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AMATEUR TAXIDERMY. geon's instruments. 'rhe blade is short and very sliml), back the skin, and the meat removed, when the bone is re-

moderate knowledge of practical tax- while the handle (not jointed) is long enough to allow of a placed, ana the other thigh treated in similar manner. )\ idermy necf'ssitatf's two essential qua- firm grasp. From the same makpr, a couple of pair of snr- 'rhe skin is next detached, to the wings, which are cut from 
lifications: first, a touch both gentle geon's scissors should also be obtainpll, one quite slllall and the body at the joint next the same, and the bones scraped 
and aelicate; second, some knowledge shaIp-pointed, the other of metlium size; also two or three clear of meat. Then the nec..' is dh-ided, so that the skin, 
of natural history ana anatomy. A spring forceps of various dimensions. A small pair of pliers with the head attached, can be peeled from the entire body 
badly prepared bird or animal is worth- II for clipping wire is required, some spools of cotton (Nos. 10, clear to the root of the tail. The last is bent toward th

'
e 

less as a specimen, and a ghastly ob- 30, and 100), a quantity of excelsior and tow. some cotton bat- back, with the left hand, the finger and thumb keeping down 
ject to behold. The last mentioned ap· ting, a little prepared glue, a number of pieces of wire about the detached parts of the skin on each side of the vent. A 
plicat.

ion will, �,'e have uo doubt, be I fifteen inches long, and straight (�i7.e N.o. 20 or therea�outs), deep cut i� then made across the latter until the back bone. 
pecullurly apphcable to the result of . a box of dry oatmeal, and some arsemcal soap. TIllS last near the 011 glancl at the root of the tail, is exposed. Sever 
our reader's first effort after he rise!:! I can generally be obtained of druggists, or, if not, can be I the back bone at the joint. This detaches the body, which 
from the perusal of lllay be removed and thrown aside, while 
the lines below. the root of the tail, with the oil gland, 
,,-e do not say this "'-, is left. Great care is needed in this ope-
in order to discour- ;- ration. as, if not enough bone be left at 
age such attempt its root, the tail will come out; but all 
-far from it-but fleshy lllatter should be neatly dissected 
merely to insinu- away. 

ate, in advance, that the practice of the The neck now requires attention. This 
art is not half so easy as it appears from need not be split or in any wise cut. The 
the simple description of the various skin is merely pulled over the flesh, as 
processes. Therefore we hope that all a gloye is removed from the finger, until 
who, having armed themselves with the skull is exposed and appears as in 
scalpel and forceps, are now sitting with the sketch, Fig. 4. 'Vith the point of tl,e 
the victim of Tabby's last raid on the knife, remove the ears; and on reaching 
canary cage in front of them, and this the eyes, carefully separate the lids from 
paper spread out in convenient position the eyeballs, cutting neither. It requires 
for reference, will blame, not our eluci- "ery delicate and slow work at this point, 
dation, but their own inexperience, if, so as not to injure the eyelids. Then 
in lieu of the life-like image existing in scrape out the eye cavities, and cut awny 
their mind's eye, a badly rumpled little the flesh of the neck, removing, at the 
knob of yellow feathers reward their same time, a small portion of the base of 
toil. Skill is only to be gained by study the skull. Through the cavity thus 
and practice, and the path is sure to be made, extract the tongue and brains, and 
thickly strewn wHh monstrosities in after cleaning away all fleshy matter, 
astonishing variety; but when once a paint the eye orbits with arsenical soap. 
certain degree of deftness i6 attained, and stufl them tightly with cotton. Care 
the student will find that an occasional should be taken not to detach the skin 
ramble through the woods, with a light from the bill, as it is nece'Ssary to leave 
shot gun for company, will be sure to the skull in place. Finally, fill the in-
produce enough interesting specimens terior of the skull with tow, after coat-
to keep him amused, as well as instruct- ing internally with the prepared soap. 
ed, during many of the long evenings Cotton, it should be understood, will 
between now and summer. not answer as a material for stuffing any 

We should begin with a small chick- portion of the body through which, sull-
en. Not that a stuffed chicken-unless He'luently, it may become necessary to 
of course, its interior be filled with pass needles or wires. It packs too hanl, 
bread crumbs, and its exterior be and therefore tow or excdsiol' must Ie 
roasted-is an object of extraordinary employed. 
beauty, or at all 8uggestive of anything The skinning operation being 1I0W (om-
in particular, but because it is easy to pleted, the stuffing is next proceed(d 
get, and it has a moderately tough skin. with. To prepare for this, thf' bird, he-
Besides, if we are economically inchned, fore being skinned, should have been 
the meat will make good soup, and need measured, first as to its girth about the 
not be wasted. Don't begin with a ca- body, and second as to its length from 
nary, nor with a chippy or any other root of tail to top of skull, following the 
small bird. Stuff several chickens first, shape of the form. From these data an 
or any larger animals. artificial body of the right dimensions is 

'Ve will SUppOSf', now, that the stu- constructed and inserted as follows: On 
dent is seated at his work bench. A de- a piece of straight wire, equal in length 
funct pullet elevates its rigid claws in to the last measurement above men-
the air before him. He has rolled up THE TAXIDERMIST AT WORK. tionpd, a bunch of excelsior is secured by 
his sleeves. and is about to make his in- repeat('d winding with stout thread. 
itial incision. Before he does so, let us look over his kit of made of carbonate of potash, 3 ounces, white arsenic, white This bundle, which is represented in our Fig. 4, is molded 
tools. Our artist has sketched them all, on the table before soap, and air-slaked lime, 1 ounce each, and powdered cam- to a shape r('sembling that of the bird's body, and its 
the imli\'idual which, in the large rngraving, he represents phor, three sixteenths of an ounce. This is combined into a girth is regulated by the similar measurement already ob­

thick paste with water, and applied as below described, tained from the bird itself. As will be seen, it is attached at 
with a small paint brush. It should be marked as poison, the end of thp wire, the long protruding portion of which 
and kept scrupulou�ly out of the reach of children or pet I 
animals. I 

If the bird has been shot., immediately afterwards all the 
holes made in its body, as well as the mout.h, should be 
plugged with cotton, in order to prevent the escape of blood 
or liquids. Operations should not be begun for twenty-folH 
hours, so that the body may have ample time to stiffen and 
the blood to coagulate. It is well during this period to in­
close the bird, head downwards, in a cone of paper, so that 
the feathers will be held smooth. See initial letter. 

The first process is skinning, and it is in thi� operation 
that delicacy and neatness is required. In commencing, the 
left hand is used to part the feathers, exposing the skin from 
the apex of the breast bone to the tail. With the scalpel 
held like a pen, a free incision is made between these point�, 
as shown in Fig. 3, care being taken to divide the skin only, 
without cutting into the flesh. The skin is then pressed 
apart, anc. oatmeal dusted into the cut, in order to absorb any 
fluids which may escape. Careful lifting of the skin clear of 

FIg. 2.-TAXIDERMICAL IMPLEMENTS. the flesh follows, until the leg is reached, when the scalpel 
at work, and in Fig. 2. First, there is the scalpel. This is again used to disarticulate the thigh joints. The bone of 
can be purchased for a small sum from any maker of sur- each thigh is then exposed for its whole length, by pushing 

FIg 3 . . -SKINNING-THE FIRST INCISION. 

serves as a foundation for the neck. The extremity of the 
wire is clipped by the pliers to l\ sharp point, and then forced 
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diagonally upward through the skull, on top of which it is 
clinched fiat. Cotton batting is then wound about the wire 
between skull and body, until sufficient thickness is obtained 
to fill the skin of the neck. The position of the various 
parts at this point is represented in Fig. 4. Painting the in­
side of the skin with arsenical soap follows, and then the 
skin is drawn back 80 as to envelope the false body, and a 
needle ami thread is thrust through the nostrils to make a 
loop for convenience in handling. 

The finest pair of forceps is employed to pull the eyelid 
skin into place, to arrange the feathers, and to pull up the 
cotton in the orbits so as to stuff the cavities out plumply. 
More cotton is next pushed down the throat until the same 
is entirely filled (Fig. 5). Two pieces of wire-quite stout for 
large bird-are then sharpened at one extremity. Taking 
the wire in one hand and guiding it with the other, the 
operator shoves it into the leg, from the ball of the foot up 
alongside the thigh bone, the skin being turned back for the 

Flg.4.-MODE OF ATTACHING THE FALSE BODY. 
purpose. Cotton is then wound about both wire and bone, 
in order to fill the thigh out naturally, and the same process 
is repeated for the other side. The ends of the wire below 
are left protruding in order to support the bird on a perch, 
if such be desired. The upper ends are pushed clean through 
the artificial body, from below up, and clinched on the upper 
side. This secures the legs, which are afterwards bent in 
natural position (Fig. 6). 

The bird can now be set up, that is, the wires stretching 
out below the claws can he wound about a perch or pUf;hed 
through holes in a board and clinched on the under side. In 
the latter case, it will be necessary to spread the claws and 
fasten them with pins. For small birds, the cut in the breast 
need not he sewn up; a chicken or larger fowl will require 

Fig. 5.-FILLING THE THROAT_ 
a few stitches to hold the edges together. If the tail feathers 
are to be spread, a wire is thrust across tJJ.e body and through 
each feather, holding all in the proper position. The wings 
are then gathered closely in to the body, and two wires, one 
from each side, are pushed in diagonally from up, down, and 
through the skin of the Reconu joint (Fig. 7). The wings are 
thus held, and the wires, as well as that through the tail, are 
left protruding for an inch or JUore. A touch of glue within 

J citutifit jtutritau. 
The operator must now, with a fine pair of forceps, care· 

fully adjust the feathers, smoothing them down with a large 
camel's hair brush. This done, thread must be wound over 
the body very loosely, beginning at the head, and continu­
ing until all the feathers are securely bound. The bird is 
then left to dry for a day or two, when the thread is re­
moved, the ends of wire cut off close to the body, and the 
work is complete . 

Stuffing animals ;equires less delicacy and care to avoid 
injuring the skin than with birds, but neeessitates a closer 
knowledge of the form and natural position. The mode of 
skinning and stuffing is the same, except that the neek is cut 
down, as the head cannot, of course, be drawn through. 

This last is also the case with ducks, woodpeckers, and other 
slender-necked birds. In preparing deer's heads and antlers, 
the skull is best taken in, as it can be secured on a piece of 
wood, on which the neck can be built up. In skinning the 
head, the incision should be made on the back of the neck, 
and care should be taken cQmpletely to fill all cavities of the 
skull. 

Pig. 'i.-THE DillD PREPARED J<'OR DRYING. 
We should advise amateurs in this interesting art to en­

deavor to give an aspect of life to their productions, by 
grouping them or placing them in odd though natural posi­
tions, For instance, a chicken can be easily placed as in the 
act of picking" up food or crowing-any position will be bet­
ter than stiffly standing err·ct. Similarly animals can be re­
presented attacking prey, fighting, or playing. A very fine 
group, now in the Central Park Museum, this city, represent­
ing an Arab mounted on a camel and attacked by lions, will 
exemplify our meaning. All the animals in this group are 
superbly prepared and placed, though, of course, such a 
work requires a skilled naturalist as well as taxidermist. 

We are indebted to Messrs. Ulrich and Riedel, taxider­
mists, of No. 16 North William Rtreet, this city, for the 
practical suggestions above given. 

.·e .• 
Sir Oharies Lyell. 

We regret to announce the death of Sir Charles Lyell, a 
veteran scientiRt whose labors in the field of geology have 
gained for him universal renown. He was a native of Scot­
land, and was born in 1797; and he graduated. at Exeter Col­
lege,Oxford, where Dr. Buckland (afterward Dean of West­
minster, and father of uur contemporary, Mr. Frank Buck­
land) was Professor <l'f lIeology. The personal influence of 
Dr. Buckland, one of the most successful teachers who ever 
imparted a charm to an abstruse science, probably turned 
Lyell's attention to geology, he having commenced, on leav­
ing the university, the study of law. In his twenty-ninth 
year he published his first paper," On the Recent Formations 
in Forfarshire, Dorsetshire, and Hampshire." His fame as 
a writer was rapidly achieyed, the scientific world at once 
rec-ognizing his patient und laborious research, and his mas­

terly and ludd method of exposition. His "Elements of Ge­
ology" and" The Principles of Geology" are his two most 
valuable works, and are known as accurate and exhaustive 
text books; while his !Dore recent volume, "The Antiquity 
of Man," is perhaps the most important contribution yet made 
to that branch which connects his favorite science with the 
whole problem of the U nh-erse and its origin. 

Sir Charles tra\-eled much in this country and Canada in 
1841, and a yery interesting book on our geology was pub­
lished by him soon afterwards, called" Travels in North 
America," a second vol ume heing the result of subsequent 
investigations made in 1845. During his first visit, he gave 

., a course of lectures on geology in Boston, Mass. He served 
twicp liS President of the lIeological Society of England, and 
departed this Ii fe full of honors and distinctions bestowed 
upon him by learned societies in all parts of the world. 

Fig. 6.-STUFFING THE LEGS, 
the eyelids prepares the latter for the eyes. These must be 
purchased from taxidermists, but for small birds common 
black beads will answer. If plain glass beads can be ob­
taint'd, by the aid of a little paint the student can eallily 
imitate the eye of a chicken. After the eyes are inserted, a 
sharp needl e is used to pull the lidli around them and into 
place. 

--------------... ,.��, .. --------------
New York Science and Art Association. 

This institution, at its last regular meeting, elected for 
President, S. Iremeus PI'ime, D. D.; Vice Presidents, E. P. 
Rogers, D. D., Howard Crosby, LL. D., Professor D. G. 
Eaton, Henry Day, 'V. P. Titus. 

Its course of lectures this winter haR been very brilliant, 
and every one of them attended by crowded assemblies. The 
Association gives the lectures freely to the public, its only 
object being the diffusion of useful knowledge. To this end 
it invites learned and able men to discourse to the people on 
topics of commanding interest. and the multitudes desirous 
of bemg mstructed show that these eftortl! are appreciated , 
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THE NEW RULE OF THE PATENT OFFICE. 

C�mtrary to the uniform aud long-established practice of 
the Office,the Commissioner has recently promulgated a rul!' 
that hereafter no rejected and abandoned application shall be 
a competent reference on which to reiect lin application for a 
patent. A person may now hunt among the models of re­

jected applications, to which free access is allowed; and if he 
finds anything that lIas never been patented, or described in 
a printed publication, or gone into public use, he may-if he 
can bring his eonscience to the sticking point for making the 
necessary affidavit-obtain a patent therefor which will be 
good and valid against all the world for seventeen years. 
It is tme that an affirmation, showing that he had derived 
his knowledge of the invention in the manner just supposed, 
would defeat his action for infringement; but such proof Clln 
rarely be obtained. 

The patent law denies a patent unless, among other re­
quirements, the thing patented was" not known or used by 
others in this country" prior to its invention by the appli­
cant; and after the patent is olltained, it may be defeated by 
showing that the patentee" was not the original and flr3t in· 
ventor or discoverer of any material and substantial part of 
the thing patented." A quarter of a century ago, Judge 
Cranch had decided that an invention was eompleted and re­
duced to practice when, by means of modelM, drawings, and 
other descriptions, it was Ret forth in such terms that a per­
son skilled in that particular art could reproduce the inven­
tion so described. When this was done, therefore, in an ap­
plication for a patent, the invention was known in this coun­
try, and no other person could afterwards be the ol'iginal and 
first inventor thereof. 

The rule embodied in this decision has governed the action 
of the Patent Office ever since, until the recent ehange. A 
rejected application was therefore regarded as just as good a 
reference on which to reject a new application as II patent 

itself would have been. The importance of preserving and 
arranging the files, models, and drawings of all rejected ap­
plications was therefore manifest. 

The business of the Office has grown up chiefly under the 
rule above referred to, and the education of the practitioners 
therein has been shaped accordingly. The chang'" of the 
rule, without any cQrreBponding chani'C of the statute. natur-
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ally created 110 little �nrpriHe and aroused a feeling of disaF 
proval in our minds. 

But upon revie wing the action of the Federal courts on 
this subject for several years past, we find that they have 
been gradually drifting away from the rule laid down by 
Judge Cranch, and the views of the inferior courts in this re­
Hpect have finally been sanctioned and confirmed by those of 
the Supreme Court of the Cnited States. 'Ve are far from 
being the advocates of what Mr. Jefferson used to denomi­
nate j udge-made laws. \Ve believe that the proper duty of 
t.he judiciary is to gi \'e effect to the statute, according to its 
fair intent and meaning-leaving to the legislative depart­
ment the duty of correcting whatever may be thought amiss 
in the law as it exists. When the courts overstep thL'! rule 
and undertake, by construction , to change the statute into 
what they think it should be, they launch forth upon a Hea 
of uncertainty, and find themselves the authorli of unneces­
sary difficulties for which thfJre is no adequate compensation. 
Different j udges will have different views of (>xpediency. No 
one can tell into what shupe prevailing doubts will finally 
crystalize. The most intelligent members of the profession 
find themselves incapablo of b.-!ving reliable opinions, IIIllI 
property in patents hecomes to a nel'dless extent a gambling 
contrivance. To us i t  has alwaYFI setlmed as though th e 
ruling of Judge Cranch , above reffJrrod to, was in substantial 
accordanc .. with tho statute, and that, if thought erroneous, 
an act o f  Congresfl WitS the proper remedy, especially after 
it  hud been so long recogni7,ed and acqui�sced in by the 
Office. 

If they mean anything, mtlan that thtl aggregate of phenom- the advantages we have squandered only by the creation of 
tlna to which we apply the term Nature is capable of willing great forest reserves, with a general commission of fc,restry 
and choosing, and of adapting special means to �pecial ends- to 8ee to their protection. Had we a !ltron gly centralized 
a palpable absurdity. Curiously, too, such language is often government, it might be easy enough to carry out such a 
indulged in by those who deny th@ implied divinity of Na- scheme success fully. As things are, we very much doubt its 
ture, and recognhr,e no controlling intelligence behind the feasibility, except perhaps in regions like the Adirondack 
veil .  'Vildernes�, where the soil is unfit  for anything else, and 

But the ultimate deci�ion of the courts is the rule to he 
observed in administering th(,8e and all other law�. What­
ever may be our individual opinions, the great court of laHt 
resort must be regarded aR being endowed with judicial is­
fallibility so far as our o w n  liUbseqllent actions ar" con­
cerned. The rule of the Patent Office Rhould be made t{l 
harmonize therewith, and the Commissioner was bound by 
his duty to act accordingly. This he seems to have d one 
by the establishment of tho rule we have bet'n considering, 
Ilnd t<> which the c.(lnduct of all intlJft'sted parties mmlt be 
made to oonform. 

This rule will to a grtlat f)xtent dispense with the necessity 
of preserving the files,modell'!, or drawings of abandoned ap­
plications, or at all event/:! of leaving them open to public in­
spection. Until the applications are abandoned,the previoul'! 
rules of the Office preservt'd thl'm in secret. After their 
abandonment, they can hardly be needed for any commmenda­
bIt' purpose, and perhaps their preservation might be discon­
tinued altogether, to the great relief and convenience of the 
Office. 'Vith this matter, however, we do not intend to med . 
dIe at present. 

------------�.�.�.�I�.--------------
PISCICULTURAL PROGREss. 

Thnt fish mlture is evidently de8tined to become a8 much 
a settlell pursuit as stock raising, we believe i ts l)ast pro­
gress, as well as its prospects for the future, leaves no reas­
onable doubt. The success which haH attended the efiorts 
of the public-spirited gentlemen,who, for several years, have 
devoted their time and studies to the industry, is certainly 
very flattering, and an abundance of the finest and most del­
icate of gRme fish, in almost every !!tream and brook suitable 
for their development, appears now to be dependent mainly 
on the degree to which individuals will interest themselves 
in procuring the necessary spawn. This, through the new 
transporting · apparatus, which we illustrated last week, iii 
reduced to AO simple and easy a proceeding, that the means 
for populating otherwise waste waters is to be obtained 
lIlf'rely for the asking, or at mOflt attended with an expense 
intrinsically trivial, and entirely inconsiderable in compari­
son with the benefits to be gained . 

\Ve took OCCRHion recently to speak of the landlocked sal­
mon al'! an excellent fish for stocking streams. There is an­
other 8peciM which is worthy of equal commendat.ion, and 
which is, besides,especially suitable for streams preserved for 
sporting purposes. We allude to the grayling, the natural 
habitat of which is in stream8 in Michigan, flowing into the 
Lake. Thi!! fish has, during the past year, been successfully 
hatched in New York Stat(>. It it! not so good eating aH 
trout, hut ill not at all inferior as a sport.ing fish. It h; easil�' 
kept in good condition, and doe!! not require so much food as 
the trout, and it is in season while tIle trout is not. The 
grayling spawns in April and the trout in November. 

Mr. Seth tfreen, however, adheres to the belief that trout. 

�.; the only fish wit.h which to restock worn-out streams, and 
ht' states that in no flvent can grayling and trout he rearro in 
,ho Rallle waters. 

�Ir. It B. Roosevelt, President of the American FiHh Cul­
turists' A ssociation, at the recent annual meeting of that 
body, briefly recounted progres8 during the past year, in his 
opening addreHs. Shad have been put on the Pacific coast, 
and captured in Racramento river where they have never be­
fore llf'cn taken. So,also,bodies of water previously destitute 
of fish haye been well filled with salmon trout, white fish, 
anfl yariolls varietie� of bass. Experiment� are in progress 
with rel ation to thtl sturgeon, and it is believed that thi!! val 
uahl!' and lat·ge fish. may be successfully artificially hatched 

• • • • • 
NATURE'S EFFORTS . 

. .  If Nature put not forth her power, about the opening of 
the flower, who is it that could live an hour ?" 

So argues one of Tennyson's " Two Voices, "  anent the 
" stirring of the blood " which makes youth ambitious of 
�eat deeds. As poetry it is admirable, it lying in the prov­
ince of poetry to personii'f all things, Nature not excepted. 
As prose, it would be less commendable ; as Science, utterly 
intolerable. Yet .men who think themselves seientific not 
unfrequently indulge in expre88ions in the same strain, which, 

An instance occurred the other evtlning : A more than nsu- where such precautions are very little needed. 'Vithin our 
ally thoughtful physician was Rpeaking ahout the large personal recoll"etion , large areas in Clinton and Etlsex coun­

family of small cllildren, left orphans by a consumptive pa- tieR Jun-e been twice Rtrippt'd of timber by lumbernlen and 
tient j ust dead ; he said : " Thut is the usual way ; those l east ("harcoal l.turner� ; �·et to-day thc same hills are ;:overed with 
worthy of perpetuation-those who have Itlast to transmit to a thrifty third growth. 'Vhere the difficu lti es of transporta­
their offspring-multiply the most. Men know that they are tion are so grea.t, there is little danger that the natural wood 
!<lowly dying of an incllrable disease, and that their childrpu growth will fail to ket']l pace with the wood cutters. It is 
al�) almost certain to inherit ill balanced hodies and untimely only where land has 1>een cleared and brought under tillage, 
death ; yet they multiply to the last, j ust as plants when or laid waste by repeated fire�, that sptlcial effort is required 
struggling under unfavorahle conditions invariably run to for the restoration of the forests. The fl'ars that have been 
seed. It seems," he continued , " as though Nature, con- expre�sed in regard to Buch irreclfllllllble wilderneHses as thofle 
scious of impending defeat, threw all her available force in of �orthern New Y ork are therl.'fore quite gratuitous.  

the direction of seed, to increase the chances of perpetuating BesideR, it is a gen<.1ral distribution of wood lands, not 
t.he stock. " local forests, however extensive, that tlw ,·ountry chiefly 

W .. have little faith in the theory which asc.ribes infinite need f'.  The farms of ('entral New York are henefitt'd by 
perfection to Nature ; i n  most cases, things are as they are grove" in their immcdiate neighborhood fllr mortl than by 
simply becaUl;e they could not be much wor:;e and exist ; still the forests of Essl'X and Frankl in (,Olllltips . .  Still more do 
we should !!hrink from an interpretation of the facts of life the farmors of the 'Vest require frefpH'nt HpnCI'R of woodland, 
imputing, like our friend'li theory, infinite foolishnesR to to break the storms of the pmi rieF, to n>gnlate t.he rainfall 
Nature. The under dog in the fight may be an object of Rlld t.emper the climate, and to meet the locn! demand for 
pity . From 1\ human or humane point of vi ow, he may htl a wood. Great forest reAerves in Michigan or "-isconsin would 
proper subject for a�'listnnC>'. But to expect Nature to i nt"r- Iwlp them comparativ!11y little. Th ey Rhould look rath er to 

f .. r . ..  in hi" l .... half would be !It! unreallOnable ali to expect her locn] meaflUrf'S for the cultivat ion of trpcs ; und the most 
to mak ... n HJWciul effort now and thtln to help waWr to run tha t  they should aRk of governmcnt i� ft law authorizing 
up hill. If t.he fitteHt survive-and that i8 the natural ordtlr townships to compel the grad ual ('o11vprsion of unused l and 
---th,� leatlt tit lllUl;t go down and stay down. , into woodland . In every part of the Coulltry , there are tracts 

But do not the frailer 80rt seem to multiply excessively, as of  l and lUlld by iJldividual� or by corporations for specula­
our mPdical fritlnd aSHerted ? To a great extent t.hey do ;  lmt tiVA purpos .. :;. Very largely such landholdfJrs are non resi. 
t.hat d oes not necetlsitate his interpretation of the fact. That. dcnts, who count on heing enriched t.hrough other men·/j 
simply i nvolves the Rame fallacy which a prominent sanitn- t'ffort�.  \Vhilc A, B, and C art' dearillg thei r farnu; and es­
rian exemplified i n  hiH explanation of the fact that, in the tahli.,hing sehools, churchm-l, and oth . .  r c(mditioll � of civiliza 
poorer districtH of great cities and in other places, all in rll ml tion, II market is made for the lands of n, who con tributeR 
Russia, whe!] ignorance and poverty abound, the birth ratll nothing to the advancement of the new society, y..,t gains ir­
is relativdy excessivl>. It shows an effort of Nature, he said, the .'nd perhaps more than the actual settlers. It would bl' 
to make lip for the unsanitary condition of such places, and no injustice to him to make him do hili part t.owards the 
thtl consequt'nt waste of life in them : in other words, the building-up of the community through whose labor he i s  
death rate being excessive, the birth rate haH t o  he corres- made rich ;  Ilnd there i s  n o  way i n  which t.his could b e  morc 
pondingly great to enable Nature to keep her seed up in the surely accom plished than by compelling him to plant a por· 
matter of population. Of the folly which Nature would tlX- tion, say one tenth, of his idle land to tr"t'fI every year. 
hibit in thu8 choosing the worst possible ground for fighting Thtlre would be no injustic(l in this, for the growth of the 
her aRsumed battle with death, he said nothing. timbpr would add year by year to the value of his 

It was easy for a more logical and sensible observer to turn investment, while the resident community would be benefit ... l 
the tabltls entirely by calling attention to the fact that the by securing a local supply of fuel and lumber with all the 
excotlsive death rate, ob�er\'ed under sueh conditions, is the climatic advantages of abundant woodland. The settler can 
consequence and not the cause of the excessive birthrate. i ll afford to wait twenty or fifty years for the maturing of II 
A high birth rate implies rapid child-bearing, exhausted mo- crop ; the spreulator on the other hand, who is simply hold­

thers, ill-cared-for childr .. ll, and many deaths in infancy- ing t he land for it.'! " unearned increment, "  can well afford to 
the invariable source of a rel a tively large death rate ; and the havtl a l .. gitimate increment in timber growth slowly swell­
same unthrift and ignoran ce, which result in poverty and ing the value of his investment. The necessity of planting 
overcrowding in unwholeHome ttlnements, are very apt to might limit his purchal'!cR, but it would scarcely limit his 
manifest themselH'H !ll so in i mprovident ehild.bearing with profits in the end. 
its fatal consequence�. In all the older States, there are vast areas of WMte land 

As in this, so in all oth"r �imih'T cat'es, the moment nll'n ownl'd hy railway companies and other corporations, much of 
bf'gin to indulge in tht' Heductive llUhit of attributing inten- it of little value for plow land or pasturage, yet well suited 
ti01l, purpOHe, design, or what not, to th!' drift of phenomena, for the growth of wood. The railway companies are in the 
that moment they turn their eyPH from their real connection habit of sending to the remotest part:; of the country for 
anr! deludtl themselvcs with vain imaginings. ties, when,by the exerciRe of Il little forethought, they might 

______ � ...... . � _ grow them more cheaply at home. It would be to their ad­

RUBBER TIPPED PENCILS. 

On J uly 23d,1867,James B. Blair obtained a patent for a rub. 
ber head for lead pencils, claiming , as a new article of manu­
facture, " an elastic erasible pencil head. " The patent was 
acquired lly " The Rubber Tip Pencil Company," who pre­
tended that the patent gave to them the tlxclusive right to 
make rubber heads for lead pencils and under threat of legal 
proceedings againijt all who proposed to make such articles, 
they prevented competition, obtained a large business, and 
soon grew wf\althy. A few stationers, however, ventured to 
dispute the broad claims of the Tip CQmpany, and a suit 
finally came to the U"nited States Circuit Court for trial . The 
defendants alleged thllt the rubber head claimed by the 
plaintiffs was simply a bit of rubber with a hole in it, on 
which a patent could not be Hustained. The court took tIle 
same view, and decided that the patent was invalid. An ap­
peal was then taken to the United State!! Supreme Court, as 
will be seen from our r('port on another page. The Supreme 
Court affirms the previoRs decision, thus completely rub­
bing out. the ab�urtl claim� of the eTll.sible pencil h ead Tip 
Company. 

• • • • • 
WASTE LAND AND FOREST C11LTURE. 

vantage in the end, as well all a benefit to the community at 
large, if they were compelled hy law to do so. 

So too in mining regionH, a:; in Pen nsylvania, where miles 
and miles of mountainous country have been stripped of tim­
ber and scourged by fire until nothing remains but black 
neRS and d('solation. "-ith their abundant riches under­
ground , the great coal l'olllpllnies can aff6rd to neglect the 
land above ; qut the Statr at l arg'e cannot long afford to let 
them do it. Such waste of woodland haH brought ruin to 
every country that has permitted it ; and if the owners of 
the soil will not restore its natnral covering through en­
lightened self-interest, the inllUbitant!! of tlHl State wil l  have 
to i ntprfere in sel f-defence. 

------------�-=�.� •. �--------
FaJ l ot- a Meteoric Stone. 

The Times has already made mention of a brilliullt meteor 
that waH seen at Iowa City and other points in ('entral Iowa, 
on the evening of February 12, at half past ten o'clock . Its 
course wus from Houtheast. toward the northwest. It was 
apparently ahout h alf the diameter of the moon, and accom­
panied by a beau tiful train.  The color and vividness were 
about like that of molten iron . \Vhile in view it was seen 
to separate into many fragments, and, after about three 
minuttls, the reports of three explosions were distinctly 

After a century spent in spoiling our woodlands, we are, as hoard. One of the fragments Heems t<> have fallpn about 
a people, slowly awakening to the fact that the chief end of three miles south of tIll' village of West Liherty. An ob­
man is not to cut down tretls. \Ve are bpginning to learn server near that poi nt Hay� : " For fully a minute the 
al80 that, so far from being incompatible with forest8, per- heay eml were lighted by the fierce glarl' of the swiftly de· 
manent civilization is impoJ;sible without them, that the 8cending fire hall ; and when it  struck, the earth shook Ufl 
tree slayer's ambition to bring the whole land under tillage from an earthquake for miles around, and the noise of the 
would result, if succellsful,in making tillage a waste of labor concllR�ion was heard by the peopl e  of Grinnell, 95 miles 
t.hrough climatic disturbances. Alternations of drouth and away. The fiery ball , stri king term firma i ll a large open 
deluge, blighting heats and blasting colds, have ever been field, frightened resi dents in tho vidll i ty hal f out of their 
the penalty for general forest destruction ; and many a land wits. It sank fifteen feet into thc ground, and left a hole 
once fertile is now a dfJsert for this cause alone.  Indeed of that d epth und tp.n feet in diameter. For hours it con­
woodland!! are to climate what the balance wheel ill 10 IlIa- tinned to spi t forth flame, crack le,  8putter, �moke, and oc­
chinery, the great conservator and regulator, wit.hout wbich casionally dls<;bargo loud cannon-like reports, to the infinite 
all other conditions are wasted. terror of the people in that vicinity. None dared approach 

There is probably not a periodical in the country which while this miniature volcano continued in action ; but with 
has not had more or less to say about the waste of our wood- I the cessation of life, hundreds gathered around to investi­
landR. The general opinion seema to be that we can recoyer '  g-ate the wonder. "-Dubuque TimeR, February 19. 
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IMPROVED ANIMAL TRAP. 

The moment we looked at the model of this invention, we 

thought about pirateR. �ot that we m!'an to insinuate that 

there i s  any bond of  connection between buccaneers and rat 

traps-romance forhid such base comparisons ! But wilen we 

saw an apparatus in whieh the unsuspecting animal is 1 ,('­
guiled to walk alon g  a treacherous pathway, which sudden­

ly turns a sonllllersanlt and deposits hi m, 1w fore he ha� an�' 
time to remonstratt" in some unknowJl rf.'gion beneath, we 

were reminded of the polite req uests, on the part of the big 

whiskered o-entrY which resultclj in their captives promena­

ding to th: end '�f a plank, from which they failed to re­

turn. The inventor says that this trap will fix any animal 

in exactly that way, any animal, 

moreover, from a mouse to a lmffalo. 

Although a mouse might stand such 
treatment and not need subsequt'llt 

repairs, we doubt if a buffalo would. 

