read our l'OplJes on the subject ? We 
have published the rule in a dozen dillerent forms, 
and have explained that, with the mean pressure 
as ascertained by the indicator, the indicated horse 

(41 ) L. K. Y. asks : Please give me a recipe 
to make a varnish to put on the outside of a silver 
plated cup, that [ am gOi ng to gold plate on the in
side; it must be thin and easily taken 011. Tho ob
ject is to prevent the ·outside from being gold 
plated. A. Coat it with wax. 

(42) G. M. H. asks : 1 Can a strong electric 
current be sent through sUl-'Cessive coils of fine 
platinum wire for gas ·lighting purposes ? A. No. 
Can the current be divided at each platinum coil 
by some simple means, so that a part only may 
pass through the coil ? A. Yos, by shunting the 
coil. 

(43 ) B. R. H. says : 1 I have a mirror for a re
flectin� teiescope, 14 inches in diameter, with a fo
oal length of 12 feet 2 inches. I wish to construct 
a telcscope on the Ca,<;segrainian pian. 1. What 
ought the diameter of the small mirror to be ? A. 
'rwo Inches. 2. What focal length should it havo ' 
A. Sixteen inches. 3. What stlOuld be the size of 
the hole in the large mirmr ? A .  Two inches. 4. 
How can I test the accuracy of the curvature of 
the m irrors ? A. Dy trial on a drop of mercury in 
the sun. 5. Is there any other method than Dra
per's of silvering the surface of the mirrors? A . 
EngUsh method of silvering glass : Solution A :  
Nitrate of sliver crystals !lO grains, distilled water 
4 0zs. Solution B : Potassa, pure, by aloohol, 1 oz., 
distilled water 25 ozs. Solution C :  Powdered milk 
sugar � oz., distilled water 5 ozs. A and D will 
keep in stoppered bottles ; C must be made fresh 
aod filtered. To silver an 8 inch glass speculum : 
Pour 2 ounces of solution, A, into a glass vessel ca
pable of bolding 35 fiuld ozs. Add drop by drop, 
stirring with glass rod, as much ammonia as Is 
j ust necessary to obtain a clear solution of the gray 
precipitate first thrown down. Add 4 ozs. of solu
tion n. The brown-black precipitate formed 
must be just redissolved by the addition of more 
ammonia as before. Add distilled water until the 
bulk reaches 15 ozs., and add drop by drop some of 
solution, A, until a gray preCipitate, which does 
not re-dlssolve after stirring three minutes, i9 ob 
talnM; then add 15 ozs. more dtstilled water. Set 
aside to settle without tIltering. Finally add 2 ozs. 
of solution C; stir gentiy and thoroughly in a 
round disk 3 inches deep and 2 inches larger than 
the speculum. Suspend the speculum face down
ward in the liquid, which should rise Y-i inoh up 
the side. The mirror is  attaohed to a wooden 
block by piteh at the back after wetting the bock 
with turpentine. 

(4 1i J.  H. asks : Could a galvanic battery be 
made of sufficient current to stun birds, so as to 
catch them if they were to alight upon the wire ? 
A. No. 

(45) S. H. asks : \VlIat is a Florentine re
ceiver, used for separating essential and other 

oils? A. A FloI" 
entine receiver ls 
conical in form, 
and at the side Is a 
spout, B C, com
munlooting with 
the bottom, the 
Orifice, C, of the 
spout being much 
lower than the 
mouth, A, of the 
receiver. The dis
tilled product be
ing poured Into 
thh vessel, the oil 
separates from the 
water, and occu

pies the upper part of the vessel. The water, as it 
rises above t.he bend of the spout, flows 011 at C, 
while the oil may be from time to time removed by 
means of a pipe!te. 

(46) W. P. J. 89.YS : In the report of the 
Hartford Boiler Insurance Company, it is stated 
that common soda Is as good an absorbent as any
thing. Does this mean sal soda, or carbonate of 
soda, or some other kind ? A. Common washing 
soda. 

(.17) A. L.  asks : Will a blowpipe drill a 
hole in the best safes man ufactured i' A. No. 

(48) C. F R. asks : Can you give me a re 
cipe for miXing dry pigment, as watP-r colors, for 
palnting on paper ? A. Mix the pigment with wa
ter to a thin Polite. Add pure gum arabic (heavy) 
sufficient, when dry, to make a soft dry cake,which 
may be used as a body color. 

What can I put on drawing paper to make it, 
transparent and still retain its smoothness and 
toughness ? A. See p. 208, vol. 32. 

What is the heaviest metal ? A. Platinum is 
(with the exception of indium and 03mlum, which 
are equally dense) the heavie3t form of matter yet 
known. 

I often hear people say it is too cold to snow ; is 
it ever too cold to sno w ?  A. Ycs. An extremely 
cold, dry air is one from which the moisture in 
great part must have previously precipitated. 

If an ice house be built on the side of a hill, the 

their diameters and focal lengths being as follows? (57) W. R. B. Fays : 1. In Dick's " Practical 1. � inch focus, l. diameter, plane. 2. lY-i inchcs Astronomer" is 1\ description of Rogers' plan of 
focus, -U diameter, plane. A. Lenses % incbes no achromatic telescope conSisting of a small 
apart. 2. Where should the diaphragm be placed, correcting lens of tllnt and crown glass to cor
aud of what size should the aperture be ? A. Dla- reet a large object glass of crown. I do not un
phragm aperture %,', distant � inch from eye lens derstand the formula for computing or construct
at its inside focus. 3. What distance apart should ing such a lan�. I have a good double convex 
the lenses for a terrestrilll eyepiece be placed, their lens of crown glass, 5 inches in diameter and of 9·7 
focal length and diameters being (1) 2 inches fo- Inches focus. Will you please give me the diame
cus, I :' diameter, plane ; (2) 2Y-i inches focus, I �· di- tel' and focus of both the convex crown and oon
ameter, doubie ; (3) 2;.,j Inches focus, ]Y-i diameter, cave flint composing tbe correcting lens, for such plane ; (4) ]ni inohes focuS,itr diameter, planc ?  A. an object glass ? A. Professor H. L. Smith gives 
A or front len, to D�·2·8", B to C=3'5" , C to D=Z" '" i the following formula for a 6 inch dlalyte telesoope 
4.Where should the diaphragm be placed,and what 1 0f 8% feet focus; Crown objective, outeide 
the size of the aperture ? A. Diaphragm aperture radiUS, 76'800 inches, inside radius, ]75']09" . Cor%,', 1'5" in front of D, also diaphragm aperture rect{)r composed of II plnno-convex crown, radius 
0'23", distant 1'61" from A. 5. What will be t�c S'!l!l15", and a double concave fl int lem, radU 16I·It" 
power of these eyepieces with a 3 1nch achromatic i and 9'\173" . Flat sides of the corrector together, 
of 48 inches fOcal length ? A. Equivalent focus and crown next to object giass. 2. What is the 1'75", power 21. distance at which it should be placed from the ob· 

(50) J. D. W. says : I would like to know ject !!,lass? Is therc any great difficulty in obtaln
why the plle of my Ikclanche bllttery bot\tel'S me ing a satisfactory etrect in this manner ? A. ThE' 

as it does. The top of tile pile swells up, and some oorreotor, 4 mches diameter, is placed abont half 
kind ot whitish stull comes out. It smells some· the focus of orown objective from it, and moved 
what like hartshorn, and after it appears the bat- until it corrects the chromatic aberration; lind 
tery gets weaker. What Is the cause of It ? A. I then the lenses of the oorrector are separated wore 
Probably it is owing to defective manufacture. , or less by 3 bits of card, about �� inch, more or 
The genuine Ikclanche battery is cemented at the Il le88' until the spherical aberration is corrected. 
top with gutta percha, but an article has been The correction is now perfect at center of fleld 
mllde in this country In which paper is made to only; and the fleld lens of the Huyghenian eye
take the place of gutta pereha. Now the paper I piece must be put in a sliding tube and slid out un 
absorbs the molBtU l'O from the soiutioL and draws til the correction is complete throughout the field, 
it out of the cell by oapillary attraction, and except a slight aberration at the margin . 3. I de

hence the appearance :>f the whitish deposit. The sire to attempt the construction of an achromatic 

smell of hartshorn is due to the at>tion of the bat- object gluss for a telescope. Will you please give 
tery, ammonia being set free at the negative elec- me the radius of the dilferent curves of the crown 
trode. and flint. for an object glass 4 inches diameter, 60 

(51) R. O. T. says : 1 . I wish to make an inohes focus ? A. Tables for thtl curves. of any 
induction coil, about ]0 or 12 inches long, with a pall' Of

. 
disks, given the index of refractIOn and 

center bundle 'of Iron wires of about % inch di- dispE'l'Slve power of the flint and crown, to the 

ameter. The inducing coil consish! of No. 18 wire, fourth y��ce o� decimals a
,
�e to be fOUl',

d i� 
and the secondary coil, of No. 28, both American Prechtl s PraktUlch� DioptriJc, being Barlow s ex
gage. The primary coli is to be about 35 yards te?siOn of Herschel s tables. 4. Where can I ob-10 and whllt I want to know is how much of the tam the flint and crown glaS8 dfEks for the above ? 

BC:�dary wire ought I to wind on the primary to A. At Heroy & Marenner's (Chance's agents), Dunne 

get a spark at least � inch long ? A .  It would be street, New York city. 5. Is tbere any work pub

better to use tlner wire for the secondary coil,say lis�ed which would aid an ama�eur in the making, 
No. 36 wire. Your secondary coll should be at (gnnding, �ollshing, and testmg) of lenses ? A .  

least thirty times a s  long a� the primary. 2 .  How G et Droper s book, and also Prechtl, to read with 
must I make the condenser P A. Condenscrs are the help of some intelligent Teuton. You will 

made of alternate layel'S of tin foil a"ld paper then be on the road to success. 
saturated with paratlin, arranged like the lea,'es of (58) H. W. \V. says : In your IllOilt interest· 
an interleaved book, the metal plates being the ing articie in No. 10, on solar chemistry, you eay 
printed leaves a nd the paraffined paper the that the gaseous substances which constitute the 
blank paper. Each alternate metal plate is con- photospbere contain lime, magnesia,  and iron. 
nected 80 as to form two distinct series, insulated Are we to Infer that our sunshi n e  contains these ? 
from each other, one of which is to be connected Wbatls the proof? A. The sunshine does not con
with each end of the primary coli. The spark of tain lime, magnesium, ·ete. Its spectrum, how-
an induction coil cannot take the place of a bat- ever, contains certain dark bands which. when 
tery for general purposes. 3. I tried to make a compared with the spectra of the metals in the 
condenser of sheets of tin foil, glu ed on each side state of inculJ dcscent vapor, correspond with the 
of a large shoot of common newspaper; and after brigbt spectrai llnes formed by these incandE'scent 
doubling it up so that the two Fides did net touch vapors. But it is a prope-ty of incandescent va-
each otber, I eounected each sheet with each e[ d pors to absorb light of the same refrangiblllty as 
of the inducing coil. Wlll this do ? A. You can- they emit. Hence the dark bands in the solar 
not make a condenser by rolling the sheets up spectrum are absorption bands, due to the abaorp
separately as proposed. 4. Why cannot I use the tion of certain portions of the snnllght by corre
induced current of a small coil for the i nducing sponding incandescent vapors. 
one of a larger ? A. The reason why you cannot ("9) C. A. eayp, in reply to E. G. , who asks 
use the induced current of a small coil for the in- what speed to give a foot power circular saw : I 
duclng one of a larger Is that the induced curre" t is run mine at ',500 revolutions per minute. My one of tension, whereas quantity is required. The saws are flve inch; of No. 26 gage. Th" balance elfects produced by the secondary coil result from wheel Is about 75 Ibs. in weIght, and I increase mo
the transference of electric quantity in the pri- tion with countershoft. I enclose sample of cuts mary to electric tellJ!ion in the decondary. made with a out-olf saw. Are they good work for 

(52) J. J. J. a"ks : 1 . If I make a square a foot power saw ? A. Yes, very good indeed. and 
copper box 8x6 inches deep, and suspend therein give evidence that the sawyer is an expert. E. O .  
a square of zinc. I will have a sulphate o f  copper a n d  others will b e  much obliged for the informa
battery. How many such cells wlll I require to Uon. 

plate with niokel and silver ? A. Two. 2. How (60) R. H. H. says, in rE'ply to J.  S.,  "who 
many such will be required to make the electric asks if a lwlt would hug a smooth iron pulley 
light? A. 100. 3. If I make a sliver solution by .)Ioser than one covered wlth leather, and you say 
diBBolvlng two silver dollars in aCid, and put this that you are not sure that a pulley covered with 
solution into three quarts of water, contained in leather is better than one with a smooth iron face; 
a one gallon stone jar, can I, by suspending the I know it Is better,for we put on a 10 inch iron pul
articles to be plated In this solution and connect· ley with a 4 inch face, and the belt would slip, no ing them to the negative pole of a battery, plate matter how tight it was. We changed It to a 10 
them ? A. Use 100 parts of water, ]0 parts cyanide incb wood pulley with 4 inch face covered with 
of potassium, 1 part cyanide of silver. leather, and It docs the work now without any (53) G. asks : Is there such a preparation v S slipping." 