In fact, we think that the average huf­

falo, after gloriously coasting down 

the end of a plank into a yawning 

chasm , would experience such a gene­
ral disorganization as to render him of 

no further utility whatever as a buffa­

lo. Still he would be caught,  and that 

is exactl y the obj ect of the trap, to 

the representation of which, as ap­

plied to rats, we devote the annexed 

illustration. 
The del uded rodent, shown on the 

left, takes the high road leading to 

destruction fin the pivoted platform , 

A. In cheerful anticipation of a fea�t, 

he proceeds to the inner extremity of 

said platform and tackles the ban­

' 1 11et, and probably places his paws on 
the swinging piece, B. Either touch­

ing the bait, E, or meddling with the 

swinging piece is, on his part, an un-
fortunate mistake, as the effect i,· to 

her own course, as less loss will then l>e incurred and less 
inj ury done. By ignorant men the simple operation of cut­
ting off a shoot is al most al ways done in  an i nj urious way. 
Some m ake a long " slive ring cut, " as in Fig. 1. Here the 
cut is begun too low down and is carried up too high, expo­
sing the back of the bud to the weather and either killing it 
outright or causing it to make a feeble or weakly growth. 
Others, as in Fig. 4, cut " to the quick," prodncing the same 
evil effects. To avoid this, some make " snag cuts "-be­
ginning the cut on the same Ride of the shoot as that on 
which the bud is placed, and thence sloping upwards from 
it, as in Figs. 3,  4, and 5. This necessitates going over the 
work a second time to remove the snags after the bud has 

DILDINE'S ANIMAL TRAP, 

push back the curved catch, C, and so release the lower ex- I made a growth, as the young growth cann ot cover the dead 
tremity of the latter from a lug, D, by which said catch snag. 
supports the end of the platfonn. The victim's weight then I The proper cut is shown in Fig. 6. It is called the " clean 
overbalances the lead on the opposite extremity, and he im- e llt, " and is made by eutting at an angle of 45°,  beginning at 
mediately loses interest in the bait and devotes his mind to I the back of the bud, and finishing slightly above it. 'Vhen 
j abbing his claws into the plat form with the vain hope o f i pruned in this w ay the wound readily and rapidly heals, and 
making his abrupt departure look as if it were less involul l - : commences to be covered with new wood as soon as the 
tary. Eventually he finds himself in darkness beneath , I young bud pushes into growth. Pruning should always be 
from which he m.IY, at his convenience, emerge into the cage done with a keen -edged 
l ike apartment above, and regale himsel f by watching his knife, holding the shoot 
relatives served in the same manner, or he may find profita- � in the left hand, and 
hIe food for thought in speculating over the neat arrange- making one sharp, 
ment of the counterpoise or weighted end of the plat form, quick draw. The k nife 
which, after the victim is deposited, brings the latter back to is a far better instru-
a level posi tion, when the catch again engages with the sup- (;- ment with which to 
porting lug, and the trap is ready for new prey. \\-e douht, perform the operation 
however, if his conclusions would accord with ours, name- than pruning shears 
ly, that the trap is a very ingenious and useful little device ; and scissors, as these 
he might receive the further information, that it was paten- neef'ssari l y  l>ruise the 
ted August 25, 1874, anll that State, county, and township hark, at least on one 
rights are for sale, with disgust, and undoubtedly he would side. Shears or scis-
anathematize Mr. John Dildine, of LimestoneviIIe, Montou r sors may do for rose 
county, Pa., who is the inventor to be addressed for further bushes and comm on 
particulars . shrubs ; but for grape • .e. • 

vines, fruit trees, and 
THE MANIPULATION OF PRUN ING. greenhouse plants, the 

Lindley truly says : " Pruning is the art of scientifically knife is the only pro-
removing certain branches, or parts of them. " But except per instrument. Many 

1 ptJ 

6 

Fig. 7. 

persons adyocate fall 
and winter pruning, 
but we think it will 
be seen, by referring 
to our engravi ng, that 
the exposur6 of the 
bud, after pruning, to 
the drying cold winds, 
the seyere frost , and 
the effects of sleet and 
snow, cannot but be 
lllJ urious, and will 
either kill or greatly 
weaken it. Such has 
been our own observa­
tion. Hence, we reCOlll-

a mend that the opera­
tion be delayed until 
the middle of Februa­
ry, and performed be­
tween that time and 
the middle of March.  

The apple, pear, 
plum, and cherry, as a 
general rule, bear only 
on two-year-old wood, 
or on spurs from ' older 
wood. The young wood 
should, therefore, be 
shortened back but lit-

tie-say one third, or not mo:e than one half-as otherwise 
it wiII expend its strength only in forming new wood. 'Ve 
have seen numerous instances in which , because of the ig­
norance of the pruner, a pear tree, for instance, has had a 

by well educated and experienced gardeners, it is seldom, top as thick as a broom, and borne scarcely any fruit, be­
if  ever, properly performAd. Unless the operator thorOUgh- I cause the young wood had been cut back, year after year, to 
ly understands the principles u pon which it is based, and three or four buds. The tree should always be encouraged 
the proper mode of operation, it  is better to let Nature take to commence bearing as soon as possible after planting ; as 

this has a tendency to prevent excessive growth, and as it is 
then comparatively easy of control, and will not require 
much pruning. The object of the pruning is to prevent the 
head becoming too thick, and to induce the formation of fruit 
spurs. The Morello Cherry bears its fruit chiefly on last 
year's wood, and should therefore ne\'er be pruned back se ­
verely. As a rule, all cherries should be but sparingly 
pruned, as the use of the knife has a tendency to cause them 
to gum. Fig. 7 represents the growth of the wood of  an 
apple tree, showing a bearing spur on the three-y ear-old 
wood, the blossom buds on the two-year· old wood, and the 
leaf buds on the last year's gro wth. In this, a a a a repre­
sents the fruit buds , b b b the leaf buds, and c thE scar from 

----

-----

the fruit borne the last year. "-hen, 
in  the course of time, the spurs of any 
of these trees become too long, they 
must be shortened back to the eyes 
near their base. 'fhey will then throw 
out a new set of spurs. 

The peach and the nectarine bear 
their fruit on the last year's wood. 
Hence all the pruning they require is 
to cut back tbis wood about one third 
of its length, thinning out all super­
abundant wood, but retaining enough 
in the center of the head to prevent 
the mass of the fruit being borne to­
wards the ends of the branches, in 
which case the branches may break or 
split with the weight, to the great in­
. i  my of the tree. As the trees are 
thrifty growers, a little consideration 
will direct us how to obtain a symme­
trical and balanced fruitful head. 

Of all the fruits cultivated by man , 
none has been so twisted about, so 
torture d ,  by systems of training, pru­
ning, and feeding, as the grape vine. 
'V ere it not possessed of a constitu-

tional vigor and a power of re�upera­

tion common to few, i f  any, other plants, it would long since 

have disappeared from cultivation. The books th at have 

been written about it would make a small library. Each au­

thor inveighs against every other system of training or prun­

ing, and declares his mode the only correct one, and it alone 
the one which should be universally adopted. Each forgets 

that the vine grows and produces fruit in almost every soil 

and climate, wheth er on th e rocky sides of mountains where 

the thermometer goes down to zero, or upon the alluvial sa­

vannahs of Demarara, and subject to its equatorial heats. 

'Vhile the vine produces its fruit on the new growth of 

the current season, the main requisite for its successful cul­
tiyation is the formation of moderate-sized,  h ealthy, well 

ripened wood of the previous year-such as will furnish one 
or more strong eyes for the new year's growth. All the sys­

tems of training and feeding that have been invented have 
this object in view, and all the various modes of pruning re­

solve themsel ves into the proeuring of two eyes or shoots­

one for the production of wood for future use and the other 

for the immediate prod uction of fruit. This is  best brought 

about by the spur method, in which a shoot from a strong 

cane has been pruned back so as to prod uce two shoots, only 

one of which was allowed to produce fruit the last season, 

as shown in Fig. 8. Here the upper shoot was the fruit bear­

er and the lower one not allowed to bear. Now we cut back 

th� upper one on the line a, and the lower one on line, d. 
From the bud on the lower shoot wiII come a fruit-bearing 

shoot for the current season, and the bud, b, will make a 
growth shoot to produce fruit the next year. The present 
lower shoot will then be cut away, as the upper one has now 

been-and so on year after year. If the bud, b, should be 
developed at c, instead of in its present position, it will make 
no difference, as in all probability a bud wiII be developed on 

the upper side, next year, from which to get a growth shoot, 
the one beyond it making a fruiting shoot. 

Fig. 8. 

In a single article we can only give a few h ints, or a ge .  

n eral outline o f  h ow the operation of pruning should be 
performed.- The American Garden. 

© 1875 SCIENTIFIC AMERICAN, INC



MARCH 1 3, 1 875.] 
NON·FREEZING FLOAT STEAM TRAP. 

Every practical engineer is familiar with the requirements 
of a perfect steam trap, which are as follows : It must liber· 
ate the water of condensation from steam heating �urff\cPS, 
under all pressures and at all temperatures, draining 011(' 
foot or a thousand feet of pipe with equal facility, without 
being regulated or adjusted ;  it must allow no steam to 
escape ; it must be frost· proof  ; and it must be so arranged 
th a t  it may be readily cleaned without disturbing the ma· 

chinery . 
The device now under consideration , patented September 

20, 1874, by Mr. \V. H. Jenkins, of Philadelphia, Pa. ,  was 
used at the late Exhibition of the 
Franklin Institute ; and it drained, we 
are informed, the principal portion of 
the main steam pipes for supplying 
power to drive the mach in!'ry. It is 
stated by the in Vf'n tor that it  possesses 
economy , efficiency, and convenience, 
which are attained by the construction 
hereaftN described . 

It is constructed on the lIoat principle. 
Steam enters the trap at A, and , with 
the water of condcn�ation in the pipes, 
will pa�s through the filter, C, leaving' 
there the scale and dirt. "'hen suffi. 
cient water collects in the case to raise 
the float, M, the lever, (I (I, fulcrumed at 

F, and the valves, ° 0, connected to the 
lever, G, at I, are also raised, allo wing 
the water to pass into the outlet , L. As 
long as the water runs into the trap, the 
valves, 0 0, will remain open ; out if 
the supply stops, they will close, until 
the water again reaches a point enab 
l ing it to raise the float,M. In the upper part of the case,B, 
the lugs or flanges, E E, support the perforated wrought iron 
�heet, D D, upon which rests a filter of fine wire gauze. This 
is so arranged that, by removing the bonnet or plate , II, the 
filter may be taken out and cleaned without disconnecting the 
pipes, or otherwise disturbing the machine. The float , M, 
has an opening at the top ; and by means of the t nbe, X, 
this opening is transferred to within an eighth o f  an inch of  

the bottom . The float, being thus subjected to the same 
pre3sure within as witllOut, cannot collapse, which permits 
i ts  being made of very thin material , and thus renders it 
more buoyant, and the inventor states that it cannot become 
water-logged ; since, if  a quantity of wat.er collect in it ,  the 
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variation of pressure ordinarily occurring would at once reo 
move it through the tube. The float being spun together, 
and made entirely without the use of soldAr, is not affected 
by heat. The balanced valves,O 0, and the counterbalanced 
valve, R, and their seats, P and T, respectively, are made of 
the best brass, and so arranged that they can be ground in 
without the trap being rWl Ioved , or the lower half of the 
case disconnected from the pipes. The val ves , 0 0, being 
nearly balanced in upward and downward pressure, It larg e 
outlet can be operat l'o. by a smal l float, this being a decided 
point of advantage in this trap. The counterbalanced valve, 
R, i,  connected to a lever fulcrumed at K, and extending to 

JENKINS' AUTOMATIC STEAM TRAP. 

the iron ball, S. 'Vhen there is no pressure within the trap, 
the weight of the ball, S, will keep the .alve open. When 
steam is turned on, the air in the pipes and case will pass out 
through the port of the valve, R. \Vhen the pressure in· 
creases to 3 lbs. per square inch , the valve will close and re­
main so until the pressure is removed, when it will open by 
its own action , al lowing the water and steam to pass out, 
leaving the case dry and hot, and thereby rendering it im­
possible for any water to freeze in the trap. In order to set 
the trap in operation, connect the pipe to be drained with the 
inlet, A. Attach to either end of the outlet , L (plugging up 
the other end), the waste pipe . The inventor assures us that, 
when properly connected, the trap requires no attention ex-

cept cleaning at long intervals,  as there is no chance for af· 
fecting its action from without, thus securing it from being 
tampered with. It is manufactured in three sizes, No. 0 to 
drain up to 2, 000 feet of one inch pipe, No . 1 for 4, 000 feet 
on e inch pipe, and Ko. 2 to drain up to 20, 000 feet of one 
inch pipe. 

For further particulars, address Messrs. Jenkins & Kern, 
228 Church street, Philadelphia, Pa . 

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

H O Il !!J C  Drainage. 
At the Sanitary Conference  recently held at Birmingham , 

Eng., Mr. 'Valton read a paper on the objects of the Arti . 
sans ' ,  Laborers', ano. G eneral Dwell ings 
Company, one of its essential purposes 
being the erection of low· rented houses 
in which evt'ry attention i,  paid to i nsure 
the best sanitary arrangements. 

In making the drai nage of their houses , 
the company invariably, and as II fixed 
rule, avoid carrying the d rains under any 
portions of the houses. Insteao. of this 
a drain is arranged at the backs of two 

rows of houses, running lengthwise in 
the gardens, and into the main drain. 
The drain pipes are lead from the backs 
o f  the houses instead of benellth them 
and hence into the street, as is  generally 
(lone in all after modes of house drain­
a g e .  This plan they have carried out  in 
t h e  houses they have built at Liverpool , 
Birmingham , Salford, etc. , and they am 
ad opting it near London at the Shaftes· 
bury estate, where they h ave 1I1rearl�" 
t'recte<l SOO all(l U !'(l constrncting 4U f l  
more hou ses. It  has been found that 

wherever this plan has b('('ll adopted, the death rate in them 
hon�es, compared with that of It similar number of ordina­
rily drained houses, has been much less. 

______________ .H'.�' •• ------------

IMPROVED SAFETY GOVERNOR. 

The illustration , Fig. 1, shows the above named governor 
with a n umlJer of improvements, which have recently been 
added, and are partly explained as follows : 

Fig. 1 shows the governor and stop or throttle valve com· 
bined ; the ad\-antage of which will be apparent, as it obvi. 
ates the necessity of the usual clumsy throttle separate from 
the governor. The stop valve lind actuating parts are so 
constructed ao hy no possibil ity to interfere with the govern-

LYNDE'S : AOME SAFETY i GOVERNOR AND STOP VALVE OOMBINED 
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i ng valve, and can h e  reground i f  necessary with a ll  murh 
precision and in the lIame mannf>r as when first made. 'fhe 
governing valve is a new devil'e ; and it is claimed that, being 
steam balanced, a much larger valve than heretofore can 1 ,A 
used, thus increasing l argely the capadty of the governor. 
The need of this inc reaHed capacity of valve will be appreci ­

ated by many who have been compelled to p urchase a much 
larger governor than ,;"emed neces�ary t.o admit sufficient 
steam to the engine cyl inder. 'l'he proprietor states that a 
size smaller may always be ordered, of tIle Acme governor, 
than has hemtofore been used , when calculating the giZe of 
governor wauted. 

into as many divisions as there are inches in its revolution ; 
and then, after measuring the lflVerage of the crank when it 
is in flach pOHition, we add the wholl' of tbem together and 
dividl' their S Ulll total by the number of divisions or point� 
at which such leveragef! were taken. The quotient will t hen 
he the average leverage of  the whole ; and if the result of such a 
calculation, applied to a crank of the above given dimensions, 
gives us a'S19 i nehes , Ii wil l demonstrate, if  we make no al ­
lo wance for friction, t.hat the crank deli ver", all tIl!' power it 
reeeives. 

It wil l H llttiee, however, to take nine of fluch crnnk l)o�i ­
tions (in stead of one at every inch of movement) ; this will 
give a rell lllt su fficiently correct for the purpoMe of illustra­
thill , as !-<hown in l<i.g. 56, which is drawn to one quartAt' of 
the full size. a a represents the circle described by th" center 
of th . ·  crank pin. The digits, from 0 to 9, on each side of 
thl' above c i rell' , arp equidistant pointfl, df'noting t.he posi­
tions of thl' ' � rank at which its leverage iR taken ; and the 
l in!'>s desl!entiing frum each digit represent, in each ea,;e, the 
center line of t.he eOll necting- rod when the "rank iH at that 
position . Hence the digits, from 0 to 9, on the parallel line, 
I, denot!' thll positions, in each c.aHtl, of tht' I'rtJlu-Ihl'ad end o f  
the connecting rod. 

way between the two dead centers ; and as a consequence, 
the more regular will the variation of the l everage of the 
crank be, that is to say (re ferring to the i l lnstration), the 
leverages of points 1, 2, 3, and 4 would be greater, and the 
leverages of pointtj 5, 6,  7, and 8 would be le�s , and hence 
the one series of pOl!itions would more nearly equal in lever ­
age to the other Reries 

Fig. 2 shows the Acme governor (the parts b<'ing in 
about the 1)08ition they take when running) with the auxil­
iary attachment , whereby t.he \'ariable pre>!BUl'e in thn f'ngine 
cylinder i s  used to aSHist in regulating the engine : tlmA ro­
ducing the variation of spllt·d, between light amI hea,')' loadll,  
to a minimum. 

It is well known that IL governor, set t,) fllll an engine at a 
certain speed when light, cannot run it ut snme speed when 
full load is put on, without alteration ; the engine must go a 
l ittle slower (from three to ten pel' ('ent, according to the 

governor used) to allow the governor to op"n its vdve . 'fhis 
difficulty is met by the contrivance ( l ately plltent�d ) named 
nbove ; it haf! heen well tested and is  quite novel, the load 
itself aSf'isting- to let on steam to carry it. \Yith this arrange­
ment the engine wil l run leRs than one per cent slower, fully 
loaded,than when light ; it takes no power to run it, and needs 
no oi ling, etc. 

'rhis instrument i!! constrnc ted on tll e iIIlllle principle as a 

steam damper rl'g ulator, the lever l!' being held and regu­
lated by a Hpiral spring, E ;  it" otlice and operation are as fol­
lows : The siphon pipe is nttached to the stl'am chest ; and 
when the vah-e, K, is open , the pressn re in the 8�eam chest 
will be exerted under a llisk of rubboI', (t, on which standH a 
piston , having a center point lll'essing against the le ver, l�, 
which is set by the nut aml spring, D, so that, when the en­
gine is not loaded, it will havo no effect on tI\I.' governor ;  but 
as soon as an increased pressure is felt in the cylinder and 
chest by the addition of load, the lever, F, is forced up 
against the lever, H, thus helping to open the governor valve 
to supply the steam for the increase of load , w ithout percep­
tible change of speed. Of (lOurse as the load changes, the 
pressure in the chest varies also ; and the practicability of 
this arrangement must be apparent. Bllt it is only necessary 
where exact speed is required , or where the desire is to do 
the work with the least possible  pressure in the boiler. 

For full particulars, circular, and explanatory diagrams, ad­
dress J. D. Lynde, 405 North Eighth street, Philadelphia, 
Pa. 

-------------� . . � . .. ------------
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NUMnllR XIX . 

01" .JOSHUA no!;1':. 

'f U R  CRANK. 

The crank is a mechanical device, generally employed to 
convert a reciprocating into a rotat.iye movement, and has 
proved the most simple and effective mechanical arrange­
ment yet devised for that purpose. It delivers all the pow­
er it receives, save and except the mmal allowance for the 
friction due to its movement, which friction varies according 
to the amount of power 01' loall whieh the crank tramlluits . 
The erank has, it is true, two points in its movement at 
which it does not transmit power, and (i f nn p,ngine crank) 
depends upon the momentum of the fly wll('el to cany it for­
ward. But at theRe points the piston docs not receiv!' any �team, 
hence there is 110 l osR of the power applied. It is t.ml', also, 
that the powe r applit'd t.o the crank llin is always at a COllRi­
derable angle to the direction in which the pin itsel f moves ; 
and this, together with the difference in the distance moved 
by the crank and that moved by the piston, during a revolu­
tion of the engine, gavc risl' to the common error that there 
was power 10At hy the employment nf the erank. 'fhat such 
is not the case may he demonstrated by the fol lowing pro­

positions : 
Let us suppose that we have an engine whose cylinder area 

is 50 square inches, and its length 01' sh-oke 12 inchE's ; tIle 
crank , therpfore, is II inch .. s from .'enter to center. If the 
pressure of the 8team on the pi�t .. n be taken at 1 1 l!. per 
square inch, and il:! cOllstant throughout the stroke, the total 
steam pressure on the piston will be 50 Ibs. ; and as the pis­
ton moves up and down the cylinder wllHe the crank per­
forms a revolution , i t  is self-evident t1mt. th" amount of pow­
er appliE'd by the steam to the lliston will  be equal to 50 1bs. 

moving 2 feet. Now, s uppose th ere is attached to the 
crank shaft a pulley 7 '639 i nches in diameter, to the lleri­
phery of which one end of a rope ill attached, the othel' end 
suspending a weight of 50 IllS. The circumference of such 
a pulley being 2 feet, it is apparent that each rO\'olution 
()f  the crank will raise thll 50 ll>s. weight 2 feet, which is 
the exact amount of power aplllied by the steam to the pis 
ton (allowing nothing for fril'Hon), Hince the clement of time 
will be equal in both caMes. The radius of a pulley of the 
above given diameter i:< 8'S19 incheM, which must, there fore, 
represent the average leverage of the crank : that i� to Rny, 
a crank , whose length is 6 i nches from the center o f  the 
shaft upon which it revolves to the center of its crank l)in , 
would (in order to lift the weight as described) require to act 
all round the stroke at a leverage equal to 3 '819 inches, or al­
waYf! in full power, since that is tbe duty pl'rformed by the 
pull ey. 

In order to ascp,rtain, in as })ractical a way a s  possible, 
by calculation and demonstration, tbe average leverage of a 
crank, we may divide tbe circle described by the crank pin 

It i s  obvious that, whether the cl'an k stRlHIH t at corres­
ponding point!!) on th!' right or left half o f  the c.ir�le, the le­
verage will be thl' Hame ; so that, if  WI' ascertain the lever­
age of the crank at points 0, 1 ,  2,  3 ,  lind 4, on the left hand 
side uf the ill ustration , and points Ii, tj,  7, alld 8, 011 the right 
hand lmlf of the circle, it will be the sallle as taking the 
w]1Ole nino points on one side of the circle, and will make 
the lines of the illustration much clearer. The leverage of 
the crank i n  any one position is the length that a line . struck 
at a right angle to the cl'ntl'r line of tile connecting rod, pass­
ing through the center of the crank shaft, will be. "'hen, I tht'refore, the c.rank is at point, 1, the center line of the con- i 
necting rod being denoted by the line, 1 1 ,  the l ine, II, repre­
sents the leyeragl' of the crank, and so on through the whole 
of the l)ositions . Proceeding, tItt'n , to demom!trate from the 
illust.ration . we have : 

PU:"Iitfon of crank 1 .�\"�r8�(". 
'\ 0 .  Ineht'· l 1che� 
0 line 
1 n. ;{-8 ·a7.j 
2· /; 23-32 - 72· 
3 r 1 �32 --- l 'Oa1 
-l d 1 5 -16  = ( ' :H2 
5 e 1 1 -2 - ( '50 
6 f 1 1 -2 hare 1 '40 
7 .q 1 3-16 = [ ' 11:17 
S li 1 1 · 1 0  l .• are = ' 687 

!'j'302 
Here, then , we have 8'302 inches as the sum of tbe le ver­

ages of nine positions. Dividing this by 9, it giveK us 0'922 
inl'h as the average leVel'llge, in the experimental illustration. 
:::;ince, however, the ill ustration is only olle 4.unrter the full 
Hi:t.(J Ilf the supposed eng-ine (to whil'h tIle hypothetical pulley 
and weight. were attached), W I'  must lllult.iply this 0 '922 by 

4, wlJich give!! us 3'688 inches as the average (calculated) Ie­
verag" of the (·t'ank. To f,f' ahsolutely correct, this should 
be 3 '81 9 inches ; anlL were thl' lI'yeragtt� taken at a greater 
numbl'r of pointH, our anHwer woul d be more nearly accu­
rate, becauHe we have one dead point in a tQtal of 9 :  where­
a!!, did we meas ure the levl'ral!I' at 40 points of the stroke 
j·here would l IP hut one dead point in the total of 40 : then 
again, earh cran k movement commenced at the minimum of 
l everage , and only attaine.l the maximum on the completio� 
of the moveml'nt, which lattpr doe" nnt, t.herefore, represent 
th!'> average leverage of the ('rank during thl' moveml'nt, bllt 
merely thl' actual leverage of thf' cranlt on arriving at each 
pOli'ition . Hence, the g�at!'>r tItl' number of points at which 
the leverage is taken , the more nearly corre('t will the resul t 
obtained be. 

To recapitulate, then , the proposition of the puU"y anti 
weight proved that, in order to deliYer all the power placed 
by the steam on the piston, It crank 6 inches from center to 
center wOILld require to give,  hy calculation , an average le­
verage all round the revolut.ion of g 'i19 inches, whereas the 
illustration and thl' aCCOmllRnying figures demonstrate, . hy 
ealculation , that the crank would develop very nearly thll 
amount, the Rlight discrepancy arising from the fad that. W I'  
have not, i n  our example , taken a 8ufficient lllintber o f  pUlll ­
tionH of the crank to obtain a perfpctly corree.t result. 

It. if! certainly an objection to the employmf'nt of the crank,  
as a means of converting a reciprocating into a rotary mo­
tion, that its leveragl', and ther!'>fore its powI'r, is flO vari ­
able ; thiH is, however, rectified t.o a great degree hy th .. ac­
tion of the fly wh .. el, which, a<:ting as a reservoir of puwer, 
givl'1l hack to the crank,when the latter is at and near itli' dead 
center!!, part of the power which it ret'eived from t.h!'> crunk 
while it was at or near itl! full leyerage or pow!'>r. 

'fhe points of full power are not, it will be obKerved, un 
exactly opposite sides of the diameter of the cirel(' of t.he 
crank travel , flO that a Ht.raight line passing through the cen­
ter of the (·.rank shaft l'annot intl'!rsect bot.h the points of 
full power. 

The illustration and itt! accompanying table of movements 
shows the crank in that case to be at full power between Jlo­
sitions 5 and 6 ;  if, however, the connecting rod were long­
es in proportion to the length of the cl'ank, its point of full 
powor woul d come nearer to a horizontal line, drawn through 
the center of the crank shaft and at a right angle to the cen­
ter line of the cylinder, the rule being that, the longer the 
connecting rod proportionately is, the nearer will its point o f  
full power be t o  that point a t  which the crank IItands mid-

Let us now consider the crank movement and leverage in 
relation to the piston movement ; and we find, on referring to 
the diagram, that, while the crank moves from position 0 to 
position 1, the crank has gai ned three eighths of an inch of 
leveragt', while the piston has only moved about one six · 
tel'!nth of an inch, using, therefore, but very little steam , and 
so on, as per the following table : 
Crank movement L.werage gained Piston movement So.  Inch Inch 

0 to a-s 1-16  
1 " � 1 1 -32 3-16 
�� " H ii-ltl 5-16 
a " 4 11 · 32 7-16 
4 " Ii :l - W  17-32 
5 " II 0 17-32 

l�e\ l�rit�l� 10fo;1 
tj " 7 5-16 1-2 
7 " 8 1 -2 11 -32 
8 " 9 1 1 - 1 8  3-32 

which shows that, w hen tlw "rank !taR moved from position 
o to position 2, which is two ninths of its strokE', it 
has gained very nearly olle halt' of it!! full leverage (that is 
i + -H = H or nearly t inch), while the piston has moved 
one twelfth only of its Ah-oke (that is it. + 'i\-=t i nch , the 
total stroke being tllfee inehes). Again when the crsnk Ita!! 
moved!to position 3, which if:! one tltird of its Rtroke, it 

has gained a little over two thirds of its leverage (that ill i + H + l\-= H, which is over two thirds of one and one 
hal f inehes): while the piston haA only mov"d a little over 

one fifth of itR stroke. At both positions, Nos . .., and 6, the 

crank remains as nearly as possible at its full length of lever. 
while at position 7 it has moved seven ninths of its 
stroke, remaining still a lever equal to oyer seven tenths of 
its full length, the piston haYing moYe(l over sevonteen 

twentieths of its stl·oke. Even at position 8, the crank 

is at a level'age approximating to on e ]IBl f its full length, al­
though w1len in that position it hilS moved eight nintos of 
its entire stroke. Thus we find that the reason, tbat a crank 

is equal , all round its revol�tioll, to a le'veT of more than onf' 
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half its length from the center o f  the crank pin to the cen­
ter of the crank shaft, is because it moves so quickly into its 
leverage and retains the same so long, and, furthermore,that 
the piston movement, and therefore the consumption of 
steam in the cylinder, during that part of the crank move­
ment in which the crank is at a leverage of less than one 
half its length, is comparatively very small indeed. 

Mm. P. M. On the 31st, Saturn rises at 4h . 2m. A. M., and 
sets at 2h. 12m. P. M. 

It will be further observed that, as the momentum of the 
fly wheel causes the crank to travel at (nearly) an equal 
speed during all parts of the revolution, the piston is travel­
ing much faster at one than at another part of the stroke. For 
instance, suppose the crank to make a revolution in a second, 
it will move from each of the divisions (in the diagram) to 
the next division in the one-eighteenth of a second. The 
piston, then, while the crank was moving from point 5 to 
point 6, traveled at the rate of (referring to the table of pis­
ton movements) one and one half inches in one eighteenth of 
a second ; while on the other hand, the crank moved from 
point 1 on one side of the dead center to point 1 on the other 
side of the dead center, that is two divisions,the piston moved 
one eighth of an inch only, and had (since the crank moved 
two divisions}two eighteenths or one ninth of a second to do it 
in ; so that the reversal of the direction of the movement of the 
piston is not 80 sudden as it would at first sight appear to be, 
or as to cause allY violent shock, or entail any appreciable 
loss of power. 

The difference between the amount of power transmitted to 
Ihe pillton and that delivered by the crank shaft may be ap-

reciated when it is stated that in large engines it is computed 
at nearly two pounds per square inch of the piston area, and 
in Mmall engines to from ten to fifteen per cent of the total 
mean pressure on the piston throughout the stroke ; te which 
must be added the amount of friction due to the load which 
the engine may be driving, the allowance made for this lat­
ter being about seven per cent. Thil:! difference is accountable 
for in the power required to op@rate the slide valve and other 
working parts of the engine,although there is no doubt that 
the strain placed by the blocks upon the guide bars when the 
crank is at and near its points of full power is also very great, 
in consequence of the angle at which the center line of the 
connecting rod stands to the faces of the guide bars. 

Not so much power is consumed in moving the connecting 
rod as might , at first sight, appear, because the movement of 
the crank pin end , which is the heaviest end of the rod , is 
circular, anti it is only at the very center of the crosshead 
bearing of the rod that its 1l1Ovement is a purely reciprocating 
one. The movement of the rod as a whole is, as stated, 
a circular one at the crank pin end, and an oval one between 
the crank pin and crosshead, which oval becomes longer and 
narrower as the point on the rod, at which the movement is 
considered, is located nearer to the crosshead journal. 

But l ittle expenditure of power is involved in reversing the 
motion of the piston, piston rod,crosshead, and guide blocks, 
because whatever amount of power is required to move them 
in the lirst half of the stroke, during which their speed is ac­
celerated,is  delivered back by them in the effort to arrest their 
movement which takes place during the last half of the 
stroke ; hence we find that there is no foundation for any 
supposition of a loss of power due to the movement of a crank 
as applied to an engine. 

• • • • • 

ASTRONOMICAL NOTES. 

OBSERVATORY OF VASSAR COLLEGE. 
For the computations of the following notes (which are 

approximate only) and for most of the observations, I am 
indebted to students. M. M. 

Positions oC Planets Cor Marclt, 1 8 75 .  
Mercury. 

Mercury has been seen after sunset in the twilight from 
February 1 to the present time (February 18), and will prob­
ably be visible for some few more evenings. 

After March 10, it should be looked for in the early morn­
ing beforE' sunrise, and on March 28 it should be readily 
seen, as it is then at its greatest elongation west of the sun. 

March 1 ,  Mercury rises at 6h. 23m. A. M. , and sets at 5h. 
53m. P. 1\1. On the 31st, Mercury rises 4h. Mm. A. M., and 
�ets Hh. 5um. P. M. 

Ven us. 

\'onus, although past its greatest brilliancy, is still a 
.l beautiful obj ect in the morning. It rises at 4h . 18m. A. M. 
Jll 1\hrch 1 ,  and sets at 1h.  i;Om. P. 1\1. It passes the meri 
dian about 9 A. 1\1. ,  and to good eyes is still visible at that 
timp. 

According to the American Nautical Almanac, Venus and 
Saturn are in conjunctIOn (ha,'e the same right ascension) 
on the 27th, Venus being 10 16' north of Saturn. As Venus 
is well known to every one, this position will enable observ­
ers to recognize Saturn. 

lUranu!!. 

Uranus rises on March 1 at 3h. 14m . P. 1\1. ,  and sets at 5h. 
28m. the next morning. On the 31st, Uranus rises at lh. 
12m. A. M., and sets at 3h. 28m. the next morning. Seen 
through a telescope, Uranus presents the appearance of a 
small full moon, bluish white in color. Its satellites are 
seen as exctledingly minute points of light. 

Neptune. 

Neptune rises and sets so nearly with the sun that it can­
not be seen. 

Sun Spots. 

The record is  from January 24 to February 18 inclusive. 
During this time, on account of cold weather and clouds, 
only nine photographs have been taken. In the picture of 
the 24th are two spots of medium size, near the end of their 
passage across the disk. From this time uIitil February 16 
photographs and observations with the telescope show that 
spots were remarkably few and small. To day (February 
18), the preceding day having been cloudy, the photograph 
showl! a very large spot just within the eastern limb. At 
present the spot appears narrow but of unusual length, and, 
if it follows the ordinary changes in passing across the disk, 
must be visible to the n aked eye when it reaches the middle 
of the passage. 

Can AntI!! Talk ' 

To the Eiitor of the Scientific American: 

The following may perhaps answer the above question : 
During a ramble over the mountains last spring, I was at­

tracted by a low, shrill, squeak close by, when, upon looking 
in the direction of the sound, I saw on the ground, evidently 
hastening from me, a large insect of the ant species, about 
! of an inch in length, its hinder part of  a bright red col or, 
and covered with hair. I saw nothing peculiar in its shape, 
it being similar, as nearly as I could tel l ,  to a common ant, 
only much larger. Struck by the novelty of the sound,  I 
st<>pped it with my stick, and tantalized it for Bome minutes, 
duri ng the whole of which time it emitted its scream, which 
I can describe in no other way than that it was similar to the 
sound which one would make when calling the attention of 
a bird in its cage, and that it was sufficiently loud to have 
been heard at a distance of 40 or 50 feet. I finally secured 
the insect and have k"pt it ever since, preserved in alcohol. 

From the above it can he seen that the vocal power of the 
ant is sometimes far from inaudible ; for in proportion to its 
size, I should estimate that the cry of my ant would exceed 
the bellow of a bull , or the roar of a lion. 

Salt Lake city, Utah. H. L. A. C. 
• • • • • 

New Tclegraplt Al phabet. 