chemlcal ink, te:x>ming invisible or fading after (61)  G. B. says, in reply to A. B. , who asks 
wlllting, to reappear o n  exposure to heat ? A.Use What is the material used in the manufacture of 
a dilute solution of chloride of cobalt. corduroy, which gives that fabric so disagreeable 

(54) R. W. W. aRk s :  1. W hat causes the an odor when wet ? Animal size, made chiefly of 
liquid, commonly called smoke water, to form in dead horses, put in to give the fabric more body. 
stove pipes ? A. A certain amount of water as 
well as smoke is formed in the combustion of (62) F. V. J . says, as to the needed improve

fuels. As long as the temperature of the Hue Is ments in the rall jOints on street l'IIilroads : A piece 
kept high enough, this water is carried olf in the of rubber put under the plate would prevent the 
form of vapor ; but if the temperature is lowered, evil to some degree. As the ralls are now, they 

it Is condensed and acquires an acid reaction from damage the cars ; but rubber put under the ralls 
the sulphurous, sulphuric, and carbonic acidsgen- would act as a spring and deaden the jar. 
eNted in the burning of the fuel. 2. Wllat will MINERALS, ETC.-Specimens have been reo 
etrectually prevent the dripping nuisance ? A . ceived from the following correspondents,and 
See that your flue is not chilled, has a good draft, examined, with tbe results stated : 
and is froo from elbows, ete.,where vapora may be 
condensed and collccted. J. H. N. n.-The brilliant golden scales are films 

of mUSCOVite, a variety of mica, which have ao-
(55) B. H. A. says : I wish to procure a vat quired their color by the oxidation of a small per

for bolling a solution of I l'art sulphuric acid and centage of il'on which the mineral contains under 
11 parts ", ater ; I want it to hold about 60 or 70 the Influence of heat In a cu rrent of oir.-J. lJ. E. 
gallons. Of what material should it be made, in -You are mistaken ;n supposing that the sun's 
order not to corrode ? A. Porcelain lined iron heat is attributed by scientists to combustion. A 
pots have been used with advantage for this pur- great many SUDS mad'3 up of coal wouid have 
pose. bef>n entirely oonsumed during the time the sun 

(56) H. L. ask s : What is the formula for a has been the source of heat to the solar system.
terrestrial ocular with plano-convex lenses, for an M. H.-It is sulphuret of lead or galena.-M. R. K. 
objeotive or speoulum of 48 inches focus ?  A. -We regret to say that the jewelers will not pur
Foci : A .. ]·SS"; D='NI8", C=2'65", D=-]·5O". Die- chase these river pearla. We have bad a pearlfrom 
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the Wabash river many times the size of the larg
est specimen, but it is not saleable. 

B. 1\1 . asks : Which is the best way to bottle 
laget· beer to avoid a second fermentation ?-R. H. 
M. asks : If a heavy sphere, whose diameter is 4 
I n cheo, be dropped into a conical glass full of wa
ter, whose diameter is 5 inches and altitude 6 inch
es, how much water WIll run o\'er ? 

COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN ac

knowledges, with much pleasure, the receipt of or

iginal papers and contributions upon the followi1lll 
s u hjccts : 

On thc Tides. By W. II. P., and by Z. 
On Poetry and the Locomotivc . By J .  H. B. 
On the Vitul Principle of Organic Matter. By 

W. II .  B. 
On Lighting Tapers. By F. W. D. 
On a Parasite of the House }'Iy. By D. V. D. 
On Boi ler Explosions. T!y S.  N. B. 

A 'so cllquiries and answers from the following . 
�I . - F .  C .  H . - H .  C . -O . C . -H .  S .  R . - IV .  S. D . -P. B .  
--II . I I . - C .  C .  �! . -�1 . W .  H . -.r. �1 . E . -H . J . D .
J .  P . -J .  C .  1: . -.\ . 1' . F. . - E .  W .  P . -S . - A .  W. P . 
C .  H .  A . - J .  � r . -F .  II . W . - S .  T . -IUl.-.I . Il . D .-A. 
- - L .  I' . �! . - I .  F . •  I . - J .  ll . -P.. A .  K . 

HINTS TO CORRESPONDENTS. 

Correspoudents whose inqUIries fall to appea,? 
should repeat th�m. If not then published, thcy 

may conclude that, for good reasons, the Editor de
clines them. The address of the writer should al 
ways be gIven. 

Enquiries relating to patents, or to the patents
b'lity of invention�, assignments, etc., will not be 
pll hlished here. A 11 such questions, when initials 
only are given , are thrown Into the waste baskct, as 

it would tlll half of our paper to print them all ; 

but we generally take pleasure in answering briefly 
by mail. if the writer's address is given. 

Hundreds of enquIrIes analogous to the following 

arc sent : " Who makes the best steam trap ? Who 
sells the best three horse engine ? Who makes 
the latest improved steam cut-ot!' ? Who sells the 
bC8t �ewillg machinc motor ? Whose is the best tool 
steel �" A l l  such personal inqUIries are printed. IL'! 
will be obs6rved. in the cOJUmn of "Business and 
?el'sonul." wftich is specially Bet apart for that pur
",ose, subject to the charge mentioned at the head 

)( that ..:olumn. Almost any desired information 
)l\n in this way be expeditiously obtamed. 

[ O F F I C I A L .  ] 

I N D E X  O F  I NV E N T I O N S  
rOB WHICH 

Letters Patent of the United States were 

Granted In the Week endl •• 

April 20, 1875, 
A.ND EA.CH BEA RING THAT DATE. 

[Tho.e marked (r) are relssued patent •.  l 

Alarm" I m rglal', L .  M . •  Johnson . . . . . . . . . . . . . . . . . . . .  162 , 235 
Alarm , b urglar , K ennoch & Gil1lIand . . . . . . . . . . . . .  162 , 239 
Ash pan for �toye� ,  A .  T . .BIeyley . . • . . . . . . . . . . . . . . .  Hi2 2G7 
Ar:;phaltmn to tl. l iquid,  reducing, A .  K. L e e  . . . . . . .  16� ,394 
A w n ing, .J . Eller . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . ,  162 , 261 
Baby wulkel' ,  1. n.  ( ' lark . .  . . . . . . . .  . . . . .  . . . . . . .  . 162 . 1 53 
ilale ti e ,  J .  ,\r . Deyo . . . . . . . . . . . . . . . . • . . . . . .  ' . . . . . . . .  162,35'  
Ru rel heau atlj u s t e r ,  G ranger & Rmith . . . . . . . . • • . IG'2 , 2'�O 
Barl'c l ata.ve a dj u st e r .  E .  J .  G ra n g-{"I' . . . . . . . . . . . . . .  162 ,231 
Harrel tap :lnd faul' e t ,  .\ . C. Sprln gl·!' . . . . . . . . . . . .  lli2,427 
C a s ! n � .  ctt' . ,  tl'<lP f ol' , Adee & F o l e y  . . . . . . . . . . . . . . .  1G:! , :tJ1 
Dasket � t n ff , mu.ch!ne for shav i n g , R .  J .  Bl'ooks •• J r  1li2 , U� 
Bed bottom. s p ,lng, G .  L .  Shcpar(l . . . . . . . . . . . . .  162, 3 16 
Bird cage, H. Delme!' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 . 1-12 
BIrd cage, J .  Maxhe l m e l' . . . .  . . . . . . . . . . . . . . . . . . . . . .  \62 , �OO 
Bit for blast holi'S,  expan dil l l� .  G. Frishe(' . . . . . . . . .  162 , 163 
B ! t  stocl\: , T� .  n . Charles . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 2i1 
Bolt threading machin e ,  E. S('hlcnkcr. . . . . . . . . . 1t.i2. 1!H 
Bolting reel . A. H .  Nordyke . . . . . . . . . . . . . . . . . . . . . . . .  162 , 4tJ8 
Boot lwx toes,  makin g ,  G .  S . lI eaton . . . . . . . . . . . . . .  16� , 3"!1 
1300t soles, edge setting, B . •  J . Tayman . . . . . . . . . . .  162 . 206 
B o t t l c ,  L. F. r .  Schu,ldt . . . . . . . . . . . . . . . . . . . . . . . . .  1ti2 , 314-
Bottle st oppel' ,  H. & n. L. Boll el'manr. . . . . . . . . . . . .  162 , 3-16 
Bottle w i re fa& t c n i ng, II . \V . Yetlugton . . . . . . . . . .  162, 451 
llox,  lamp chimne y ,  N. H arris . . . . . . . . . . . . . . . . . . . . . .  1�, 285 
Bridge ,  i roll , J .  B. E�Hls . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 ,357 
BrIdle bit , A. lluermann . . . . . . . . . . • . . . . . . . • . .  162 , 3.t8 
Broller, H . •  1. Chambel'llu . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 1 2 
Bronzing mach ine, Forbes & Hallock . . . . . . . . . . . . .  162 , 161 
Bu(�k l e ,  B. C. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  161 , 211 
ll ul l ' s  eye , 'V. 'V. \Yilcox . . . . . . . . . . . . . . . . . . . . . . . . . .  162 " , '5 
Burner, lamp, J .  Plgot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 303 
Can. stand oil , J. D . Gray (1') . . . . . . . . . . . . . . . . . . . . . .  6 , �D6 
CanB,  nozz l e  for oil , 1V .  Doe . . . . . . . . . . . . . . . . . . . . . .  162,223 
Cap box , A. Hnskamp . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 387 
Car brake ,  A. Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 . 3 1 0  
C a r  brake ,  D. D . Kimel . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162,200 
Car brak e ,  Laauwe &:; 'Yi n k o op.. . . . . . . .  • . . . . . .  162 , lij 
Cal' conpling', O .  T. Baker . . . . . . . • . . . . . . . . . . . . . . . 1G2 , 8 :�6 
Cilr coupling,  G .  C .  Schow . . . . . . . . . . . . . . . . . . . . . . . . .  ' 62 , 197 
Car COUpli l l�, .J . G .  'V i lson . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 449 
Var coupllng', S. 1'. y o u n g  . . . . . . . . . . . . . . . . . . . . . . . .  162 , 452 
Car for elevated rai l ways , H. Stone . . . . . . . . . . . . . . .  162 , 323 
Car for inclined planes, .J . Eal·nslm.w . . . . . . . . . . . .  162 , 358 
Car, ore, S. L. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 1 89 
Car pole coupllng, street , .J .  S. Hagerty . . . . . . . . . .  162 , 379 
Cal' starte r ,  H. W. Dal tz,  �r . . . . . .  " . . . . . . . . . . . . . . . .  162 , 339 
Cal' wheel, 'V . A .  ::\IUes . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , lR6 
Cal'huretcrs, atr pump for, H. Seyter . . . . . . . . • . . • . .  162,255 
Carpet fabri c ,  l;. Horner, Jr . . . . . . . . . . . . . . . . . . . . . .  162,385 
Carriage , Scherb & DOland . . . . . . . . . . . . . . . . . . . . . . 162 ,B13 
Carriage axle lubricator, .J .  )1 . 'W i tmcr . . . . . . . . . . . .  162 , 209 
Carriage Jump sent, C. K .  Mellinger . . . . . . . . . . . . . . .  162 , 297 
Carrlage spring, W . F .  Dusenb ury . . . . . . . . . . . . . . .  162,278 
Cartridges, loading, T. L. Stu rteYant . . . . . . . . . . . .  162 ,.31 
Castcrs, etc . ,  fnetening, Thinncs & Schueler . • . . . •  162 , 438 
ChaIn , drl v c ,  W. D. E wart (1') . . . . . . . . . . . . . . . . . . . . .  6 , 387 
Chair, adjustable Iron , G .  W ilsoll . . . . . . . . . . . . . . .  162 , 4J7 
ChaIr, rocking, A .  LIst . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 179 
Chuck for screw threading, W. A iken . . . . . . . . . . . . .  161 , 137 
Chu rn ,  B. F. Prlce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16� , 308 
CIgar box, C .  Gluud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162,284 
Clgar box, paper, G. A. Beldler . . . . . . . . . . . . . . . . . . .  162 , 342 
C lamp , jOiner's, D. A. FI.her, J r .  . . . . . . . . . . . . .  162,281 
Clamplug dO/vIce, Maxwell & Scott . . . . . . . .  , • • .  , .... . 162,180 

ClOCK, R. H. Strong . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 430 I PIpe or hose coupling, G. M. Hopklns . . . . . . . . . . . . .  162 , 169 
Cloth windIng and me •• urlng , J. Wayl.nd . . . . . . . .  162,438 ' Pipe clo.lng attachment, F .  P. Bourne . . . . . . . . . . .  162 , 268 
Coal scuttle , Feldmeier & Stoeppelwerth . . . . . . . . .  162 , 367 Plauter, corn , C. HutchIns . . . . . . . . . . . . . . . . . . . . . . .  1 62 , 173 
Cock , stop, P. Ball . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16� , 3:5 Planter, corn , J .  Stoll . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162, 428 
Corks, machine for tapering, Z . M. Lane . . . . . . . .  162 , 241 Planters, seed, G. W. Brown (r) . . . . . . . . . . . .  6 ,334 ,  6 .SS5 
Corn sheUer, W. Stover . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 .429 Plate lifter, D. M. SkInner . . . . . . . . . . . . . . . . . . . . . . .  162 , 199 
Cotton gin feeder, F. W. Flynn . . . . . . . . . . . . . . . . . .  162, 371 Plo w ,  C. L. Carter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 151 
Cotton .eed drill, H .  Steckler, J r  . . . . . . . . . . . . . . . . .  162,3'l2 Plow, J. Lane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 62 , 240 
CrucIble mold, J . C. W.U. ce . . . . . . . . . . . . . . . . . . . . . .  162 ,325 Plow attachm e n t .  E . � . Y.rdly . . . . . . . . . . . . . . . . . .  1 62 . 2\0 
Culth·ator , A. B. Colver. . . . . . . . . . . . . . . .  • . . . . . . .  162 ,273 P low, gang , L .  O. Rockwood . . . . . . . . . . . . . . . . . . . .  162 , 25-1 
Curry comb, A .  F. �1igeon . . . . . . . . . . . . . . . . . . . . . . . . . .  1G'2 ,299 Pockct fa stener. D . Neustadter . . . . . . . . . . . . . . . . .  1G2 , 3CO 
Dcnt al bib,  n. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 170 Pot,  coffe e , .J . Boy ers . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 62 ,34i 
De ntal mallet , J. '1' . Collman . . . . . . . . . . . . . . . . . . . . .  l f H . 15-l Pots , spout for sheet m e t a l ,  P. Lesson . . . . . . . . . . . .  162 , 395 
Door check, G. Burt.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 2lj Pres3, cider, D .  C . Starks . . . . . . . . . . . . . . . . . . . . . . . . .  162 . 257 
Door knob , C. Rebstock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , -l 1S Press , lard and c h e e s e ,  A. J. Noe . . . . . . . . . . . . . . . .  162 , 401 
Dough mlxcr, E. U. M orrison . . . . . . . . . . . . . . . . . . . . . .  162 , 187 Press, steam droD , W . II .  H. Slsum . . . . . . . . . • • . . . . 162 , 200 
Drill for drUling metal . Shaw & Lucas . . . . • . . . . • . . .  162 , 315 Pre sses , 01 1  and other, A. Shcdlock . . . . . . . . . . . . .  1 62 , 198 
Dril l . rock, G. H .  Reynolds . . . . . . . . . . . . . . . . . . . . . . . . .  162 . ·119 Pres s .  hydraullc pum p ,  D .  C . Stark. . .  . . . . . . .  1 6" . 256 
Drill, trIpod roc k ,  Nu (tlng & G Ithens . . . . . . . . . . . . . .  162 . 302 Printing press feed gage , J. T u rner . . . . . . . . . . . . . . .  162 , 20i 
EleYator, hay, J .  Jones . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 162 , 389 Propeller, steering, W. H . Mallory . . . . . . . . . . . . . . . .  162 , 396 
Elevator, h ay end g raI n . T. Powell . . . . . . . . . . . . . . . .  162,307 Pump, R. A. M cCauley .. . . . . . . . . .  " . . . . . . . . . . . . . . . . .  1 6:.! , 181 
Elcvato r ,  hydraulic,  C. W. Baldwin . . . . . . . . . . . . . . . 162 , 262 Pump, �f c Coy and Harper . . . . . . . . . . . . . . . . . . . . . . . . . 162 , 402 
F.leYators. safetv c.tch for. F. B. Perkins . . . . . . . .  1G2 . 252 Pump. all', G. E .  Barker . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 . 264 
Em bossing t r  printing sta u p . J. A . Smart . . . . . .  , . 162 , 201 Pump for hydraulic pressc8 , D . C .  Starks . . . . . . . . .  162 , 2;)6 
Engine governor, steam , G. L .  McCahan . . . .  . 162 , 401 Pump, steam, J. North . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1ti2 , 409 Euglne goyernor, steam, ,I . D .  W ll J oughby . . . . . . .  162 , 446 Pump , steam , W .  Wright \1') . . . . . . . . . . . . . . . . . . . . . . . 6 , 393 Engine lubricator, steam, .J . 'Farnan . . . . . . . . . . . . . . .  162 ! 160 Puncll . conductor ' s ,  H .  Johnson . . . . . . . . . . . . . . . . . .  162 . 289 
Engine valve, steam , n. :: clnnldt. " . . . . . . . . . . . . . . .  162 . 196 Puri tl cr, mlddltngs. J .  DrowIl . . . . . . . . . . . . . . . . . . . . .  162 . 269 Engine piston c u shi o n ,  G. H .  f!eynoli.ls . . . . . . . . . . .  162 , 192 Pnrifier, middlings, Crittenuen aud Wat ers . . . .  162 , 276 
Fabrtcs, machh: e for coat i ng .  L. L. Allen . . • . . . . . 162 , 332 Purifier, middlings ,  n. L. Downton . . . . . . . . . . . . . . . .  1 62 , 158 Fan , automati c ,  L .  D .  Statnl)s . . . . . . . . . . . . . . . . . . . . . •  162 ,320 Raflway , elevated, J .  B .  Chu l ch . . . . . . . . . . . . . . . . . . .  l {i2 , 220 Fare box, R. M .  nobinson . . . .  � . . . . . . . . . . . . . . . . . . . . .  162 , 420 Rail way Signal , H. FInd . . . . . . . . . . . . . . . . . . . . . . . . . . . . lfi2 , S09 Fastener, metalli C ,  G .  'Y" . �Ic J- 11 . . . . . . . . . . . . . . . . . .  162 , 184 Railway signal, J . G ordon . . . . . . . . . . . . . . . . . . . . . . . . . .  1 (j'2 , 376 
Faucet , J. U. llIckel (r) . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 , 394 Hallway s wltch, f: . A .  Trapp . . . . . . . . . . . . . . . . . . . . . . .  lij) . 43.J Fenc e ,  farm . T .  W. Owcns . . . . . . . . . . . . . . .  " . . . . . . . 162, 411 Rain water c u t- Off, J . F. H ess . . . . . . . . . . . . . . . . . . . . . l /j:2 , :3B2 Filter rack, M. Leiner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,294 Rain water cut- off, automat i c ,  T. C. Fawcett . . . . 1(i2 , 366 
Fire arm ,  breech- load i n g ,  �� . W. Freun& . . . . . . . . .  162 , 22 1 Rake , Ylnc, J .  W . Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lli2 , 2jj Fire a I m ,  revo}y;ng, F orehand & Wadsworth . . . . •  1�2 , 162 Ring or fastener, suspendillg', G. \V . McGilL . . . . .  1 62 . 1 85 Fire arm , revol,"ing, H. "'hite . . . . • . . . . • • . . • • . . . . . .  102 , 208 Holl for rounding rods. T. S.  Cook . . . . . . . . . . . . . . . . .  1G� , 155 Fire arm , guard lever, e tc . ,  F .  W. Freund . . . . . • . .  162 , 374 Saw filing machIn e ,  T. Doylc . . . . . . . . . . . . . . . . . . . . . . .  1 62 , 356 
Fire artn grIp, F. 'V. :Freund . . . . . . . . . . . . . . . . . . . . . . 16l ,�73 Saw m i l l ,  Circular, C. M . Fairbanks . . . . . . . . . . . . . .  162 , 279 FIre escape , E .  Matt e s.on . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 098 Saw sharpenIng mach I n e ,  J .  L .  K nowltou . . . . . . .  162 ,392 Fire extlngulE>her, J. 1 .  H al l .  . . . . . . . . . . . . . . . . . . . . . .  162 , 2�2 Saw tee th ,  I naertible, E .  Smith . . . . . . . . . . . . . . . . . . .  1G2 , 3H) FIre shield , T .  T .  Moore . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 2,0 � t . E K 162 2�2 Flour. making middlings, R. L . Downton . . . . . . . .  162 , 157 o.; epar8 or, gram , j .  napp . . .  . . . . . . . . . . . . . . . . .  . . . ' . 
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Sewer Inlet trap,  J. McG u i re . . . . . . . . . . . . . . . . . . . . .  162, 403 Forging fHc Ian cs, . . rover . . . . . . . . . . . . . . . . . .  " j Sewing machine, J. L .  Follett . . . . . . . . . . . . . . . . . . . .  162 , 372 Fuel , artifi cial.  J .  J. Endres . . . . . . . . . . . . . . . . . . . . . .  162, 362 S I I I G ) 2"8 Furnace dool's.  J. A shcroft . . . . . . . . . . . . . . . . .  162,�33, 162,834 c w ng mac I n c ,  . 'V . Hotl'man . . . . . . . . . . . . . . . . . .  16; , · :-
. 

Furnace door, E . H .  Ashcroft . . . . . . .  · . . . . . . . . . . . . . .  162 ,325 Sewing machine winder ,  Rhoades ee a l . . . . . . . . . . .  l(i; , 193 

Furnace , hot air, G. E .  Wallis . . . . . . . . . . . . . . . . . . . . .  162 , 436 Sewing machine power , J . K .  'Vel ter . . . . . . . . . . . . .  16:. , .14 1
, Gaffs, throut gear for, C .  H. Klngston . . . . . . . . . . . .  162, 291 Sewing straw brald, W. F .  Sprague . . . . . . . . . . . . . . . .  I r2 . �2G 

Game board, G. Ba, les. . . . .  . . . . . . . . . . . ..  . . . . . . . . .  162 , 1.jJ Shawl strap handl e ,  H. Edwards . . . . . . . . . . . . . . . . . . . .  IG� , &iO 
G a s  retort, S. S .  P �tnam . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 309 Shoe , L. Heatll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  lG2, ICG 

G as stove, Bu rnham & Tai te . . . . . . . . . . . . . . . . . . . . . . . .  1G2 , 150 Shot boxe:;; , cut· oft' for, H. C .  'Vey . . . . . . . . . . . . . . . .  162 . 326 
Gate, automat l c ,  C .  E. GillespIe . . . . . . . . . . . . . . . . . . . .  162 ,283 Shot charges, U .  A . Capewell . . . . . . . . . . . . . . . . . . . .  1ti2 . 3.J9 
Gate , farm, G. O .  P.o .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 42 1  Shovel, C. H .  Sayre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 312 
Gate ,  farm , J. N. 'V 1 1 s6n . . . .  . .  . . . . . . . . . . . . . . . . .  162 ,448 Shovel blanks , casting, Binns and .Barnes . . . . . . . 162 , 145 
GUding, passe· partout baEe fort H .  McHugh . . . . . .  1G2 . 404 Shovels . m an ufacture of,  T .  J . .c lak€' . . . . . . . . . . . . .  162, Uti 
Glass stands, pressed, Hobbs & Ilroekunler . . . . . . .  162 , 234 SIght protector, M. H. Mendenhall . . . . . . . . . . . . . . . .  162 , 29$ 
G lass mold , Hobbs & Brocknnie .. . . . . . . . . . . . . . . . . . . .  162 ,238 Slgn, F . BlIllngham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 , 1 l1  
Glassware, A .  A. Adams . . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,380 Sign frame ,  open , E .  F .  Southward . . . . . . . . . . . . . . .  1G2 , 2:')3 
G lassware , C. 'V . Bl'uckulller . . . . . . . . . . . . . . . . . . . . . .  162 ,216 Skate, L .  S. Ingraham . . . . . . . . . . . . . . . . . . . . . . . .  . . .  162 , 1 ,4 
Governor,  D .  L .  F. Chase . . . . . . . . . . . . . . . . . . . . . . . . . . 162,219 Sled runner, R .  B .  Bird . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162, 266 
Grain scourer, l\I .  ]) . Beardslee . . . . . . . . . . . . . . . . . . .  162,218 Soda water generator. J .  Anderson . . . . . . . . . . . . .  162. 212 
H.rro w ,  J. McPllerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162,295 SpInnIng machIne,  C. Z .  Mattl.on . . . . . . . . . . . . . . . . .  162 , 246 
Harro w ,  G. H .  Pound e r . . . . . . . . . . . . . . . . . .  . .  162 , 806  Splunlug rin g ,  W . T. Carroll (r) . . . . . . . . . . . . . . . . . . . 6 , 336 
Harrow, C. W. Strombeck . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 205 Stair rod, A. W. Porter . . . . . . . . . . . . . . . . . . . . . . . . . . . 162,.n6 
Harvester, ,/. H El w ard ( .. ) . . . .  . . . . . . . . . . . . . . . . .  6 , 395  Ste.m trap, G .  M .  HopkIns . . . . . . . . . . . . . . . .  . 162 , ' 68 
Harvester, bean. Barh cr & Amfs . . • . . . . . • . • . • . • . . • •  162 , 189 Stove and steam heater, couKing T .  Penton . . . . . .  16;! , ·t 1 :� 
Harvester rake, J .  ll. Myers . . . . . . . . . . . . . . . . . . . . . . . . 162,41)5 Stove ,  cooking, J. l{'. Hyde (1') . . . . . . . . . . . . . . . . .  ' .,t'. li .:i'i(J 
Harvester reel, F . Wyman . . . . . • • • . . . . • . . • . . . . . . • . .  162 , 829 Stove ,  gas, Burnham and Taite . . . . . . . . . • . . • • • . . . . • .  162 , 1 !'i) 
Harvester pitman holde r , C .  Wheeler, Jr . . . . . . . . .  162 , 328 Stovc. magazine , H .  Blum . . . . . . . . . . . . . . . . . . . . . . . . .  16� , 3-H 
H.t brushIng machine, A .  S ,  Joyce . . . . . . . . . . . . . . .  1G2 . 390 Stove p Ipe shelf, R. D .  Farr . . . . . . . . . . . . . . . . . . . . . . . . !G� , 365 
Hatchwa.y s,  safety gU:ll'd for, E. Scll lcn ker . . . . . . . • 162, 195 Stovc , reservoir cooking, J .  R. H}' d e  (!.) . . . . . . . . . .  6 , 390 
Hay loader, P. L. Craig . . . .  . . . . . . . . . . . . . . . . . . .  162 . 221 Strect sweeping machine , W. 'M . Blume . . . . . . . . .  lli l , 3-l5 