To the Editor of the Scientific American: 

The ordinary Mor�e telegraph alphabet, consisting of dots, 
dashes, and spaces, answers very wel l when a register is 
used, and the signals are recorded on paper ; but since the 
sounder instrument has almost entirely superseded the reg­
ister, this alphabet is defective, as the sound of a dash is very 
much like the sound of a dot with a succeeding space. This 
fact suggested to my mind the idea of forming an alphabet 
which would consist entirely of dots and spaces, and thus 
lessen the liability to mistakes in transmitting messages by 
sound. I selected an article in a newspaper, ascertained how 
many times each letter occurred in it, and arranged them in 
tabular form, placing the letter which occurred most fre­
quently, first, thus : 
E . . . . . . . . . . . . . . . . 154 times 
N . . . . . . . . . . . . . . . .  112 
'f . . . . . . . . . . . . . . . . 108 
A . . . . . . • • . . . . . . . .  99 
I . . . . . . . . . . . .  . .  . . .  82 
S . . . . . . . . . . . . . . . . . 69 
R . . . . . . . . . . . . . . . . 69 
L . . . . . . . . . . . . . . . .  57 
c . . . . . . . . . . . . . . .  . 52 
0 . . . . . . . . . . . . . . .  . 52 

G . . . . . . . . . . . • . • . .  

F . . . . . . . . . . . . . . .  . 

y . . . . . . . . . . . . . . . . 
P . . . . . . . . . . . . . . .  . 
B . . . . . . . . . . . . . . .  . 

1\1 . . . • . . . . . . . . • • ' .  

'V . . . . . . . . . . . . . . . 
V . . . . . . . . . . . . . . . . 
K . . . . . . . . . . . . . . . . • 

J . . . . . . . . . . . . . . .  . 

25 times 
23 
22 
20 
17 
17 
16 
14 

On the 31st, Venus rises at 4h . 10m. A. M. , and sets at 2h . 
40:n. P. M. On the 27th, Vonus  is so near Saturn that the 

D . . . . . . . . . . . . . . .  . 
H . . . . . . . . . . . . . .  · . 

U . . . . . . . . . . . . · ·  . .  

51 
49 
40 

X . . . . . . . . . . . .  . 
Q . . . . . . . . . . . . . .  . 

Z . . . . . . . . . . . . . . .  . 

5 
3 
1 
o 
o latter can be llasily found. 

Mar .. .  The alphabet was tIu'n formed by d Clloting the first letter 
in the table by the simplest character possible, that is a 
single dot ; the second one is denoted h�' two dots, the third 
one by dot, space, and dot, thus : 

Mars can be seen in the early morning hours. It rises on 
March 1 at lh. 15m. A. M. , and sets at 10h. 33m. A. M. , be­
ing far south in declination,  and above our horizon only a 
little more than nine hourR. On the 31st, Mars rises at Oh. E 
25m. A. M. , and sets at 9h. 27m. A. 1\1. N 

J��� T 
On March 1, Jupiter rises at 10 in the evening, and setM the A 

next morning at 8h. 42m. On the 31st, Jupiter rises at 7h. I 
47m. P. M. , and sets at 6h 37m. the next morning. As Ju- I:! 
piter CODles into better and better position, the varying phe- R 
nomena which its satellites present should be carefully L 
noted. . C 

Between 10 P. M. of March 1 8  and 2 A. M. of the 19th 0 
the third satellite and its shadow and the first satellite and D 
its shadow may bEl seen projected on the disk of .Jupiter. H 

r Sa1urn. 

Saturn rises at Ijh. 52m. A. M. on the 1 st, and tiets at 3h Addi8on, Mich . 
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UtUlzation oC Exltaust Steam. 

To the Editor of the &ientific American : 
Some mechanics hold that exhaust steam cannot be prac­

tically used for heating purposes on account of the back 
pressure on the engine, which lIas sometimes resulted in pro­
ducing greater loss than profit, both mechanically and eco­
nomically. 

Mr. James F. Smith, of this city, a practical engineer, has 
recently overcome this obstacle by making the heating pipes 
of the full area of the exhaust. At the end of the building 
so heated , it is necessary to exhau st upwards, and work down 
with the drips. It will, of course, require larger piping, and 
the pipes should be laid with sufficient descent to carry off 
the waste water. A child can be pasily regulate the throttle 
for each room ; and the rough and unsightly crates now in 
use can be dispensed with. B. 

Orange, N. J. 

New Sacety Elevator. 

'Ve have lately examined, at the shops of the Holske Ma­
chine Company, in this city, No. 279 Cherry street, the 
working operation of their new elevator, for warehouses, 
stores, offices, and other purpos('s. One of the distinctive 
features of the improvement is a novel clutch, hy the shift­
ing of which, by the usual cord, the motion of the 
rope drums is changed, and the elevator made to ascend 
or descend, as Dlay be desired. Another improvement re­
lates to a safety clamp attached to the elevator plat­
form, so arranged that, in case the lifting ropes should 
break, the platform instantly locks itself between its guides, 
and cannot fall . As a practical trial, we saw two men 
mount the platform and sever the lifting rope while they 
were upon it ; but the platform barely settled four inches 
before it was solidly locked fast. 

Another point of improvement is an additional safety device� 
for locking the main gears in case the driving belt fails or 
breaks. The device for this purpose is simple but effeetive. 
Altogether the improvements appear to be admirably adapted 
for practical use, and contain every appliance for safe and 
reliable operation which the best experience can suggest. 
All elevators are of course more or less alike. They consist 
of a platfonn on which the goods or passengers are to ride, 
wire lifting ropes to raise and lower the same. winding drums 
to operate the ropes, and steam power to perform the work. 
These things being equal, that will be the best elevator 
which likewise supplies the most effective devices for ensur­
ing safety and preventing accident . In these respects it will 
probably be difficult to find anything superior to the improve­
ments above described. 

_ 1_, . 
Slceple!!sness. 

To take a hearty meal j U3t before retiring is, of course, in 
jurious, because it is very likely to disturb one's rest and 
produce nightmare. However, a little food at this time, if 
one is hungry,is decidedly beneficial ; it prevents the gnawing 
of an empty stomach, with its attendant restlessness and un 
pleasant dreams, to say nothing of probable headache, or of 
nervous and other derangements, the next morning. One 
should no more lie down at night hungry than he should lie 
down after a very full dinner, the consequence of either being 
disturbing and harmful . A cracker or two, a bit of bread and 
butter or cake, a little fruit-something to relieve the sense 
of vacuity, and so restore the tone of the system-is all that 
is necessary. 

We have known per�ons,habitual sufferers from restlessness 
at night, to experience material benefit, even though they 
were not hungry, by a very light luncheon before bedtime. In 
place of tossing about for two or three hours as formerly,they 
wonld soon grow drowsy, fall asleep, and not wake more 
than once or twice until sunrise. This mode of treating in­
somnia has recently been recommended by several distinguish­
ed physicians, and the prescriptionhas generally been attend­
ed with happy results.-Scribne7" 8 Mag(!zine 

- .� . -
Good Words Cor tlte " Science Record." 

The following words, from three of our friends in remote 
places, who have just received the SCIli:NCE RECORD, ex­
press the sentiments of lIlany othprs, which we refrain from 
printing on account of onr limited space ; 

" Received SOIENCE RECOIlDR today ; they are a splendid 
reward for a little work. · '-J£adyIL lt� GitbCl't , Racine, lVis. 

" The SCIENCE REC01!D came to hand thiH morning ; upon 
examination I find that it far exceeds my expectations, and 
would be a valuable addition to any man's library. "-Jas. D. 
Hollister, Hali80 11ry, N. C. 

" Many thanks for the SCIENCE RECOllD ; it is well worthy 
of going to any trouble to get. I hope I may be able to get 
you more new snbscribers. "-ltrancis Car1·oll, Manager, N. 

O. Gas Works. 
Any person having paid for a volume, or being entitled to 

one for obtaining new subscribers to this paper, and not hav­
ing received it, will plf'ase notify the publishers 

'at once, as 
copies have been mailed to all the names upon our order 
books. 

TIle SCIENCE RECORD for the years 1 872, 3,4, 5,-fonr vol­
umes-will be mailed on receipt of $8, or a singl" copy of 
ei ther year for $2.50. 

• • • • •  
DR. FOTHERGILL says in the Popldar Science Montltly that 

the intellect is more than normally brilliant when the per­
son is affected with the first stages of pulmonary consump­
tion or with chronic gout. 

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

THE Suez canal has earned a l'rol1t equivalent to seven 
per cent on its cost, during th(' yeur ending in September 
last. 
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IMPROVED RAILWAY AXLE BOX. 

Hot boxes are one of the many annoyances with which 
railway mechanics have to contend, railwa�- owners to 
pay for, and railway paHsengers to IInathematize. Dust 
will get into brasses, and friction inevitably follows. 
Then the parts get hotter lind hotter,and finally oil and waste 
hurst illto flame ; the train is delayed, sometimes for hours, 
and in the end rushes {)n to its destinatioll with ruined brasses 
and badly cut journals,  looking (after night fall), to the aston­
ished denizens of way stations, more l ike a rapid torch­
light procession than IInything else. The usual means for 
lIyoid ing the dift1eulty are : Care in closely fitting brass and 
journal, the use of alloys, for the fomler, least liable to cut, 
lind of various luhricating materials claimed to perform their 
office more effectually than oil. An inven-
tion which, like the one which is herewith il-
l nstrated, aims at the root of the evil . by pre· 
venting altogether the entrance of dust and 
providing a llieans to keep the brass cool, 
has, we believe, hitherto been absent, or, if  
it existed, no tidings of its  success have ever 
reached us. The present device has, there­
fore, the merit of novelty and also of lJeing 
a long step in the right direction. It appears 
to be practical , and we think that railway 
mechanics will not hesitate to give the new 
axle box a fair trial . 

It comprises two distinct inventions, the 
first for keeping ont dust, the second for 
maintaining the brass cool. To gain the for· 
mer end, the box must be perfectly tight 
next the wheel , sufficiently so to prevent the 
leakage of oil, and yet it must allow the axle 
abundant play in its lateral and other move­
ments. By re ferring to the sectional view, 
Fig. 2, the manner in which these ends are 
accomplished will be seen. A is the back of 
the box, cast in one piece with the body . A 
metal guard and bolts secure to the inner 
side a bellows joint, B, which is stamped out 
of leather and hence has 110 seam. Th e outer 
portion of this joint is similarly attached to 
a gun metal ring, C, shown enlarged above. 
On the axle a ring, D, is shrunk ; and just out­
side of this,  another ring, E, of iron, contain-
ing spiral springs which tend to push it out-
ward, is placed. 'rhe sprinp s serve to take 
up any wear of the rings. The bellows joint slips directly over 
these, so that the ring, C, bears against the ring, E. Outside 
of the ring, C, and also bearing against it, another iron ring, 
F, is secured rigidly to th e axle. It will be seen, therefore, 
that the I!'ather forms a screen between axle and box, and, 
as it is attached to bqth and is flexi ble, it forms no obstacle 
to the lateral play of the fomler. The two rings, E and F, 
bearing directly agllinst the ring, C, I'evolve, of course, with 
the axle ; and as the ring, F, is slightly tapered, its natural 
effect, owing to the centrifugal force due to the revolution, 
is, it is claimed, to throw the oil away from the joint, and 
thus to prevent leakag!'. 

This arrangement, the inventor states, can be applied to 
any railway box at a co�t not exceeding fifty cents. He claims 
that it allows of tilling the box to a sufficient depth with oil 
alol l (" und thus doing away with packing entirely, so that 
the axle ruus directly in the liquid. A large 
saving is thus effected, not merely by obvia­
tiug waste of oil, but also in packing and the 
time and labor involved in inserting and i'e­
moving the same. 

'rhe apparatus for cooling the journal con­
�ists in the peculiar construction of t.he brass, 
and in a water receptacle with suitable con­
necting pipes secured above and outside the 
box. The brass, 8hO'\'n at G in the sectional 
cut, is cast with a core,so as to leave within 
it longitudinal and horizontal channels on 
each side of the brass. These connect with 
short tubes on the outer end of the brass ; and 
to the tubes, the flexible rubber pipes, H, which 
lead to the water reservoir. I ( shown in the 
perspective view, Fig. 1), are attached. It is 
claimed that, by this device, the brass can 
never become heated higher than the boiling 
point of water, even if the lubricating ma­
terial should be neglected. The res'lrvoir is 
a simple box of tin, provided with a screw 
cap, opening to allow of its ready replenish­
ment. It is attached to the box by a simple 
thumbscrew, so that if broken it may be easi­
ly detached. Its cost, the inventor says, 
need not be over ten cents, while the brasses, he further 
adds, are no more expensive than those ordinarily employed. 
In winter the water can be mixed with alcohol or glycerin 
to prevent freezi ng. 

As an additional precaution against dust,a piece of leather, 
J. Fig. 2, is attached to the rear of the box by clumps. 

The entire device is quite simple, and , as we have already 
stated, can be readily applied to trucks already in use. If its 
use in addition yields even a portion of the many important 
advantages claimed, its economical value will be quickly ap­
preciated. 

Patented through the Scientific American Patent Agency, 
in the United States, Canada, England, and other countries. 
For further particulars address the patentee, Mr. C. A. Hus­
seY,care of the Mercantile Agency, 335 Broadway, New York 
cit-y. 

J titutifi t �mtricau. l MARCH 1 3, 1 875. 
,\. Roy's Idea of' Heads . in colors "aye" or " no "  on a list sheet at the Speaker's desk 

The roung .American brings up a " boy's composition " on It was a simpler plan than that of Jacquin. 
heads as follows : • •• �. __ • ______ _ 

"Heads are of differpnt shapes and sizes. They are full of  T b e  Institute oC IU:lnlul{ En�lneer8. 

notions. Large heads do not ahmys hold the most. Some This society held a meeting at New Haven, Conn ., on 
persons can tell jnst what a persoll is by the shape of his February 24 and 25, Professor R. R. Raymond being the Pre­
head. High heads are the best kind . Very knowing people sident. Various intereRting papers were presented. 
are calle(l long-h!'adpd. A man that won't stop for anything Professor Raymond introduced the subject of 
or anybody i s  call"d hot·headpd. If hp i sn't quite HO bright, IROX AND �TEEL.  
they call him Hoft-headpd ; i f  he won't bp coaxed nor turned, with special rpj" 'rencp to thp decarbonization of spiegel iron 
they eall him pig-headed. Animals have large heads. The by annealing. He exhibited a specimen, the outside of which 
heads of fools slant back. Our heads arc all covered with had been rendered malleable. 
hair, except bald heads. 'rhere are other kinds of heads be- An able paper was presented by Mr. Henry M. Howe, of 
sideH our heads. 'l'hpre are barrel heads, heads of sermons Boston, Mass. , on 

1 .  

HUSSEY'S RAIL WAY AXLE BOX. 
-and some ministers used to have fifteen heads to one ser­
mon ; pin heads ; heads of cattle, as tl\e farmer calls his cows 
and oxen ; head winds ; drum heads ; cabbage heads ; at log­
gerhead s ;  come to II head , like a boil ; heads of chapters ; 
heal! him off ; heat! of the family ; and go ahead-ullt first l)e 
sure you are right. "  

------------•• � •• ·�'4. __ ----------_ 

Re cording VoteH by ElectriCity. 

A derk employed in the French government telegraph office 
(M. Jacquin) has conceh"ed a system for recording votes by 
electricity. It is thus described : " Before every deputy t wo 
h'ory buttons are placed,like the buttons of electric bells. I f  
the deputy wishes t o  vote ' Y I'S, ' h e  presses the button o n  his 
right ; if  he wishes to vote ' No, ' he presses the button on his 
left. The voter establi shes by this means an electrie COIl1-
munication, which is  transmitted to an apparatus close to the 

president and his secretaries. Every time the electric current 
acts thus it opellS the door to a ball, and the ball falls through a 
tube into the ballot box. The balls are made of glass or i vor:" , 
and are strictly identical in weight. The two ballot boxes 
are then weighed, and the number of balls indicated by the 
weight. Finally, by turning a handle, all the balls which 
have not been used are let out, and they give the number of 
members who have abstained or were absent when the vote 
was taken. Nothing can be more simple. 'I he inventor 
has offered to set up his apparatus in the Versailles assembly 
for the sum of $12,000." 

Mr. Thomas Hall, of Boston, Mass., calls our attention to 
the patent I!'ranted in this country, in 1850,to Albert N. Hen­
derson, of Buffalo, N. Y. , for an electrical vote recorder. Hen­
derson's plan was to have a couple of keys on each member 's 
de�k, by pressing which the members eould instantly print 

BLAST FURNACE ECONOMY. 

The waste of fuel is mainly due to the re­
uuction of carbonic acid. The proper rem­
edy lies in using lower furnaces with nar­
rower throats, so that the charge may 
be heated more rapidly on entering the 
furnace, and that tho:) carbonic acid pro­
duced by the reduction of the ore may be 
formed nearer the tunnel head, and may be 
exposed for less time and to less fuel before 
it escapes from the furnace. The waste of 
fuel is, in all cases, attributable to, first, th 
reduction of carbonic acid ; and second, to the 
escaping gases carrying off unnecessary sen­
sible heat. A paper on the 

METALLURGY OF QUICKS ILVER 

in North Carolina was read by Professor .. .  
Eggleston , o f  the School o f  Mines o f  New 
York. The ore is found as cinnabar and na­
t iye mercury, in dirt washed into the vallevs 
from the decomposition of the cinnabar a�d 
serpentine rock. Cinnabar ore is put in the 
furnace in pieces the size of an egg ; ore con­
taining native mercury is maie into adobes, 
the size of a brick, or a half larger. The pro­
cesses are roasting and precipitation with 
l ime in a retort. Roasting is done in a re ·  
tort without lime and in shaft furnaces which 
are intermittent and continuous. 

Professor Blake, of New Haven, read a 
paper on 

PROVISIONS FOR THE COMFORT m' MINERI! 

The Hassard colliery, in Belginm, was es­
pecially referred to. A com for table home has been estab­
lishcd for the miners near the mouth of the shaft, capable of 
lodging comfortably 200 men. The success and beneficial 
results of this experiment may, to a great degree, be re­
garded as a m odel for such undertakings, and worthy the at­
tention of our colliers and metallurgical establishments. 

Professor Eggleston said that the material comfort of min­
ers is not the only tbing that receives attention. Provision is 
made for their intellectual and moral welfare. At one of 
the works in Hanover, where a large number of men are 
employed, the whole question of amusen,ent and instruction 
is solved better than anywhert' else. In England and France 
sickness is better provided for than in Germany. The chil­
dren of the miners at this place in Germany are instructed in 
schools provided for this purpose. The ordinary lager beer 
garden is provided ; also a ball room and theater. The music 

and acting are carried on by the workmen 
themselves. The hospital system in England 
is gratuitous. In France a certain portion of 
the wages of the workmen goe2 to a hospital 
fund. Fines for disorderly conduct go to 
thi;; fund, which is managed by the workmen. 
These plans have worked admirably. In this 
country, difficulties arise from the lack of con­
certed action on the subject, and from the 
large number of nationalities to �ontend with , 
which is not the case in Europe. A paper on 

THE NEWBURYPORT MINES, 
hy Professor Richards, of the Massachusetts 
School of Technology, was presented by Profes­
�or T. Sterry Hunt, of the same institution. 
It appears that the first ore discovered here 
was in the form of loose masses in the drift, 
hut subsequent explorations showed that the 
source of the ore is a vein having a northeast 
course, cutting the ancient crystaline soda of 
the region. Two shafts have been sunk upon 
it, each of which lIas now reached a depth of 
about forty feet. In one, the ore-bearing por­
tion of  the vein was six feet in breadth, and in 
the other, about seven inches. Further ex­
plorations are required to determine the 

breadth of the lodes in these shafts. The ore is a galena, 
carrying silver, with some copper, yielding, on assay, both 
gold and silver. Small portions of copper pyrites, zinc blende 
and native silver have also been found. The treatment of 
Baulbach, of Newark. of about four tuns of the loose ore 
found in the soil, gave thirty-eight per cent of lead, together 
with $58.76 of silver, and $4.85 of gold, to the tun of ore. 
Assays of the borings from a portion of the lode showed 
over fifty per cent of lead, containing silver and some gold, 
giving to the base bullion a value of about $300 to the tun. 

• I •• • 
THE Congress of Mexico offers a reward of $20,000 to the 

first mine that produces 500 flasks of quicksilver. The met· 
al is extremely scarce, It fact said .  to be due to the lack of 
proper enterprise in prvcuring it, rather than to any defici­
ency in its presence. 
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TWO REMARKABLE PLANTS. 

During the frosts of winter, which have this year been so 
severe and so prolonged, the eye finds unusual pleasure in 
contemplating the inhabitants of the greenhouse and the hot 
house ; and the vegetation of the tropics appears more than 
ever beautiful when the weather has bound our soil in an 
iron chain. Of all the classes of plants which the art af 
the gardener, aifled by artificial heat, can cultivate in our 
northern climate, the palms exhibit the 
greatest variety of graceful foliage ; and we 
publish herewith an engraving of the male 
species of the hardy palm, an ornamental 
kind exhibiting a remarkable difference be­
tween the two genders. 

The male kind is known by its large 
thick trunk which, near the ground, 
branches out into strong vigorous boughs, 
thickly covered with spiky foliage of a deep 
yellow color ; these spikelets at first grow 
out straight from the branches and then 
incline sharply downwards. It bears innu­
merable little flowers, grow ing closely to­
gether, of a beautiful deep orange color 
tipped with yellow. The female is com­
paratively small, with much thinner 
branches, the greenish yellow leaves of 
which grow straighter than those of the 
male sort, describing no curve or angle till 
much further from the stem. Its nume­
rous small flowers, of a pale yellow hue, 
also grow at greater intervals apart. It 
blooms from April to May, and the seeds 
ripen from February until April the follow­
ing season. thus requiring an entire year for 
complete fruition. As regards display, the 
preference must be given to the male trees, which may well 
be pronounced exceedingly ornamel'tal. It is a moot point 
whether the males or females are most numerous ; but cer­
tain circum�tances would indicate that the males are. 

Our second specimen is even a greater curiosity. It comes 
from Costa Rica, and has a large scarlet spathe, and a twist­
ed spadix, which, when elevated, as they are, on a tall pe­
duncle, have a peculiar aspect, and have gained for this spe­
cies the name of flamingo plant . 

The accompanying illustration has been prepared from a 
photographic representation of one of the finest specimens 
of this plant to be found in Europe, and it is also one of the 
best variE;ties of this truly beautiful species. The compost 
in which it has thriven so well 
consists of peat, charcoal, bro­
ken crocks, and llillSS. The pot 
is half filled with drainage. The 
temperature it has all along been 
grown in is intermediate be­
tween that of \L stove and a 
greenhouse. 'Ve are indebted 
to The Garden for the two en­
gravings. 

-_ ... _----­
Aniline Color8 without 

A rsenic. 

Coupier, of Paris, was the 
first to succeed in producing 
fuchsin by the action, at a suit· 
able temperature, of hydrochlo­
ric acid and iron in small quan­
tities on pure aniline and nitro· 
toluol. 

Hecently, the Gesellschaft filr 
Anilin Fabrikation, of  Berlin, 
have erected new works, where 
no arsenic acid is used in the 
preparation of colors. Not only 
fnchsin (rubin), bnt all the co­
lors derived from it which are 
manufactured by this company, 
are warranted to be produced 
without the employment of ar­
senic, and to be entirely free 
from this poisonous reagent. 

J titutifi( �mtri(Ju. 
Auto�enou8 Soldering. 

The term autogenous in connection with the process of sol­
dering is strictly applicable to those instances only where the 
pieces to be joined are united by means of the same kind of 
metal, and more strictly still in those cases only where the joint 
is made by melting the surface or edges of the pieces to be 
united. In shop parlance this is known as " burning, " an 
operation requiring no little skill, but, when Ratisfactorily 

THE MALE HARDY PALM. 

accomplished , affording a better joint than can be obtained by 
the use of alloys, and indeed in some cases the only joint that 
is practically useful. The term autogenous is, however, ap­
plied to a process of soldering in which metals are united by 
melting the l ead or other alloys along the seams by means of 
the flame of  hydrogen, or of that obtained by the combnstion 
of a mixture of hydrogen and common air. The correct or in· 
correct application of the term is of little moment, as the use 
of the expression "burning " has become so general and well 
understood amongst mechanics that its use in connection with 
the operation of joining metals is scarcely likely to be mis­
understood. 

The first and most important use of burning is in the con-

cess of the operation depending more upon the quantity and 
state of the materials than upon the skill of the workmen. 
Thus if a round or square tank is required, a piece of the 
sheet lead sufficient in size to form the sides and ends of the 
tank, or the hoop, if a round one, is bent into shape, the 
overlapping ends being secured by a few touches of solder 
or a few nails, driven from the inside, so as to keep the 
overlapping edges perfectly close. On the outside of the 

joint a piece or stout brown paper is pasted, 
so as to cover the whole of the joint. The 
hoop, or parts to be joined, are then turned 
down wards on to the casting floor, and mold-
ing sand of good quality packed over the 
joint to about five or six inches in depth, a 
piece of wood about three quarters of an inch 
thick being placed over the junction of the 
edges, while the sand is being rammed to­
gether. This wood is to form the runner or 
channel for the molten metal , and must be 
slightly longer than the joint to be made, so 
that it can be drawn out lengthways. The 
sand being tolerably firm, cut down to the 
wood with a trowel, forming a sort of v­
shaped groove along nearly the whole length 
of the intended joint, leaving a few inches of 
the wood buried at one end, which is also to 
be completely stopped. 'Vhen the wood is 
drawn out, which is the next operation, the 
other end of the runner is to be stopped up 
to a greater or lesser hight according to the 
thickness of the metal ; about an inch is usu­
ally sufficient. It will be understood t.hat 
we have here, as it were, a broad-mouthed 
ditch in the sand, stopped at one end, and 
with a bar one inch deep at t,JJ.e other; and at 

the bottom are the overlapping edges of the lead that is to be 
joined. A quantity of lead is then melted in a furnace, and 
brought to heat sufficient to melt the two edges of tllC metal 
to be joined. 

Everything b6ing in readiness, a small quantity of rosin 
is dusted along the intended joint at the bottom of the run­
ner, and a bar formed to catch the overflow of metal. The 
latter is then poured in steadily but quickly, giving it as 
much fall as possible, and keeping up the supply till, by 
means of a trying stick, it is known that the cold metal of 
the edges has been melted. The overflow end is then stopped 
up, and more metal poured in, the molten lead being kept 
ready to fill up as shrinkage shows itself. 'Vhen set, the 

sand is removed, and the runner 
or the remains of  the metal pouroo 
on the joint is cut off with a chise 
and mallet, and the surface flushed 
with a scrntch brush or wire card. 
The paper that was pasted over 
the outside will have fallen off, 
and will be seen to have left a 
smooth surface, in which no trace 
of a join is visible, 

It will be seen that the secret 
of success lies in having a good 
bed of sand, plenty of hot metal , 
and careful attention to the 
shrinkage. The bottom of the 
tub or tank is put in by a similar 
process. The hoop or sides, when 
the tank is not too deep, being 
completely sunk in a hole in the 
casting shop, is filled up with sand 
inside and out. The sand is then 
removed from the inside to a depth 
equal to the thickness required in 
the bottom of the tank, and 
smoothed over well with the trow­
el. The sand outside the tank 
must be rammed hard, and a bay 
left all round to take the overflow. 
As before, rosin is sprinkled over 
the edge of the metal, and the 
melting furnace brought close to 
the work. When the metal is as 
hot as possible, two or more men 
take a ladleful and pour along the 
edge ; and when the latter is melt. 
ed, the molten metal is poured in 
until it is up to and running over 
the level of the outside sand all 

The Berlin company are work­
mg Con pier's process with seve­
ral important modifications, and 
produce from 450 to 675 lbs. of 
fnchsin per day. Some speci. 
mens of fuchsin and other co­
lors manufactured by this com­
pany appear to be products of THE FLAMINGO PLANT-�ANTHURIUM SCHERZERANIUM). round. The dross is then skimmed 

off and the metal left to cool, as 
unrivaled beauty, purity, and strength." The fuchsin is 
stated to be not only purer, bnt stronger than that made by 
the aid of arsenic acid, and is the pure hydrochlorate of ro­
sa�iline_ The rosaniline base, from its great purity, is ad­
mIrably adapted for the preparation of aniline blue and is 
now being very largely used by other manufacture� of ani­
ilne colors. 

Being free from arsenic. these dyes are not only fiJ;ted for 
coloring

. 
sweetmeats, liqueurs, sirups, and pharmaceutical 

prepa�atlons 
.
of every description, but may be used in many 

other mdustnal purposes where poisonous colors would be 
more or less dangerous, as in the staining of paper, paper­
hangings, toys, ete. 

It is to be desired that other manufacturers of theee dves 
will adopt the new method, and relinquish the old arse"nic 
acid proeess, which, apart from the inconveniences it has 
caused both manufacture rs and consumers, has led to many 
lamentable accidents.-Ohemioal New8. 

struction o f  vessels for holding acid or corrosive liquids, 
which would attack one of the ingredients of ordinary solders ; 
as for instance the leaden vessels, tanks, and chambers em­
ployed at chemical works. In vessels subjected to consider­
able changes of temperature, alloys are frequently of little use 
in constructing joints, owing to the difference in the amount 
of their expansion and that of the metals to which they are at. 
tached ; and in other cases they set up a galvanic action, 
which more or less speedily destroys the more oxidizable 
metal . Autogenous soldering is also employed for the sake 
of appearance in pewterer's and plumber's work-especially in 
the former, in which,if solder where employed, the joints of 
angles and the seams would become too apparent to the eye. 
Burning is also resorted to to remedy defects in castings,and 
in various jobs in which solder is either inappl icable or ob­
jectionable. 

The simplest method of burning is that adopted in the 
manufacture of leadin tubs, tanks, and other vessels, the suc-

it shrinks equally all over and requires no further attention. 
It is obvious that, instead of making the bottom by pouring 
on molten metal, a piece of the required size can be cut out 
of thinner sheet lead, and placed on the top of the inside 
sand ; but we believe the majority of experienced workmen 
prefer the first mentioned method of burning in a bottom. 
If the article is of considerable size, however, it is necessary 
to have more than one workman, as the metal must be poured 
on as quickly as possible. 

This method of lead burning is, it will be seen, considera­
bly troublesome, and is rarely usoo e�cept when the lead is 
too thick to be melted conveniently by means of the blowpipe 
or the oxyhydrogen flame. The latter is, however, always 
us ed when possible by those who can accomplish the operation, 
which requires a much greater degree of skill than the pro­
cess of lead burning we have described above. The edges to 
be joined should be scraped clean, and be dusted with rosin. 
A piece of lead is then laid along the intended jo�nt, and thl;} 

© 1875 SCIENTIFIC AMERICAN, INC



1 68 
flame brought to bear upon it. In many cases the skillful 
lead burner omits the strip of lead, and obtains a joint by 

fusing the two edges to be united ; but it is only the skillful 
workman who can accomplish this, as, especially in thin lead, 
the edges as they approach fusion are apt to run away from 
on e another instead of coalescing. It is al ways best to use 
the covering strip of l ead, because it is easy to remove super­
/l uous metal from the joint, and failure in the other process 

i nvol ves loss of time. In either case it is  only hy praetice 
that the amateur or tyro can hope to succeed. 

�illlilar processes arc applicable in the case of the other 

metals.  Thus brass may be h urned together, by pl acing the 
parts to he j oi ned in a sand mold, and pouring a quantity o f  
molten hrass o n  them, afterwards reducing the parts by  
means o f  the file, etc . , to propor dimensions. The sine qlla 
'li o n  is plenty of molten metal, made a trifle hotter than usual . 

Pewter is generally hnrned by the blowpipe o r  a very hot 
copper bit. In angles and where i t  is hent over sharp cor 
ners and in seams, one edge is allowed to stand oYer the sur· 
face of the oth!'r, and u strip of the same metal is then laid 
along the intended j unction . The joint is then burned , as 
mentioned, by melting the surfacps and edges hy mean� of a 
blowpipe or the hot tioldering iron, and the supertluou� meta l 
is filed off, leavi ng the joint, if at un angle , looking as if it 

had been made out of the solid. The principle of the pro­

Cl'bS is the same whatever he the mode in which it i� per­
formed ; and when hot metul b used as the sole agent of 
heat, it is necesoary to have plenty of it, and to see that the 
parts to be joined are clean. Tt is scarcely necessary to say 
that the autogenous m!1thod is the only proper method of 
remedying defects i n  castings, and, not withstanding the 
trouble attached to it, should always be attempted with all 
metuls for which it is applicable. and all articles in which it 
i� possible. \Ye do not lluppose that trifling defects in iron 
c!tstings will be remedied bv this means , though there is no 
vel',\" great difficuity in acco�l1plishing it, as flanges arc oftcn 
hurned on to pipes aad wheels ; but with the more costly or 
eaRily worked metals, th � l)ractice of this process woulel be 
attended with a(lvantage. -Englislt Jfec1ml!ic. 

• • • • • 
The Eartll ---Hs Heat and Contraction. 

Professor P. M. D Ullcan, F. R.S. , recently del ivered at  the 
Royal Institution a course of l ectures upon " 'rhe G rander 
Phenomena of Physieal Geography. " He pointe a out that 
there is strong cyidence that the earth is a sol id body now 
cool ing, because thp deeper man can get in mines or in bor­
ings the hotter is  the temperature , an d i f  the temperature 
(�ontin ues to i ncrease at depths to which man cannot reach, 
i n the same ratio that it does at depths which he can 
reach, a temperature of 3,680° would be found at a depth of 
4:; mill·s. At this temperature granites and lavas fuse. As­
!;IUlling, then , the earth to he a hot body now cooling, as it 
cool s the rocks mu"t cont.ract ; morpover, those rocks which 
are rich in sil ica will not contract so rapidly on cooling as 

others, couseq uendy herein is a source of change of shape of 
the eart.h. It is well known that surface changes are going 
on, that Home large areas of land are in course of slow up­
heaval , while others are slowly sinking, and that at on!' gpo­
logical period there was a great upheaval of the larger por­
tion of the continent of North America. The globe, there­
fore, is cooling unequally. The radiation from some parts 
is greater than at ot.hers , so in this there is a further source 
of dis turbance. Sir 'Y llliam Thomson has calculated that 

every year !l2 horse power of work-for heat means work­
is got rid of from every 247 acres of tbe surface of the globe . 
The d issipation of energy and the contraction of rocks not 
being uniform, the effect of these disturbing causes is to pro­
duce horizontal thrusts, which form mountain ranges by 
crumpling up the earth, for mountains are formed by this 
crumpling action , and not usually by direct volcanic or other 
upheaval . The changes produced by the contraction are 
slow, and there is every reason to believe that our present 
sea floors and our present continents are extremilly (lId, geo­
graph ically speaking, so far as their present forms are con­
cerned. He said that the upper part (If Snowdon consists of 
sea sand, fossil sea fishes, and volcanic ashes, all mixed to­
gethl'r ; in fact it appears to have been at one time in the 
same condition that the Bay of X aples is in at present, that is 
is to say, volcanic ashes fell into it and somptimes buried fish . 
The lowpr part of Snowdon consists of vast streams of old 
lava. At some geological period the crumpling action 
ul t'eady mentionpd took place below the Bay of Snowdon ; 
consequl'ntly the Bottom of the hay was elevated and became 
the t .. p of the hight'st mountain in 'Yules. Rain,and ri vers, 
and atmospheric change,; then played upon it during the 
course of l ong ages, sculpturing "ut the beautiful mountain 
8cenery which characterizes the Snowdon runge. 