Heel stiffener, J .  'V . Hatch (r) . . . . . . . . . . . . . . . . . . . .  6, 388 Sugar , refintng, F. O. Matthlcsscn 16!,2.t2, 162 , 243, 162 , 244 
Holst, hydraulic.  F . Hochow . . . . . . . . . . . . . . . . . . . . . .  162 ,311 16J ,2 J;i 
Horse i ntcrfering pad . H. S. �lchols . . . . . . . . . . . . .  162 , 251 Table , L. Postawka . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . .  1 6� , 30 1  
Horseshoe . J .  D .  F e 1 tnou�en . . . . . . . . . . . . . . . . .  " . . .  162 , 280 Table ,  mangle a n d  nonlng, F .  W a y  . . . . . . . . . . . . . . . .  16:! , 43!) 
Hose pipe nozzle . compound, C .  L . •  Jones . . . . . . . .  Hi2 , 388 Table, folding, J .  Bradfi e l d  . . . . . . . . . . . . . . . . . . . . . . . .  1 G� , 215 
Hydran t ,  H. H. C loYer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 351 TannIng hides , Bartenbach .nd Rlchlel· . . . . . . . . . . .  162 , 1.0 
Hyur:m t .  street. J .  Flower . .  . . .  . . . . . . .  . . . . . . . .  162 . 370 Tap and fau cct for barrc l s ,  A .  C .  Springer . . . . . . .  162 , 427 
I cc machine .  S .  B .  Martin . . . . . . . . . . . . . . . . . . . . . . . . . .  162, 397 Target, C .  Buckner, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 1 .W 
Ice machIne, A. H ,  T�lt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 432 Telegr.ph w ire , Insulated, W. Strickler . . . . . . . . . .  162 . 20J 
Injector , steam , D .  F ergus . . . . . . . . . . . . . . . . . . . . . .  162,368 Thill coup1Jng, J .  S. Smt t h . . . . . . . . . . . . . . . . . . . .  . 16.::! ,2U2 
I ron , pile for bar, W. F. D urfee . . . . . . . . . . . . . . . . .  162 . 159 Tobacco package , J. D. CHip . . . . . . . . . . . . . . . . . . . . . .  162 , 353 
.Iclly press,  W. W. BostwIck . . . . . . . . . . . . . . . . . . . .  162 , 147 Toy pistol , A. E. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162, 258 
K ett l e  handl e ,  tea,  W. S. Potwin . . . . . . . . . . . . . . 162 , 305  Trowcl, plasterer's, C. Disston . . . . . . . . . . . . . . . . . . . .  162,355 
K ey fastener . R . F. Gibson . . . . . . . . . . . . . . . . . . . . . . . .  162 , 282 Truck, bagga g- e ,  T. W . Portcr . . . . . . . . . . . . . . . . . . .  162 . 190 
K e y  fastener, .J . Thornton . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,259 Tuck creaser, H. C. Goodrich . . . . . . . . . . . . . . . . . . . .  162 , 2.<:7 
K lIn ,  b rick , P. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 425 Tuck markers , II . C . G oodricll . . . . . . . . . . . .  1 6 2 , 22.'; , 16'1 , 226 
K nlfe cleaner, F. A. Plllllip pl . .  . . . . . . . . . . . . . . . . . . . .  162 , H5 ValYe ,  Landsell and Loug . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 178 
K nife , pocket,  C .  P. BenedIct . . . . . . . . . . . . . . . . . .  162 , 265 Veh :cle axle, S .  T .  Gamwell . . . . . . . . . . . . . . . . . . . . . .  162 , 375 
Kn i tting machine needle,  S . Pebcrdy . . . . . . . . . . . . .  162, 1 12 Vt"hlclc seat, R. Uakestraw . . . . . . . . . . . . . . . . . . . . . . . .  162 , 310 
Ladtlel., 1. & C. Erkskl ne . . . . . . . . . . . . . . . . . . . . . . . . . 162 , 3&1 Vchl cle sprIng, G. �'. G odley . . . . . . . . . . . . . . . . . . . . . .  162 , 1 65 
Lamp bracket, H. G. Hubou . . . . . . . . . . . . . . . . . . . . . . . .  162 , 171 Vehicle wheel , J . CurUs . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  162 . 222 
Lamp chlmueys, box for packIng, N .  H arrl • . . . . . .  162 , 285 VehIcle wheel, A .  A .  Phllbrick . . . . . . . . . . . . . . . . . . . .  162 , 414 
Latch, door, J. A .  Colby . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 272 Ventilator ridge , J. S .  Wightman . . . . . . . . . . . . . . .  162,261 
Latch, door. J. H. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 275 V essel for lnllammable liquId., Chase and Crane . 162 . 350 
Latch, locking, C .  Seymour. � . . . . . . . . . . . . . . . . . . . . . .  162 , 423 Vessc l ,  metallic , W. B .  Scaife (r) . . . . . . . . . . . . 6 , 391 , 6 , 392 
Lathe for turning wood, gage , :F. GonIet.  . . . . . . . . .  162,229 V essels, propell1ng and steering, Dor1nan et al • . .  162 , 156 
Lathe , metal turning , T. Wilbraham . . . . . . . . . . . . . .  162 , 4!-1 Wagon brak e ,  O. T. Ilaker . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,337 
Leather worl<, seam for, 8. W. Shorey . . . . . . . . . . . . .  162 , �2-I Wagon tongue attachment, W. M . Bernhard . . . . .  162, 214 
U gh t and heat . collecting rays of, P. BalestrIeri . .  162 ,263 Walls,  cramp for hollow, R. Hlnye.t . . . . . . . . . . . . . 162 , 383 
Locomotive running gear, F .  S . 'V . Nowotny . . . .  162 , 410 'Vash bench, cxtension, S. Wlswall (r) . . . . . . . . . . .  6 , 398 
Lock, combln.tlon , W. G li fi l l.n . . . . . . . . . . . . . . . . . . .  162, 164 Washer, met.lIle , M .  G .  Hubbard . . . . . . . . . . . . . . .  162 ,386 
Loom harness motion, O . ·W. Kenison . . . . . . . . . . . .  162 ! �38 \Vashlng machin c ,  J. A. Eberly • • . . • • • . . . . . • . 162 , 359 Loom heddle fram e ,  F. S. Pratt . . . . . . . . . . . . . . . . . . .  1 62 , 191 WashIng machlne, .1 .  W. Hampton . . . . . . . . . . . . . . . .  1 62 , 380 Loom pattern chain, L . •  J .  Knowles . . . . . . . . . . . . . . .  1 62 , 176 'Vashing machine,  E. W. Maxson . . . . . . . . . . . . . . . . .  162 . 399 
Loom warp beam , E. Oldtleld . . . . . . . . . . . . . . . . . . . . . .  162 , 168 Wnslllng m.chlne, T. J. McWane . . . . . . . . . . . . . . . . . .  162 , 296 Lubrica tor for steam engines, J .  Farnan . . . . . . . . . .  162 , 160 Washing machin e ,  A. E. Worden . . . . . . . . . . . . . . . . .  1 62 , 327 Marhl e ,  etc . ,  grindin g ,  Rob I n son et al . . . . . . . . . . . . .  162 ,253 'Watch ca8-e , F. Steffany . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 62 , 331 Mashing mach i n e , .1 . A . M nlIer. . . . . . . .  . .  . . . . . .  162 , 248 'Yatch casc mach i n e ,  C . L .  Th1ery . . . . . . . . . . . . . . . .  1 62 , 324 M etal bars, e nlargtng ends of, G .  H. Sell ers . . . . . .  1(;2 , 422 W ater closet seat, J. E .  Wal t er . . . . . . . . . . . . . . . . . . . .  l(i2, 437 �Illlstone balanc e ,  S. Bernhelsel . . . . . . . . . . . . . . .  162 , 1�3 Water wheel,  T. K rIng . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 293 �lInclng maclllne, J. A. M lller . . . . . . . . . . . . . . . . . . .  162 ,247 WeU perforatlng tube, C .  L. Travis . . . . . . . . . . . . . .  162, 435 .Molding machine ,  J. II. Blaisdell . . . . . . . . . . . . . . . . .  162 , 343 'VeIls, pumping, Nickerson and Htl'eeter . . . . . . . . .  162 , 406 Nail extractor, M. D .  Converse . . . . . . . . . . . . . . . . . .  162 , 274 'V ick ralser, H .  C. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16� , 286 Xecktle holder ,  M . A. Head . . . . . . . . . . . . . . . . . . . . . .  162 , 287 Wlndmlll, M. G ore . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 162 , 228 N eedles,  punching eyes ot, S. C. Kingman . . . . . . .  16:.! , 175 Window screen ,  J . K nowles . . . . . . . . . . . . . . . . . . . . . . .  162 , 391 Nut lock. S. Brunson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 ,270 WIndow washer, C. II . SmIth . . . . . . . . . . . . . . . . . . . . . .  162 ,318 Nut lock ,  C .  L. Holland . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 167 Wood, hen dIng, S. R. Balley . . . . . . . . . . . . . . . . . . . . . . 16'l , 138 OB cloth , poUshlng, J .  Webber, Jr . . . . . . . . . . . . . . . .  162 , 440 S 62 31" OUs ,  lubric:uing, Gordon and Bumpus . . . . . . . . . . . .  162, 377 "Trench, H . R. loat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , , 
Ore crusher ,  G. E .  N oye. . . . .  . .  . . . . . . . . . . . . . . . /62 , 301 Yoke, ueck, C .  R. Moon . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 2J9 
Organ ,  pneumatic actio n ,  T .  Winans . . . . . . . . . . . . . .  162 ,4.'50 
Ove n ,  baker's , D . McKenzie (r) . . .  . . . . . . . . . . . . . . . . .  6 , 397 

Paper barrel, N .  Keely . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  162 , 237 
Paper box feed mechanIs m ,  E. B. Beecher . . . . . . .  162 ,341 
Paper, calenderI n g ,  N. H. WhItten . . . . . . . . . . . . . . . .  162 , 260 
Paper cigar box, G. A. Beidler . . . . . . . . . . . . . . . . . . . . .  162 , 342 
Paper fa.tener, G. W. McGlIl . . . . . . . . . . . . . . . . . . . . . .  162, 182 
Paper fa.tener, metalliC, G .  W. McGlU . . . . . . . . . . .  162,133 
Paper feeding machine , D. Colbock . . . . . . . . . . . . . . .  162 , 352 
Paper tube machlne , J .  F. Jone . . . . . . . . . . . . . . . . . . .  1 62 , 236  
Pavement w o o d .  Carr a n d  PhlUlps . . . . . . . . . . . . . .  162 ,218 
Pa-·ement., laylng cement, J .  H .  Hurlbut . . . . . . . . .  162 , 1 72 
Pavlor'. rammer, G. H itchcock . . . . . . . . . . . . . . . . . .  162 . 834 
Pen holder, J. Larru . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16� ,398 
Photograph burnIsher, E.  R. We.ton . . . . . . . . . . . . . 162 ,442 
Plano key_, devIce for sbaplng, M. Pratt . . . . . . . . . .  182,417 

DESIGNS PATENTED. 
8,272 . -STOVEs . - B .  M. Anthony , Detroit, MIch . 
8 , 273 .-0IL CLOTU S . -J . Barrett.  N e w  York city . 
8 ,274, 8 ,275 . -BRE . .\ STPIN .-L. S. Beals, Astoria, N .  Y. 
8 , 276 . -POTTERY .-J. Coxon, Trento ll ,  N. J .  

8 , 277. -COFFIN SCBEW B . -N . Hayden , Essex, Conn . 
8 2'8 . -BADG B . -H .  C. Lees , PhiladelphIa,  Pa . 8,279.-HITCBING PosTs.-L. Schaefer, Cleveland, Ohio . 
8,2SO.-PICTUBB MOUNT S.-R . Trautmann,New York c t ty .  
8,231 . -VASE .-W. Tweeddale , Brooklyn , N .  Y .  
8,282 . -PITCBBB.-H .  Vasseur, Wall1ngford, Conn . 
8,233 . -SPOON8 , BTO .-C .  Wltteck, New York cIty. 

TRADE MARKS REGISTERED. 

PIanoforte pedal , L . C. Whltlll&' . . . . . . . . . . . . . . . . . . . 162 , 443  2, � . -MBTAT, CAlli, BTO . -T .  Bu rger. Plainfield ,  N. J . 

2,384. -MEDICINE . -E . R. Burnham, ChIcago , I l l .  
2 , 385 . -S"AP . -W .  Conway, Pblladelphla, Pa . 
2,386 .-MEDICINE .-W. M. Clarke & Co . ,  Bostou , Mas. 
2 , 387 . -SDIRTS . - E .  JennIngs & C o . ,  Chlc.g o ,  I I I .  
2,388 . -WATCU MOVE>IENTS .-L .  & M .  Kahn ,  N .  Y .  clty 
2.389 .-LARD.-A. & J. M .  Moses, New York city .  
2 , 390 . -LARD . - G .  C .  Naphey. & Sou , Phlladelphl., Pa . 
'2,391 .-PETROLE"L"lI . -POWer & Co . ,  London, Eng . ,  et a t .  
2,392 -MEDICINE . - ,/ .  H .  P.uttley.  S a u  FrancIsco , Cal . 
2 , 393 . - J A )I� , ETC . -P .  J. H l r ter,  PhiladclphI a ,  Pa . 
2 , :)9 '  to 2 ,3�)7 . -TO BACCO . -.T . SarrazI n ,  New Orleans, La . 
� ,3!IR -STOvE s . -Snmmer K i n g  ('0 . ,  l'ittsbul'gh, Pa.  
2,3!Y.1 . -COpy ABLE INKs . - F .  de B .  Bert o t ,  N e w  York c i ty 
2 . �IJ(l.-SILK S . -A .  De G re i lI & C o . , �ew York cIty.  
2" IOI . -CoFF E E H .  ETC . - F o ('h .t  & C o . ,  Philadelph i a ,  Pa . 
2,-l02 . - S P I R ['I' s . -FrC'l b r l'g et a l . , C i nCinnati , Ohio . 
2,403 . -STARcH . ·-G l c n  C O \· c  S t ar(�h ( '0 . ,  N('w York city . 
2 , 40 L -CORN FLO"L R . -G lcll  ( 'OYl! � t al'{'h Co . ,  N .  Y .  city . 
2 , .J.1I5 . -RASPS ANI.. FI Ll:S . -- H (' l l cl '  I'l al . , N ewark , N. J .  
2,-l06 . -So '\ P . -L i ncoln �I'f'� ('0 . ,  Pl'o\· j d {· n c c .  H. J .  
2,,107 . -- G r.OYES, E'fc . -Passavall t & Co . ,  X e w  York c ity 
'2 , 40-' . -ToY s . --IL J c n ki u s ,  Brookl y n .  X .  Y .  
2 , -109 . -CORS};T S . ·-- S ,  K le i n he-rge r ,  N e w  York city.  
2 , 41 0 . - F I SIJ . - Eagie F i sh Cu . ,  New York cit y .  

SCHED ULE OF PATENT FEEl!!. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  810 
On each Trade mark . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8�1I 
On filing each appllcatlon for a Patent \17 year.) . . . .. 1 11  
On ls.ulng eaclI ol'lglnal Pateur . . . . . . . . . . . . . . . . . . . . . . . . . 20 
On appeal to Examlner.· l n · Chlef . . . . . . . . . . . . . . . . . . .  tl1 0 
Un appeal to CommIssIoner of Pater,t,' . . . . . . . . . . . . . . . . 20 
OU .ppllcatlon for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . . ao 
On nllng a Disclaimer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 0 
On an application tor Des!gn (3X years) . . . . . . . . . . . . . . 10 
On application tor Deslgll (7 years) .  . . . . . . . . . . . . . . . . . . . 1 11  On appllcatlon tor DesIgn (1·1 years) . . . . . . . . . . . . . . . 8aO 

CANADIAN PATENTS. 
LIST OF P ATENTB GRAN'l'ED IN CANADA , 

APRIL 16 to 2 1 ,  1875. 

-1- , 630 . -\\'111 . T. I-!oot et a l  . •  I ngcrsol l .  Ont . Hadiator and 
steam hecltIng apparatu s .  April 1 6 ,  1R'i'5 . 

.f , 637 . -.J . L. A I ' a m s ,  Montreal,  P . Q. Tobacc o  cutter 
A pril 1 6 , 1875 . 

,1 , 638 . -.1 . D. Stark , Brooklyn . N .  Y . ,  U .  S. ElasUc 
whcel l u bricator . April 16,  1 87 :1 .  

'1 , 639.-A . n .  SwaIn , Winchester. I ud . ,  U .  S .  Adjustable 
table and ironing board . Apl'i1 1 6 ,  1375. 

4 , 64 U . - R .  F. C o oke . Ne w YoI'k c i t y ,  C .  S. Elast!c horse 
shoe. A p l' i l  1G, 1�7j . 

4 , fJ U . -J .  E .  'Wisner, Fri�ndsh i p ,  N. Y . ,  P. S. Horse 
hay rak e .  A pr1l 1 6 . 1875 .  

4 , 6tl . -)L D .  �[ urray e t  ni . , J o h n s t o \v u ,  N .  Y . ,  P .  S .  
Breast collars f o r  h a rn e � s .  A pr i l  1 6 .  1�'i!i . 

4 , 643 . - A .  L. Cnrey et al. , Ypsi lan t i .  Mich . ,  I f .  S .  Chain 
pump buck e t .  A p ri l  17 ,  1�'j5 . 

4 , 644 . -\Vm. IT. G1bb s ,  {J �haw a, O J i t .  M : dtll1ngs lJurifi e r .  
A p r i l  1 7 ,  1875 . 

4 ,6J5 . -ll . 'V . •  J e tTe l'Y , \\'u<HJ h l' i d g c ,  On t o  Bolt lock fol' 
pitman b o x .  A p l' i l 17 l R : � .  

4 , 646.-J. <.:urrl e ,  Toron t o .  O n t .  Holler foam p rcventer 
and fuel savcr. Aprtl 1 7, 1H75 . 

4 , B47 . -J .  F. 'Vcbst,�r, Hamiltoll , Ont . �crew mach Ine . 
April 17,  UI'i5 . 

4 , 6 1 8 . - L .  'V. Huss e l l ,  Gani\llogu e ,  O u t .  Fence coruer 
April 17 ,  1S75 . 

4 , (j-!tJ. --U.  � l opt'I', )Io J l t r\�al,  P . Q. Hyd rogen generat o l' 
and carburett" r  comhined . AprU 1 7 ,  1875. 

4 , 65O . - S .  R. Bai ley,  B oston , Mass . ,  U. S. 'Vood- beud
ing maclline . Apl'il l 1 , 18';5 . 

·i,651 . - 'V .  G. P.awbonc, Toron t o ,  Ont o Cartridge creaser 
April 1 7 , 1S'i5 . 

4 , 652 . -S .  H .  H a l l ,  Belle .Pla i n t' ,  Iowa, U. S .  Tan " a t  
April  20 , 1875 . 

4 , 653 . -J . R. Porter, l.' llrmon t h ,  X. S. h'l /ning machine . 
ApI II 20, 18.5 . 

4 , 65t . -E .  T i ffany , Benningt o n ,  Y t . ,  t r .  1':;. C i rcular k nit
ting machin e .  Aprfl 20 , l b'iTi . 

4 , 65."l . - A .  G. Gray, St . . J o h n ,  N. R. �Iow illg machI n e .  
A p r l l  20 , 1 �73 . 

4 , 6Sfi . - S .  Uydb e c k ,  UNi )Ving, �1 i n n . , LT . S. Mortising 
machi n e .  A pri l 20, 1 875 . 

4 , 657 . - £ . I .. evy , E l l:.nllle , Fla . •  U. S. F e n c e  picket m a o  
chine . A p r i l  20 , 1 875 . 

..J , 658.-"· m .  PeakeI' et al . , L ramp t on , Oll t .  H o t  all' dumb 
stove . April 20 , 1 �7j . 

4 , 659 . -J . S. K e m p ,  Magog,  P . Q. Manul'P, · sprt"lltling 
mach i n e .  April  21 , 1':"075 . 

4 , 600 . -H . Curtis , ,J r . ,  Boston , Mass . ,  U .  S . Buckle a t ·  
tachment . AprJl 2 1 .  1 M75 .  

4.661 . -'Vm . S h p !!. ,  Trento n ,  O n t o  M ilk a n d  liquid cooler 
April 21, 1 8j5. 

4 , 6tJ2 . - W m .  J .  Mansell,  Toronto , Onto  Self-acting car 
counlmg. April 2 1 . 1875 . 

4 , 6ti3 .�-W . H. Landon. Princt'toll,  O li l .  PUI'lor cooking 
stoYe . .\prIl 21 , 1875 . 

4 , 664 . -'V . •  J .  Wauchope , Nlddrl c ,  Scotland e t  a l .  Gas 
manufacture . Aprll 21,  1875 . 

----------------

----------------
Back Pair" • • • • • • 81.00 a lin ... 
Iuslde Pal{" • • • • • •  71i cents a lio .. , 

Engra\)inu� may IIeatl advertisements at the game rate 
per line, bll measurement, l1Il the letter press • .Adver
tise1Mnt<! 1ntUlt be receiVed at pubiicat'um ojJ/iJe (U 
001'111 a..� Fl1dall mornina to appear in neat 'lMt1e. 

--- --------------

FOR SALE, 
A part or whole lnterest !n A GOOD MANUF A C T U R
ING B U S INESS , PROTEOTED BY PATEN'rs ; may be 
moved to an¥ pat·t of the country. A large husiness may 
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MACHIN E I{Y, c.re of !lA (JCHT' & C O . , 191 Fulton 
Stree t ,  New Y o rk . 

"ED ECrG RAPH Y. H �frit��g !.��� s�r�r.�7 ":"�o;; 
pl(.te .spltem uf }"hOllcti..: R tlurl Iland- tbe. IlL(Jct(,st, �no.,t f!uc ple, 
��i*1;����te���������r������., C���,li�[I:I��o�rlca l�rall;�:�r�&tl:�t;�:t;:l;� 
(ort) nine !>nokes of the pen , and 14-0 warda per n H I: U H �  TI.f' unetn 

�13ii�ls�h��i� l�a�1��� :r6'0:rli�;,�y ��,���� ���� .. tA�����! w���d. -
FOOT LATH ES-Eureka Foot Lathe, $15. 

Combination Foot Lath e ,  $55. Automatic ]�orfng Tool, 
$3 .  Send for lists to Amateurs' nnd A rtlsan t-i '  Elllpo
rlum , JACKSON & TYLER, 16 G erman Stree t ,  S.ltl
m ore, :M d .  
--��------ ------------ - -----� Model ��!!!��. 

J"-� C a s t i n e: s � =s for msklng .miilt 
MO(1el Steam J<.nglne8 1" In. bore, 3 In . •  troke, price t4 ;  
ditto 2 In.  bore . 4 I n .  stroke. price $10. s.ame .tyle 88 cut

d
· 

Eureka Foot Lathes only 15 Dollar. . Gear Wheels an 
Part. ot Model s .  All kinds of Small Tool. and Materl· 
al. . IJIu.trated Catalogne Free . 