• • • • • 
Beel Steak Electricity. 

The six Christmas lectures for juvenile listeners ut the 
Royal Institution, were delivered by Dr. J. H. Gladstone, 
F.R S. He chose for his subject " The Voltaic Battery. " 
}Iost of the experiments and teachings were of course too 
elementary to i nterest the rl'aders of these pages, but one of 
the experiments revealed n. fact not generally known. He 
said that in da ily life vreak electrical currents are at work 
where their presence is often l it tle suspec ted ;  for instance, 
supposing a person at dinner to havc a silver fork in one 
hand and a finger upon the steel part of a knife held in the 

� titutifit �lUtri,au+ 
meter with the knife and fork by mpans o f  wires ; he then 
proceeded to cut a beef steak, and the current thus generated 

deflected the needle of the galvanometer, 80 that the spot of 
light which it reflected was seen traveling along the screen 
by all the observers. 

. . . . .. 
StealD Boat Poetry. 

At a meeting o f  the Institution of Engineers and Ship­

builders in Scotland ,  held in Glasgow, on \Yednesday, De­
cember 4, 1867, Mr. J. A. Napier, F. R. S., submitted the fol 
lowing verses, written by Wm. Muir, saddler, Kirkintilloch, 
March, 1803, " on seeing the new-invented Steamboat pass 
through the great Canal, dragging two vessel� behind it 
fully loaded . " 

THE STEAM DARGE, OR NAUTICAL NOVELTY 
When first by labor Forth and Clyde 
Were taught o'er Scotia's hills to ride 
In a Canal long, deep, and wide, 

Naebody thocht 
That winders without win' or tide 

Would e'er be wrocht. 

To gal' them true that boats would sail 
Thro' fields 0' Corn or beds 0' Kall, 
A n '  turn o'er Glens their rudder's tail, 

Like weathercooks, 
Was doctrine that would needed ball 

Wi' common folks 

Tiley ca'd it nonsense, till at last 
They saw boats travel east and wast, 
WI' sails and streamers at their mast, 

Syne, without jeering, 
They were convinced the blustering blast 

Was worth the hearing. 

]<'or mony a year, wi' little clatler, 
An' naething said about the matter, 
The horses haulml them through the water 

Frae Forth to Clyde; 
Or the reverse, wi' weary splatter, 

And sweaty hide. 

Then wi believed, poor silly bodie�, 
Wha' naething ken 0' learned studies, 
That horsn�' hoofs and hempen woodies 

lIest still to druw them: 
An' cursing callins clad in dudieH, 

To swear and <1U' them. 

But little think wi what's in noddles, 
Whar scionce sits an' gapes and gudle�, 
f'1yne darklins forth frue drumly puddles 

Brings things to view 
That thc weak penetration fuddles. 

0' me an' you. 

For lately we have seen a lighter, 
An' in her doup a fanner's fllghter, 
May old hoat-haulers a' gae dight her, 

mack sooty vent 
Than half a dozen horse she's wighter 

By ten per cent. 

WI' something that the learned ca' steam, 
That drives at heughs the wa'ken ' beam 
0' huge engines to draw coal seam 

Or carry hutche�, 
She In her breailt swells sic It feum 

As has few matches. 

By it she through the water plashcs, 
"in '  out the stream behint her dashes, 

At sic a rate balth frogs and fishes 
Are forced to scud, 

Like duck" and dmkes amang the rashes, 
To shun the mud. 

When first I saw her In a tether 
Draw twa sloops after ane anlther, 
Regardless 0' the win' an' weather 

Athwart her bearln ', 
I thought frae h-ll she had come hither 

A prlvateerlng: 

An' that the pair she had In tow 

Were prizes, struek me, sae I vow : 

I cried when fixed to their prow 
1 saw her eable­

" In Satan's furnace now they'll bow 
Amang the rabble." 

It was oae odd to see her pulling, 

An' win' an' weather baith unwilliug, 

Yct d-l may care she onward sculling, 
Defy'd them balth, 

A� constant as a mill that fullin' 
Gude English clalth. 

Can o'er, thought I, a flame 0' reek, 

Or boiling water's cauldron smeek, 

Tho' It war keeplt for a week, 
Perform sic wondel'l', 

As quite surprises malst the folks 
o gazing hunders? 

But facts wi eanna well dispute them 
A ltho' wi little ken about them; 
When prejudice inclines to doubt them, 

Wi' a' her might, 
Plain demonstration deep can root them, 

An' set us right. 

Or lang gae now wi' whirligigs, 
An' steam engines will plough our rig8, 
An' gang about on easy legs, 

[MARCH 1 3 , 1 875. 
ENGINEERS, CONTRACTORS, MACHINISTS, AND 

MANUFACTURERS. 
The publtshers of the SCIENTIFIC AMEBICAN are prepared to execute n 

lustrattollH, In the best style of the engraver' s  art,for this paper only, of all 
civil and engineering enterprlscI-I, such as New Bridgc8, Docks, Furnaceli 
Holling mills, llnd all kinds of �Ianufacturlng Works, including "Wood nnd 
Iron Workln,;r Machines, Lathes, Shears, :;tC80l BoBers , Engines, Pump", 
GoYCrnOr3 , Hanroad Improvements, Agricultural Implements, ArchitectuTtl 
'Vork8. CODl;crvatories,  etc . Engrayl ngs may be mude from good photo­
Kraphs or well executed drawings, or arUstl'! will be sent to any part of the 
country to make the necessary skctches .  The furnishing of photogrsJlbs , 
drawlnzH,  or models is the least expen"ivc , and we recommend that couree 
a� preferable . The examination of either enable� us to  determine i f  it 1 s  a 
suhject wc would ltke to pub1i�h, ' and to state thc COl:lt of engraving in ad ·  
vallee o f  I t s  execution , 8 0  that partieH may decline the conditions without 
Incurring- much expense. The adYanta.2'c to manufacturers and contractors 
of haYing their machine8, inventionl'l,  or engineering 'Work" lllustrnted In n 
paper of such large circulation as the SCIENTIFIC AlfERIC_\1i, which not 
only extends to nearly every manufacturing estahlishment in thi::; cf)nntry 
and Canada. but has an extensive circulation abroad, h� obviomL 

"For full particnlars as to cost for engraving and publh::hing addl't�f5 
M U N N  &; CO., 3 7 Park Bow, New York City, 

an(1 f'cnd model,  drawing or pbotograpb . and le t ter by the same mail . 

NEW BOOKS AND PUBLICATIONS, 
BETON COIGNET ; "\. Description of the Material and Its r;:5e� In 

France and America. Published by John C. Goodridge, Jr., 
New York and Long Island Coignet Stonc CompullY, Th lr<l 
AYenue, near Third Street, Brooklyn, N. Y. 

Engineers , butlders , and architects will tind in this pamphlct complete 
information regarding one of the most t:!uCCCHsful urtificial Rtones now man­
ufactured . The work compJ'i�es a large number of valuahle report!'; upon 
practical tests of the material, prepared by welJ known expert� ,  and also the 
spectficatlons of the ten patentli under which it is made . A profusion of 
excellent engravings of completed structures, In which the b6ton Coignet Is 
UI:�ed, embellish the text . An adYertl �cment of the pamphlet will hc found 
on another page . 
THE PROGRESSIVE SHIP BUILDER. By John W. Grlfllths, Editor 

of the Nautical Magazine, ete. ete. Illustrated. Published by 

the Author, New York, P. O. Box 5125. 
Thlt1 hi the first volume of an extcnded treati8c upon :;hip·buUding, which 

Inasmuch 8S it embodies the results of the author's  experience of fifty-twu 
ycars in the art , cannot but. be of great practical Yaluc . Certnluly,  a work 
which aims to  c1rculat� broader ideas regarding a calling which (thollg-h on 
of the noblest, and at the same time one whtch our great seaboard , it mfglJ 
IJC thought, would render one of the tlrst to tbe country in industrial hnpor­
tance) bas of late al:lsumcd proportions far too inconsiderable deserycs an 
honest welcome .  The book 1s written in clear and plain languHgc , Hnd is 
copiously tllustratcd . Jt, will doubtle�s prove a uscful contrihution to litera­
ture on tbe suoject . 
THE MICROSCOPE A�-n ITS REVELATIONS. By William ll. Carpenter, 

M.D., LL.D., F.R.S., &c. Illustrated with twenty-fi,-e plate" 

and 419 wood engraving�. Fifth Edition. Lindsay & lllakiston . 
Phlladclphla, Pa. 

Thl. i8 a thoroughly revised edition of probably the best, certainly the 
most cxhaustive, work on microscopy extant . The book is cminently prac­
tical ; and for tbis reai:lon, perhaps above all others, we can heartHy commenrt 
it to Rtudent�-whne the yery distinguished pOSition of i ts  author jn the 
scientific world is an ample guarantee that nothing. in the  already wide 
though constantly widening tleld through which he aims to conduct the 
reader ,  has been omitted or "lighted. His endeavor clearly Is throughout to 
make the student investigate for himselft or,  to quote from the preface,  
, .  heing satisfied that there Is a large quantity of yalllahle microscope power 
at present running to waste , "  be hopes to direct this power to  morc system­
atic labors. The original work included chapters on the principles and con­
struction of the microscope, accessory apparatus, management of the instru ­
ment, cellccting and mounting of objects, and elaborate description of 
microscopiC forms of Ufe . These general topics in the volume before us 
have been brought down to the latest dates ,  and descriptions haye been 
added of the newest inventions as well as dlscoycries in the scienre . The 
publishers deserve much credit for the excellent appearance of the \'Cry 
numerous tllustratlons, a8  well as of the hook in general . Price $5.;)(). For 
sale In this city by D. Van Nostrand . 

'Ye have recently received an exceptionally handsome chromo calender 
from Messrs . Schumacher & Ettlinger, of Nos. 13 & 15 Murray Street, In this 
city . The work, which is a neat dower design representing a fan , is ex('­
cuted In gold and a Yariety of brllliant. colors, making It a yery attractiY 
show card . 

DECISIONS OF THE COURTS, 
SuprelDe Court of' the U nited States. 

THE R'CBBER TIP PENCIL COMPANY, APPELLANT, ve. SAlIt:'EL E. BOWAR 
HENRY BANGER, MICHAEL SNOW, AND RICHARD BUTLE R .  

lAppeal from th�ri�n�lk';,�UIio�i �::'b�t���� t�����l71�l
the southern dis 

On the 23d of July. 1867, James B. Blair, claiming to be the original and 
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manufacture an C£
,
astiC eraslble penel1 head made substantially in manner as 

described . "  The U nature of hls invention, "  he said, was " to be found tn 
a new and useful or improved rubber or el'H.stve head for lead pencl1s ,  et� . .  
and consists in maktng the said head of any convenient external form, and 
forming a socket longitudinally in the same to receive one end of a lend pen­
cil or a tenon extending from i t . " .joThis socket. is to  be cyl.lndrienl  or of 
any other proper shape . Usually. the inventor says ,  he madc I t  t<\o fir. to  ex­
tend part way through tbe bead , but . if desirable , it  might hI."' exi cmled en­
tirely through. It. must be within onc enll, hut any part icular locat ion at 
the end Is not made esse'llt1nl . This clearly is no more than p 'ovhllng that 
the piece of rubber to be used must have an opening ll�adlng from onc. end 
Into or through It .  This opening may be of any form and of any extent 
longitudinally .  Thc form , therefore , of the lwmle cavity Is  no mor� thG 
sulJject of the patent than the extcrnal shape . Any piece o! rubher wlth a 
hole in it Is all that Is requ�red thu� far to meet the ('al l� of the. SPCC��?a­
tions and thus far there is nothing new, therefore In the inventIOn. 1 he 
smali opening in the piece of ruhber not l1mited in form� or 8hape waH n�H: 

atentablc , ncither was the elasticity of the rubber. " hat.  therefore , l .i  
fen for this patentee but the idea that i f  a pcncil i s  inserted into it cavity 
in a piece of rubher smaller than itself the ru bber w111 at tach ittielf to, 
penCil . and, when �o attached . become convenient for use as �n eraser.) 

:\.n idca of itsclf is not pat,enta Ie ,  hut a new device by WhICh it may 
m:w.e practically uscful is. Tbl": idea of this patentee was B; good one, bur 
his dcYice t,o give it. e1fect ,  thouKh usefUl. was not new. Consequently he 
t
°-r�C

n
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��;�� �lt��BJ1;��Y�court is afHrmed . 

�\Ol;p '1et:.;���t��nW.°'K'e¥Po�I����·r appellee •. ] 
�(r. Chief ,Ju.tlce Waite dell,-ered the opinion of tbe cuurt. 

U nited States Circuit Court.---North crn District 

oC Illinois. 

WI' nought to pain U8, 
But flit In tethers, needlessna 

That u8'd to haln us. 

JOliN M. Tl' RNllCLL et 01 .  1'8 . THE WEIR pLOW CO:lIPANY . 

[In cquity .-Ilefore Drummonu,  .J . ]  
I This was a bill for a D  injunction to restrain t h e  alleged infringement �f 
j letters patent fur an Impro\ ement in Cultivators, gran(� 1 to  Thomas Mc­

QU'nston October 18 185!t u.nd reissued �Iay 16, 1871 , and for an account . 
I 1t.icQutn'ston havlni in the year 1860 8sfOigned away the ext'.nsive right 

u�der his pa�nt In and for the countfes of Warren 8u.d HCl�derson . 1':1 the 
Braw new� Indeed for man and beast, I "tate of HUnois and navlng on the 18th daY of Novemller, lS ,O, and prlOr to 

the recording of such first deed, executed -R second assignment, con\ {lying 
They'll then hae nought to do but rest, to another party " all my [hI'] right title ,  and Interest in an,1 to the  said 
An' on their former labors feast, letters pate';t in the follo win" described territory " (In WlllCh was mcluded 

the State of Illinois) , * * ); . .  as fully and entirely 8S the !'lame would 
Wi' eheerful hearts, hO\'e heen held and enjoyed by me [him] if this a,signment had not been 

Wh th tb see arm steam in�tst d . 1 1  Helil ' That as there was an interest left in the patentec ' s  hand El 
other, it follows that , when he plunges the knife and fork en u� ey w 

h 
" 

:;'p
a
oi which ihe secOlid aSSignment could fairly be said to operatc

l
l
i
n
l
dep.i�d

d
· 

. . . . _ To play t elr parts. entl of that embraced in the tlrot deed. this last assignment was va ( . ne . 
mto a hee f RtE'ak, two dISSImIlar metals are thereby placE'A In al�/ that tlle'flrst assignment was operattYe, and that a plea to  the hill , set-. . ,  . . . 1 Ch 1 D . , d i l t i b Ir of complainan t ' s  right of action , the) 
a mOlst concl lIetmg substance , ConsE'quently a voltaIC CIICUlt [The boat referred to, we presume, was t Ie ar otte nn- tl

l
ng up Ih

b
e S

���ue 
a
�; tt�

m
:;'�lie� a�slgnmeut must be oYerruled . 

n S . f F lk' k f 
e almmg y 

h 36th II f the Patent Act of 1'10 with regard i s  formea and an electric curr(mt flows through the l)ody of I das, built by \. illiam ymington , a natlve 0 a 11' , or T.be proylsdll
ons 

°l 
t r me��� gp °atents are substantially 'the .ame a. 

I . ' t' . I to Ille recor ng 0 ass gn P 006 ' t d b . t! e cnuris. the indi Yidual between the knife and fork . To prove that whom the honor of firRt applymg steam to navIgn Ion IR , those of tile 11th section of the act of 100 , as cons r
f
ue � \ I v tH I [ William Marsh.all Jam', L. High, and R. ;I["son or comp a nRn . 

thi!l waR really the raRe , hI' connected n r('flecting gal \-ano- , claimed. ]  I -W,..t nnd Bond, for defendAnt. ]  
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Improved Extension Table Slide. 

Abraham S. Bowen, Rushville, Ind.-The invention consists in a 
novel mode of improving the adjustable slides of extension tables, 
by combining a rece!l8Cd and apertured slide with a casting having 
a tit that fits in the aperture, so as to avoid the UIIC of screws and 
enable an ignorant workman to properly adjust the casting in the 
slide ; also in providing the tenoned slides with straps and the cast­
ings wltb grooves, cavity and shoulder, so that the slides wlll freely 

move upon each otber, but without the possibility of separation. 
Improved COlnblned HIt('hlng Strap and NaH. 

Ern�t Obm, Terre Haute, Ind.-The invention relates to devices by 
which bUl'8L'M IIIay be conveniently, quickly, and securely hitched In 
clo!!C proximity to u residencc, and consists in a hltehing nail <-'On­

slsting of a body and detachable cap baving a notehed flange. 
Improved Hand Potato Planter. 

J osiah Suwyer, Tremont, m.-A tube Is made In sections sliding 
into each other, so thll t Its length may be readily adjusted according 
to the hight of the person carrying the dropper. To the lower end 
is attached It flcxible tubc of rubber, and of such a length as to u-ueh 
the ground wbl'n the box is carried in position for u"", so that the 
potatoc� will not roll when they reach the ground, but will lie ex­
actly where dropped. In using the dropper, the potatoes are cut 
Into pieces of the desired size and placed in the box. The person 
using it measures off the ground by his 8teps, and at the proper time 
he raises enough seed for II htU from the box, and drops it into the 
tube. When the dropper is ""t down, the tube rises through the hole 
in the box, and agllin slips down into pla(',e when the box is raised 
from the ground. 

J titutifit !-mtritau. 
Improved Tanning Apparatus. 

Harvey Reed, Atlanta, Ga.-ThIs invention consists of tan vats 
contrived with removable partitions and sliding and removable 

racks for supporting the skins ; also with an arrangement for circu­
lating the liquor through the leaches and vats in an endless course, 
so tbat the skins may be put in at the end of a series of vats, out of 
which the liquor Is forced Into the Icaches again and sbifted along, 
from time to time, to the other end. Into the latter the liquor flows 
again after being renewed in the leaches, and thence the tanned 

batches are lifted into the drying house. The leaches are arranged 
in a series and introduced into the endless channel for the liquor at 
one end with new material, and shifted along to and removed with 
the spent material at the other end. The exhausted liquor thus 
ente1'S"the oldest leach as it comes from the vats, and passes to the 
newest in going back to the vats, and thus extract the tannin and 
applies It to the skins most effectually. The invention also consists 
of a softening and scouring wheel contrived to produce the current 
of liquor, and having outwardly projectingfioats to act on the water, 
and Inwardly projecting floats to seoUl' and rub the hides placed in 
it, while the liquor Is pumped up into It as tt revolves. 

Improved Middlings Purifier. 

Edwin W. Johnson, }'oresion, Ill., assignor to himself and Joseph 
IT. Knodle, of same place.-The meal is acted upon by a L'Ontinual 
spreading out, as produced in a series of vertically disposed 
saucers with great faCility, by a strong upward current of all', 
caused by tbe suction fan through side apertures, near the bottom 
of the septtrating chamber, 80 that thereby the bran and other im­
purities are separated from the flour and carried partly around the 
saucers, by the central apertures of the valve chamber and fan cas­
ing, to the disCharge conductor, and ptlrtly through a suitable num­
ber of side channels at t.he Inner circumference of the !IIlparating 
chamber, to the valvc chamber and the exit conductor. 

H. I.ee Tibbw8, O>'ll.los, Minn.-The pres.qer bar Is mado with a Improved Chain Gripe and Tightener. 
spring at the attached end, HO that It will rai!!C itself from the die, J·ohn N. Ackerman and G(.'Orge J. Ackerman, Hackcnsack, N . •  J. 
and is perforated to receive the punch. It also carries a perforated -A cast Iron frame has a pivoted sheave. A lever has an end yoked 
guide. Thc 8IlW Is placcd on the face of the die, and the bar Is so as to re<-'Cive the afol'C8llld frame, and Is pivoted thereto by the 
brought down on it and held in position by It cam lever. This cam same bolt. A pawl Is pivoted on the yoke of the lever, and a spring 
lever is provided with journals, and engages with a slotted hook, keeps It in position. To operate this device, the fiat side of the 
within which the end of the hal' works. frame Is placed against the load, and the chain Is thrown over. The 

Improved Car Seat.  chain is next passed up over the sheave, and then do w n  through 

Edwin G. WeUman, Canandaigua, N. Y.-Thls 00.1' back is dotach"'<l I the yoke of thc lever; th.en, by pull�ng the said lever downward, it 

from the seat, and is secured by staples to horizontal bars which will cause the pawl to gl'lpe the cham and draw it throngh, and an­

cxtcnd acr08S the ends of the soot. It may thus be readily slid from other pawl, resting on the sheaove IIbove the chain, wiU gripe and 

one cdge of thc latter to the other, when it is desired to rever!!C the hold It whilE' the le,'er Is being raised in position for a fresh gripe. 

same. This invention was descrioc'<l and Illustrated on ptllfC 111l of Improved Bee Hive. 
nur current volume. MOllroe Davis, �.\.n-ola� Mo.-The e&Jential feature of this invention 

Improved Comn Clamp. Is a moth trap, composed of a n{'8t of cnrved plates, which prevent 
William H. HOUCk and .John n. }'ox, Quincy, 1Il.-This invention the insects from entering the hive, or from returning thereto after 

relates to an improved coffin clamp for hean;es, by which any siZl.' or bavlng once emerged. 
�bape of coffin may be firmly ""curerI in the bearse in a quick and Impro vt,d Screw Propeller. 
convenient manner. lTpright standards slide in guide slots of the Nlhert B. Porter, Havana, Cuba.-The im'ention consists uf a 
body of tbe bearse, and retain tbe cotlln by o!!Cillating clamping screw propeller with semi-eIIiptic or otherwise bent and twisted 
pads. Tbe standards are moved In connection with nuts tra,"ellng blades attached at one or both ends of shaft, and provided with in­
on a light and left hand screw bolt, which is so constructed that terior and exterior auxiliary wings of sutllclent size and twist. The 
the front and rear clamps may be moved together, or one pall' sepa- propeller is made of rolled metal plates, each auxiliary and main ratcly, for being thereby adjusted to any cotlln .  Tbe clamps are blade being separately attacbed, HU that any part may be repai red 
preylously set to tbe "hape of the coffin, which facilitates the clamp- without Interfering with the other part.�. 
ing, and allows the almost instant locking of the same when the 
coffin is placed on thc heal'!!e by the pall bearers, so 118 to avoid 
thereby the allllOyi" g delay 0('cIl81oned by the present modes of 
elamping the coffins to thc heal'!!e. For furtlier particulars IIddl'CflS 
t.he inventors, P. O. box 2,22.'., Quincy, Ill. 

Inlprovcd Hor"e Hay Hake. 

Peter Must, Waten;lle, ()hio.- 'l'hi� i s  an independent shifting 
levcr, intel'po8{'d betwcen the rcgular t�th-setting lever mechanism 
and the pivoted tooth bar, for the purpose of controlling and gov­
e :'Il lng the rake teeth Instantly during tbe progress of raking with­
out changing the position of tbe adjusting lever, 80 as to adapt the 
rake thereby to unevenll",," of the ground, and Ineres!'lJ the facility 
and efficacy of working the saml'. 

Improved Ga" Retort. 
Samuel P. Parham, New York clty.-This retort has a clay shell 

and a wrought metal lining, the two being provided with an air 
space that will admit of expansion. Doth ends are open, and the 
tel'lllinals of the lIulng extend beyond the shell, and on these exten­
sions support end tubes. The latter have ontwardly projecting 
flanges, ugainst which abut the ends of the clay shell, and keep It 
firmiy In place, the shell, lining, and tubes helng all simply cemented 
together. Naphtha liquid is forced or cuuse(l to flow through an 
aperture into the initial tube, and thence drawn through tbe lining, 
wherein it loses Its liquid form, assumes that of a gas, and is drawn 
through the outlet by an exhauster. This has been found In prac­
t'ce to produce a very rich gas, suffiCiently purE' for mixing with the 
purified coal gas. 

Improved Hog Trap. 

Peter Lane, Elwood, Ind.-This Invention is an Improvement upon 
the hog trap for which letters patent were granted to Overshlner. 
!tlay 19, 1874. It seizes the animal, throws it on its side, and holds It 
in convenient position during the operation of spaying. 

Improved Mosquito Bar Frame. 

William }'. Howe, Galveston, Tex.- This is an arrangement of 
posts and cords, so combined tbat by withdrawing the pins from 
the posts, and l>iipping the cord from the ends of the bal'S, and de­
taching the posts froID the bedsteads, the bars may be folded to­
gether, and the)" and the post tied into a small and <-'Ompact roll. 

I mproved Map; Exhibitor. 

Sehastian C. Adams, Cincinnati, O.-The chart to be exhibited is 
attached to two rollers, so that It can be wound from one to tbe 
othcr of the rolIers by turning them by means of cranks. The jour­
nals of tbe rollcl's rcvolve in spring clips, which press against the 
ends of the rollcrs, and thus hold said ro llers In any position into 
which they may be turned, and also keep the chart taut while being 
wound. The bars to which the clips are attached are halved to the 
two cross bars, and are secured detachably to t!ald bars by screws, 
80 th'lt they can readily be detached and packed into a compact 
bundle for storage or transportation. 

Improved Ventilating and Warming Drnm. 

Pcter H. Clll'Illall, Brooklyn, N. Y.-This ventilator Is placed in 
any position where it can be connected with a flue or chimney of a 
furnace or fire. It forms a box in which are horizontal and vertical 
partitions. Tubes, of greater ,liameter at the bottom than at the 
top, extend from the lower }>flrtiti!'n to the upper partition, all 
passing through the central pnrtition, with the exception of the 
outside tier. ThIs central partition is cut short to allow the heat to 
pass from the lower compartment to the upper compartment by 
means of flues. Above and below the horizontal partitions are two 
compartments. There are six tiers of tubes, half of which connect 
one set of compartments, and half connect the other set. The 
fresh all' is admitted Into a compartment, and paEses up through the 
left hand tiel'R of tubes, by means of which the all' is heated and dis­
charged into the chamber, whence it is conveyed to the apart.­
ment. At the same time, the foul all' at the bottom of the apart­
ment is drawn into another chamber, an upwaTd draft being induced 
by the heat with which the tubes are SU1TOUUded, and is dil!charged 
Into a chimney or lIne, and conducted from the building. 

Improved Potato Digger and (Jultlvator. 

Alden Crosby, Gray, N. Y.-The forward ends of three beams are 
spread apart, and are connected by a curved bar. The forward 
ends of the said beams may be adju8ted closer together or fartber 
apart, as may be desired. To the beams are attached the plow 
standards, which carry the plow plates. The forward plow plates 
are made with teeth upon the outer part of their lower edges, and 
their inner parts or wings are so formed as to throw the soli toward 
and around the plants, and round it up iBto a ridge. The rear plow 
plates are so formed as to move the soil farther inward, and com­
plete the formation of a ridge around the plants. When the ma­
chine i� to be used as a potato digger, the plow plates are so ad­
justed as to remove the soli from the sides of the ridge; and to the 
center beam i8 attached a standard, to which Is attached a sharp­
pointed plow, which opens up t·he hills and throws out the potatoes. 
Another device rakes over the soli thrown up by the plow, and thus 

separate the potatoes from it, lea,1ng the SAid potatoes lying upon 
the top of the soli. 

Improved Electric F U l!le. 

(''harles A. Browne and Isaac S. Browne, North Adams, Mass.­
The invention relates to electric fuses, consisting of a shell having 
wires in paeldng, and attached to a second shell or cup containing 
the explosive compound. It consists In preparing these for trans­
portation and subsequent consumption, so that the outer or second 
cap containing the fulminate charge can be shipped in a wet state, 
and then dried and attaehed by the consumer to the independent 
fuse. 

Improved Arm Fracture Apparatus. 

David Bissell, Detroit, Mich.-The arm splint comprises two pairs 
of clamping plates, one for the arm and t.he other for the fore arm, 
the plates being of concavo-convex form, whereby they are adapted 

, to envelop the arm, or nearly so. They are also 1I1ade double, and 
contrived to lengthen and shorten, and may be adjusted toward and 
from each other, to shift along the arm, as may be reqnlred. The 
upper plates of each patr are detachably connected to the others, so 
as to lie taken olf and put on readily, in applying the splint to and 
removing it from the arm ; and the part to be applied to the fore 
arm Is provided with flexible springs, with adjusting screws for 
applying the pressure to t.he arm. The object is to conform the 
pressing device to the shape of the arm tor regulating the pressure 
on the different parts, and to hold the arm In the requlsite shape. 
The clamping plates are made of zinc, and a zinc plate is used in 
front of the'pressure springs for the benefit of Its cooling nature, 
and to facllttate the application of electricity. 

Improved Street Railway (J a r  Truck . 

Henry C. Dull, New York city, assignor to himself and )1. 
A. Southworth, New Orleans, . La.-Tbls consists In connecting 
the sections of the tubular truck frame of a street railway car 
by tubular joints, thus forming a continuous passage t.berein. 
Thus constructed, the entire frame Is adapted for use as a water 
tank for supplying thc boiler, and may be of any Rize found neces-
sary or practicable. • 

Improved Wheel f'or Veh icles. 

Abl'llham B. King, Camden, 0., a8Slgnor to Catberlne King, Rome, 
Ga.-The interior of the hub is in three divisions or chambers, for 
containing the nut and washer on the arm of the axle, the rubber 
or metallic springs around the pipe box, and the extension for the 
spoke tenons. Stops which enter grooves in the springs hold the 
latter stationary. Confined as these springs are around t.he pipe 
box or axle, a degree of elasticity is Imparted to the axle and wheel 
which counteracts the usual jarring and concussion, and renders 
the motion of the vehicle soft and easy. 

Improved Sprlnll: Bed Bottom. 

George W. Hatch, Fond du Lac, Wis. -In this bed bottom the wtre 
springs are each formed of a series of bends, having an upward in­
cUnation, straight connecting portion�, and qes, said springs being 
arranged lengthwise of the Alat4!. 

Improved SaCcty Valve .  
Henry C.  null, New York city, assignor to hlmEelf and )f, A .  

Southwort.h, New Orleans, La. -The firot im'ention consists of a piston 
of large area, subject to the pressure of the steam , wh icb p1,(,88ure 
holds the vah'e closed through t.he medi um of a spring until the �et 
point for blowing-off is reached. 'i'he pressure is tben caused, by 
means of a rod lind l evel', to react on the spring, and to opcn tbo 
valve and allow the steam to escape . Tbe Im"cnt i on al�" eon�iHts In 
the arraDIfCment of nn adjustable collar for vnry ing thc set point al 
which the valve shall opcn lind allow cscape of "tcam. 

Improved Washing ltI a (' h l n e .  
Horllce G .  Williams, Hamilton, Iowa.-This con�lsts in the pecul­

iar construction amt nrrangement of the de\'ice� for OpCl'll l i ng a 
vertleHlly moving and horizontally o�ci!lllting plunger. In uslll;z 
the machine thc clothes are placed upon the bottom of the tUb. Ii 
suffi<"icnt quantity of soap and water is put in, and the free end ·01' 
a leyer is workcd up and down, which alternately prcsscs thc water 
out of the clothes, and allows thcm to a/o,''I1in become satumtcd. "\ � 
tbe level' is being work(.'<l up and down , it Is, at thc same timc, moved 
to one or the other side, so that the presser mllY strlkc thc clot he� 
each time in a new place. 

Improved Spring Seat Support. 
Fmnk .\.. Hawley and Amos Pearsall, McG regor, lowa.-Tbe scat 

is supported, by means of brackets, on a compound �pring fmme, 
which Is constructed partly of wood and partly of steel spring-d. 
Tbe wooden spring part is of sllgbtly curved shape, and applied un­
der suitahle upward Inclination to the front part of thc perch . 'Tllll 
brackets are uttucbed to the wooden spring part of the frame,which 
Is laterally braccd by a stiffening piece. Tbe steel springs lire of 
Inycrted C shape, and applied with or without straps to the upper 
ends of wood spring pieces. 

Improved Grain Craclle. 

J ohn W. Settle, G lasgow, Ky.-tfpoll each tiuger, lit the point 
where tho rod usually passes through, is placed a soekct, which I ,  
secured detachably to the flngel'!! by n small screw pa88ing th rough 
said socket anrl Into or through tbe fln gers. ny this constl1lction , 
the flngers are not wcakened by having holctl f011l1cd through t hen; 
for thc passage of thc cr098 rod, and are thus less liable to brell k il t 
that point, while the sockets nllow any tlnger t.o be convenient l�' 
removed and replaced wltb a new une. 

Improved Leg Fract ure Apparatus. 
David Bissell, Den'Oit, Mich.- This Is composed eSHeutiall y of t wo 

fructure boxes for the leg and thigh, respeet.ively, with an adjustable 
and extensiblc hcd in the leg box for the leg to rest on ;  alRo adju�t{lble, 
exwnsible, and remo\"able pre88Ure pads for the �ides und tol' of t h" 
leg and thigh ; IIlso means for extending the limit ; al,o IlICan� for 
adjusting th em to crook the If'.g' at th" kncp ; n lso mcans for ctfect­
ing ex tension from the �houlder, and certa in other contrivances. 

Improved Ste a m  G enerator. 

Henry C. Bull, New York city, assiguor to bimEel! aud M .  A. 
Southworth, New Orleans, La.-'1'his is a ncw steam generator 
composed of three distinct shells or wal),;, 8Cparated so as to lcaye 
spaces. A fan l188i8ts the chim ney in drawing the exterior air 
through openings into tb(J open 8pace, and eau,ing it to ascend 
to the top of the furnace, whcre it pas.'cA through openings 

in the middle shell and into another space in which i t  de,ccmls to 
the openings beneath the grate. In passing down through tbe 
spaces, the air becomes heated and Is delivered to the fucl in � the 
condition of a hot blast. Devices are Included in the hoiler whereb,· 

a constant separation of sedimentary and foreign mattcn; contailled 
in the water Is made to take place, re�ulting In great advantages In 
prel"en"IBg the interior surfaces of the wah'r-hl'ating tubes in 11 
clean and efficient condition. 