GOODNOW & WIGHTMAN, 28 CornhUl BOlton, Mall 

© 1875 SCIENTIFIC AMERICAN, INC.
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BAIRD' S 

FOR PRACTICAL MEN. 
Our new and enlarged CATALOGUE OF PRACTICAL 

AN)) SCIEN TH'IC �OOKS-OO pages, 81'0 .-sent free to any one wbo will furnlsb his aduress. 
HENRY CAREY DAIRD & CO., 

INDUSTRIAL PUDLlSHERS AND nOOKsELLERS, 
406 WALNUT STREET, Phlladelpble. 

STEAM BOILERS FOR SALE. We have geVCll Cylinder Horizontal Tubular Bui te rs for Sale, 50 and 60 horse power each. have been used less than .t vears , 1:1.11< 1  SI'C in good condition. A great oppor· tunity 'foJ' thOEC wanting that type of bonet: . Th�y are taken Ollt to gl\'C place to the Densmore SectIOnal :safety 
W�I�8n�I��c��JriCth�nD�����::��C����1 ��f:�;·ttN::: 
we ebre��n�O���e����h�k�� fl�:�e;�y8�n�:1���W�r lring8�8 Prrce, for the largel' s izes . with all tlttings complete , $2t per horse power. Send fOl' illustrated .pamphlet . DENSMOI!E & CO . ,  Corner o f  FlushIng and BeUford Ave ' "  Brooklyn , N .Y.  

THE 

Bi[elo Yl  En[ine, 
'Tile ("heapest and Rest Portable Engine olIere!l to the Public . 
I Price, 4 HOl'�e Power . . • . . . . . • 300 

. .  � : : :: : : : . : : : :  �� 
8X H • •  " • • • •  540 

• , 12 • •  • • • • • . • • 725 " 15 • • • • . . . •  800 
PrIce of Stationary EngIne s :  

4 Horse Power . . . . . . . . $150 
6 "  . .  . . . . . .  175 

7 to R� . . • • . . • • • •  225 12 to 15 " . . . . . . . .  800 
Send for Illustrated Circular : anu PrIce List. 

H. B. B I GE L O W  &: CO., New Hllven, Conn. 

AGENTS W ANTED.-$40 a Week and "Expen
ses. or $100 forfeited . All the New anu Standard Novelties, Chromos, &c .  Valuable Samples free w1th circulars . Ol!IEN 'rAL NOVELTY Co . •  1llChambers St. ,N.Y. 

FIRE PROOF SHUTTERS. 
CLARX .. co's SELJ'·COILIBO ROLLIBO STEEL SJlUTTERS (Burar1ar ProOC), F'or Store 

Fronts and Rear Windows, reqnlre no machinery or balance welllhts, and can be applied to any opening ; also Roli
ng Wood Shutters for Store I and Dwelllnis. Tilousands are In dally nse, and are acknowledged tbe be.t shutters In 
tbe world. Send for Catalollue to JAMl!.S G. WILSON, Manager. 
London, ParIs, Vienna, and Berlin. 

Machine!?, 01 Imp .... ed �trlell for makl!J. 
SHINGLEs DADING,' AND STAvES 
Sole makers of tbe well known h'PBOVIID LAW'. PATIINT SruNGLII AND HIUDING SAWING MACHINII. For clrcula .. address TREVOR .. CO . •  Lockport. N. Y .  

BLAKE'S PATENT 
Stone and Ore Breaker 
emlhe. all bard and brittle 8nbatance. to any required .. Ize. Also , any kind of STONK for RoADS and for CONC1IJITII, "'c. Addres. BLAKE CRUSHER CO. , 

New Haven. Conn. 

PUNCHING For the Beet and Cllea,. 
AND eet address THE STILES 

DROP PR"'SSES '" PARIrto:R PRESS co., 
.D • MmDL:J:'l'O Wlf. CoNN 

THE Union Iron Mills, Pittsburgh, Pa. 
The attention of Enldneere and Arcllitects Is called to our Improved Wrougbt:"Iron Beama and Glrde .. (pat· tented) , In whlcb the componnd welds between the stem 

:,��
a
�!:a:"�!.';,�������:��:���:��lfe����

n 
�

e
p��� P!'red to furnlsb aU Ilzea at terms 88 favorable aa can be obtained elsewhere. For desorlptlve IlthoJP"l'Ph addre .. ()��."��r')�tbe .. II< Co .. Union Iron MIIII, Plttsburgb.Pr. 

The Toll Gate I PrIze Picture sent tree ! An - • IngenloUB gem ! 30 objecta to llnd l Addre .. wlthatamp, E. C.ABBEY, Bu1ralo. N.Y, 

P A T E N T  

an�!�:t'!! .. ,�Y !1w���n��(lf' 
olllNa1f Arbo .. , and other wood· working machinery. S. A8en'pg,��U:ut�,I��. Co . •  j � r4�t'Jl,sk\o�ion. 

BE�UTIFUL DECALCOMANIA or Tranlter Picturefi, with (,d l inl1.rl,lc1.1onl an'" i4 pro 1 0 Th�o!�
e
HI::ls:����::!, �1��ne��,A����<;:" t.�a��; 

;�.im�l:�;�:�, �:S����'I;�:,ssl::r:d��:��c:i�'I�e:� 
... to ImiL'\t.e tbe 1I10St beRut\(ul painting. Abo 5 

beautiful Gt!1n Chromo! (or 10 cent!., 50 (or SO cII!llh. Ali!.'enu 
w&D.ktl. Addreu J. L. PATTEN & CO., 11  Pine St., New York. 

TH B I M'P R O V E D  

218 West 26tb St. ,  New York, aud at 

COPE de DIA.XWELL DI'F" G CO.'S 

INDEPENDENT BOILER · FEED PUMPS tbe most reliable and low-
:��&��t�g:'tt:� ��g: ,.o�e'it�at!��J ����s�i:��YI� ton, Oblo. WARBRooll., Chicago, III . ;  Cincinnati, Ohio . $60�$gO-iiitii��r:\�:�w.��t!r�:����i $77 A WEEK to Male ann l! emale Agents, In tbe.r locality. Costs NOTHING to try It. Partlcula . s  FREE. P. O. VICKERY .. CO. , Angusta, Me . 

OTIS' .:j,i:;;;-:-
OTIS, BROS. & CO No. :US BROADWAY, NEW YORK. 

DAVID'S PATENT 

Bradley's Cushioned Hammer NIAGARA S T E A M  P U M P, For  C r i n d i ng 
Dones, Fertilizers, Clay for 
Bricks, and hard matedal. 

-------- --

has larger capacity, I. 
��:�og;:::a���8 ��:: a�S better work with less expense for power and repaIrs thon any otber 1Iam· mer in use. Guaranteed 88 reC01ll· mend ed. Address 

BRA DLEY 
Manufacturing 

Company, 
SVRACUSlI:; N. Y. 

KNIGHT'S AMERICAN-MECHiNICAL D-icTION A RY " Cyolopcula of ScIence. Art and ManUfactures/ one 01 the tlnest •• well as most use ful book. over pnbl shed. Nothing else will take Its place. It Is the only work In existence which gives an adeqnate view of the present advanced state ot mechanical science . !t�� 1��o:��a�l?& r�fli!'�'���1�����I�f�ia6��e W�����J Thousand Doliars ($100,000) . It will be Issued In S8 parts or three bound volumes .  The price of each part Is 50 cents, payable on deUvery . PrIces for each bound volume : Cloth, $7 i sheep, ,8 i halt morocco. 19.  A gentleman Of good addre.INI and b u.JfineS8 ablillY t desirlng profitable emplo1lment . can ohtfl.ln a good aQencl/ for thi8 war k by applying to J. B. FORD & CO.,  Pnbllshel's, �7 Park Place, New York. 
IMPROVED MACHINERY for STAVE HEA.DING, SHINGLE AND HANDLES. CABINET MAKE R'S MACHIN ERY, BAILEY GAUGE LATHE DURKEE'S  AUTOMATIC SAW MILL (Improved),' KEY SEA.T CUTT!NG, PULLEY BORING AND 

M�t1WE�,�lA��{f��;l�EJ��RY:bL��c�i��r CABLE & SHEA VESt for tranlmlttlne Power, etc.etc'. 
T .  R. BA LEY & VAIL,  Lockport, N .  Y .  

lYIachlDlsts' Tools 
AU sizes at low prices. E .  GOULD, Newark, fI . J .  
Stop ! Camper ! Stop ! MUltla ! Miners ! Firemen ! Tour. 1st. ! Every one ! Take up thy bed and walk ! 

POCKET BEDSTEAD, 

TRADE MARK PATENTED. 

A great boon. to mankInd. See ent In tills paper, Feb . 18. Ry Express, �H i with putted mountings, $5. Add 85e . for postage, when ordering by malL Special terms to agents and the traue .  So free l ist .  CA�IP LOUNGE CO .• Troy, N .  Y. ; FREO . .  :�����I!: �5 Liberty St . , New York . 

DITCHING AND DRAINAGE MACHINES furnished &t a moderate cost cnt t ing ditches of any wfdth all� <.! eplh in ground fre�  ftom stumps and rocks .  llaclllileS worked by trom four to � lx  horses,and 
�'i��'.:'l�tl 'V����y tRI��t�O[01?�a��ty X'ued�'e�Stlay at le .. t 

�ANDOLPH BHO fHERS, _________ 11_1 Broadway, New York CIty. 
A S .GEAR·tBOSToN,furnlsbes al l klnds of Machl• "cry &; II echanical Suppl ieNat popular prices . 

TO ELE.f�:(W'l1.tVilfl
k

ll�LERS, 

BATTERIES. CHEMICALS,AND MATERIALS In sets or sIngle, with Books of lUltructlon' for Nickel or Stiver Plating. THOMAS HALL, ManufacturIng l' lectrlclan 
;�w�:.eld Street Boston . Mass . Illustrated l3atalogue 

... 00 • �, 

Improved Slotting Machine. 
New Trip to relieve the Tool on the !!p stroke. The best arrangement yet Higheat Award of the .Americ�n Iu'Jtuta in Fair of ,874, against all competitors. 

WOOD k LIGHT KACmNE CO. 

W 
81 1O t'l  1'Mrl BI., Broot/vn, N. Y. 

Manufactured .olely DY 
Hubbard & A.lIer. 

ENGINES AND BoILlm8, - Pullegs,BhaftVng and Hangers 
II 8peciaU1I. 

STBBL ST .AMPS. 
List and Samples free. E. M. DOUGLA •• Brattleboro' ,Vt. 

FIRST II: PRYIBIL, 
)[ANUl" ACTUBKB8 OP 

BandSa w Machines for all sawing pn';ll,0se. . 1m· 
��r:.,

n
�Li����� �A :��e�a�� ufacture most all otber Wood Working Machinery, for Fur-

r��n�J'I�r����r �:���a�� aU, and have a large .tock of 
be. t French Band Saw Blades. S end for a Catalogue to 

461 to 4 6 7  W. 40th St., New York City. 

THE LEHIGH VALLEY 

Emery Wheel Co 
WEISSPORT, PA. ,  

Manufacture .. of 
Emery Wheels under a 

new patent. 
Bend for c1rcular. 

M AS()N'S l'AT'T FRICTION CLUTCHES 
are mannfactured by Volney W. Mason & Co., Providence, R. I. Ag'lllt!....L. B. BROOKS, 60 CIIIr street. 

New York ; TAPLIN. RI"", & CO" Akron. Ohio. 
(Jt'"R COVERING FOR BOILERS AND P1P!<:S saves Twent{,.l'er Cent In Fuel . o R FELT, CEME.NT, AND PAINT FOR ROOFS Is the best In the market. 

Asbestos Pelting Co. 
lIl6-� Front st.. If .  Y. ' SMALL MILLED MACHINE SCREWS made y 

. to order. Samples and prIce list sent free. 
CURTIS )i'F'G CO. West Brattleboro, Vt. 

E A G L E  F O O T  L A T H E S ,  

G
Wlth Scroll and Circular Saw Attachments , Slide Rest, Tools , &c. ; also Small Engtne Lathes, Metal Hand Planers, &c. Neatest deslgus, snperlor lInl.h . Low Price". Our new Catalogue describes � these and every tool necessary for the Amateur or Artlzan. Send for It. 

WM. L. CHASE '" CO .• 
9!1 & 97 Llbertv St .. New York. 

jI 
AGENTS WANTED. � . Men or women. $34 a week . Proof � � furnish.cd. B�iness plea�antand honor� 

� able With no nsks. A ,6 page circul .. / andVaJuable Sarnole. fr ... ...,.. A postal-• 
card on which to send your address 
costs but one cent Write at on ... 10 

. _ "  �_ M-,-�EEP, 8TH IT Of . NEW YOU. 

Send for Pamphlet to 

DENMEAD & SON, 

Enaine & Boiler Works, 
DISINTEGRATOR Baltimore , Md .  

GLASS MOULDS, for Fruit Jars, Lamps 
Bottles, Ink Stands,etc., made by H. BROOKE 15 rears COJ •. WHITB and CBNTRB ST •. , ,N. Y. For any tht��e':i��c�I��;,�O�tJ!����li�ra ����dr�'b'"b���) 'zlnc, etc . Send model or draWIng; Inclose stamp. 

Stone Channeling 
OR 

Quarrying Machine, 

WARDWELL PATENT, 

FOR CUTTING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAK STONE CUTTER CO., RUTLAND, VT. 
SOLE PROPRIETORS AND lIlANUFACTURERS. 

N�'-F-:--BU RNHAM'S 

WatorWhool. 
� :.':,:�II'1.ct:edp!l::�s6'&Oce�'W a��t 
��roCe8�: C ill ���e�a:'n:J:.ve�':fc�: lower tban any other lIrst clas, Wneel . .... amphlet free 

N. F.  BURNHAM YORK, P.o.. 

P. BL.AISDBLL '" CO .. 
Worcester, Mass., 

Manufacturers of the BlaIsdell Patent Upright Drills and other lIrst·class Mechanic' s  Tool •. 

STEEL CASTlNGS. 
Solid and Homogeneous Gnaranteed tensile strengtb, 25 
:fv� �g�1��� ��e�or �:8!n;;.��a��ujrl��j���:�tr���h: Send for circular and price lI.t to Mc HAFFlE STEEL CO . . Evelina St. ,  Phlladelpbla, l a. 
WOOD-WOl KING MA.CHINERY GEN· 

eral1y, Specla lei, W oodwortb Planel'l and RIch 
ardaon s Patent ImPI IIVed. Tenon Macblne •. Contral, eorner U ulon St .... Worce.ter ... ¥uI. WITIlBRBI Rll�'� " mCHARDSON. 
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RICHARDSON, MERIAM & CO. , 
Manufacturers of the latest Improved Patent Danteh ' and Woodworth Planing Machines MatchIng, Sash and 

�':l'1!��u���":'';.:I������gfne���.:'�'r.ft?I��I�fw ��bt�;::� ')croll Saws RaUway Cut·olr. and Rlp· saw MaChIne., Spoke and Wood Turning Lathes. and various other kinds of Wood·worklng Machinery. Catalogues and price lists 
;�e��usa.r.Pl&¥�lg�rty �����:aj'.�..vto:ir�rcester, Mas�7 

Q���t·���!�L�O .����DIN�A�Y. o DER R I CKS &.. T R AVELLE R S , 
T H O MAS RO S S , RUTLAN D, V I  

:=-=:---::-------------lYIAOHINERY. 
IRON & WOOD WORKING MACHINERY OF EVERY DESCRIPTION . 

Cold Rolled Shafting. 
",�A§'e'!���r rt���;lc����i��sPrr�LL1!r.G, &c 

G E O R G E  P L A C E  & C O . , 
______ t2_I_C_hambers & �OO Rea.<l.o:..s��:_Y_. C_'lty 

Co L'O"TROLL E D  
S HAF TING . 

Y A L E  
IRON W ORKS, 

New IIaven, Conn., Builders of the YALE VERTICAL the be8t and most Ecollondcalt for land (\}' mar[ne use ; alfolo 
nU'K'ZO:ST .• L'.<. with or ..... i thout Cut-oft. , ,\I. TOOl_S made to order , 
tion�t ���CJ�o�h�}rc�1�� .eompeu-

Munn & CO, iS Patent Otlices. 
Bstablished 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWENTY·EI GH7 YEARS' EXPERIEN OE. 

MORE PATENTS have been secured througb 
tbls agency, at home and abroad, than through any other in 
tbe world. 

They employ as theIr assistants a corp. 01 the most ez. 
p6r1eneed men as examiners, .pecillcation writers, and 
draftsmen that can be found, many of whom have been • .,.. 
ected from the ranks of the Patent Office. 

SIXT Y THOlISA.ND inventors have avaUed 
themselves of MUDD & Co.'s services in examining theu· ln. 
ventlons, and procuring their patents. 

MUNN & CO., in connection with the publication of the 
8CIKNTIFIO AMERIOAN, continne to examine invention8 
confer with Inventors, prepare drawings, specifications, and 
assignments,attend to Hong applications In tho Patent Office 
paying the government fees, and watch eacb case step by 
step while pending before the examiner. This i. done 
through their branch offiC<',corner F and 7th Street8, W""b
ngton, They also prepare and llIe caveats, procure design 
patents, trademarks, and reissues. attend to rejected cas"" 
(prepared by the Inventor or otlIer attorneys). procure copy. rlgbt8, attend to Interferences give written opinions on 
matte .. of infringement, fUrPI.h copies of patents: In fact 
attend to every branch of patent bu.ln."ss Doth in this anlt 
n foreign countries. 

Patents obtained In Canada, England, France, BelglUDl Germany, Rnssia, Prussia, Spain, Portugal, the British 
" .... Ionles, and all other countries where patants &l'b 
.p-anted. 

A special notice Is made In the 8oIEJlTIJ'Io AlIBBIOA.N 01 
>II Inventions patented through this Agency, with the 
name and residence of the patentee. Patents are otten 
sold, in rnrt or whole, to person. attracted to tho invention 
by sucb notice. 

A pomphlet of 110 pages, containing the laws and tun dl. 
rections for obtaining Untted States patent8, also a circular 
pertaIning e:rclnsively to Foreign Patent8, .tating cost for 
18ch country, time granted, etc., sent !roe. Addrctsa 

DIlINN &; CO., 
Publlshers SCIENTIFIC AMERICAN, 

3T Park Ro w, N. Y. 
BB.A.NOB On'lOll-(Jorner F' and 7th 8treeU 

to uhInc'on .... ;.;. 

© 1875 SCIENTIFIC AMERICAN, INC.
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Back P !l8tI  • • • •  • •  ,1.00 a line. 
loside Pace . • • • •  • I oeDt8 a IIDe. 

IDngmm1lf18 mall head ad� at the 8a7IWI mU 
PM" hne, by mea8Urement, all the Wter preas. Ad
\leI't18ementa must be recetved at publ1.catwn ojftu all 
earlll all .FrIday momi'll/1 to appear in next f88ue. 

To PAT ENTE ES
-
AND MANUFACTURERS.

A llrst-cl .... hou.e of long standing. with business 
premises In the best part of the City of London. Eng. 
land. I. open to arrange for the sale or exclusive pur· 
chase of any artlele (patented preferred) of large con
sumption for domestic uoe .  Cash advances to any amount 
might 1>e made . The highest references In America and 
England. Apply. with full I!artlculars. to X .  Y. Z • •  
HAYWARD <It 1l0NS. 58 St . Paul's Churchyard. Lon-
don . Engl=an:d:.� _________________________________ ==� 

TESTING MACHINE WANTED 
Tbe Board. appOinted by the President of the United 

States to test Iron.Steel.�nn other Metals.wlll receive pro
possls. untn 12  M. ,June 18�. 18'i5, f()r the cODstruct1on of a 
Testlnl! Machine snltahle and convemen,. ID all respect •• 
to subject to either tension or compre88lon specimens 01 
all length. np to thirty ;00) feet. and of any width UP 
to thirty (SO) IDches, and haVing a maximum capacity of 
eight hundred thousand (8(l().000) pounds. and aho capa· 
ble of accur tely measuring the strains  Imposed . The 
aald m .clline I. t >  b ,  fur" l ,bed complete. wltb aU neces
sary tools and a"paratus. w .th driving machinery. and 
hOidln« down bolts ready for erection and ope. aUon. and 
to be delivered at tbe place of manufacture within live 

(5h
m
�w�: ��,;

h
b����u\':n��!l

t
�� 'B1ld machine shall be 

taken back In part payment for a macblneof two millions 
(2.000.000) pounds c':f,aclty• more or less. at an earl) date 

::lg: :g:fi �r:,��ls��e�
n
l��'i.lf���"t"�e ;���

n
f��r::: 

ll'1
t 
:'��1:C:�

h
!�:i-antee of emclenov and of comple

tion within the specilled time must accompany each pro· 
poaal , and a forfeiture of one hundred dollars (1100) per 
ilay will be exacted in case of non·fuilli ment of the con-
dl

¥g�S::n�
h
ti{�%r:g:tIO�

S 
of the machine. are to be 

b
� 

u
:fs 

a 
::g��p."l o!,.

f
�%g�s'!Y: ��S;���:I� �6Jitlng 

Machfn'e . · ·  accompanied by  complete speCltlcaUons. aod 
gene .... 1 working drawlnKs showing dimension. of the 
principal parts, mUBt be addressed to the President of the 
Board, LT. COL. 1'. T . S. LalD .. "Y. U. S. A • • WATE .. 
TOT'1:� 'p���:ge Is reserved of rejecting any. or all . pro· 
posals, 

By order of the Board. 
R. H. THURSTON. 

SECE.TABY. 

DETECTIVE. OR ROW TO SEE BEHIND YOU.
Last New Articl e out . Circulars free . Samples /5c .  

JrOVBLTY WAEEaousE. Box 92. Orlllla. Ontario. Canada. 
-

C ARViNG
-

MACHINES WANTED-ThOBe of ) PhlIIPf Hauck " Andrew Metager.orany other make 
Pilrtle. Wi! Ple�� s��'b&:r6c/J

I:ir. San Francisco. Cal . 

r"I 
&:l loi  < !l:  p.1 �  
� ����������� 
The Standard-Best Stock-Finest Finieh. 

IlAl!l'UPACTUIUID ONLY BY 
D. ART1I1JB miOWlf It CO., Pl8bel'Tllle, N .11. 

Working Models 
And bperlmental MacI1In!lJ'1 • ...lI.J!Ital or Wood, made to 
order by J. F. WEBJIl£B. 1II Cen\er S' . .  N. 1". 

School of Civil Engineering 
OF UNION COLLEGE. SCHENECTADY,N.Y. 

Thorongh course of InstruCtion and tleld practice. 
For apeclal Informatl, n. address Prof. C. STALEY. 

For Intormatlon concerulUl[ the Collelfll conrses. CI888I
cal and Sclentltlc. address E. N. POTTER. President. 

GREATEST INVENTION-of the AGE. 
ELECTRIC & VAPOR CHAIR.. 

I.:�
e. �':,'Rtv,!�k�

d �t'::'rlP:'�:� �� �=
I
?gr

A
::::�: 

mat\sm and sciatica. N 0 �Yslclan Ihould be WIthout one . 
Send for circular. 

C. R. TOWNSEND.  BoLlI AaENT. 
Medical Institute � DeKalb ave . •  cor. Adelphi St •• 
Brooklyn •• ...:N�.:...1"�.:..-________________________________ _ 

E
· NGINES AND BOILERS New and Second·Ban. 

Portable and StatioMrY. 'For description .. addre88 
GOODWIN & WHITE. ull City. Pa. 

THE ROOT SAFETY 

B O I L E R. 
O V E R  I , � O O  I N  11 8 E . 

The distinctive claims presented by this boiler are 
SAFETY FROM: DESTRUCTIVE EULOSIO. 
VTltI08T D11RABILITY , 

HIGHEST ECONOMY, 
And Greate.t PadlU,. .. or Enlargln", 

Cleanlol/:, and Repairing. p" For Illu8trated O�taIogue. addre88 

Aoendroth & Root M'rg Co. , 
GREENPOINT, BROOKLYN, N. Y. llOGARDUS' PATENT UNIVERSAL ECCEN

TRIC MILLS-Fo" grind Bonel. Ores. Sand. Old 
clbles Fire Clay , Guanos�1l Cake. Feed, Com. 

Corn and Cob. TobaCco ,Snulf. Sugar. Sail!. Roota, Spices, 
Collee. Coooanu, .  Flaxseed. Asbestos. Mica. etc . ,  ana 
whatever cannot lie ground by othermllli. Also for Paints. 
!'.:!��:,�Ir:-jnt�llr8tJltf,

t
�s����l���:d 

Elm Stl . .  New York . 
be-NETS-Permanent 

Todd & Ratrerty Machine CO. 
MANUFACTURERS O F  

J::ea��7Muev'll':,'::::'��r.Yn1f s!fl'Fe'�L��r.� 
lID....., . I,tlna. and Portablt Engines. Bollers of all 
kIIldP . B' Mill �. Shaftlnll t�c'

I
Sllk , 

To.. Oakum. • R0P,.8 .. Flu.and Bemp Mach 1181'1. AlleAta for CIie New ven Manufacturlnl Co. · s  Machli _ 1It', TGoie; f1Il' Jndson', Governors and Stop-Valve. ; � Blowers ; and Dllferentlal PoDey-Blookt. 
wO&i'P'A�N��r:.J'1IRSi\;' NEW YORK 

PBRFECT 
N EWS PA P E R FI LE. 