Improved Iron Brldll.'c. 

I<:dwin I. Farnsworth, Leavenworth, Kan.-This invention con818t� 
of an improved construction of girder or arch for bridges, of two 
vertical (edgewise) channel 01' ::t: beams, with II flat plate rivuted on 
top, transverse plates under side nt the posts and feet of the arch, 
and diagonal or lattice bracing intermediate to the transve1'Se plates. 
This affords greater strength fol' reststlng the cl'uEhing effect on the 
feet of the arch where the greatest strain exists, and wso greater 
lateral strength along the arch. It a180 enablcs the insidc of th" 
arch to be painted. 

Improved ltIlddllnll.'I!I Purifier. 

Joseph W. Wilson, Warsaw, IIl.-'Jlhe spout, through which the 
middlings are ptlsscd into a stationary bOlt, incloses II fan, to the 
outer edges of which are attached brushes, for the purpose of agi­
tating tbe middlings. The fan takes the air around the shaft at thf' 
bottom, and forces it, together with middling!' and impurities, out 
into a chamber, where there is a current of air passing upward to 
another fan which carries the impurities up lind out into a dust 
room. The middlings are allowed to fall to a sweep which discharges 
them on a horizontal bolt. The latter has a jarring longitudinal 
motion, together with a quivering motion, which keeps the mid­
dlings constantly agitated over the cloth, and also lteeps the cloth 
clean without the aid of knockers or brushes� 

Improved Corpse-Preserving Casket. 

Bartholomew Hartwell, Daltimore, lIId.-The Invention relatcs to 
burial caskets, in which the body of a decensed person is placed 
after death, and preserved by ice from decomposition. Tbe inven­
tion consists in preventing any liquid from coming in contact with 
the body and in making the cooler in sections that may be eU8l1y fllled 
and carried into the house by a Ringle man. A lining is used to go 
around the inside to hide the joints whcre the 1('(' cans comc to­
gether. 

Improved (Jotton Seed Planter. 

B. }'. Cadenhead, Bolingbroke, Gu.-The Invention relutes to tbo 
construction of cotton planters so that they may be simple, efficient, 
and at the same time obtainable at a small cost. It consists in It 
seed wheel having feed recesses at l'E'gular Intervals betwoon tho 
periphery and h ub, and in a box slotted In front, rear, and bottom , 
and provided with stirrel'!! turned by friction. 

Improved C u t-Oft" .ldJ ustlng Device. 

Henry C. null, New York city, as�ignor to himself and )1. A .  
Southworth,N ew Orlenns,La.-This confists of two cut-off vl\lve�, one 
for each port of the slide valve, having Indcpendent ro.ls cxtendlng 
out through thl' steam chest, one witbln another, and connected 

with nn adjusting nut, one by a right hand aud the other by a Icft 
hand screw, �o that the sleeve, which IS 8wlveled to the eccen tric rod , 
being turned right or left, will shift the valves toward or from ea('1J 
other slmultaneomly and alilm. 

Improved Bag Fal!lteller. 

James Macphail, Laporte City, Iowa.-Tbis is a fnsten ing string 
attached to the sack, passed in a loop through holl's of on elastic 
disk and metal button, and secured by a knot to retain the disk and 
button in position. The string Is then wound arou n d the bag end, 
and securely fatt 3ned thereon by being wedged mtumediately be­
tween disk and button. 

Improved Car Coupling. 

B. F. Cadenhead. nolingbrok", Ga.-The invention cunslsts in an 
automatic car coupling, con8istlng of a link slotted at each end and 
pivoted drop-catches combined with a laterolly perforated drawhead 
and removable crossbar, also in combining cro88 pieces and a draw 
pin with the cross bar, and in using a presser pin with a drawhcad 
having real' perforations. 
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�u�int�� and re,tr�oual. 
The Cfultrge tffl' 11Uleriioo under this head 111 $1 a LAM. 

AgrIcultural Implements, Fsnn Machinery, Seeds, 
Fertl1fz�rs. R. H. Allen '" Co . •  189 '" 191 Water St . •  N. Y .  

Magic Lanterns, Stereopticons of all sizes and 
prices, for Parlor Entertainment and Public Exhibitions . 
Pays wcU on smaU lnvestment. Catalogues fre e .  McAI· 
lister, Man'f'g. Opticlan, 49 Nasaau St . •  N .  Y. 

Prize Essay on the Dalance Spring and its Iso­
chronal Adjustments. By Moritz Immisch . $2 .00, mail 
fre e .  E. & F. N. Spon, 446 Broome Street, New York . 

Advertiser, haviug the best Patent Wrench in 
the United StaLes and Canada , desires some party with 
Capital to join him In Manufacturing the same for Mar­
ket.  A ddress.  staUng amount to invest, to Charles Steel , 
612 Lorimer Street. Greenpolnt, L . I. t Brooklyn, N. Y ,  

Wanted, Power Mortiser,new or 2d h'd,in exchange 
lor doors or mouldlngs . Forsalth & co . ,  Manchester, N . H  

Position Wanted i n  a Machine o r  other Mechani­
cal Works-preferably SteRm EngInes-as Foreman or As­
Sistan t,  by a practical Machinist and experienced Mechan­
Ical Englncer and Draugh t.man . Addre.s Frank H. Pond, 

M. E . ,  Woon.ocket, R. 1 .  
Makers o f  all kinds o f  Ice-Making Machines, send 

address to A. W. Bielen & Bro . ,  Grocabeeck, Tex. 

2nd Hand Engines and Dollers for Sale at Low 
prices . Address Junius Harri s ,  TitusvIlle , Pa . 

Engines, 2d H'd, for Sale-Perfect and complete 
with aU fitt 'ng. : 25 h. p. Hoadley Portable , $1 ,475 ; 8 h . p .  
Hoadley Portable , $600 ; 5 h .  p .  Uprlght, wlth 6 h .  p .  Boller, 
$420 ; 50 h. p. Upright " Chubbuck," $ 1 ,200 ; 19 h. p. Up­
right Boller, $225 ; 50 h. p. Horizontal Boller, $700. Also , 
n e w  Stationary and Portable Engines, from 1 to 100 h. p . ,  
a .pecialty . Addres. For.alth & C o . , Manchester, N . H .  

A n  old established responsible House wishes, in 
connection with their difl'ercnt European Offices, to take 
the exclusive European Agency for first class special Ma­
chinery. Only e.tabli.hed firms, who can guarantee their 

ware. need address D. & W . ,  Box 2620, New York . 

For small size Screw Cutting Engine Lathes and 
Drill Lathes ,  address Star Tool C o . , Providence , R. 1 .  

W. Campbell's Self-Acting Shade Rollers. The 
Trade .upplled, 87 Center Street, New York . 

Send for Illustrated (''ircuiar-New principles of 
propelling vessels-speed increased, and power saved . 
C . H. Jenncr, Brockport , N. Y. 

Wanted-Responsiblc parties to make and sell 
Clarke's  Safety Pocket Book" on a royalty. One year 

in usc . Address Geo. n. Clark e ,  Patentee, Leonards­
vllle, N .  Y .  

Dest Steam o r  Hot Air Hellter invented. J .  D. 
Sammi s ,  Winona, :Minn . 

Rare Metals and Oxides-Aluminum, Magnesium, 
Cadmium, Bismuth , Wolfram , & c .  L. Feuchtwanger & 
Co.,  180 Fulton St . . New York . 

J. N. Cassell, Lincoln, Neb.,wants a dO.J.ble curry 
Comb manufactured on royalty In Comb s .  

For Sale, or Partner Wanted for Patent on Canal 
Boat PropeUer. Address G .  Heydrlch, New VIm , Minn . 

Advertising.-Geo. P. Roweli & Co., New York. 
This is,  perha p s ,  the most enterprising and reliable,  as it is 
the I.rg<\st Advertl.lng Agency In the United Stat es.  
Their omees In the Time. building contain ftle. of papers 

published in .11 p.rts of the Union , and they have a .y •. 
em of classtfylng newspapers for advertfsers that fs as 

unique as It I. usefu1 . -[N. Y .  Dally Star, Dec.  15, 1870 . ]  

Wood-working Machinery, 2 d  H'd, for Sale-All 
in good working order : 24 ft . Circular S.w-mlll, Set 
Works,  48 in. Saw ,  all the Belting, with drawing· in Rope , 

$380 ; 2l ft.  Daniel ' .  Planer, wide bed , $175 ; Side JOinter, 
plane. 16 ft. long by 16 in . sq r . ,  $130 ; 800 ft . % in. wire 
Iron chain , 4c. per lb. ; 1 Iron Felloe Machine,  $50 ; No. 1 

H. P. Smith 4·.lded Moulder, $810. New Wood-working 
Machinery, aU kind., a .peclalty. Address Fors.lth & 
Co.  , Manchester, N .  H .  

FUe-cutting Machines. C .  Vogel, Fort Lee, N .  J .  

Dickinoon's Patent Shaped Diamond Carbon 
Point. and adju.table holder for working Stone ,  dre.slng 
Emery Wheels,  Grindstones, &c. , 64 Nassau st . ,  N.  Y .  

Engines, 2 to 8 H. P. N .  Twiss, New Haven, Ct. 
Miller's Drick Presses for fire and red brick. 

�'actory, S09 South Fifth Street, Phlladelphl. ,  Pa . 

To Machinlsts.-For Sale, Cheap-A partially fin­
I.hed Engine Lathe , 11 feet bed, 28 inch .wlng. �'or fur­
ther p.rtlcular. , caU on or .ddress Clark, Smith & Co . ,  
Fort Plain, N .  Y .  

Send stamp for specimen copy o f  the Sheet-Metal 
Builder ; all about Galvanized Iron Cornices.  Publl.hed 
monthly. Address Sheet-Met.1 Builder, Salem , Ohio. 

Price only $3.50.-The Tom Thumb Electric 
Telegraph. A compact 1I'0rklng Telegraph Apparatu., 
for .endlng mesaages, making maguet., the electric light, 

givIng alarms, and varlou. other purpo.e.. Can be put In 
operation by any lad . Includes battery, key, and wires.  
N e.tly packed and sent to all  part. of the world on receipt 
of price . F. C. Beach & Co . ,  26S Broadway, New York. 

Lathes, 2d H'd, for Sale, perfect order-Two 8 ft. 
Screw-Cutting Engine Lathes, 15 In . swing, complete , 
'24� each ; one 22 ft. Engine Lathe,  28 In . •  wlng, $575 ; 

4 Spindle Upright " As.onet" Driller, $60 ; 8 f t .  [ron 
Speed Lathe ,  18 In . •  wing . $70 ; 6 ft. EngIne Lath e ,  17 I n .  
s wIng, $ 1 35 .  Addres. For.alth & Co . ,  Manchester, N . H .  

Piano and Orgau Wire Work o f  all kinds, Valve 
and Key Pin., Iron and Bra •• Flnl.hlng Nail. , & e .  & e .  
The Hendev Machine C o . , Wolcottville. Conn . 

A New Thing !-I will furnish any Machine, and 
Driving Power, or a complete .et of Machinery for any 
kind of Mill or �'aetory, at the Manufacturer's  lowe.t 

prIces ; set it up, if wanted. Send on your order. Address 
P. H. Walt,  Sandy HIII , N .  Y. Mannfacturers wishing 
me to represent them wlll forward cIrculars, & c .  

Send to AtlllB Works, Indianapolis, Ind., for a 
Photograph of their 20 Inch Engine Lathe . 

WlIBh Stands, New Styles, Marble Tops, can be 
used in any tdtuatfon. Prices very low. Send' for 8 C8ta­

logue . Bailey, Farrell & Co . ,  Pltt.burgh, Pa . 

Grindstoues-4,OOO tuns. Berea Stone Co.,Derea,O. 
Send for Circular of a very Superior Boiler Feed 

Pump. D. Frl.ble & Co . ,  New Haven, Conn . 

Peck's Patent Drop Press. Stiil the best In use. 
Address ?tIllo Peck , New Haven, Conn . 

For small size Screw Cutting Engine Lathes and 
Drill Lathes, address Star Tool Co . ,  Providence , R. 1.  

Genuine Concord Axles-Brown,Fisherville,N.H. 

Spinning RIngs of s li!uperior Quality-Whitins­
ville Spinning Ring Co . •  WhltlnsviUe, Ma.s . Send for 
sample and price lI.t. 

Power Hammers and Bolt Forging Machines­
Nine .Ize. of the former and two of the latter, guaranteed 
the most economic tools of their kind known . ]<'or price 
and cut., addre.s S. C. Forsalth & Co . ,  Manehester,N . H .  

Hydraulic Pr<lsses and Jacks, new an d  second 
hand . Lathes and Machinery for PolI.hlng and Bu1IIng 
Metals. E. Lyon, 410 Grand Street New York. 

$ citutifi c  
Wood-working Machinery, new, for Sale-Iron 

Frame Band Saws, $150 ; Excelsior Machines, $325 ; Eureka 
Gang Lath Sawing Macblne, 6 saw.,  $160 ; Iron Frame 
Power Matcher and Jointer, $250 ; Hand or Box Board 

Matcher., $65 ; 24 i n .  Rotary Bed Planer., $200 ; 26 i n .  

Double-belted Rotary Bed Planer, weight 2 , 400 l b  • .  , $350. 

Circular Saw Mill , Shingl e ,  Clapboard, and Stave Ma­
chinery a .peeialty.  Addres. For •• lth & Co . ,  Manche.· 
ter, N .  H .  

The " Scientific American " Office, New York, is 
dtted with the Miniature Electric Telegraph. By touching 
little button. on the de.k. of the manager. slguals are .ent 
<0 per.ons In the various department. of the e.tabll.h­
ment. Cheap and elrectlve . Splendid for .hops, omee., 
1wel1ing.. Work. for any dI.tance.  Price M, with good 
Battery. F. C. Beach & Co. , 268 Broadway, New York, 
'dakers. Send for free lIIu.trated Catalogue. 

For best Presses, Dies, and Fruit Can Tools, Dliss 
t. Williams, cor. of Plymouth and Jay , Brooklyn, N. Y .  

Duy Bouit's Paneling, Moulding, and Dove-tailing 
Machine .  Send for circular and sample of work. B. C .  
Mach ' y  Co . •  Battle Creek ,  Mich . •  B o x  227 . 

Small Tools and Gear Wheels for Models. List 
free.  Goodno w & Wightman, 211 Cornhill. Bo.ton, M •••. 

For Sale-Dne " Cottrell & Babcock " Water 
Wheel Regulator, In good order-by D . Arthur Brown & 
Co . ,  Fisherville , N. II . 

For Surface Planers, small sizc, and for Dox 
Corner GrooYing Machines, send to A,  Davis, Lowell , 
\Isss . 

Hotchkiss Air Spring Forge Hammer, best in the 
market. Prices low. D. Frl.bie & Co . .  New Haven. Ct. 

For Solid Wrought-iron Beams, etc., see adver­
tl,ement . Address Union Iron Mills, Pltt.burgh, Pa . ,  for 
ithograph, &c.  

" Dook-Keeping Simplified." The whole system 
n a few pages.  C1oth, $1.  Boards, 75 cents . Sent, post­

paid. D. B. Waggener & C o . , 424 Walnut St. , Philadel­
phia, Pa . ,  Publlshers 'l Waggener' s Trial-Balance Book . II 

Faught's Patent Round Braided Delting-The 
dest thing out-)fanufactured only by C. W. Arny, 301 & 
lOa Cherry St. , PhiladelphIa, Pa. Send for Circular. 

Temples and Ollcans. Draper, Hopedaw, Mass. 
For Solid Emery Wheels aud Machinery, send to 

the UnIon Stone Co . ,  Boston, Mass . ,  for circular. 

Mechanlcal Expert in Patent ClIBes. T. D. Stetson, 
23 Murrav St. , New York. 

All Fruit-can Tools, Ferracute, Bridgeron, N. J. 

A. B. L. can cement emery to wood by 
using the best glue.-R. D. K. is informed that 
French polish is generally used on pianofortes. 
See p. 11, vol. 3'Z.-W. D. will find a recipc for a 
gold lacquer on p. 3li2, vol. ao.-H. C. Y. can puri­
fy his garments by hurying t.hem for a while in 
the ground.-H. T. D. and many others are In­
fonned that Mr. Seth Green's address is Rochester, 
N. Y.-A. D. should keep his preparation for pre­
serving hides, etc., covered with a thin layer of 
glycerin in a well corked bottle.-L. V. R. ought 
to know better than to try to construct a perpet­
ual motion.-J. C. should consult a physician.­
M'"8. S. C. Jr. and J. M. S. will find a description of 
a fountain on p. 400, vol. 29.-E. C. C. will find an 
exposure of the motor in question on p. 273, vol. 
3O.-E . R. T. will find a rpcipe for treating moles 
on p. 331, vol. 32.-F. T. W. can blue steel by the 
process described on p. 123, vol. 32.-J. H. P. will 
find a good reoipe for baking powder on p. 123,vol. 
32.-P. D. and others who inquire about the culti­
vation of sumac should address the Commissioner 
of Agriculture, Washington, D. C.-S. D. can dress 
buffalo skins by the method described on p. 266, 
vol. 26.-C. D. F. will find a recipe for indelible ink 
on p. 112, vol. 27. Solder for sil ver is described on 
p. 251, vol. 28.-C. L. V. can make a rubber varnish 
by the process given on p. 11, vol. 32.-F. P. will 
find directions on p. 388, vol. 211, for keeping moths 
out of clothes.-W. R. M. can cement leather to 
rubber by using the preparation given on p. 119, 
vol. 28.-J. W. will find directions for browning 
gun barrels on p. 11, vol. 32.-G. F. will find instruc­
tions for vulcanizing rubber on p. 378, vol. 2S.-G . 
R. D. can etch steel saw blades by the process de­
scribed on p. 250, vol. 27.-J. M. McC. will find a 
recipe for diamond cement (cementing whalebone, 
etc.) on p. 90, vol. 3O.-D. F. (diameter of pipes), 
H. W. G. (dividing a board), J. E. S. (steam pipes), 
and H. L. L. (boilers and engines), do not send suf­
ficient data. 

(1) B. P. D. asks : 1. Would a common 
ClIBt iron, such as is used for making plows, an­
swer for an engine cylinder 2 x 4 inches ? A. It 
will be better to make the cylinder of brass. 2. 
What size of boiler would be necessary to run the 
engine for one or two hours daily, or would a hor­
izontal or upright be best ? A. A boiler such as 
is used in connection with a water back will an­
swer very well, and you can get all necessary in­
formation from a plumber. 3. How much press­
ure would be best ? A. Carry a pressure of 15 or 
2O lbs. 

(2) J. G. asks : W hat proportion of heat 
will a pound of Iron, completely burnt, yield com­
pared with a pouud of anthracite coal ? A. About 
one fifth lIB much. 

(3) J. W. F. says : P. M. B. says that a boat 
screw,4 feet in diameter and of 6 feet pitch, run at 
120 revolutions, makes 9 knots, thus showing a ne­
gative slip of 9'1 per eent. What kind of a screw 
does he use to give this result ? A. Probably he is 
In error, either as to speed of boat or pitch of 
screw. What Is called 9 miles an hour is somc­
times only a guess. 

(4) F.C.says : l am working a vacuum engine 
close to a boiler, with % Inch pipe, giving ample 
steam. I wish to remove the engine to a distance 
of about 600 feet. The pipe will have to be run 
partly in the open air, partly through a long sbed, 
and partly under a street, and I would like to know 
the best description of covpring, size of pipe, 
etc., and if it will be necessary to put a steam 
trap near the engine. A. Use a pipe about 1 
inch in diameter, well felted, and attaeh a trap 
near the engine. Avoid lIB much as possible abrupt 
changes In the direction of the pipe. 

�mtri can . 
(5) B. C. & Co . ask : How can we separate 

silver from tin and lead ? A. Cupel the alloy. 

(6) I. H. F. , of Flekkefjord, Norway, asks : 
Are oak bark ashes (from under t.he boiler in a 
tannery) considered as good lIB wood ashes for fer­
tilizing purposes ? A. Yes. 

(7) E. H. asks : What is the cause of what 
is called the sun's " drawing water ?" It is an ap­
pearance of lines running from the sun to the hor­
izon. A. The sun's rays passing through the in­
terspaces of clouds. When reflected, the rays 
sometimes converge. 

. 
(8) G. F. P. S. asks : 1. Is the plane of the 

moon's orbit always parallel to itself? A. No. 2. 
When does the line formed by the intersection of 
the moon's and earth's orbits point to the sun ? A. 
When the new or full moon is at one of its nodes. 
3. Does not the moon have the greatest altitude at 
night in winter when passing the meridian ? A. 
No. Greatest meridian altitude of the moon is 77° 
18', at summer solstice. l..east,20° 6',occurs at winter 
solstice. 

(9; N. P. asks : "rill the lenses of a magic 
lantern answer for a small telescope for night use? 
A. Not well. To try any two lenses as a spyglass, 
the one of longest focus is to be placed in one end 
of a paper tube as objective, the other is placed in 
a paper tube which slides within tbe first. Sepa­
rate the two lenses the sum of their focal lengths, 
then contract the aperture by cardboard stops un­
til you get some kind of definition. 

(10) J. P. asks : Has the carth two or three 
motions ? A. An infinite number of perturbing 
forces vary the earth's motiou. Each periodic 
movement in thc solar system communicates its 
rhythmlc osCillation to all its membel'f,whethersun, 
planet, or metcorite. 

(11)  R. R. D. says : I wish to make a trans· 
lucent covering for hotbeds, of cloth instead of 
glaS8. One man recommends covering with 2 ozs. 
lime water, 4 OZS. linseed 011, 3 0zs. fresh eggs. An­
other recommends 1 quart linseed oil, 1 oz. pulvcr­
ized sugar of lead, 4 ozs. pulverized rosin. These 
are to make the cloth waterproof and airtight. 
Which is the best of the two ? A. Tbc latter. 

(12) K. asks : How many books did Euclid 
write ? A.  There were 13 of the original books 
written or arranged by Euclid. Most modern 
works on geometry contain the substance of the 
original work. 

How arose the ineqnality in the number of days 
in the different montbs ? A. It has been taken 
from the reckoning of the Romans, by whom it 
was fixed in the time of JuliUS C!esar. 

Would it be necessary to steam the planks for 
building a boat 17 feet long by 4 feet wide, of cy­
press, % Inch thick ? A. No. 

(13) C. B. H. says : 1. The journals of the 
rollers in rolling mills are usually kept wet by a 
cot'letant stream of water running upon them. A 
kind of 011 or roil grease Is used on such journals, 
and It is capable of withstanding the action of the 
water. What is its composition ? A. It must be 
some kind of grease, such as tallow, that is solid 
at ordinary temperatures. 2. I have a well which 
produees the best quality ot lubricating oil ; can I 
use this 011 to produce the above roll grease for 
wet journals ? A. It is doubtful if you can. 

My wen produces an abundance of gas, which, 
when confined. gives 30 or 40 lbs. pressure ; can I 
utilize this gas in running an engine, using the gas 
instead of steam ? A. An ordinary steam engine 
will answer if it is well made. If, however, the 
gas when mixed with alr fonns an explosive com­
pound, we advise you not to try the experiment. 

(14) C. H. S. asks : How fast can cut cog 
gearing be run ? A. The sudden acceleration and 
retardation of the wheel make trouble with these 
geare. It is not possible to dellnitely answer your 
question. 

(15) C. B. W. says : 1. We have a 1 inch 
pipe, 1,800 feet long, throngh which we get water. 
We have about 80 feet head, and lift the water 15 
feet with a siphon, 400 feet of the pipe forming the 
siphon. If the 400 feet of the pipe fonning the si­
phon were larger, would we get any more water 
delivered through the 1 inch pipe in the same time? 
A. There is not likely to be any advantage in 
changing the pipe. 2. How much pressure would 
this head of water give ? A. A head of 80 feet cor­
responds to a pressure of nearly 35 Ibs. per square 
inch. 

(16) J. O'C. asks : What is the use in rna· 
king the face of a pulley crowned ? Are not pul­
leys frequently made fiat ? When two shafts with 
their pulleys are properly ranged with each other. 
the faces of the pulleys being fiat, will not the 
belt run evenly on them, and no more to one side 
than the other ? If the faces are crowned, and the 
shafts not parallel, the crowning will not keep the 
belt even on the pulleys. A. The object of crown­
ing pulleys is to correct slight inaccuracies in lin­
ing the sl\afting, and those arising from the belt 
being crooked. It is true, however, that there are 
very many places in which fiat pulleys are used 
with good satisfaction. 

(17) K . . asks : 1 . What size, pattern , and 
pitch should a propeller be for a 6x6 engine in a 
boat 30 feet long x 8 feet beam of good model, 
drawiug :!% feet astern ? A. Three bladed, 30 to 32 
inches diameter, 40 to 42 Inches pitch. 2. What 
number of revolutions of such an engine, well 
constructed, would give the best result? A.About 
800. 3. What speed ought I to get in smooth wa­
ter ? A. From 8 to 9 miles an hour. 

(18) G. F. asks : What is the amount of 
moisture contained In a cubic foot of air on a 
wann damp day ? A. A bout 0'0599 of l Ib. 

(19) B. E. E. asks : 1. Can the solution de· 
scribed on p. 55 of vol. 32 be used to preserve the 
hull of a yacht ? A. Yes. 2. Can it be put on af­
ter the yacht is built ? A. No, as the wood re­
quires to be steeped for some time in the solution 
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i n  order that i t  may beeome thoroughly impregna­
ted by absorption of the liquid. 3. Can I palnt 
over it? A. Yes. 

(20) M. B. L. asks : 1. I have a 12 inch 4 ply 
belt, driving a shaft 35 feet distant. I have occa­
sion frequently to reverse, and I find that ofteu, 
when it is working true, the belt has a strong ten­
dency to run off on reversing. How can I correct 
this ? A. It is probable that the belt is crooked, or 
the shafts are not in line. 2. What is the best plan 
of putting a large belt together where it has to be 
uncoupled frcquently, saving of time and an ef­
fectual joiut being the objects ? A. We do not 
know of any fastening that will answer all of these 
questions. 3. What would you suggest as the best 
means of conveying power from a saw man­
drel, 30 to 35 feet, to drive a propelling wheel of a 
boat, speed of mandrel being 3G0 or 400 and of 
wheel 30 or 40 ? A. A chain running over suitablE 
pulleys wonld be the best. 

(21) A. B. says : 1. We have a new boiler 
and cistern beneath the door of our engine house, 
built of brick and coated with water lime. De­
side furnishing steam for heating our factory, the 
boiler supplies steam for running the engine, and 
the exhaust steam from the cylinder passes u p  
through the factory (by a system o f  pipes separate 
from that nsed for heating direct from the boiler) 
and thence into the cistern beneath the level of 
the water. Dy this arrangement little of the heat 
is lost except what passes out of the smoke stack. 
As no water is wastcd, it is used over and over, and 
will become practically as pure as distilled water, 
and so leave no sediment or incrustation on thc 
boiler. Thc water in the cistern is now quite hard 
by reason of the fresh lime, aud tbis will for a 
ti me cause a deposit of lime in the boiler. What 
will soften the water or cause the precipitation of 
the lime before the water is pumped into the boil­
er ? A. Mechanical means, such as a heater with 
sediment collector, would probably be the best. 
If, however, your Cistern is arranged to be sup­
plied by drainage from the roof when it rains, in­
troduce a little soda with the feed into the boiler, 
and blow off frequently, until the cistern becomes 
filled with soft water. 2. Wbat gases are produced 
by an explosion of gun cotton, and are they of a 
nature to injure a metallic surface ? A. The pro­
ducts of the explosion vary greatly according to 
circumstances, but they are not ordinarily injuri­
ous to a metallic surface. 

(22) C. \V. N. says : Please explain your re­
ply to Z. lIB to the expansion of gases by heat. 
H the glIB increases its volume .t. part for each 
degree C. of the rise in the temperature, it would 
double the volume existing at zero at a less tem­
perature than 273°, on the principle of compound 
interest. If at 273° below zero, the gas is all gone, 
what will be the result when you heat up ag8in ? 
Supposing you reduce the temperature to -136%°, 
in accordance to your answer to Z. you will have 
half the volume that you commence with. Now 
you must (according to Z.) increase the tempera­
ture 2i3° to recover the half you lost by reducing 
13G%0, that is, to double the volume attained by re­
ducing the temperature. A. It is true that some 
contradiction is involved in the statement general­
ly given in text books on physics. It is only with­
in ftnite limits that it is correct to say that the vol­
ume is increased or diminished Y'l il" for such change 
of temperature of 1° C. A more correct method 
of stating the la w is as follows : If the product of 
the pressure and volume of a gas at 0° C. is given, 
the product of these two elements will be in­
creased by ]let. of the amount at zero, for each in­
crellBe of temperature of 1" C., and will be dimm­
ished in like proportion for each diminution in 
temperature of 1°. It will be obsclTed that the 
increase o!, decrease is referred to thc pressure 
aJ: d volume of the gas at a temperatnre of 0° C. 
Below is given the analytical statement of the 
law : p=pressure of the gas in pounds per square 
inch, at a temperature of 0° C. P=pressurc at 
temperature TO C. v=volume of a given weight of 
the gas in cubic feet, at a temperature of 0° C. V 
=volume of same weight, at temperature of TO C. 

TO 
P X V=pxv I 

2i3
x P x v. Now if TO= 2i3°, P X V = O, 

a condition that does not involve the annihilation 
of matter, Rnd merely expresses that the gas no 
longer exists as gas. (This also answers J.J. T.) 

(23) C. W. N. says : 1. You advise H. M. to 
use a 2 feet diameter wheel with a 3 feet lead for 
300 revolutions per minute. We are using a 28 
inch wheel with 55 inches lead (4 buckets) on a 
boat 36 feet long and of 6 feet 6 inch�s beam. Our 
cylinder is 6x5, and with 90 Ibs. of steam we have 
run our wheel at over 310 revolutions per minute. 
We find, however, that this is a great waste of 
power, as the wheel appears to lose most of its 
propelling force and does nothing but churn the 
water into a foam, and the speed is not so good as 
when we turn 200 to 230 revolutious. Next spring 
it is our intention to put on a three bucket wheel, 
same diameter, with 6 foot lead, which we think we 
can turn up fRster (lIB it will take all the water that 
comes to It, through larger openings between the 
bucketA) and will drive the boat faster. Let 
us have your opinion on the subject. A. This 
will be an improvement. 2. Where should we cut 
off steam on this engine, and how much sbould it 
be open after the center is past ? A. At. from % 
to %: of the stroke, with a lead about T1f inch on 
eaeh end. 

Is the pressure on a steam boiler alike all over ? 
A. It is greatest at the lowest point. 

Is an injector practicable ou a m9rine boiler ? 
A. Yes. 

(24) F. C. a. asks : Is taking the tin off tin 
scraps a successful business ? A. During the past 
ten years; we have had the history of more than a 
dozen attempts, aided by ample money capital, to 
make a business out of tin scrap, whicb resulted 
disastrously. Last summer there were in this 
neighborhood five independent tin scrap establish­
ments; now there is but one, and its propl ietors are 
reticent. 
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(25) J .  W. H .  says : Fire balloons made of 

tissue paper occasionally take fire from the blaze 
of the alcohol. How can the lower part of the 
balloon be made fireproof ? A. Try steeping the 
paper in a solution of tungstate of soda. See ar­
ticle on p. 55, vol. 32. 

idea seems good. The only way to settle definite­
ly, whether it is so or not, is to try it. 

and quantity of the malt and hops used, and the 
mode of conducting each stage of the process, but 
especially the fermentation. If the first fermenta­
tion be stoppod at an early stage, the boor will con­
tain a considerable quant.lty of sngar and compar­
atively little alcohol; it will be mild, and if bottled 
will acquire the property of effervescing strongly 
when the bottle is opened. If, on the other hand, 
the fermentation be allowed to go on in the vats or 
casks till nearly all the sugar is converted into al­
cohol, and the carbonic acid escapes, the beer be­
comes more alcoholic. For these reasons, lager 
beer varies in its amount of alcohol from 2 to 10 
per cent. 2. Can a grown person drink a pint of 
alcohol without being hurt? A. It would probably 
cause death. 

(2G) E. B. MeG. asks : 1. H o w  can I bring 
tin to a liquid condi tion ? A. We do not know of 
any method be ttcr than melting it. 2. How can I 
po wuer tin ? A. Tin m"lY be very finely granula­
ted by first heating to bright redness and immedi­
ately pouring from some hight into a vessel of 
colu water through a wet broom or sieve. 

(3!J) J. H. S. asks : 1. \Vould a cast iron 
tank of 1 cubic foot capacity or less, to be heated 
over a forge, do for melting zinc for gal vanlzing? 
A. Yes. 2. What should be used to keep the zinc 
from oxidizing and vaporizing ? A. Use sal am­
moniac with the zinc. 3. Would a hemispherical 
tank answer best ? A. Yes. 

(27) M. V. O. says : In your reply to C. W. , 
you s�y that the water in the drive well rises by 
the pressure due to a higher source of supply. If 
this is true, what need is there of any pump at all, 
and why docs not the water fimv over the top of 
the pipe ? A. Your view is correct ; but our cor­
respondent's question referred to the cause of the 
water rising up to the level from which it was 
taken by the pump. 

(28) O. C. asks : 1. What is the difference 
between the composition of gunpowder and blast­
i n� po wder ? A. Therc is no cssential difference. 
2. Which wood makes the best charcoal for pow­
der, balm of Gilead, cedar, soft maple, or willow ? 
A. Willow. 

Is ivory black anything but burnt bones ? A.No. 

(2!J) \V. M. O. aRks : "'ill watcr or any 
othcr liquid boil away faster in the night than in 
the daytime ? A. Not if the other conditions are 
the same. 

What is meant by the multiplication of the 
cube ? A. G ive an example to illustrate your 
meaning. 

1. I saw it stated that the cylinders of thc Great 
Rtstern were 14 feet in longth; should it not be 4 
feet ? A. No. Fourteen feet is correct. 2. Was 
there ever an engine with Ii feet stroke ? A.There 
have been quite a number. 

Will a water wheel run with more force in the 
nigh t than in the daytlmo ? A. No. 

(30) A. B. D. aSks : If a tank has a pipe, t 
i n ch,  running in, and a Siphon, % inch, running 
out, the tank bein� empty, when the pipe running 
in was opened, when would the water begin to run 
out ? A. As soon as the water level was up to the 
highest point in tue siphon. 

I am makiIlg a small steam engine, 3 inches 
stroke by 1!1j inches bore. Woulu a boiler 28 inch­
es high and 1:1 in ches i n  diameter do, and of what 
thickness & n l melal should it be ? A. Make it 
ahout twico us large, of -ilij copp3r. 