----:0:----

J titutitle �mtritlu. 
- - - -

� � � � � � � � � � 
T O  L U M B E R M E N. 

$ ( 00.00 I N  C O L D, 

ASBESTOS MA TERIALS 
ROOFING, BREATlIING, BOILER FELTING, PAINTS ,all colo ... ),  ROOFING PAIlfT. 

CElUENTS.&c.. prepared ready for use. Send for Pamphleta.Prlce-Llsti. &c. Liberal Inducements to dealers . pr CAUTION . - TAe pubHc are Aor-b., NlutlOfted agatn8' purclitUlfng or V81ng anll male-uzIB fOr tlU abot'6 or 8/mllar PUrp08es. purportl,.g 10 cofIIam ASBEST08. unle8. tlltJI be"r our na ..... anil datesqf palentlJ. 
1"alen&e. and �o.e lU.aaUf'aclurer, l H W JOHNS 87 1Uraitt en Lane N Y ttBTABLlS1DDD 1868. r . . , JIL  \& , . .  

DAMPER B 'I!I S T Al!l'D LEVER 
REGULATORS .-;a GAGE COCKS. 
MVRRILL � KEIZER. 44 Holliday St.. Bal&o 

B O O K S  F O R  B U I L D E R S . 
SENn FOB ILLUSTRATED CATALOGt:B. 

A. J. Bicknell � Co .. �7 Warren St.,N.Y. 

mOR PLARBRS, 
CNGINE LATHE�DRILL!!.,&c. Send for PrIce LlSt. 

NEW HA Y AN lUA., U F A CTVRING CO., 
New Haven. Conn. 

.. Lowtt Prlud 0114 B1f87'. 
I.'lClelsillh· Do Your Own Printing 

$ 3 Preut!:..ca:t:;.);!:�i·;:::=:'etc. 
BusinessMen dotheir printing and 
advertising. save money and lDCre&se 
trade. Amateur Printing.dellgM 
ful pastime for spare hours. BOYS 
have J:l'8Ilt fun and make money fast 
at printing. Send two stamps forfuH 
catalogue preS8es type etc to the lIffra KEUiRy ... CO., lIlerlden. Co ... 

TH E B E S T  I NJ ECTO R 
For Locomotive and Stational'l' Bollerll. 

FRIEDMANN'S PATENT. 
Over 13,000 Now In Vae Here and I n  Enrope. 

T"rows more and hotter water, with les. Bteam. tban 
any others . It has two Waterways. lIxed Nozzles. and no 
movable parts to get out of order. 

NATH A N � O'''lt����t>S�.�n��:�'::k. p" Send for Catalogue . 

Machinists' Tools. 
� JD:AV'f AND IXPBOVBll PATTBBlf &. 

LUCIUS W. POND. l11ANUFA CTURER. 
WoI'e8tltft, Ina .... 

WAREB O OM8 98 LlPERTY 87 . . :1r. 1 .  rT LaIJlM.PIa' .... 8,Boring Jl JIB DrUlUIM GfJM' (lUI 1tJr8 a �I"' . 

PORTLAND CEMENT 
For Walks. Cisterns. Fonndatlons. Stables. Cedars. 
A Practl��I�:atfs�S��

v
g��e��!�:�eJ�'iiBB. 

S.  L .  MRBon .. ... '! &: Co .. 76 South St . .  New York 

Tho TANITE E MERY WHEEL 
I s  a rotary llie which runa a mile I n  " minute, and whose cnttlng polnta never 
grow dull . THE TANITE COMPANY puhllsh monthly a IIrst-cla88 Mechanical 
Journal. called The Emery Grinder which Is printed In English. German. 
and Frencb. and which Is the best advertising medium known. both for thlB eoun
try and Europe. TaE TANJTE COMPANY publlsb an Ulultrated pamphlet of 126 
pa

1:;; TAl!l'ITB COIlPAl!l'Y mannfacture the most nnltono and reliable Emery 
::c"�l:ee.;�

r W�"E:�� �h�':,Y:���e��t;l�d���r:::f�:J
n
T=:'����� 

Emery Plimers. Suction Fans, Davis' Speed Indicators. &c. 
Address THE T ANITE CO ., 

R 0 G E R S '  TANNATE OF SODA BOILER 
Scale Preventive has been In use for eight years 

and has the unqualilled approval of a great number 01 
our best engineers and Belentillc men. The makers claim 
that It Is the best prel'araUon for the s:-eventlon and reo 
:�V:J .

of
��

e
f�;V:og�c;r:�. %:1;. l:"'!::!ii.l�n��\'ts per 

JOS. G. ROGERS & CO . •  Madison. Ind . 

b N iagara 
=s Steam Pu m p  Works 

ESTABLIsRlCn 1862. 
CHARLES B. H ARDICK, 

No. �3 A d a m s  S t r e e t, 
_____________ BROOK LYN, N. Y. 

l'i U Y E ' S  
MW l'urnishiDgWorks 
are the 1�8t In tbe United Statea. Tbeh make Bnrr 
t!t��::,

n
#ate�

rt
::!��

I
.
lISp:I��! ��h

l
a������ adapted to llour mI11sJ. ,¥,.

n�b�ca�'b'}?�BuJralO. N. y ,  

STROUDSBURG ,  MONROE CO., PA 

HARTFORD 
STEAM BOILER 

Inspeotion & Insurance 
COMPANY. > 

W. B. h&Iowrr, v. Pt. J. II. Ar.La, I'NI'1. 
J, B, PIDa, See. 

B '&' B 'l' JI' O B D ,  C o  • • • 

.0B·COJDUSTmLE STEAM: BOILER It PIPE 

COVERIITG 
ROOTS' PATENT PORTABLE FORGE. 

ADAPTED TO 

EV E RY VA R I ETY 
O F  WORK. 

THE ONLY FOROE WITH FORCE BLAST BLOWER. 

THE ONLY EFFECTIVE FORGE MADE. 
P. H. & F. M. ROOTS, Manuf 'rs, CON N E RSVI LLE, I N D . 

S. S. TOWNSEN D, Gen'l Ag't, 3 1  Liberty St., N EW YORK. 

2d hand "ortable <It StatiOnary l!.nglnes <It Boilers,. 
half of Original Cost. ' 

BINGBAM & RICB. Oll Clty. Pa. 

Sbnped 01' Vrude. (urnlshed and set for Boring nocka Dressing Mill Burrs. Emery Wheels, Grindstones. Bard ened Steel. Calender Rol lers, and for Sawing, Tumlng.o Working Stone and of.her hard subltance1!j 81S0 Glasler. Diamonds. J. DICKINSON . 6t Nasaau "t • •  New York 

SECOND HAND GAS WORKS FOR SALE.
We have for .ale 4 Inch ileeond Band Gas Works complete. For partlcnlars ... addreaa 

A ... RON GAS CO • • Akron.O. 

Chemical & Mineral Productions 
Solnble Glaaa. FluorlC; Acid. Nickel Balto. Manl{8nese Oxides Antimony Cobalt. Tin Cadmium. Zaf fre. Fe\S.Pl!l' ... Fluorspar ... r.ryollte. Marble Potty. Silex. &c. L. FEliCBTWANtiER & (,;0 .• 180 Fultoll St . • N.Y 

. .. : . � .::�  :-"- I. .. r '  _ • • • • ; :: ;  
....... ..., 

, . -

Corrugated Iron 
Iron Buildings. RoofB. Shut-
}W'�N

D
.f��Mk

c
A/JlA�hJ 

��rk,
O

f�:: f�:��U��w 

IMPORTANT FOR ALL LARGE CORPO
RATIONS AlII) MANUFACTURING CONm:RNS.

Bncr"". Walchman'. Time Detector. capable of 
controlllni . with the utmost accurac) . the motion Of • 
:'t!�=':� �:. re:'.'lms':,�·d for �'tl�:r reaches dilferent 

... B. BUERR.. P. O. BOll 979. s- ..... --. N. B.-'rlili dt>teetor 18 oovered bl two u .  S: l'itent.. . =:: ��
ID�rwmlg�\����� :::ut au-

MAY 2 2, 1 875. 
AdvertiSing Agent. Addre . .  

ELG IN  WATCHES .  

� THE BBST Cer RAILROAD purposes Dew 
maDdRclured. CenlAcate. "rom over 30 SUPERINTENDENTS oC LeacUDg Rail_ 
roads ID the UDlted States. Six grades oC Genta' Watches with Stem 
WIDding aDel SettiDg AttachmeDt •• 

BUY NO MORE CHEAP SWISS WATCHES. 
AS& TO SEE 

TH E N E W E LC I N  WATC H ,  
NAMED 

"T. M.A VERY" 
Tile BE8T WAT()B. '\V�I':.:-Dey, DO .... ........ .. tlae 

Each Watch maDuCactureel by tbe Com. 
paDY, beariD" their Trade Mark, " accom
panied by a 'JIEDAL, bearlq the Dame 
aDd number oC the watcb, G ..... -teeiatr 
Its qunl1ty. a- .. or aale b7 all ;Jewele ..... ____ _ 

THE HEAL.lJ & OISOO 
Patent Centrifue-al Pumps. 

VERTICAL � BO'aIZO N TAL. FIr" Premtums at New Orlean.! CIncinnati. and New 
York:. " Medal Q/ 8pec&al .A'l'ord, ' I 

American Institute. 11m. 
Perfect satisfaction guaranteed. The cheapest. moat 

durable. popular and successful Pump known. for Paper 
M Kers. TanoershContractors. Brick Makers, DIstillers 
ete Pomp!! wit engine , on frame. complete. at low 
lJgure&.for Wreckillg, DredgIng, Irrlgat.lng. ete. Dlustra
tid pamphlet,free. 800 references to rartleB actual� using 
thl=�' :J'lf'J. nJI��'h 

B
:'��S ����!:'s;Y���3�t 

Uiamond Solid Emery Wheels.-
l'1IIa�x!\{" 1 .2II ; Rxl .12.2� i 12xl)4, 15.50;  ISx2 .112.50;  

'812 116.00; 2Ox2, 19.50;  24x8, �2. An other sizes at pro· 
oortlonate prices. Fast cut,lng, free from glazlngl..they 
are tbe belt Solid �mery Wheels . Give dlam . of nolel 
In yonr order for wheels .�' Emery Grinders une lualed by 
any In the world. AMERICAN TWIST DRILL CO . .  

\'\ oonsocket. R. I .  and 15  New Church St . ,  New YorK. 
KIDDER'S PASTILE�A- SURE RELiEF ""')OR 

ASTHMA , iTOWELL '" CO. Charlestown. MaH 

OJ' TBJI 

SCIENTIFIC AMERICAN,: 
POR 1 8 75.  

TO .OST POPULAR BCIE.TU'IC PUBB 
IN THE WORLD. 

THmTIETH YEAR. 
VOLUD XXXD.-NEW SERIEP. 

The publishers of the SCIENTIFIC AMERICAN 
beg to announce that on the second day of Jauuary, 
1876, a new volume commenced. It will coDI!'.lUe 
to be the aim of the publIShers to render the ron
teats of the new volume more attractive BUd use
fill than auy of its predecessors. 

To tluJ Mechanic and Man'11:facture'l'. 
No person eDgOged. in auy of the mecbaulcal pur

suits should thiDk of doing Without tbe 8cmNTurc 
AmmICAN. Every number conta1D8 from lib: tc. ten 
augravmgs of new machiDes and iDventioDB which 
cannot be found in auy other publication. 

The SCIENTIFIC AMERICAN Is devoted to the 
Interests of Popular Science, the Mechanio ArtB, 
Mauufaotures, IDventious, ABriculture,Commerce, 
and the Industrial pursuits generally ;  BUd it Is val
uable BUd iDstructive Dot ooly In the Workshop aud 
ManufactOry, but also In the HoU8ehold, the LI
Dtary, BUd the ReadiDg Room. 

T.BBlU.8. 
One copy, one year (pooitIIge included) . . . . . . . 13.20 
One copy, lib: months (]IOIItIIge iDoluded). . . .  1. 60 
One copy, three months (postage lnciuded) . .  1.00 
One copy of Scientfflo American tor one 

year, and one copy of eDgl'Bviug, " Men 
of Progress". , . . • • • . • • • • • • • • • . • . .  ' " . . . .  , .  10.00 

One copy of Soienti1lc American for one 
year, aud ODe copy of " Science Record" 
for 1874 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.60 

Bemtt by POStal order, draft, or exp� 
Address all letters aud make all POit C,aloe or den BUd drafttI payable t.o 

MUNN & CO. 
87 PARK ROW, N E W  YORa 

THE " 8c1enti1lc American" Is printed 1vith 
CRAS. E.N EU J:UHNSON & (. i. 's INK. Tenth and ombard Sta . .  Pblladelphla and tI9 Gold St • • New York 

© 1875 SCIENTIFIC AMERICAN, INC.