H O lv  n'm I remove Indian ink marks from my 
arm ? A. We are not sure that there is any safe 
method. See p. 331, vol. 30. 

How can I bronze a gun barrel ? A. Rust the 
su rface with chloride of antimony, or dilnte muri­
atic acid. Then clean it; polish with wax, and ap­
ply shellac varnish. 

(31) L. B. C. asks : 1. Would a' 10 horse 
power engine raise enough water to run an ovcr­
shot wheel that would give 30 horse power ? A. 
No. 2. Would a 3 inch stream on a 10 foot over­
shot wheel force an inch stream up a hill 100 fe�t ? 
A. No. 

(32) H. S. asks : \Vhat is the shortest cor 
rect rule for getting the amount of 1 inch lumber 
in a log, given the diameter and the length ? A. 
We doubt whether any general rule can be given. 
Of course it is easy to find how much can be cut 
from the log after It is squared, bnt frequently 
there are several slab boards taken off in squaring. 
Lu mbermen, however, by a little observation, can 
readily construct tables, by which to estimate the 
contents of any log. 

(33) J. C. B. asks : In d riving a pipe for a 
well, how do you determine when you have arrived 
at water ? A. By applying a pump, or sounding. 

Will sulphur answer as well as lead to secure 
iron to rock ? A. Yes. 

(34) D. H. \V. asks : 1. To what class of me· 
chanical power does the wagon wheel belong ? .-\ . 
It is a lever,as in the case of a locomotive. 2. Which 
runs the lightest, an iron axled or a thimble­
skeined wagon ? The iron axle is 1!1j inches in di­
ameter, and the t.himble-skeined axle 3 inches . . A. 
Probably the question eannot be answered In a 
general manner, as it depends upon the friction 
between the whecl and the axle, and consequently 
u pon the fit. 3. Whi ch Is the fulcrum, the axle or 
the gronnd ? A. In the case of a wagon propelled 
from within, as a locomotive, the axle is thE' fnl­
crum. If it is moved by the application of a force 
from without, and the wheels revolve, the ground 
may be regarded as the fulcrum. It is evident, In 
this case, that the wagon could be moved without 
revolving the wheels. 

(35) M. G. asks : Which will res ist most 
pressure, a'l!1j gas pipe, or a 1!1! inch solid rod ? A. 
The solid rod, if the material were of the same 
q uali ty in each,becausE' the section to resist rnpture 
would be greater. 

(36) G. P. asks : What causes a lathe to 
chatter ? A. The springing of the tool or of the 
bar. Tt may be that the lathe is too light for the 
work. 

1:37)  W. H. H. G. a sks : Will a four-ply rub­
ber belt be suitable for a fish elevator, the belt 
ooming into contact with salt water and fish slime? 
A. We think not. 

What is the process of deodorizing kerosene 
with chloride of lime ? A. The oil is mixed with 
lime and heated, then treated with sulphuric acid, 
and washed with water. 

(38) J. �. M. says : Some years ago, experi· 
ments were tried in running horse cars by means 
of compressed air, which was supplied in a strong 
reservoir at the beginning of the route. Why 
might not the power of a windmill be a pplied to 
condensing air into a large receiver, and the sup­
ply of condensed air used as a regular and con­
stant motor for light or heavy machinery ? A.The 

(40) J. F. G. says :  Our water reservoir is 2 
miles distant, and 160 feet above our mill. What 
size of pipe must be laid from the reservoir to the 
mill, so that the natural pressure of water (at the 
mill) will throw a stream of water 100 feet high by 
the use of 50 feet of 2J.!\ inch hose and a 17.i inch 
noz11e ? A. It will depend upon the way the pipe 
is laid. If it is generally straight and free from 
abrupt changes of direction, it should be from 5 to 
6 inches in diameter. 

(41) F. L. K. asks :  What wood makes the 
best patterns for light castings ? A. Pine, covered 
with shellac, answers very well. Mahogany can 
be used for very niee work. 

If small copper tubes be fixed in a mold, and 
melted brass be poured upon them, will the tubes 
melt or collapse ? A. They would be very apt to 
melt. 

Is there an injector that uses the exhaust steam? 
A. We do not know of any. 

1. What are the holes through the side of the fire· 
box of a locomoti ve for ? A. To admit air Into the 
combustion chamber. 2. How can small leaks at 
seams and stays be stopped ? A. By caulking. It 
is well to attend to smallleaks promptly. 3.Would 
not the electric light be used as II head light for lo­
comotives ? A. It would not be desirable, but it 
might be done. 4. How much coal will a 40 tun en­
gine burn (on a level) to the mile, pulling a train 
of 20 cars weighing 10 tuns each, the diameters of 
the dri vers being 4 or 5 feet? A. From 40 to 50 Ibs. 
5. Why is zero on the Fahrenheit scale 32° below 
the freezing point of water ? A. Because Fahren­
heit considered the zero of his scale to be the 
greatest cold that could be produced. 

(42) R. A. I. says : I read that stcam at high 
pressure will not scald. Is this true ? A. The 
statement is to be taken with considerable allow­
anco ; but the steam issuing from a tea kettle is 
far more likely to scald than the same quantity 
coming from a high pressure boiler. 

(43) J. A. V. says : In your answer to W. 
C. R. (who asks whether, if he should take a cylin­
der of air with 100 Ibs. pressure to the square inch, 
place it on a small boat, and let the air escape, the 
air on the ou t3ide traveling in the same direction 
aud at the same speed as that coming out of the 
cylinder, it would move the boat or not) you say 
that the boat would move. What would make it 
do so ? A. The unbalanced pressurc opposite the 
place of discharge. 

(44) \V. M . C. asks : 1. The cylinder of mv 
engine is of 2%: inches bore and 4 inches stroke. By 
carrying 80 lbs . steam, making 150 revolutions per 
minute, how large a yacht can be propelle d ?  A. 
Make the boat from 20 to 25 feet long. 2. How 
large a screw ought to be used ? A.  From 2 to 2� 
feet in diameter. 3. Ought the boiler to be verti­
cal or horizontal ? A. Vertical. 

(45) H. 'N. asks : Can I ascertain the power 
of a locomotive from the diameter of cylinder, 
length of stroke, diameter of dri\ing wheel, num­
ber of wheels connected, and weight of engine ? 
A. No. The weight on the drivers must be gwen. 
If you supposo, howeyer, that the adhesion is 
greater than the tractive force, the solution is very 
simple. We give the rule by which you can make 
the necessary calculations. Thc tractive force in 
pounds is found by multiplying together the square 
of the diameter of the piston in inches, the length 
of stroke in in ches, and the pressure of steam in 
Ibs. per square inch, and dividing the product bv 
the diameter of the driving wheel in inches. 

• 

(4G) H. L. N. -You cannot restore the pe­
culiar finish to a knife unless you employ the ori­
ginal mechanism by which it was prodnced, name­
ly, an emery grinding wheel and a walrus leather 
polishing wheel.-W. 

(47) J. N. P. says : 1. I am making a small 
engine, of which the dimensions are as follows : 
Diameter of cylinder 3 inches, stroke 4 inches, 
with cut-off at crank angle of 135°, with lead. Ex­
haust close. at crank angle of 157'5°, and opens at 
extremity of the stroke. Ratio of crank to con­
necting rod is 1 to 5!1j. I propose to use steam at 
rlO Ibs. pressure; what would be the proper dimen­
sions and style of a boiler for the engine, to make 
steam quick and use the minimum of coal ? A. 
You should have a boiler with from 60 to 70 square 
feet of efficient heating surface. 2. What do you 
think of the dimensions of the engine ? A. They 
are well proportioned. 3. I have discarded the 
slide valve, and am going to have two cylinders 
side by side, and use two pistons in the smaller to 
take the place of the slide valve ; I thereby will 
save a greater part of the steam lost in the long 
ways incident to the slide valve, and avoid the 
enormous friction of the same. It has probably 
never occurred to many that, in order to move an 
ordinary slide valve 8 by 10 inches with steam at 80 
lb�. pressure, it would require two dr"ft horses do­
ing their be t, if attached directly to the valve 
stem, with no lubricant under the valve. A. 'Ve 
think this idea is in general very good. 4. I want to 
use an iniector and indicutor;can these instruments 
be used on so small an engine, and do I need verbal 
ill3trnction as to their use ? A. Yon can probably 
learn how to apply and use them by p1"llctice, and 
by studying the theory nf their action. 5. How 
many revolutions will the engine make with 50 lbs. 
pressure, and no load except the friction of the 
engine ?  A. The engine might make 500 or 600 rev­
olutit'lns a minute. 

(48) R. T. M. asks : 1. How much per cent 
of alcohol does lager beer contain ? A. The 
strength of beer varies according to the quality 

(49) \V. M. R. asks : Will strong sulphuric 
acid injure leather ? A. Yes. 

(50) H. J. S. says : Wells, in his " Philoso­
phy," defines sound as produced by impressions 
made on the tympanum or drum of the ear by the 
vibrations of the air. If a cannon be fired far out 
of the hearing of any animal with the sense of 
hearing, would there be any sound therefrom ? A. 
Certainly not, under the above definition of sound . 

(51) O. W. B. asks : 1 .  Does soaking a flute 
in olive oil benefit it in any respect ? A .  We think 
it might possibly prevent the wood from becoming 
dry and cracking or warping. 2. Why are fiutes 
with ivory heads and blow joints better than those 
\vith wood ? A .The ivory prevents the instrument 
from getting out of tune by preserving the blow 
and key holes at a constant diameter. The com­
mon wooden instruments, in many cases, in a 
short time become utterly useless from the con­
traction and expansion of the wood. 

(52) S. L. M. asks : \Vhat is the amount of 
expansion of an iron rod 1� inches in diameter 
and 35 feet long, when the thermometer rises from 
10° to 75° Fah. ? A. About i of an inch. 

(53) L. V. R. asks : How can I ascertain the 
number of degrees of heat required to reduce a 
certain metal to fusion ? A. One method is the 
use of the pyrometer. As mercury boils at about 
660°, we cannot use the mercurial thermometer 
for higher temperatures. The pyrometer consists 
of a hollow case of black lead or plumbago, into 
which is dropped a bar of platinum, secured to its 
place by a strap of platinum and a wedge of por­
celain. The whole is then heated, as, for Instance, 
by placing it in a pot of molten silver, whose tem­
perature we wish to ascertain. The metal bar ex­
pands much more than the case of black lead, and, 
being confined from moving in any but an upward 
direction, drives forward the arm of a lever over 
a graduated arc, on which we read tile degrees of 
Fabrenheit's scale. There arc seyeral forms of py­
rometer, but their nse for delicate work is not cus­
tomary now. The arrangements now used for the 
determination of high melting points with the 
b'l"eatest accuracy are either based upon the ex­
pansion of ga.�es and vapors, or on the electrical 
properties of bodies. For details, consult a anot's 
" Physics." 

(li4) S. P. asks :  \Vill petroleum gas a r: ­
swer as well as coal gas in forming a lime light? 
A. Yes. 

(55) J. S. asks : 1. \Vhat coloring is put 
mto spirits of wine for use in thermometers ? A. 
The coloring made use of generally for this pur­
pose is, we believe, annatto. 2. How can I make an 
alcohol thermometer ? A. Obtain a glass tube hav­
ing a very small even bore, and having a coil at its 
lower end. Fill the coil and a portion of the stem 
of the thermometer with the colored liquid, and 
boil until the air is completely expelled from the 
tube, which should then be hermetically sealed 
with the blowpipe. These thermometers are usu­
ally graduated by placing them in baths of differ­
ent temperatnres together with a standard mercu­
rial thermometer, and marking on the alcohol 
thermometer the temperature indicated by the 
mercurial thermomcter. 

How can I mend rubber shoes ? A. See p. 203, 
vol. 30. 

(56) C. G. M. asks : 1 .  To whom should I 
apply for a license to rnn a steam engine ? A. If 
it is for a license to manage a steamboat engine, 
you should apply to the United States Inspector. 
If it is for a stationary engine, there is probably a 
State or city inspector In your city. The customs 
vary in different States. 2. What are the usual 
questions asked by the examiner ? A. The ques­
tions ordinarily refer to the applicant's previous 
experience, and his knowledge of the construction 
and management of engines and boilers. 

(57) J. C. asks : What is the standard of 
comparison in the determination of the calorific 
value of fuel, and upon whose investigations is it 
based ? In different books I find It stated that, by 
the combustion of one pound of carbon, sufficient 
heat is produced to increase the temperature of 
from 13,000 lbs. to nearly 20,000 Ibs. of water 1° 
Fah. By some authors it is stated at S,OOOo, 8,080°, 
etc., C. What is the present acknowledged stand­
ard ? A. The unit usually employed is that first 
used by Rumford, who estimatcd the calorific 
power by the num ber of parts, by weight, of wa­
ter which one part, by weight, of the body would, 
on perfect combustion, raise 1° in temperature. 
Thus one part, by weight, of charcoal, in combin­
ing with 2% parts of oxygon to form carbonic acid, 
will evolve heat sufficient to 1"IIise the temperature 
of 8,080 parts, by weight, of water 1° C. Estimates 
of this character are also made by what is known 
as Berthier's and Stromeyer's reduction methods. 
These processes consist in determining the quan­
tity of either cupric or plumbic oxides reduced by 
a given quantity of the fuel. 

(58) J.  A. S. J. asks : How can I stain pine 
coffins black, to dry quickly ?  A. Stpep the wood 
for two or three days in lukewarm water, in which 
a little alum has been dissolved, then put a handful 
of logwood, cut small, into a pint of water, and 
boil down to less than J.!\ pint. If a little Indigo is 

added, the color will be more beautiful. Spread a 
layer of this liquid quite hot upon the wood with 
a soft brush, which will give it a "iolet color. 
When it is dry, spread on it another la yer ; dry it 
agaln and give it a third ; then boil verdigris at 
discretion in its own vinegar, and spread a layer of 
it on the wood ; when it is dry rub it with a brush 
and then with oiled chamois skin. This gives a 
fine black, and imitates perfectly the color of 
ebony. 

(59) J. H. M. says : I have a small boat 48 
inches from stem to bow, and 8 inches w ide. How 
large an engine would it take to propel it ? A. An 
engine with cylinder of one Inch diameter wlll an­
swer. 

(GO) E. M. asks : What will remoYe grease 
stains from marble ?  A .  Try chloroform. 

What will remove a beard from the face without 
using soap or razor ? A. A depilatory will destroy 
the beard so that no future growth will take place. 
See p. 229, vol. 28. 

(61) B. F. W. asks : 1. What is the reaction 
by which hydrogen is evolved when metallic zinc is 
boiled with K 0 H, and what chemical compounds 
are form ed ? A. By the action of a boiling solu­
tion of potash on zinc, hydrogen is liberated, 
while oxide of zinc is formed and dissolved in the 
alkaline solution. 2. What effect does the presence 
of an arsenious compound (As.O,) have on the re­
action and the resulting compounds ? A. The ar­
senious acid would speedily be absorbed by the 
potash to form arsen ite of potash. 

(G2) C. M. F. asks : What is a good recipe 
for boot blacking ? A.Ivory black and molasses, 
each 3 ozs., spermaceti oil l oz., white wine vinegar, 
1 pint. Mix. 

Can I obtain back volumes of the Science Record t 
A. Yes. 

(63) S. A E. asks : How are artesian wells 
'bored ? A. For a full descnption of the method 
of boring these wells we must refer you to some 
work on the subject. The instruments used for 
til is purpose principally consist of long augers, 
chisels, gouges, etc., each one being about 7 feet 
long. As the hole deepens, fresh lengths are 
screwed on until the desired stream is reached. 
The most remarkable example of an artesian well 
is that recently formed at Grcnelle, a suburb at the 
southwest of Paris, France, which cost eight years 
of difficult labor to perfomte. The depth reached 
was about 1,800 feet. The water rose to the surface, 
and discharged itself at the rate of 600,000 gallon s 
per hour. 'l'he artesian wells of Elbeuf and 
Tours, which were formed lIlany years ago, over­
flow in never-varying streams ; and the ancient ar­
tesian well at Lillers, in the Pas de Calais, has for 
seven centuries furnished a constant and equable 
supply. 

How is salt obtained from brine ? A. Evapora­
ting pans are constructed of well riveted boiler 
plate,the shape being rectangular, the length about 
30 feet, the width about 20 feet, and the depth 2 
feet. These pans are supported by masonry,which 
also serves to separate the flues by which the pans 
are hpated. Professor Cook's analysis of Ononda­
ga brine gives the following percentage of dry 
impure salt in the brine : Syracuse 18'54, Salina 
H'S;" Liverpool 15'86, an average of about 16'41 per 
cent. 

(G4) G. \V. S. asks : 1. How can I make a 
cheap paint u.s nearly like white lead as possible ? 
A. Usc white oxide of zinc ; this may be readily 
obtained by burning zinc with a fnll supply of 
air. 2. How can I bring it to a fiesh color ? A.Use 
canuine or vermilion. 

(G,i) G. E. \V. says : I cut to pieces a 2 cent 
piece and tried to melt it bctween two pieces of 
charcoal with a blowpipe and alcohol lamp, and 
failed. I tried borax with it and failed again. 
How can I melt it? A. If you use some filings of 
the coin and mix it with four times its weight of 
carbonate of soda, you should, if  you are a good 
blowpiplst, sncceed with an alcohol lamp. 

How can I make putty powder ? A. It is readi­
ly obtained by treating metallic tin with nitric 
acid ; violent action, attended with the extrication 
of nitrous fnmes, occurs, and the tin is converted 
into a white, crystaline, Insoluble mass, which is 
hydrated metastannic acid ; after washing it with 
cold water, the acid, when dried and ignited, be­
comes anhydrous, and of a pale buff color ; In this 
form it possesses the properties of the native ox­
ide, and constitutes the putty powder employed 
for polishing plate, etc. It is also largely used for 
giving whiteness and opacity to enamels. 

(GG) G. \V. W. -The reward offered by the 
State of New York for improved means of canal 
navigation expired and was settled over a year 
ago. No offer of reward now exists that we 
know of. 

(67) H. D. A. �ays, in reply to J.  G. S. who 
asked for a cheap paste for putting up paper ex­
posed out of doors : Take 1 lb. white glue, soak 
in 1 pint water for 12 hours, white chalk 2 ozs.,com­
mon resin 1 oz., white lead 2 ozs., all thoroughly 
pulverized and mixed. After the glue has stood 
the required time, dissolve it by gentle heat, then 
rnb into it, in a mortar, the other ingredients, 
using only water enough to make a thick paste, In 
order to facilitate their union. Then add 1 pint 
more of water and let it boil for 10 minutes ; after 
which add water to bring the paste to the required 
consistence for use. It will requlre to be kept 
warm while using. 

C. H. S. asks : At what velocity must a can· 
non ball leave the earth so as never to return to 
it ?-E. F. W. asks : How can I make carbons for 
electric lights ?-J. H. asks : How can I blue lamp 
chimneys ?-J. R. G. asks : How can I construct a 
cheap oxyhydrogen blowpipe ?-O. F. asks : What 
formnla is used to find the power of a wedge, haT­
ing the width of the head, length of one side, and 
the blow In pounds given ?-A. C. asks : What is 
the composition of percan marble ? 
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COMMUNICATIONS RECEIVED. 
The Editor of the SCIENTIFIC AMERICAN ao­

tmowledges , with much pleasure, the receipt of or­
Iginal papers and contributions upon the following 
subjects : 

On Spiritualism. lly G. W. 
On Mathematical Facts. lly P. J. D. 
On Fast Railway Trains. By E. H. W. 
O n  Acrial Flig·ht. By M. N. 
On Setting Locomotive Valves. By F. G. W. 
On a Calculating' Macbine. By E. K. W. 
On the Goneration of the Wicked. By R. S. F. 
On Dressing Mill Burrs. By S. B. W. 
On Early Steam Navigation. By P. L. V. H. 

Also enqniries and answer3 from the following : 
J .  F .  E . --.r . T. C . -W . H. W . - C .  E. H . - C .  H .  H . ­
H A .  B . -G . T .  C . -H . H . L . -H . D . -H . B . H . -.J . B . M . B, 

-D . D. n . - G .  McI .-L.  K .  D . -P. T. P . -H . N. S . ­
. f .  H .  P . - J .  R .  G . - C .  IlL-E . H . -F . •  J .  K . - C .  W .  W .  
-W . S .  D .-P. �I . - H .  J .  E . -H .  B . -E .  A .  S .  

HINTS T O  CORRESPONDBNTS. 

Con'espondents whose Inqmries fail to appear 
shonld repeat tham. If not then published, tbey 

may conclude that, for good reasons, the Editor de­
('lines them. The address of the writer should al­
ways b3 gIven. 

Enqairie3 relating to patents, or to the patenta­
hility of inventions, assignments, ete., will not be 
published here. All such questions, when initials 
only are given, are thrown Into the waste basket, as 
it would Jill half of our paper to print them all ; 

out we generally take pleasure in answering brietly 
by mail , if the writer's address is given. 

Rundre(ls of enquiries analogous to the following 
are Rent : " Who makes the best- leather for·hydro­
static pross packing ? Who makes springs suita­
llie for running a model locomotive weighing 250 
lbg. ? Who make3 a centripedal power ? Who 
make;;; stmun eng-ines of one dog' power ? Where 
cau t11e drosera and other carni'l'orous plants be 
obtained ? Who publishes a good book on st�am 
eng-i nm, etc., suitable for beginners? 'Yho makes 
apparatus for producing illu minating gas from 
crnde petroleum t O O  All such personal enquiries 
a re printed, as wiU be observed, In tile ColUmn of 
. .  fllBiness and Personal." which is specially set 
apart for that purpose, subject to the charge men­
tiuned at the head of that column. Almost any 
desired informatIOn can in this way be expedi­
tiously obtamcd. 

[ O F F I C I A L . ] 

I N D E X  O F  I NV E N TI O N S  
FOIl WHICH 

"P,.8 Pa'.ent of the United States were 
Granted In the Week endlnll 

February 9, 1875, 
ANU EACH BEARING THAT D ATE. 

IThose marked (r) are reissued patents . l 

A nimal shearing machine ,  1'r. C. Harlow . . . . . . . . . 159 ,5-17 
.. A wning hook , Z. 1\1 . Lane . . . . . . . . . . . . . . . . . . . . . . . . . .  159, 586 
Axle l u hricato r ,  Parker an d K ivett . . . . . . . . . . . . . . . .  159,607 
Dally J nmper,  B . F .  Burgess . . . . . . . . . . . . . . . . . . . . . . . Iml, 639 
Uab/ \yn,lker, L. Tommasi . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 720 
BOi; tie . J .  O .  ;,liln e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159.698 
Oalc tic , A • •  J. Nl'lliH . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159, 704 
Bale t i e ,  cotton , J .  Thayer . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 531 
Bale t ics ,  machine for painting, A. J . .N ellI� . . . . • . .  159,703 
Bath tu]) at tachment , T. D .  Vtool�ey . . . . . . . . . . . . . . 159 , 556 
Bee 11i "e , J. H. Dicl�8on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,650 
Beer,  hrC\vlng, .J . & J. S tuher . . . . . . . . . . . . . . . . . . . . .  159 ,716 
BUnl1 stop , C. E. Steller . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 620 
Boiler c o \'erlng, .J . ,y . IIanmorc . . . . . . . . . . . . . . . . . . .  159,516 
Boiler safe ty "alve ,  .Jobnston & G isslngcr . . . . . . . . •  159,580 
B o o t  ('mmt.crs,  ma king , J. R. ·Moffit. . . . . . . . . . . . . . . 159,702 
Boat st iffener.'> , skh'Ing , C .  fl. Oreutt . . . . . . . . . 159 , 606 
Boots, etc . ,  Acam for, Bracl{ctt & '\"VlJltcomb (r) . .  6,27i 
Bottles,  cap�mllng, .J . Paters on . . . . . . . . . . . . . . . . . . . . . 159 , 707 

Briel( machine , G. C. BOYey . . . . . . . . . . . . . . . . . . . . . . . . 159 , 634 
Bridle h i t .  N .  P. SteYens . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1c9,527 
Broom machine , Anderson & Hough ton (r) . . . . . . .  G , 275 
nuckI c ,  etc . ,  rubber· coated , R. C .  Durham (1') . . .  6 , 279 
Buckl e ,  tug,  .J . Weston . . . . . . . . . . . . . . . . . . . . . . . .  159 , 534 
D urner, Arg-and ,  J . .A. Bowler . . . . . . . . . . . . . . . . . . . . .  159, 635 
Hurnel', Arg-an d  ga s ,  Ball & Wiegand . . . . . . . . . . . . . .  159, 557 
Bnrner, lamp , II.  G. MoehrIng . . . . . . . . . . . . • . . . . . . . . .  159,"701 
Camf'l'a , S. L .  Bergstresser. . . . . . . . . . . . . . . . . . . . .  159, 536 
Canister. Burger & Graff . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 ,538 
Canlst,C"r, R .  D .  Van de Carr . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 722 
Cal' axle b o x ,  Vcrbryck &: Ncwberry . . . . . . . . . . . . . . . 159, 62'2 
Cftr hrak e ,  J .  G. Scot.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 ,612 
Car brake, hydrauli c ,  1V. �:l . Hcnderso n  . • . . • • . . . . .  1!iH ,511 
Cal' coupling, Y" ... . A. Boyden . . . . . . . . . . . . . . . . . . -.-. . . . .  15!:l ,f).'36 
enr conp1!ng, L. & W. ·Matte son . . . . . . . . . . . . . . . . .  159,695 
Cal' conpli ng , B. J. Sirmans . . . . . . . . . . . . . . . . . . . . . . . .  J 59 ,(iH 
Car coupling.boater joint ,and brake plpe ,�' . R .Hunt 159,679 
Car replacer , VI. H. ).IcLean . . . . . . . . . . . . . . . . . . . . . . . 159,69"1 
Car f!.tartel', S .  C orse _ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,6-15 
('or truek , n. G .  ''"'"right . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 ,625 
Car wheel,  W. J .  Cochran . . . . . . . . . . . . . . . . . . . . . . . . .  159 ,644 
Car w1l eel , .J .  B. TalT . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,530 
Cars , et c . ,  warrn ing railroad , F. & .1 .  Chalfant . . .  159 ,541 
Car wheel , anti-frictioll ,  C .  n. & 8. 'Y'. E m e ry . . .  159 ,656 
Carriage , child ' s ,  A. W. Daby . . . . . . . . . . . . . . . . . . . . . . 159,646 
Carriage, chil d ' s. J. M. I�ewis . . . . . . . . . . . . . . . . . . . . . .  , 159, 588 
Carriage curtain fastener, C .  K urz . • . . . . . • • • • • . . . . . 15H ,5S5 
Ca.rriage flap fap-te.ner , Thomas & Pal'kf·r . . . . . . . . . . 159 ,717 
Carriage spring, 'V. S .  Higgins . . . . . . . . . . . • . • • . . . . .  159,672 
Cartrid ge,  m e taI 1 ie , �L M .  E .  Gaut.her . . . . . . . . . . . . 15!l,6fi5 
Casks, tap for, T. A. l'.'1athew80n . . . . . . . . . . . . . . . . . . . 159, 522 
Casting tnhular 31't leles, L. PO' Hidct' . . . . . . . . . . . • .  159, 553 
C astings . dressing I .J . L. Otis . . . . . . . . . . - . . . . . . . • • . . . •  159,526 
Chain swivel d i e , P. II .  StandiRh . . . . . . . . . . . . . . . . . .  159 , 619 
Chimney cowl , .J .  Tomlinson . . • . . . . . . . . . . . . . . . . . . . .  159 , '11�) 
( 'burn , A. !\-IP-yel' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 600 
C igar , self-lighting, C .  L. TIidgwny . . . . . . . . . . . . . . . . 159, 709 
Cle\'is,  C. H .  Foss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,662 
Cloyi.,  E. O. Haryer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 ,549 
Coal hod , E. W. Byrn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,540 
Coffee mil l , W. J. J�"ne . . . . . . . . . . . . . . . . . . . . . . . . .  159 ,517 
Cornice::!,  manufacture of, S. O. Brock . . . . . . . . . . . 159,494 
Corset, S. E. Burns . . . . _ . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,589 
Corset steel , G. W. MoGUl . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 595 
Cotton condenser for gins , E. Van Winkle . . . . . . . . 159 , 532 
Crops , etc . , t hinni ng , Eustace & KennBn . . . • . • . . . .  159, 658 
Cultivator, E. Children . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,500 
OultiYat.or, �I . L. Gorham . . . . . . . . . . . . . .  . . . . . . . . . 159 ,507 
Cultivator, J. O. �rnlle . . . .  159 523 

'citutific jmttican. [MARCH 1 3, 1 875. 
Cultivator, wheel , G. S . . G .  W . ,  & E .  A. Brower . 159,560 
Cultivator , wheel , E. E. Leach . . . . . . . . . . . . . . . . .  159,689 
Dental engine, polishing, C. B. Ansart . . . . . . . . . . . . .  159 , 626 
Dental plate ,  D. M. Lamb . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 .687 
Dentists' u s e ,  cabInet for, T. Cogswell . • • . . . . . . . • .  159 , 501 
Dredging machine spud, E .  F. Klt.toe . . . . . . . .  ! . . . . . 159 , 685 
End gat.e fastening, J. W. COlliIl F L  . . . . . . . . . . . . . . . 159,568 
Engine , rotary, E .  D. Lyon . . . . . . . . . . . . . . . . . . . . . . . . .  159,520 
Engine, steam , W. C. Wilcox . . . _ . . . . . . . . . . . . . . . . . . . 159,738 
Equalizer, draft, E .  A .  lleerij . . . . . . . . . . . . . . . . . . . . . . 159 �558 
Equalizer. spring, T. L. Guest . . . . . . . . . . . . . . . . . . . . .  159 , 5"i2 
Evaporating pan � J. F. Fergu son . . . . . . . . . . . . . . 159 , 661 
Feed rac k ,  A. V. Mitche!! . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 601 
Fence, wire,  J. A. Little . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 691 
Fifth wheei for Yehicles, L . Blair . . . . . . . . . . . . . . . . . . .  159,492 
Fire arm. magaztne�  E . ... :\. .  Prescott . . . . . . . . . . . . . . . .  159 ,609 
Fire arm firing pin, .1 . M. '(arlin . . . . . . . . . . . . . . . . . . .  159,592 
Fire escap e ,  Fuchslocher & Sf"hmid . . . . . . . . . . . . . . .  159 ,571 
Flame regulator, G .  2\1 . HopkhHL . . . . . . . . . . . . . . . . . .  159, 6i7 
:Floral Rtand for windows , G. Hills . . . . . . . . . . . . . . . . . . 159 , 6i6 
Flour dressing machine , M.. Mnrtfn . . . . . . . . . • . . . . . . 1:)9 , 694-
Fowls, apparatus for feeding', A. DcGari s . . . . . . . .  159 ,649 
Furnace for lead orcs , J. A. Ha mil ton . • . . . . . . . . •  159, 669 
Furnace , quick silver, C . A. I ... uckhar<lt . . . . . . . . . .  159 , 692 
Ftll'IU1Ce door , stra w feeding, W. F. Morgan . . . . . .  1!)9 �524 
Ftll'niture drawer, J. J. Fox . . . . . . . . . . . . . . . . . . . . . . . . 159,570 
Gas generator, carbonic aCid,  O. Z wietusch (r) . . .  6 ,287 
Gas light governor . N. Tufts. . . . . . . . . . . .  . . . . . . .  159,721 
Gas regulators ,  F. "' . " ... iesf'brock . . . . . . . . .  159, 731 , 159 , 732 
Gas, making hydrocarb o n ,  H .  H. Edgel't·on . . . . . . . . 159, 655 

Gate, automa t i c ,  H. X .  Burnham . . . . . . . . . . . . . . . . . . 159 , 641 
Gat e ,  farm, H. S. DaYis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15!l , 6,18 
Glass plates,  bcYel in g' , J. V. I�aurcnt . . . . . . . . . . . . . . .  159,518 
G laiSSWal'e,  COYcl'cd, T. B. Atterbury . . . • . . . . . . . . . . .  1!i9 , 628 
Glassware,  hollow prcsRed, '\" . Leighton ,  (J r . . . • • . .  1 59 ,519 
Gold,  extracting, F. W. Diilme . . . . . . . . . . . . . . . . . . . . .  159 , 647 
Goods in bull{ , transferring, L. Dathis . . . . . . . . . . . . .  159 , 566 
Grading apparatus, J. M('GaYin . . . . . . . . . • • • . . . • . . . . .  159,594 
Grain blndeJ', M. L. Gorham . . . . . . . . . . . . . . . . . . . . . . . . .  159, 506 
Grain ori11, 'V. Bro wn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 688 
GrInding apparatus,  C .  Van Haagen . • • . . . . . . . . . • . . •  159 ,128 
HaIr holder , E .  J ,  In esly . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 57t1 

Harne:"s hanging frame, X. 'Yhit1ng . • . • . . . . • . . . . . . .  159 , 730 
Harrow, riding, E .  E. I�each . . . . . . . . . . . . . . . . . . . . . . . . .  159, 600 
Haryest,  C .  K. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 59 , W4 
Hay gatherer , C. T .  Noell . . . . . . . . . . . . . . . . . . . . . . . . . .  159 ,60:1 
Heater, f e e d  wat er , R .  1Yeathcrill . . . . . . . . . . . . . . . . .  159, 728 
Heating device,  water, E. R. Bt.tlwell (r) . . . . . . . . . . .  fl , 286 

Hinge, J. K auffman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159, 682 
Holdback , adju�tabl e ,  S. R. Rood . . . . . . . . . . . . . . . . . . 159 , 711  
Hood, Brugger & Christophe . . . . . . . . . . . . . . . . . . . . . . . . 159 , 4!f1 
Horse check , Sugden & Gaffney . . . . . . . . . . . . . . . . . . . . . 159, !)24J 
Horse feeding support., A. H. Spencer . . . . . . . . . . . . . 159,617 
Ice pick and strainer, combined, T. Hng-ert-y . . . . .  159,545 
Injectors, attachment for, D. Lees . • . . . . . . . . . . . . . . .  159,587 
Inkstand cover, Wallis & Harback . . . . . . . . . . . . . . . . . . 159 ,724 
Iron and steel making, C. W. Siemens . . . . . . . . . . • • .  159,712 
• Journal box , Ives & Leary . . . . . . . . . . . . . . . . . . . . . . . . . .  159,579 
Knife and nippers, oy ster, H. T. :Megee . . . . . . . . . . .  159,598 
Knob, <loor, J .  ".,.. . Haines . . . . . . . . . . . . . . . . . . . . . . . . . . 159 ,509 
Ladder, D. Argerhright . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 627 

Ladder, extension , J. n. �!ahony . . . . . . . . . . . . . . . . . . 159,521 
Lamp. H. G. Moehring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,700 
Lamp extinguisher, A . .  Umholtz . . . . . . . . . . . . . . . . . . . . 159 , 621 
Lamp globe holder. R. B. Perkins . . . . . . . . . . . . . . . . . .  159 . 608  

L a m p  support, L .  M .  Kent . . . . . . . . . . . . . . . . . . . . . . . . . .  159 .683 
Latches and locks, case for, J .  Kinzer (1') . . . . . . . . . .  6 , 282 
Lath holting- mach ine ,  .1 . C. Mackey . . . • . . . . . . • . . .  159 ,591 

LOOlll , .J . Dornan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 ,653 
Loom yarn beam , L .  J. Knowles . . . . . . . . . . . . . . . . . . .  159,686 
Matches , making- . Andrews and Tucker (1') . . . . . . . 6 , 276 
Mill, fanning, A. Y. Felton . . . . . . . . . . . . . . . . . . . . . . . . .  159, 569 
Miil spindle . W. EliIot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159, 567 
Millstone drcRsing tool , J. Norman (1') . . . . . . . . . . . .  6 ,283 
�!iter b o x ,  H. Hempel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 573 
Mitering machine , C. P. Poilillfer . . . . . . . . . . . . . . . . . . .  159 , 552 
Mowing machi n e ,  P .  W. Brownback . . . . . . . . . . . . . . . 159 ,496 
Nut lock, .J . J .  Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 508 
Nut lock , B. J. Noonan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 706 
Nut or collar lock, E . Barrowclough . . . . . . . . . . . . . . .  159 , 491 

Organ pneumatic action, R. N ieboUs • • • • . • • • • . . . . . .  159 . 705 

Organ reed hoard , J. R. Lomas . . . . . . . . . . . . . . . . . . . . .  159 ,590 
Oven, desulphurlzing, J. C . llrewster (r) . • • • . . . . • 6 ,278 
Packing piston, J .  W. Hiil . . . _ . . . . . . . . . . . . . . . . . . . . .  159,675 
Paint oil compound , etc . ,  D. S. Hobinson . . . . . . . .  159,710 

Paint package , J. T. Hunt . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 680 
Pants and other garmentR, G. R. Eager (r) . . . . . . . .  6 ,280 
Popel' bag machine , C. H. Kellogg . . . . . . . . . . . . . . .  159,592 
Paper box, I�. A .  KettJe . . . . . . . _ . . . . . . . . . . . . . . . . . . . . 159 ,684 
Paper, figured writing. La Monte and Hall . . . . . . . .  159 , 516 
Paper, ornamenting writing, La Monte and Hall . . 159, 515 
Pavemen t ,  wood, C. H. �Uner . . . . . . . . . . . . . . . . . . . . . .  159, 699 
Pen and pencil case, J. Holland . . . . . . . . . . . . . . . . . . . .  159,513 
Photographic plate holder, E. L. Bergstresser . . .  159,537 
Picture frame compound , A. N. Atwoo d  . . . . . . . . . •  159, 629 
Picture frame compo u n d ,  "�n8on and Gerry • . . • . .  159,555 
Plant.er, corn , A. Staley . . . . . • . . . . . • . . . • • • • • . • . . . • • • •  159 ,618 
PlOW, sulky , .J .  C. Carns . . . . . . . . . . . . . . . . . . . . . . . . .  159,642 
PoweJ', obtaining motive, C. FaiYre . . . . . • • . . • . • . . . .  159,660 
Press,  cotton , Brooks and Lnyender . . • • . . . . . • . . . • .  159, 637 
Press, hay, H .  E. Sklllin . . . . . . . . . . . . . . . . . . . . . . . . . .  159,713 
Press, hay and c otton , W. A . Wright . . . . . . . . . . . . . .  159,736 
PreEls,  punching, W. E. Brooke . . . . . . . . . . . . . . . . . . . .  159,495 
Printing spool. , machine for , J. and G. Dimock . .  109 ,651 
Pulley, N. H. BOl'gfeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,6.'l3 
Pump , G .  W .  Hooper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159.576 
Pum p ,  pneumatic . O. ,,"'el:ltinghouse , Jr . . . . . . . . . . • 15H , 533 
Pump float, f'tlction, :Meitzler anli HaasEI . . . • . • • . . . •  159,599 
Purifier, middlings, W. J. Fender . . . . . . . . . . . . . . . . . .  159 , 505 
RaH way rail chair, J. I ... Stewart . . . . . . . . . . . . . . . . . . .  159 ,715 
Hefrigerator 11001', J. TitIany . . . . . . . . . . . . . . . . . . . . . . .  159 ,718 
Retorts , lid for, Herzog amI Koch . . . . . . . . . . . . . . . . . 159,671 
Rolling pin, P. C"YaHer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,643 
Safe , G. Dalnen . . . . . . • • • • • • • . . . . . . . • • • • . . . . . . . . • . • . • .  159,5G5 
Sandpapering machine , Y .  Repp . . . . . . . . • • . • . . • • . . . 159,574 
Sash fastener, W. HOl'bort • • • .  , . . . . • • . . . . . • . . . • • . . . •  159 , 678 

Saw burring tool , F . •  J .  Martin . . . . . . . . . . . . . . . . . . . . .  159,593 
Saw 1I1Ing machine,  F .  W. BenJamin . . . . . . . . . . . . . . . 159, 631 
Saw frame ,  1Y. Clemson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,562 
Saw mill , C. Linnncr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 ,589 
Separator, graIn, M. D. Judkln . . . . . . . . . . . . . . . . . . . . .  159, 581 
Sewing machine, E. H .  Hill . . . . . . . . . . . . . . . . . . . . . . . . . .  159,673 
Sewing mach ine , Hirons and Moore . . . . . . . . • • • • . • •  159 ,575 
Sewing machine j onrnal, P. L. Heese (t) . . . . . . . . . .  6 ,284 
Shawl strap bar, H. Speer . . . . . . . . . . . , . . . . . . . . . . . . .  159,616 
Shelf, folding store,  M. P .  Key . . . . . . . . . . . . . . . . . . . 159 , 588 
Shingle bands,  ma chine for cutting, Britton et al. 159,4!l3 
Shirt, C. E. Sutphen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,5M 
Sho e ,  C .  F .  H i l l  (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6 , 281 

Shoe, G. D. Hill . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159,674 
Shoe blacking cas e ,  W. H. Morse . . . . . . . . . . . . . . . . . . .  159 , 602  
Shoe shanks , making metal , .r . Hyslop , Jr . . . . . . . .  159,577 
Shoe shave , T. Harrington . . • • . . . . . . . . . . . . • • . • • • . . . .  159, 548 
Shoe s ,  spring shanks die , E. Briner . . . . . . . . . . . . . . . .  159 ,559 
Sifter, ash, J. H. Goodfellow . . . . . . . . . . . . .  U9,666, 159,683 
Sifter for stoves, ash , G. G. Wolfe . . . . . . . . . . . . . . . . . 159 , 785 
Sifting devIce . ash , J. H. G<>odfellow . . . . . . . . . . . . .  159,667 

Slgn , lllumlnated , F. McLewee . . . . . . . . . . . . . . . . . . . . . 159, 596 
SIgn, street , G. B. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 159.550 
Size compound , T .  Endc . . . . . . . . . . . . . . . . , . . . . . . . . . .  159 , 504 
Slate fram e ,  J. W . and C. M. Myatt . . . . . . . . . . . . . . 159,681 

Sled , bob, J .  Wampach . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159,628 I 4 , S68 . -B . F. Barker, CUrtisv ille ,-Ma;;. ,  U .  8 .  Grinding 
Soap comp ound, B. F .  Burke . . . . . . . . . . . . . . . . . . . . . . .  159 , 640 wood for paper pulp . �'eb. 8 ,  lSi5. 
Soldering machlne , G . W .  Fisher . . . . . . . . . . . . . . . . . . 159, 542 1 , S69.-Wm . E. Lawrence . New York City, C. S. CUrl'Y 
Sp ike ,  G. N .  Randel's . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159, 611 comb . Feb . 8 , 1875. 
Spindies , apparatus for oiling, Buttrick & Flanders 159 ,499 4 , 370 .-J. Lemay (dlt Delorme) . �Iontreal , P. Q. Dum!) 
Staves, crozing , A .  B. Kingsbury . . . . . . . . . . . . . . . . . .  159 .551 ,.;tove . Feb . 8. 1875. 
Steam and air brake . W.  M. Henderson . . . . . . . . . . .  15� ,512 4 ,371 .-G. I. D. Burnj nm Rnd ',""m .  F. Deal , Montreal , l' 
8teel plates,  t.empering, Disston and Shoemaker. 159,652 Q.  Speed motion . Feb . 8, 1875 . 
Stencil plate,  G. E. "�arren . . . . • . . . . . • • • • • . . • . . . . . . .  159 , 725 4 , bi2 . -l\l . Ahear n .  Ottawa cit.y, Ont. , and !\i . Walsh , Que 
Stereot.ype matrice stretcher, �Iayall & JIurtnett . 159,696 bee . Bread :'llicer.  Feb. 8, 1875 . 

Stool , folding camp, E. D ucker . . . . . . . . . . . . . . . . . . . .  159 , 6:.14 4, 373 .-1 . 'WHmer ,  Buffal o , N. Y . ,  U. 8. Slicing rna 
Stove , cooking, .J . H .  Wentworth . . . . . . . . . . . . . . . . . .  IfJH , i27 ehine .  ·Feh . 9, 18j5. 
Stove , heating , G .  W .  Herrlck . . . . . . . . . . . . _ . . . . . . . 15�, 6iO 4, 37-1 .-C. C. �Io01'e , E !!zabeth . X .  ,I., U .  S .  Chew in 
Stove pipe Rhelf, J. Emmert. . . . . . . . . . . . . . . . . . . . . . . . .  159, 657 gum ctlndy . Feh . 11 , lSi·5 . 
Stove platform ,  W. EYan� . . . . . . . . . . . . . . . . . . . . . . . . . . 159 ,659 J , 875 . -\\'01 . )[ni r, )[oll trefl l ,  P. ( 1 .  Huis.twny. f!-'cb . 9 
St.oves, ash sifter for, G. G. Wolfe . . . . . . . . . . . . . . . . . 159 , 73.,) 1875 . 
Stove s ,  grate for heating, C. G. Marshall . . . . . . . . .  15H , f;93 4,!l76 .-E . P . Fnrlong, New York e1ty, F . :-;; _ C ol lars and 
Street 8prinkler, J. N .  Buchana.n . . . . . . . . . . . . . . . . . .  15!I,M�8 cllff� . Feh . 9, 1875. 
Bugar, manufac t.ure of, J .  8 .  Oliyer . . . . . . . . . . . . . . .  15() 152!i 4 , 371.-E . 'Yoodward an d E .  D. G o oclsoll,  HORton , :Mass.  
Table , folding, H .  York . . . . . . . . . . . . . . . . . . . . . . . . . . . 159 , 737 F. S. Eycleting maohin e . Feb . tl. I H 75 .  
Tabl e ,  ironing ,  A .  Lark in . . . . . . . . . . . . . . . . . . . . . . . . .  1;l9 , 6ft8 4,378 . -N . Ed wardH , New Haven , Conn . , U . � .  ',"oo de!! 
Tanning apparatus, E. C. Hascl'ick . . . . . . . . . . . . . . . . . ·15!-l , 510 

. rlog� or pattell s .  Fch . 9 ,  1S'i,i. 
Tecth . eompositlon for filling, E . Erlenmeyer . . . .  15(1 , 568 ·1 ,379 . -E . "�nRel 1 ,  London , Out.  BridGe tnl � � . l<·e b .  fI ,  
Telegraph apparatus, M .  Gaily . . . . . . . . . . . . . . . . . . . . .  159 ,664 1875 . 

Th111 coupling , E. Soper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  159 , 615 4,880 . -0 . Evan fol ,  H9JifHX , N . � .  'Fret Haw frnm e .  Fe b .  
Tbrashing, band feeder for, D .  Frost . • . . . . . . . . . . . .  Hi9 , 6H3 l 1 l 1H7!i. 
Tobacco cutter, ·W .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  15!l , 714 4,381 . -S . 1' . Laml" Kew _A l bany , Ind . ,  U. R. Nut locks . 
Tool, eombine d . A. Rutton . . . . . . . . . . . . . . . . . . . . . . . . 159 , 561 Feb . 11 , 1S·j·;; . 
Toy gun , B. De Long . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1fl�, ii02 4,�2 . -'Ym . ),fuiJ', �f ontT't ' lil ,  P. Q. lIoi!-![wny . Feb . 11 , 
Track clea.rer, Blackford aud 'Mc�fullen • . . . . • . . . . .  159, f��2 1R7fi. 
Tyre upsetter, Heimold and Stoddard . . . . . . . . . . . . . .  159 , 708 4,S.q,�.-.J . Aik l l 1 a n �  N Ol'wich 'i'OW1l8hip, Ont . Re volving 
lTmbrella rib , H. "�lnter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1119 , 624 feedillg fen�e .  Feb . 11 . 1875 .  
Vahoe seat. slide , .J . Wheelock . . . . . . . . . . . . . . . . . . . . .  i!J9, 729 4):18·1 . -1 . �\ . Ri sher , Kansfl.s, )fh <A . ,  e .  8 .  Stffim cu-
Vehicle brake, ,Yo  Fletcher . . . . . . . . . .  . . . . . . . . . . .  15\"1 , 543 gfnIJIol • Fe b .  1 1 , 1875 . 
Vehicle poles, iron tip for, J. A. El1is  . . . . . . . . . . . . . 15!l , 5D3 4 , 3&'i . --A. Ba1lIwln . K eoknk , Iowa,  U. S. Rto,'c rnctiatol' 
V ehicle l u nning gear, J. Becker, J r . , . . . . . . . . . . . . . 15!l ,630 a n n  (tamper. Fell . 11 . 1Rj5 .  
Vehicle running gear, .J .  SUrk . . . . . . . . . . . . . . . . . . . . . 15!) ,528 4, 386 . - E .  Jt . I.aw,  H�ll E \\"l-tr l ,  Out. Dal' coupler .  }i'eh 
Vehicle wheel , S. B. Full er . . . . . . • • . . • . • . . . . . . . . • • . .  159, 544 11 , 1 &.j;; . 
VehIcles, fifth wheel for, L. Blair . . . . . . . . . . . . . . . . . . 159 , 4� 4,&�7 .-J. G. Taylor aIllI H. I' . Tnylor , Brasher Fall � �  
VelOCipede, Crother and Bergernon _ . . . . . . . . . . . . . . . 159,564 Ont . I1orfl.e power.  Feb . 12, 13'i5. 
VelOCipede,  ,Yo Knight . . . . . . . . . . . . . . . . . . . . . . . . . . . .  l5B , 5?·! 'l ,SRS .-"\'-. "" . ]�CWiR :In (l .J . :)lit(�hrl l ,  Cincin nati, Ohjo.  
Vessels , fender for, W o o d  a n d  'Yentworth . . . • . . .  159 1 535 r . � .  Holling h orseshoe h l a n k "' .  F\�h . 12 , 1Ri5 .  
Wagon ja.ck, J .  B .  Webster . . . . . . . . . . . . . . . . . . . . . . . . .  15�1,726 - -- - - - -- ----_.- --- - - --�.----. 

Washing machine, F. M .  )Iyers . . . . . . . . . . . . . . . . . . . 159 , 603 

Washing machine , S. W. ShankR . . . . . . . . . • . . . . . . . . .  159 , fil3 
"Water wheel , .J . W . l{oss (r) . . . . . . . . . . . . . . . . . . . . . . .  6 , 285 
Water wlleel , A . N .  Wolf . . . . . . . . . . . . . . . . . . . . . . . . . . .  15\.l , i3c! 
'Veather board gage, D. M. �tefford . . . . . . . . . . . . . . .  159 . 597 
'Yire, manufacture of, W. L. !{eynolds . . . . . . . . . . . . 1M . 610 

Wood molding machine. H. A. Holt . . . . . . . . . . . . . .  15!} , 514 

'Vl'lnglng machlne s ,  J .  A llcud(>r (n . . . . . . . . . .  1l,2AA, t1. 28Q 

EXTENSIONS GHANTED. 

S1,147.-RTEAMBOAT STAHING .-A. J .  Bcll . 
31 ,152 . -EvAPORATOR . -G .  F. J. Colburn , 
31 , 153 .-NEEDLE . -G . Cooper . 
31,168 .-GAs REGULATOR.-C . L. Herring . 
31 ,l72 . -PLOW.-W . Jarrall .  
31,182 .-WOOD�BENDING MACIIINE.-H .  McDonal d .  
31,211 . -SEWINO MACHINE . -L .  W .  Langdon . 
31,214. -SEWING M. imINE .-Q . Hlce . 
34 ,203.-BoOT SEWING MACHINE . -F .  D. Bnllou . 
39 , 199 . -CURRY COMB .-S . J. Wh eeler . 

DISCLAIMERS !,'ILED. 

31,172 .-NEEDLE .-G. Cooper . 

34,203.-BoOT SE WING MACllINE .-F. n . .  Hal lfll l . 

DESIGNS PATENTED. 

8,045, 8,046 . -CARPETS.-R. Allan , Yonkers , N. Y. 
8,047.-FARM BOILER .-"\\T .  C. Davis ,  CinCinnati , O .  
8 , 048.-CARBURETER .-M . Il .  Dyott , Philadelphia, Pa . 
8,04.9.-POCKET-RoOK FRAME.-.J .C .Hacker ,Brooklyn ,N . Y. 
8,050.-0IL CLOTH.-C. T .  ],Ieyer et al. , Bergen , N . •  J.  
8,OO1 . -GLOVE BOXES.-l\I . Murray et al. ,Johnstown,N. Y .  
8.052 .-CASSIMEP'ES.-F .  S .  Bosworth , Provirlence , R .  1 .  
8,053 .-BRACKET CUP .-J . Kintz , West Meriden , Conn . 
8,054 , 8 � 055.-LoUNGES .-J.  B. Rother , Philadelphia, Pa. 
8,056 . -COFFIN PL�-\TF..-"'". l\1 . Smith , ""' . Merlden , Conn . 

TRADE MARKS REGISTERED. 
2,213.-SpooL COTTON .-,J .  & P . Coat" Pal"ley, Scotland . 
2,214. -KID GLOVEB.-Ha.rris Bros . ,  New York city . 
2 , 215.-STOVEB ,  ETo .-March & Co . , Limerick Sta . ,  Pa . 
2,216.-FABRICS.-E .  R. Mudge & Co . , Boston , MaRS . 
2,217.-CIGARS.-G. Wiener, Philadelphia , Pa. 
2,218 . -RuBBER MOUNTIKOS.-A. Albright., Newark , K . J .  
2,219.-STOVE POLISH . -Fischer & Co . , New York city. 
2 , 220.-REFRIGERATORS.-.T. H .  Fisher, Clricago, IU .  
:.?,221 , 2,222. -DRY GooDs . -Flnxland & Co . ,  Paris ,  France .  
2 , 22..<:J .-\VUISKY.-Jenkins & Co. , Richmond, Va. 
2 , 224.-SILKS, ETC .-J . McCreery & C o . ,  New York city. 
2,225 . -PAINT8, ETc .-Thornhill & Co . , New York clty . 
2 ,226.-PERFUMERY, ETC . -S . C . U pham, Philadelphia ,Pa . 
2 ,227 . -CIGARS .- White & Mecra.cken , Des MoineR , Iowa . 

SCHEDULE OF PATENT FEES. 
On each Caveat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
On each Trade mark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $�:i 
On filing each application for a Patent (17 years) . . . . Sl11 
On Issuing each onglnal Patent . . . . . . . . . . . . . . . . . . . . . . . S�O 
On appeal to Examlners- In- Chief . . . . . . . . . . . . . . . . . . . . . .  $10 
On appeal to Commissioner of Patents . . . . . . . . . . . . . . .  $�O 
On application for Reissue . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $30 
On filing a Dlsclalmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S1 0 
On an application for Design (SX years) . . . . . . . . . . . . .  S1 0  
On application for DeSign (7  years) . . . . . . . . . . . . . . . . . . . $1:1 
On application for DeSign (14 years) . . . . . . . . . . . . . . . . . $30 

CANADIAN PATENTS, 
LIST OF PATENTS GRANTED IN CANADA 

FEBRUARY 3 to 12, 1875. 

4,3.l)Q . -C . E .  RollinFlon , Bl'ooklyn , N. Y . , r: . � .  Oil­
burning furnace . Feb . 3,  1875 . 

4 , 957 .-D . F. Packer , Mystic Hlver, Conn . ,  1: . f'. Artifi­
cial Fuel . Feb . S , 1875 . 

4 , S58.-J. Taylor , Toronto c1ty, Ont. Burgla.r·proof s�fe 
Feb . 3 ,  1875 . 

4,359 .-W. Lamb, Green Bay, WiS . , lor .  H. "'�il'l' rope 
carriage movement .  Feb. 3,  1875 . 

4 ,360 .-A . }"' . Gue , Eastmanville ,  Mich . ,  U. S o t  e� al. 
Hallway train brak e .  Feh . S, 2875. 

4 ,S61 . -H. Rogers and S. Moore , Sudhury , MaMs . ,  [�. H .  
Making boot counters. Feh . 8, 1875. 

4 , 362 .-J . 1 .  O 'Brien and C. C. ContreIl, Brooklyn, K. Y" 
U .  S .  Weaylng fringe headings. �'eb. 8 ,  1875 . 

4,368.-J. G. Evenden and F. C. Wilson , Chicago , Ill . ,  
U .  S .  Measuring pump . Feb . 8 , 1875 . 

4 , 364.-A .  Heatherington, Halifax, N. S. Ore amalgama· 

tor. Feh . 8, 1875 . 
4, S65 . -P . Miles , New York city. U. S. Tnb ball fasten· 

Ing . Feb. 8, 1875 . 

4,366 .-C. H. Parker, Robinson , P. Q. Water wheel s .  
Feb . 8 , 1875. 

4, S67 . -A . M. Milier and M. M. Miller. Sturgi s ,  Mich . , 
U. S. Ba� fastener . Feb . 8 lSi5 . ]  

Back Pal/:e - - - - - - $1 .00 a line. 
Inside Page - - - - - - ... � cents a line. 

Engl'at'il1(18 may helU! advertisements at the same rate 
per line, by measurement, as thc letter pr"''<S. Adver­
ti�cmcnts IntU!t be 1'eceived at lYUblicatwn office 1M 
early a,� F7idaymorning to appeal' in next i88UC. --------------- -_._ - ----_ ._-----_ . .  

CAHHE ICE MAC HINE WANTEIl- Al,o Cross C u t  Saw for logs by hor�e pow er � L o e k  E ox 2� , Holly SprlngR , Miss . 

Stone Chan'neling 
OR 

Qllfl.1'l'lIing 

WARDWELL PATENT, 
FOR CUTTING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN AI.L KINDS OF 
QUARRIES. 

STEAM STONE CUTTER CO., RUTLAND, V 'f . ,  
SOl.}: PROPJUETORS AND MANUFACTURERS. 

WANTED-To Sell Canadian Patent for Cole', 
AutomatIc Boner Fced Regulator and Low 'YaTer 

Alarm Combined . 'Will he Rold cheap . Address 
R. 8. C O L E  & CO . , Milwaukee, WI • .  

T h e  Universal Glass Cutter, t h e  best made i sent by mail 

for �5 cents. Extra. inducements offered to Agents and 
DealerR·. J::}�£}�TCW�R\ ��et�':t

h��'�ad����N�W York . 

A ff/l�d���ateM1�����'l�te:ttlo�If.;\�f�'fs';�;:; 
Shat'Pener is perfection j latest and. best sell in� invention 
out · r.rice $B per hundred ; sent C. O. D. Sliver plated 
sam'p e elecrant.1y finished,  with circular. by maH . for 25c . 

R. L� FLETCHER, 95 East Broadwav ,  Ncw York . 

N .
-E'� --nUlt'NHAllI'R - -

WatorWhool. 
�:.�;�lfuCt�?cdp!I::�sO&ode��a�� � 
ington, D. C . •  and has pI·oved to he 
the best . 19 sizes made . Pl'ice� 
l ower than any first class Wheel . 
Pamphl&� ff:eilURNHAM .. YORK , FA .  

BETON COIGNET-A Description o f  the Mate­
rial and Its Uses In France and America ; with Re­

ports of American and French Engineers and Architects . 
IlIustrated. Pri,:roW�lIg� l?

o'h��f���s , 
.
��

.
�ents . 

3d ave . near 3d st . ,  Brooklyn , N. Y 

© 1875 SCIENTIFIC AMERICAN, INC



MARCH 1 3, 1 875.] 
- Practical Draftsman's Boot of 

INDUSTRIAL DESIGN 

AND MACHINISTS' & ENGINEERS' 
Drawing Companion. 

Forming' a Complet.e Course of Mechanical, Engi­
neering, anu Architectural Drawing. From the French 
�;t�{r:-�f�r�:Ua��lineJ��ir;,r��j.l�� ���i��\�� X��::�: gaud the ,"ounger, and Amoroux, (:1\"11 Engineers. He-
:e\���i����:��n:�g :���ap1��t�t����b�� ���lula;�� generally employed mechanism of the day . By WIL­LIAlI JOHNSON, ARsoe. Inst . ,  C .  E .  Illustrated by fifty foHo steel plates, and tifty wood cuts . A new edition , 4to . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $10 
Among the contents are :-Ltnear Drawing, Definitions, and Problems. )::;weeps, 8ections ,sT;ld �loldmg8 ,Elcmen· t8ry Gothic .ForIUS nnd RosettcR. Ovals, Ellipses, Para· bolas, and Volutes. �ules and PrJ.cttcal Data . Study of 

���·�8c.ttl��TesE���i!:���rc�f¥;�f��eson06!rol;{�: ���t���:� with applications. Conyentional Colors . Composttion or �Hxture of Colors . Continuation of the Study of Pro­jections-Use of 8ectlons-detnlls of machinery . :;lmplc 
�g)!!��at��tSh�'t�nfd�e��sr�:��rng c��p�����; �g3:legr �:r-tern of a coupling. Elelllentary applications . Rules and Pructlcal lJata . TUE I:NTEnRECTIOX AND DEVELOPMEXT OF S'CRFACES, 
WITH ..:\.PPLICATIOSR .-The Intersection of CyUnders and ConcR. The Delineation and Development 01' Helices, Screws, anti Serpentines. AppUcation of the heUx-the COll�tru{'tion of a staircase . The Intersection of Sur­faces-application to stop-cocks . Hules and Practical Data . THE STUDY AND CONSTRUCTION OF TOOTHED GEA.R . -
knx';�����'e�rg;�l�ld���s�;;t;rJ\:'i'!.: ci����O��WingCl���I�,; 
���d ofj�c;'�c�n��� �1�fon ��e;�::. epJ'J.�\�� 'of �e��� 
���� ���?���t���e��. a �6'�1:I�r�ja�;���\;��:�ri¥�e D��: eation and Construction of Wooden Pll.tterns for Toothed Wheels . nulc� and. Practical Data . ('O�TJXUATIOX OF THE tiTGDY OF TOOTHED GJ<:AR.­
Ue8ig'1l for a pair of bevel wheels in gear. Construction 
of wooden patteru:-I for a pair of beveled wheels. Invo· lute and Hc1 ieal Teeth . Contrivances for obtaining dif­ferenthll .MovcmelltR . RuleR and Practical Data . ELEl1E�-TAnY PRINOIPLES OF SUAHowR.-Shadows of Prisms, Pyramids, and CyUnders . Principles of Shading. Continuation of the StUdy of Shadows .  Tuscan Order. Rules and Practical Data . ApPLIOATIO'S OF HIlADOWR TO TOOTHED GEAR.-Appl1-cation of Shadows to Screws. Application of Shadow to a Boilp.l' and Its Furnace .  Hhading in Black-Rhadlng in Colors . THE CCTTINO AND �nAPING OF MASONRY.-Rules and Practical Dat a .  l{emark� qn �U.chine Tools. THE S1T D Y  OF MACHINERll- AND SKETCHINo.-VarIou8 
�gr����t.J°i>�·ilW�g :��������I�tr,�ce �r:ceir���� �fa�!� wheelli. Coustructioll and 8Nting up of water wheels, Del1u�ation of water wheels , DeE!ign of a water wheel , SketCh of a water wheel ; O'''ersbot Water wheels, 'Vater Pumps ; Steam :Motors ; High-pressure expansivE" Rteam engfne .  Details of Construction ; Movements of the Dlstribution and Expansion Valvcs j Rules and Practical Data. OBLIQUE PROJECTION S .  PARA.LLEL PERSPECTIVE . 
ca'fl��:-��:::p�ftfIJ:i\;:lf)���e\��: IB'!���fb�ton !r��; mill . Reprcsentation of the mill in perspective. EXAMPLES OF FINIsnED DRA WINOS OF MACHINERY. 
� The above, or any of my Books, scnt by mall , free 

o �o��a��'n�t !��a����!(\,��'lt'6'ifiJE OF PRACTICAL ANb SCIENTIFIC BOOKS-9/; pageR, S,·o .-Rent free to sny onE': who will furni�h bis addres�. 
HENRY CAREY DAffiD, 

INDUSTRIAL PUBLISIIER, 
406 WALN UT HTREET, Plll1adelphla. 

For 1 rice LIst, address STRANGE' S CYLINDER SAW 
& �IACHINE CO .• Taunton , M""B .  

THE BEST PLOW IN THE WORLD. 
ali�liAt3��f���tln���Yy�lgw now i u u��, ��S{�l��t�?� to 

Cusseta , CaBS Co . .  Texas . 
WIiy -Go·West·? -�:r� !���::��J��:�� �'6�), '26�� every town ,  rJ�d�, .riiiex'N���,I 'E������'�Y:l.ll , 

l\ ,f"ACH INERY.-Manufacturers of Wood-Work-1l'.J.. ing and Labor-Savtng Machinery of all kinds aulta· 
nl.ll� for Carpenter's and Joiner' s  Work , are requpsted to send li\�Rita���tt����8cg��cfi�i��n'c:oQueenSland .  

FIRST dI: PRYIBIL, 
MANUP ACTURRRR OF 

BandSawMachines for al l �awlng purposes. 1 m ·  
�':�'rin �L�����! ;��a��e�a�� ufacture most all other Wood Working :!\Iachinery, for }'ur-
r��n��t.�r��:¥��� �:��!,'la�� 
��� t'W:���ti�:�drtfae; ift��e�� 

R end for a Catalogue t.o 
461 to 461 W. 40th St., New York City. 
( ) t'R COVERING FOR BOILERS A Kn 

P,PES saves Twenty_per Cent In }'neJ. 
OUR FELT, CEM.K� 'f, AND PAIN'!' FOR 
HOOFS Is the best In the market. 
Asbestos Felting Co. 

316--3� Front St., N .Y. 
-u r O(:-)IJ=\\�'O::-R=T=H:-R:C' I:-:r-::H:::F-:-A:-(J=-E=' --=PLANERS *t2.��lan"-rs I I an d MatC'herA , $350. S .C . HIl�LS, 51 Courtland &trPet, New York . .,. 

. llE,," UTIFl.'L DEC,,"LCOJL,"NIA 
01' Transfer Pil' !urt·�, wi th  fu l l  i n structil'lH a�IJ �..! p�. 

, ,·:thl()�ul', 5['nt post-paid for 10 ct'nts. I(\u tor .�o rt!;. 
1 0 They are Heads, Landst'ap(·s. Flo ...... ·r,o; :Au lumn L,,:t\"'!l 

r;�l.lm��:.;���, :)�S:�:�'I����!�;:1�1;r�:i(!����:f��;F..t::��� l IB to l l ll i l:tte thf! most 6e:\ll t l fu l  Jni n t in;.:.  A h., 5 
t .. ··\ll t i r n !  r,. ,m (,h r(, t I Io� for 1 () f't'll t�. 5(} for �,O ('{'nt� • •  -\ gt'nts 
'� aut .. · 1 .  AdJr";S;j J .  L. PATTEN & CO., 71  l' tne  :;: t. , New York. $-7--7--fo:��:'K-6�s�a�e;�tv�rrri!�;y���ii�:W���f� FREE. P. O. VICKERY & CO . •  Augusta. Me - .- -- - - -- - --- . 

THE--- ---
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BU C KE T - P L U NCE R PORTABLE Lril<ir! ,t;;j, 
��l�E�etl��;lj�I�EO�):!�lEp����t, G\�.�\l�3� 

PUMPB 
Gauges, St l�R ll1 G aug-p,  S!lft'ty Valve,  Blow·oir Coek and J udson Go'ernor. 
Prlces at Chops ",;th Bcxing extra at cost. 

3 II. P., S2�'().00 I 7 II. P. ,  S4i.i OO 
4 Jt " 300_ 00 I R},, " 540.00 
6 .. 400.00 . 12 " 7l5.UO 

15 II. P., 800.00. 
FOOS &. J A Y N E ,  

:109 L H.prtu lit . •  ].iMJ' Yn1"'kk -----
STENCIL DIES St���ns cu,.wn!jze�.usI1y:g 

complete OUTFITS lor ClothIng Sten­cils and Ke
f 

Cbeeks, with whIch young men are makIng from $5 to 20 a day . Send for Catalogue and samples to S • •  ��� 8���_��R. 117_HalloT'e�_�t . •  Bost�n�_ MaBE . 
E. iU. lUAYO'i'! PATENT BOI.T Cl!TTER. 
r:zr Send for Illustratcd Circular. �inclnnatl , Ohio . 

Manufactured by Valley Machine Co., Easthampton , �[UfH. BlAkl�os���;�UM'PS 
M!!!�!!!V'g a� T!!!��!!�f!� Saws and General Wood·Worklng Macllinery. JOHN B . SCHENCK'S SONS 1 Matteawan N. Y. Send for Catalogue. 118 LIberty St . •  N. Y. City 

P A T E N T  

LUDLOW VALVES. FRED. iTONE & CO" S Park Place. New York. 

� 1 5  T O  8 2 5  PE R DA Y !  LocaT Agents wanted t.o sell Bickford' � t"elebratru 
.," utomatlc Family Knitting Machine ... Extraordinary inducements o1Jered to llrst ·class GENE-
RAliI��;''f/RD ��V J���W Ga�� 1�'�¥Nl}��!��8(j a�'lJ.e 

•• ole lUanufacturers, Brllul .. boro, Vt. 

FOR EVE RYPOSSIBLE DUTY 
� EO .f. B lA�E MfG C0. 79&8 1 1 1BE�T)'Sr.�:f. 

CAU S EWAY& F R I EN D  STS, B O STO N .  
5 0  CANA L ST. CHI CACO, 

�'<.w,) � <::>'" \��\l ·S'\ "'t>..,,�'\:I Cl\." ",�� c.�� .  �Vodel Engl·neS. SHINGLE�B.A:RREL-M:ACHINERY� 
lU. EVAnT ' S  IMP. HEADL'lG A�D SHINGLE SAW , 

• - � Complete sets of �'f.:1h�NIjFlJli��h��INTEHS. EQl' ALIZERS. AND 

r;.. -�-�� C a s  t i n � s dl��':;lJag�3�r�r�·:T��IPl��[ J�;i''l:1�tal� k���.S b�\,� ;; � for making sman manufacture a. full line of 'Yood l.uI(1 Iron "'orklng 
MOdel Steam i'.nglnes 1M In bore S in Rtroke prIce $4 '  Maclllnery, Stea'?r .E)�.gIIlll�\sI'.&E��; &A\d�\rI'L·8,s LOCkPort . N. ' dItto 2 1n. bore . 4 in .  stroke, prke $10, same style as cut: " ' J .I.  .. .J 

Catalogue of Rma' Tools and Materials free. 
F t S . M h '  A GOODNOW & WIGHTl!AN. 23 Cornhll l ,  Boston, :Mass ree a eWIng ac Ine gents T H E  J O H N  H A R D I C K  - -

L
--

di
- - ---- --t�·B-------- - -- · - - - - The 'Vilson Reflect",,-An llJustrated Sewlng Ma NIAGARA S T E A M P U M P, a es a ome chine ,Journal, published mon '_hly , devoted to the Interest 

A d M h h h b i t d ts of Sewing .Machines, al d e {erything manufactured by 
9S to 97 Pearl St., Brookl7l-tt , N. Y. N�'el y�:, �le��n�\:�rk�s Gn���, ;:�. e se�daf��en t Sewing Machlnt:>s ,  Literature and General News. Eight 

Mannfactured solely DY ,tamp for part cn ars. HE RAPIDO OMPANY. matter. WILSON SEWING MACHINE CO . ,  PUBLISHERS. W 
... P l I T G C 39-4l pages and forty columns of choice miscellany and readJ.ng 

H bb d & All Park Place, New York . • Subscription price FIFTEEN CENTS per annum, with an U ar er - - ---... � - -- elegant chromo free, postage prepaId. FREE TO ARENTS 
. G�O W B.�AD �· ,.O and DEALERS In SEWING :\IACli iNES and ATTACll.'lENTB . - ENGINES AND BOILERS, .iii . . .IiI  � " ., Addre,s, WILSON'S HEFLECTOH, 

STEAM DAND SAW CLEVELAND OHIO U .  R .  A .  Pulleys,Shafting and Hangers AND VEN EER-C V'.l'TING MI L L, ===---------------
a '-'l'ecialty. 186 to 200 LEWIS ST . ,  foot 5tb & 6tb St, . ,  E .  R . .  N.Y !J",. W OOD-\VORKING MACHINERY GEN-

1J1A--- O----H- IRE" -R----Y-·-� • Always on band. FULL STOCK of SEASONED ardsone����el�n�����!'d'i���;:,�ri�br���:r8 and Rich · 

Hard· Wood L urn her Central , corn\\-f.f�o�'ri'�Y \W8fr&rR���"ARDSON. 

IRON & WOOD WORKING MACHINERY 
OF EVERY DESCRIPTION. 

Cold Rolled Shafting. 
&��e���:r &�����Sc���e��SPrYc�LL1�r.G, &c 

G E O R G E  P L A C E  & C O . , 
121 Chambers � 103 Reade Sts. , N. Y. CIty 

GLASS MOULD�, for Fruit Jars, Lamps.. 

15 ye��t8�:: wmi�\�t�ng:Nei�E ��� bJ.�. B��,?�� 
�

In new In glass, you w111 requIre a mould (Or·dle2. PAKTIOULAR ATTENTION paId to MOULD� for VENTORS. Send model or drawing ; Inclose stamp. 

""'DEf'£l RAPHY " A ,,-� nco- on tbe .� ... 
.£J vtt . Writing by Sound ; a cum 

plete system of Ph')llctic Shurt Haud·-the shorte�t. mO>it ;;iru pIE' 
easy, and. comprehensive. en abling any onl', in n short time. to ,epM'\ 
trials, speceh<'S, ecrnlOD8, &e. The Lord's Prayer iii written ", It); 
tortY-Diut> strokes or tht! pen, !lDd 140 words per min ute. The llD£W 
ployed should learn this art. Price, by DiU.n. 50 etM. Agents wactf"j 
l.dd.res8 T. W. EVANS &: CO. ,  139 S. Seventh Strf:C\. Phlla • .  P:r&. 

Seeds and Bulbs. 
I L L  IT 8 T H A 'r E D �PHING CATALOnUE 

FOH lAj5 
NOW READY 

sent, with a specimen copyo! The AIOf"ricaD Gn l'den, 
a new IlluRtrated Journal of Garden Art, edIted by James 1I0gg, on rece�'MA(�J�nsgwt�. CO. , SeedRmen 

76 }"ulton St. , Brooklyn , N. Y 

P. BLAISDBLL & CO., 
\VorceMter, Mass" 

������;;,\��y�:s %i�l�a:l�!���r.�tent l'prlght Dr!Jls and 

1J1J::::::iJ1 ���I';it� ��y�II�I�'I���el�nngd Dovetailing Machlne,cuts Pa.nels of any design or s t y l e  o f  )!ould In the s o l i d  wood , w i  t h neat­ness and dis­patch . Route� and grooye� for w f n d o w s ­Staira-Cars­Bridges, &c .  Moulds fin e bracket and g e n e r a l  Scrol1 Work . 
It Is n first Clas" Shaper and Moulder. Doveta118 al1 kInds of Drawer and .Jolnt WOl'k wIth thlrk or thin "tu!!. Warranted Slm-

g�e���bl�ia�����:rrt:Jltonl�e6�.fr{ c(,�C\�tA�H�-r�8�� Battle Creek, Mlcb 
. " --_._-----------MASON'S l'AT"f FRICTlO::S- CLFTCHES 

Pro\'lda:�C�'W�{�c�:��ts�YL.\�lft1[o��s��'lHI!!&str��i: 

AND CHOICE FIGURED VENEERS. 
The LARGEST STOCK I The GREATEST 

VARIETY I The Lowest Prices I 
rr Enclose Stamp for Catalogue and PrIce-LIst. Ot:!lers by mall promptly and falthfnlly executed. 

AGENTS WANTED. 
l\Ien or women. $34 a week . Proof 

furnished. Business ple�antand honoT­
� able WIth no risks. A 16 p:tge circular 

andValuable Samoles free. ¥i7 A postal­

�1�1f!,.� card on which tu send your address 

i costs but one cent \Vrite at once to 
F. M. REED. 8TH ST. , NEW YORK. 

THE 
AMERICAN EDUCATIONAL CYCLOP1EDIA, 

A TIE FERENCE BOOK FOB ALL MATTERS OF EDUCATION IN TilE l:NITED STATES AND IN THE WORLD . 
It is valuable for TeRcher�, ScbooI Officers, ClerlO'­men, LawyerH, Editors Politiciaus, and Parents wltb cblldren to edueate .  it I. endorseu by the hlgbe8t authoritteH In the land, among whIch ate 47 out of the 48 �tate aud Territorial Superintendents .  It contains 800 gP . ,  bound In cloth , $2� In manllJa covers, $1.50.  Sent 
!1�hn,::�� ��;8�;� stJ.e:;;N�:����;RHORN & CO . ,  Pub-

THE FRANZ & POPE 
Knitting �fachine Co., 
��!�\��e��c���t!�e tErWiiitloA� o�R��:.n��Jo��ii��� POPE, nnd secured by LetterA Patent 9f the dateR and numbers following, to wit: No. 88,O'..!7, bearing date t.he 2:-lrd day of .Mnrch, A. D . •  1869 ; alBo No .  �,42!). bearing 
g���l�ke ��tt�alh�f1SI��;��7 '�bfuar;.�'X.at:, ��'o rJa1�� 
No . lU'.2 . !l29, bearing date the Rrd day of May, A. D . ,  18iO ; a1so No. 105,lH7".?,�arlng date the 12th day ot Julv, A. D . •  
tHoU ; also No. lz;,l>87, bearing date tbe 13th uay ilf Febru­ary , A. D . ,  1872, do hereby caut ion and warn all persons in general, and manufacturerR in particular, ag'ainst buy­iug, selling, or uSlngi or causing to be bought, sold, or 
����j.p,�nt Kt�i!U:1fov;a�h���iOl��dinfe:re�'8i¥Jri�i��m��: 
Knitting Machines offered under the nallic of Dana Bick­ford, Pamily Fatwrlte, and Branson, are infringements 
on our Patents ; and it Is our intention to prosecute 811 in-fringcme��U'1��I�g;8��'¥l*N)¥�G MACHINE CO . BCCYRt'S, OhiO , February 1st, 1875. 

�1��M�N·?��� �L�o .M���o'�fA�Y o DERR I CKS &.. TRAVELLE R S , 
T H O MAS R O S S ,  RUTLAN D. V T  

Useful and Rare Chemicals. 
Glass ATf��aln�IW�g�?'rr�,:!;a:Jestc?�e:ast1ng LabelS on 

2. Tbe Soluble Glass LiquId and Jelly for Roap Ce. ment,.Artltlclal Stone , PaInt aud Flreproofinll' Wood: 8 . tlydrofiuorlc and White ACids , for Etcbmg. 4 .  Nickel-Plating Materials, Salts , Anodes Houge &c 
5 .  Glass Manufacturers ' ArtIC'lcs , .Manganese hlghesi ,trengt.h. Zaifre . Oxides of Cooalt. UranIum, Tin Copper \ntimon�. Bi,mnth, Nickel, Aluminum, Loadstone .  ' 

SI��X�I��yl�II���d T�l6�A:;'��t108IF,¥�V�w F����Ri�'. finest 
L. �:�-W�;:;''!.f,NN�;��O�K.  (:0., 

MAGNETS-Permanent Steel Magnets of any fonn or sIze. made t.o order by F. C . BEACH & CO" 263 Broadway, New York . Makers of the cele­::'r:���. Tom Tbumb and MInIature Telegrupb Instru-

A FORTUNE FOR Ar.L In the Rubber Stamp 
Buslne8s. AddreRs IJORMAN ' S  

STENCIL AND STA)IP WOHKS, Baltimore, Md. 

I�II.I-.: Cnion Iron Mills,  Pittsburgh, Pa. 
Tbe attention of EngIneers and Architects I� c�J1ed to our improved 'Vrought- Iron Beams and Girders (pat­tented) , in whIch the compound welds between the stem and t1anges, which have proved 80 objceUonable In the Gld mode of manufacturing, are entirely avoided. \Ve are pre· pared to furnisb all sizes at terms as fa\'oraalc as can be obtained elsewhere. For descl'lptive lithograph address Carnegie ,_Kloman & _Co .. ,_ enlon Iron :MUls, PHtshurgh.Pa .  

Niaga'ra Stea1U P'wmp. 
CRAS. B. HARDICK, 

23 Adams St., Brooklyn, N. Y 

WT'60tS��:r8�i!��R 10� t��:��NS.-MACH INmTS' 
R. GOULD. 97 to 113 N . •  J . I!. R. Ave. , Newark. N .. J 

The - Toll-Gate ! ��?o�
c::!e�se�r

��J��t� ���ss WI�stamp, !:.Q. ABJlE.!..!l"f!_alo,E..�" 

Munn & CO , ' s Patent Otfices. 
Established 1846. 

The Oldest Agency for Soliciting Patents 
in the United States. 

TWENTY-EIGH7 YEAR/I" EXPERIElf Gl>. 
MODE PATENTS have been ",,'Cured througb 

tbi8 agency, nt home and abroad, than tbrongb any otber In 
tbe world. 

They employ as their assistants a corps 01 tbe most .:t. 
per:€nC',c1 men as examiners, Apecification 'wrtterA, and 
draftsmen that can be found, many of whom have been ..,. 
ected from the ranks of the Patent Office. 

SIXT Y THO V S A. ND Im'entors bave availed 
themselves of Mnnn & Co.'s servle"" in examining their in­
ventions, and procuring their patentl3. 

MUNN & CO., In connection "ith the pnbllc.�tion uf the 
8ClESTIFIC AMERICAN, continue to examine inventions, 
confer with inventors, prepare dl'8.\\1ngs, specifications, and 
118signmcnt8.attend to filing applleations in tho Patent Office 
pa)ing the government fee., and watcb eaeb ra.e step by 
step wbile pending before tbe examiner. Tbis Is done 
tbrough their hranch office,corner F and 7th Streets, W Mb­
ington. They al80 prepare and lIIe caveats, procure de8ign 
patent-�, trademarks, and reissues, attend to rejected eases 
(prepared by the Inventor or other attorneys), procnre copy­
rights, attend to interferences trlve written opinions on 
matters of Inlringement, furnlsb eoples of patents: in fact 
attend to every brancb of patent bU8in "SS both in this and 
in foreign countries. 

N.w York ; TAPLIN, mCE & CO., Akron, 01110. 

Shapley En�ine, Ste'iDi:P1ll1lI?,--- · S nestand chea est.Com a !';imt'lc D�rable �';!: WI11 se11 100 at low pr!... . Send for cIrcular an prIce URt 
nOlnlca\. Warrant�d first �}�h��e��la H���ulic W�!"�s, EyeUn_� �� 'L�_�!�_' !  �!l: 

THE LNHIGR VALLEY 

Emery Wheel Co 
WEISSPORT, PA . •  

:Manufacturers of 

Patents obtained in Canada, England, France, Belgium 
Germany, Russia, Pru8sla, Spain, Portuga� the British 
Colonies, WId all othor countries where patents a", 
granted. 

A special notice is made In the SCIENTIFIO AMERICAN 01 
an inventions patented throngh this Agency, wltb the 
nlllDe and resldenee of tbe patentee. Patents are ollen 
Bold, in part or whole, to persons attracted to the invention 
by such notice. 

tor Catalogne wltb test!mo-
elass In every respect. Send STEEL CASTINGS malA . • 

--{)-
Iron and VVood VVork-
���o.l'1.t��A?ery, New and 

TV L LY 4: WILDE
.!. 20 Platt St., N, Y. 

Solid and Homogeneous .  Guarant<l/ld t<>nsUe strength, 25 
��8 �g���� ��cror �:aln;��a��u���j��:��r���g: Send for cIrcular and prIce Ust to 
Mc HAFFIE STEEL CO .. EveUna St . ,  Pbl1adelphla, l a. • Un!ve:rllal Hand Planiulr .M achine. Attachablt: to any vise or 10 Leuch, Wilh t.tltll�t Hl lU 

chuck. Too I hOB uti aud do,," n fCl:d, aud rf'\"fIf�lLJe 
!;elf-eros8 feed. Labor·saTing invention quid.h 
laves i ts  cost in hands (I f  aJI  metal-working me. 
ehanlcs. Address for cutalogue, JACOB E. SUJT, - TEBLIN, Manufacturer. 60 DuaDe St., X.w YOJk 

Emery Wheels under a 
new patent. 

Send for circular. 

PORTABLE STEAM ENGINES, COM BIN Ing tbe maxImum of elllclency I durabl1lty and econ omy, wIth the mlnlmnm of welgllt and price . They are WIdely and favorably known, more tban.l,OOO beIng In use . All warranted satisfactory or no sale. DescrIptive elrcularo sent on application. Address 
TilE J. C . HOADLEY CO "  Lawrence. Man. 

A plIlDphlet of110 pages, containing the laws and fnII ill. 
reet\ons for obtaining United States patents, also a circular 
pertaining exclusively to Foreign Patents, stating cost for 
each country, time granted, etc, sent free. Addresa 

ItIVNN 4: CO., 
Pnhllsbers SCIENTIFIC AMERIOA.N, 

3 1 Park Row, N. Y. 
BIlANOH OFFICE-COrner F and 1eh Screee. 

WaehIngton D. c. 

© 1875 SCIENTIFIC AMERICAN, INC
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Back Pair" - - - - - - 81.00 a lin ... 
Inside Pal(e _ - - - - - - ,.� cent8 a line. 

Engrat,1ngs mall head advertisements at the same rate 
per line, 1:Jy measurement, as the letter prC88. Ad­
vertisements m'U8t be received at publieation oJ!We as 
earlll as Frldall morning to appear in next 1B8ue. 

DRILLING MACHINES. 
W e  now make our N o . 2 Angular and Ratchet Drilling 

�':,!i��':.'ii'd ��: :'�j�:rf�
l
�v�'�i�hoJ.

be
le�J

l
}:r

O
;�c:� :�a 

description. 

J titutifit �mtritau. 
---------- �--- . . - _._., - - _ . .  

ASBESTOS MATERIALS 
ROOFING, 8JlEATHING, BOILER FELTING, PAINTS (aU colon), ROOFING PAINT. 

CEMENTS,&e., prepared ready tor use. Send tor Pampblets,Prlce-Llsts, &c. LIberal Inducements to dealers . 
IT CAUTION.-TlIepublic are lIerpby caul10ned against purcha8fng or ",,,ng any mat .... alsfor tile ab""e or 

,Imflar purposes, pUrpOrU"g to contatn ASBESTOS. unle8' they bear our name and dales qf palenUi. 

Paten'ee ��!:�:����factorer, }H. W. JOHNS, 87 Maiden Lane, N. Y. 
GREATEST INVENTION of the AGE . . W".e E LECTRIC & VAPOR CHAIR. .. R See engravIng and description In tbe • •  SclentltIc Amer· Op e 
lean " ot Marcil 7. Tbe greatest known cure for rheu· 9;W/It • 
g'e'��sro�����

I
�I

.
ca . No pbyslclan should be without one . � � 11 STEEL AND CHARCOAL 

C. R. TOWNSEND, SOLE AGENT. '" <?o IRON 
Medical Institute 168 Cumberland St . •  Brooklyn. N. Y. � 1'1 Ot superior quality. suitable for 

( MARCH 
W T. V. Carnenter. AdvertIsIng Agent. Addres. 

:!!�_�,-!iew York CIty. . .  

Machinists' Tools. 
EXTRA II1CAVY AND IJIPBOVID PATTEllN8. 

LUCIUS W. POND, MANUFACTURER, 
Worcester, Mao. 

WARER O OXS 98 LIflERTY S7 • •  k I .  W" Latlle8,Plar.er8,Borlng .M .Ils DrIlls 1iI,IJ Gear OUI· ler, a Specialty. 
_'-'---A'--M=E�R�IC,,"A=N-T=W=I"'ST�D"'R"'I::L"'L""""C"'O""'" 

Woonsocket,R. I •• Manutacturers of 
Patent DIAMOND BoLID EMERY 
" HEELS, EMERY WBD1 MACHINlI ' 
BY, and APTOMATIO KlfJJ'. GRIND-
:;s A:"���n "fn�tI��¥!��. �':��� 
and 1874, also by M.C. M . A  . . Boston, 
1874. 

NEW YORK OFFICE. 15 NEW CBUROB 1\1'IIZZT. 

STANDARD BRICK MACHIN E. MIL LERS F A L L S  COMPANY, 
______ 

'_8 BeekDl��t.,�e�York. 
ARTESIAN WELL.-Proposals InvIted for the DAMPER 

B 11 S T AND  
LEVER 

SInkIng of an Artesian Well, In "Iclnlty of this City . REGULATORS GAGE COCKS. 
"or particulars apply to MURRILL & KEIZER. 44 Holliday St .. BaIt. 

� �1���
g a

;l�n���S
tl
rr�.r.�r.�r�:' 

I
�f g power,etc. Also Galvanized Char· 

coal and B B tor Ships' Rigging, � Suspension Bridges,Derrick Guys, 
Ferry Ropes, &c. 

Made by A. M .  & W. H .  Wiles, Grass)' Point, Rockland cO'l N. Y. Tbe Orl�nal of all Brick MaChines good for 
�rl. ����'fO�

e
t�� ��nu'}�����e�1'her��� of It, and all artl-

JAS. L. 'MORGAN & CO . ,  47 Fulton St. , N. Y. 

ROGERS' TANNATE OF ��!'I!' Preventive. 

" L  A R  It ' S 

P r e s s u r e  B l o w e r s .  
ALSO, 

E x h a u s t  
FA N S  

8INGLE . 

2,000 Get 
IN THE 

Operation B E S T . 
QUADRUPLE . 

RAHWAY MANUFACTURING 
____ R_ A H W A Y, N_. ____ _ 

BLAKE'S PATENT 
Stone and Ore Breaker 
Crusbes all Ilard and brittle substances to 
any required 8ize. Also, any kInd of 
STONE for ROADS and for CONCRETE, &c. 

Address BLAKE CRUSHER CO., 
New Haven. Conn. 

IT PAYS ' IT PAYS ! 
WHAT PAYS P 

::E&ea.d. & See 
Every buslnen man admits the necessIty of advertisIng. 

AU who bave tried It know the advantages and protIt of 
so doIng. But It Is not all who advertIse that do It advan­
tageously,Bnd in the most effective IDQ.uner, to derive the 
greatest benetIt tor tbelr money . As a rule, It Is tbe best 
econoClY to advertise what one bas tn sell or wishes to 
purcbase, In papers having the largest circulation among 
that class ot persons likely to be Interested In the article. 
PartIes having Manutacturlng Establishments to sell or 
lease, or who wish Estimates made for Constructing 
Bridges, Dams, Iron BuildIngs, Furnaces, Heating Appa­
ratns, Steam Engines. Boilers, Wood and Iron WorkIng 
MachInery, Agricultural Implements, or Contracts tOI' 
Engineering Works ot all kInds, will tInd tbat It pays to 
advertIse In the SCIENTIFIC AMERICAN. 

The value of the SOIENTIFIO AMERICAN as an adver­
tisIng medium cannot be over .... stlmated. It goes Into all 
tbe machine and workshops In tbe country. and Is taken 
at tbe prIncipal librarIes and reading rooms In tbe United 
States and Europe. 

A business man wants somethIng more than to see his 
advertisement in a printed newspaper He wants circula­
tion . If It Is wortb 25 cents per line to advertise In a pa· 
per ot tbree thousand cIrculation, It Is wortb $3.75 per 
ltne to advertise In one of forty-tIve thousand. 

We Invite tbe attention of tbose wbowlsb to make their 
business known, to the annexed rates : 
Back Palre, _ _ 81.00 a line } 
In8ide Palre, - - - .,.� a line INS::;i'oN . 
Business and Personal, 1.00 a line 

EngravIngs may bead advertisements at tbe same rate 
per line , by measurement, as the letter press. Adver­
tisements must be received at tbe publication omce as 
early as FrIday mornIng to appear In next Issue. 

If anything Is wanted In tbe mechanical line, advertIse 
or it in the SCIENTIFIO AlI:&BIOAN. 
I f one has a patent or macblnery to sell , advertIse In the 

SCIENTIFIC AMERICAN . 
Address the publlsbers, 

N O Y E ' S MWrurnlshingWorks 
are the largest In tbe UnIted States. They make BUrr Millstones, Portable Mills ... Smut Machines, Packers, Mill Picks, Water Wheels, .... ulleys and Gearing, specially adapted to tIour mills . Send for catalogue . 

J. T. NOYE & SON, Bn1ralo, N. Y. 

C. HENRY HALL & CO., � Cortlandt St. , N.Y.Clty. 

THE PULSOMETER. 
The sImplest, most dnrable and e\lectlve 
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Its parts. It cannot get out of order. 
B r a n c h  D e p o r t "  
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, 
59 Wells St. Chicago. IlL 

trade. delight fulpastime for spare hours. BOYS 
have great fun and make money fast 
at printing. Send two stamps for full 
catalogue presses type etc, to the lUI'S 

..... .. :"' ... - KELSEY & CO. Meriden. Conn. 

IMPORTANT FOR ALL LARGE CORPO­
RATIONS AND MANUFACTURING CONCERNS.­

uerk',. WRtchman's Time Detector, capable ot controlling, with the utmost accuracy, the motlon of a 
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Parties using or selling these Instruments wIthout au­
tborlty trom we will hp dpalt wltb accordIng to law. 

THE HEA.LD & CISCO 
Patent Centrifue-al Pumps. 

VERTICAL & HO"ltIZONTAL. First Premiu/l1VJ at .New Orleans. Cincinnati , and New 
York. 

A:X;::�� %s1ft��,I4i2�
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Perfect satlstactlon guaranteed. The cbeapest. most 
dUPable, ¥oPUlar and successful Pump known, for Paper 
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ftgures,for WreckIng, Dredgtng, Irrigating. etc. Illustra· 
ed �amphlet .free . 800 references to parties actually usIng 
tbld�.r.· J'Jlff:', °JI�t'b s�0�l£:'.S\f.:Id8���s�I��:nJ�¥: 

I RON A N D  STE E L  
DROP FORGING. 

01 Eve1'/l Description, at RelUonab� Prices. 
The Hull " Belden Company, Danbury, Ct. 

A large stock constantly on hand, 
from whIch any desired lengths are 
cut. 

JOHN W. MASON & CO., 
43 Broadway, New York. 

ROGERS' TANNATE OF ����. Preventive. 2d �h' -a--n-
d
- �Portable-& Stationary Engines & Bollers� 

baIt of OrIginal Cost. 
BINGHAM & RICH, Oil City, Pa. 

DICK'S ENCYCLOPEDIA OF 6 422 
RECEIPTS AND PROCESSES. Price $5. ' Sent 
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the tImes. Send address to � 
Tbe Most Powerful, and the Only Tlgbt 
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A. M. SWAIN 
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th Chelm8ford. Mass. 

NON-CODUSTmLE STEAM BOILER I: PIPE 
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Working Models 
And Experimental Macblnery,.Metal or Wood. made to 
order by J. F. WER", ER. 62 Center St .. N. Y. 

Lil COUNT'S PATENT LATHE DOGS, 
botb Steel and Iron ; Iron and Steel Clamps, Expand· 

��1ft':�
ls
se:3'to�'ll�u:ira��\':lt,prlces during tbe 

C .  W. LE COUNT. 
Soutb Norwalk. CODD. 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY. 

W. B. hAln<LIN, V. Pt. J. M. A� .... t. 
J. B. I'IuciI. See. 

H A R T F O B D ,  C O N N .  

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

O
smau Engine Latbes, Hand Planers tor 
metal-Slide Rests, CIrcular and Foot 
Scroll Saws-all ot the neatest deslgu and 
superior tInlsb Our catalogue descrIbes 
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��� , Holidays. WM . L. CHASE & CO .• 

95 & 97 Llbertv St. New York 

"'V" �'-1�R" s 
Diamond SaW's 

For Cutti ng Sto n e, 
From ten to thirty times faster than by the old methOd. 

Great economy of stone, labor, power, room, etc. 
all"' Send for illustrated circular to 

H U C H  YO U N C, 
FOOT OF EAST 117TH ST., NEW YORK. 

KIDDER'SPASTILE8-A SURE RELIEF �'OR 
ASTHMA . STOWELL & CO . ,  Cbarlestown, lIfas" 

W ELLS' EVERY MAN HIS OWN- LAWYER 
AND BUSINESS FORM BOOK. By JOHN G. 

::JL"Bn�i�::p�!e .?tr�ti'i.��:,J1�R'J�It8 'flh�� 
STATE IN THE UMON . All Wltb tull Instructions 
Cor Proceeding Wltbout Legal Assistance In bults and 
Business Transactions of every descript.ion. Containing : 

Legal Forms of Deeds , Mortgages. Leases, AfIldavits, 
DepOSitions, Bonds . Orders, Contracts Powers of Attor­
ney, Cert.ltIcates ot Cltlzen.hlp, Agreements, Asslgu­
ments , Award8,Deciarattons,Demandsl Letters of Credit, 
����I��.
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celpts . Public Lands Land Warrants, COID!>Osltion with 
Creditors, Oaths, Satisfaction ot Mortgages, Pre.emfJtlon 
!t���il��'I�

a
f:v:�t��!V���:10�

a
i�r:8��'rt'k r�frl��t��: 

tiona to enable the discharged soldier or satlor to procure 
back pay, pensions bounties, and all war claims ; the 
Laws ot the Different States concernlnt:Property Exempt 
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of Voters, Licenses to Sell Goods, etc Also, containing 
the Internal Revenue Laws, Stsmp Duties, Post-Office 
and Custom-House Regulations. Consdtutlon ot tbe 
United States, wIth Amendments, the whole action ot the 
Government In Relation to Reconstruction and the 
Freedman, Seals ot tbe Durerent States, wltb descrIp.­
tions, etc . 

There Is no class of the communIty. male or temale. wbo 
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not be greatly benetIted and advantaged by tbe possessIon 
of the ljook . It will save tbem money, save them trouble, 
save them time, save them l1t1gation and lawye�1 fees, 
nd give tbem InformatIon which nobody can atrord to 

be without. 
Tbe Work embraces 650 large 12mo. pages,and Is printed 

on tI
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fl'6�:!r:'1���ing . . . . . . . . . . . .  a2.25 l':i'a��� .. t. pald on recelDt of !J��' U . WELLS 

No. 21 Clinton Place, New York. 

R ICHARDSON, MERLAM & CO. , 
Manufacturers ot tbe latest Improved Patent Danlelo' 

and Woodworth PlanIng Macblnes MatchIng. Sasb and 
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Cut·o1r, and Rlp·saw Macblnes. 
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��eggus"el:P1Ifucai:g�rty �:���a���Yto��rcester, Mas�i 
- Machine!;!, 01 Improved �trles tor maklEf. 
SHINGLEIS HEADING, AND STA yES 
Sole makers of the well known blPBOVED LAW'S PATENT 
SUINGLE AND HEADING SAWING MACHINE. For clrculars 
,ddress TREVOR & CO . •  Lockport. N .  Y .  
ROGERS' TANNATE OF RODA-, -- - - � .- --.­

!Scale Preventive. --- -
IlIPORTANT TO INVENTORS. 

Having unsu",....ed faclllU ... for 'be manutacture and 
IntroductIon ot merltorlou. lnventlons. we wonld arrange 
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same. Ad�l�b'F'l�¥i!.ti���i:°�', Lawrence. Mass . 

OF THE 
SCIENTIFIC AMERICAN, 

FOR 1 8 '75.  
THE IIOST POPULAR SCIENTIFIC PAPER 

IN THE W( RLD. 

THIRTIETH YEA.R. 

VOLUME XXxn.-NEW SERIES. 
The publishers of the SCIENTI FIC AMERICAN 

beg to announce that on the second day of January, 
1876, a new volume commenced. It will continue 
to be the aim of the publishers to render the con­
teats of the new volume more attractive and use­
ful than any of Its predeceeaors. 

To the Mechanic and ManUfacturer. 
No person engaged in any of the mechanical pur­

suits should think of doing without the 8cIENTIFrc 
AMERICAN. Every number ('ontains from six to wn 
engravings of new machines and inventions which 
cannot be found in any other publication. 

Munn & Co., 
3 1'  Park Row, New York. ROGERS' TANNATE OF ��!,ll�' Preventive . Portland Cement. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactnr ... Inventions, Agricuiture,Commerce, 
and the indu ;1I.l pursuits generaJ]y ; and it is vll.l­
uable and iL " 't only i n the Workshop and 
Manufactory, but 1I.l80 in the Household, the Li­
brary, and the Reading Room. 

ROGERS' TANNATE OF SODA, 
Scale Preventive. 

mOH PL.AHBBS, ENGINE LATHES .... DRILLS.'&C. Send for PrIce LIst. 
NEW HAVI!iN llIANUFACTURING CO., 

New Haven, Conn. 

P . '" rr ,. '  � ' I '  COLD  ROLLED 
S HAF TING . 

BANKRUPT'S SALE OF HORIZONTAL 
and VertIcal Steam Engtnca. Aleo new and l!Iecond 

baud Macblnlst 's Tools. Send for cIrcular at THE YALE IRON WORKS, New Haven, ConI:. 

GLASS OIL CUPS 
ot aU kinds. Brass FIttings for Steam, Water and Gas. 
Brass Castings. Send for Catalogue. T. HOLLAND, 57 
Gold 8t., New f'orK. 

� � � � � � � � � � � 
T O  LU M B E RM E N. 

$ 1 00.00 I N  CO L D. 

From tbe best Lon�i"M��n�{l'1Wb"�' CII1r°�t��I� �i. 
By the new law, thE' postage must be pll.ld in 

Todd & Rafferty M.achine Co. advance in New York, by the publishers ; and the 
MANUFACTURERS OF subscriber then receives the paper by maU free of 

A PractIcal TreatIse on Cement tuiilsbed tor 25 cents. 

The celebrated Greene VariaDle Culr01r Engtne ; Lowe s charge. 
TERMS. B��eary
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Agents tor tbe New m..ven ManufacturIng <ro. 's Macbin- One copy, three months (postagelncluded) . .  1.00 �t������8 ; t��;eu.;!�
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z�����; of Progress" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10.00 

Xedal 'for the Best CIrcular Saw. and FIrst Prize SII"er PERFECT One copy of Bclentiftc American for one 
Xedal for tbe 1Je81 Cr08" Cut Saw, also tbe two FirRt N EWS PA P E C) F I L E year, and one copy of " Science Record" Z����t �:T�h.:V!e;��':,'d fow�MElg(),N"; �:'fi'� n. .  5 50 & Co.bot Beav�r Falls, Pat '--:0:-- . 

tor 1874. . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . • 

Their amascus Tempered Saws, comprIsing tbelr Cel- Remit by postaJ order, draft, or express. 
ebrated Patent Inserted Tootbed Planer Clipper and The Koch Patent FDe, tor preserving newspape1'll , Ad"-" all I tte d "'r all P 0'" 
Flange also theIr superior Solid Toothed Saws of every lDagazlnes. and pamphlets. bas been recently Improved ... ..,.,., e rs an m .... e ost ... oo or-
description , are takIng the lead all over tbe UnIted State. and price reduced. Subscribers to the SCIZlITIFIC A..... ders and drafts payable to 
and Canada. ar CIrculars, Price LIsts and Special IOlOAli can be supplied for tbe low price ot '1.150 by mall. 
Terms to dealers and large consumers. will be furnlsbed or '1.25 at tbe omce ot thIs paper. Heavy board .ldes ; MUNN & CO tree, o n  application ; also. directions tor banging and I Inscription . . . SCIENTIFIC AMERICAN, ' In gilt. Ne- .,  
runnIng Saw.. cessary tor every one who wlsbes to preserve tbe paper. 3'7 PARK ROW, N E W  YORK 

ENGINES AND BOILERB'F New and Second· Hand Addrelll M: U If N &: C O . ,  THE " Sci�ntific American" is &rlnted with 
Portable and Sta�(m�15WIN
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