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]hnpl·oved Stall Floor f"or n:orses. 

In the cons tructi on of sta bl es , th er e ha s been a rrea t need 
for some plan w her eby the floors may be rend ered i mper vi ou s 
to t he urine of animals, and at the same time admit of its 
being ra pid ly an d thorou ghl y  c ondu ct ed awa y, so that its de
composition wi ll not load the air with fo ul gases. 

The ,'ons truc tion ado pted in the d evic e  her ewiL h ill nstrated ,  
seems to make pro vision 101' all the n ecess iti es o f  the case. 
'fhe an ima ls ,  ins tead of s tandin g upon a continuous floor ing, 

stand upon a wood en gr atin g as shown at B, s o  cons tr ncted 
that an y one of the bats may ue taken out ind epend en tly of 
the o the rs, and so ar rang ed that by means of a cord an d  
p ulle y, th e w hol e gratin g may b e  l ifted , l ike a trap door 
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the action of th e re volv in g cutter upon the blan k. In th e 
en gr avin g, A is the b ed upon wh ich are plac ed the spindl e 
or c en ter ing beads , B and C ; B b ein g  adj us ta bl e vertic al
ly, and either having a spindl e for ho ld ing the bl an k, or 
a ho le fo r the turn ed end of the blan k. The head, C, has an 
ad ju stabl e s pindle , E ,  and is itself adjustable a l ong the bed 
to r ece ive different len g ths of blanks. The sp indle, E ,  car
ri es a t empl et or d ividi ng plat e, F, with spac in g  no tches, 
whic h d ividin g  plate i s  r emo va bl e  to per mit in te rc han ge of 
plates va riously d ivided fo r vario us kinds of work. The 
notches of the divid in g  pla te en gage wi th a s pr in g  catc h, G, 
whi c h  hol ds the pla te in the d es ir ed posi tion w hile the Cut
ting is performed. H repr esen ts a rotary c utting tool ris in g 
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poss ib ly be d one by hand.  At tha s ame ti me the hands of th e 
operato r  ar e perfectl y safe from injury. For dressing stuff 
li ke the piec(l, K, with squ\tres at both ends, the center pin, 
seeu at the eud of the pi ece , is inse r ted in the hol e t hro ug h 
the c ent er in g  hp.a il, B. Thi s ml1Chin e is ca pable of dressing 
not o nly b alus ters and c hair ,  table, des k, a nd coun ter l egs, bnt 
c an be used to dress hay·rake and g rain-dr ill spokes; an d 
stu ff that Ims to b e  thrown a way w hen finis hed by han d  on 
a ccoun t of kno ts and curls (the handsom es t  when finis hed), is 
dressed al mo st as readiJ y as straig ht-gr ain ed wood . An y 
wor kman knows the d isad van ta ges he labors und er in dres s
in g such wo rk as s een in the engra vin g ,  on a ccoun t  of the 
turnin gs bein g larg er than the n eck of the bal nste r, most of 

h in ged at on e sid e, wh en i t  is desired 
to get acc ess to th e wa ter -tight gu t
ters A, undern eath the gra ting. 
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i t  having to b e  don e with a drawing·
knife, ch isel, o r  r asp. We are in
formed that on e of t hese mac hin es 
has b een in us e eig ht m onths, and 
has gi ven per fect sa ti sfaction . S tate 
r igh ts, or mach ines, will be so ld. 

Thi s  c onstruc tion ad mits o f  ti ers of 
stalls bein g placed on on e floo r  above 

another, as sho wn in the en gra vi ng, 
w ithout a ny incon veni enc e a risiDI!" 
from d ripping. The form of the 
gr ati ngs is s hown at B. The end s  of 
the bars are slotted, as shown at C, a 
rod pas sin g throngh them al l in 
c ommon. This al lows any one to bfl 
withdrawn when th e opposit e en d o f'  
the gra tin g i s  ra is ed . This is a con 
ven ienc e in replac in g such as beco me 
worn s ooner than others , as wil l be 
the case in the mid dl e of the g ra tin g . 

The gu tter s A ar e  mad e w ith a li n
ing of c emen t  on the lower sto ry ; b ut 
und er the upper tier of s tal ls the y are 
made of wood and lined with zinc. 
They thus conduct away the ur iue, 
Bnd wh en i t  is n ec ess ar y, t hey may 
be thor oughl y was he d out by the use 
of a hos e. 

'fhe gra tin gs ar e rais ed by means 
of cords and p ulley s, actin g upon a 
cross-bar D, w hic h u nd erli es the bars 
as shown. 

Pa ten ted , Jun e 8, 1869, by W ill iam 
M. Bleakl ey, Verplank, N. Y., who m 
address for State, coun ty, or to wn 
r igh ts . 

To Prevent Decay of" Shingles. 

The followin g is sai d to effec tuall y 
pr even t th e d t-ca y of shingles: 

Take a potash kettl e, or large tub .  
and put into it on e b arrel of l ye of wood 
ashes, five ponnds of wh ite vitriol, 
five pounds of alum, and as much salt 
as wil l  d issolv e in the mixture. Make 
the l iqu or q uit e wa rm ,  and put as 
man y shingl es in it as can be c on ve
n ien tl y  w et at on ce. St ir them up 
with a for k, and wh en w ell s oa ked, 
take th em ou t an d  put in mo re, re 
newing the liq uor as n ecess ar y. Th en 
la y th e sh ingles in th e usu al mann er. 
Aft er th ey are laid, take t he liquor that was left , put lime 
enou g h  in to it to ma ke whi t'lwash , and if a ny colorin g i s  
des irable , add oc her , Span is h br own , l ampbla ck, etc., and appl y  
t o  t he roof w ith a brus h o r  a n  o ld broo m. This was h  ma y 
b e  r en ewed from time to t im e. Salt and l ye ar e excell en t  
preservativEs o f  wo od . It i s  well known that leach tubs, 
trou gh s, and other articles used in the man u facture of potash, 
never I·Ot. They beco me sa tura ted wi th the alkali . t urn yel
lowish inside, and remain im per vi ous to the w eather. 

----------.. ��.�--------
Improved Maehine Cor Cuttin::- Irre2"ular Forms. 

vVe illustrate h er ewith a v ery prac tical and us eful d evi ce 
for cut tin g irregular an d orn a-
m ental forms, such as table legs, 
bal usters, etc., by whic h a gr eat 
deal of wo rk c an be don e  in a 

Pat ent ed, thro ug h the Sc ientific 
Am er ican Pa ten t Ag ency , Januar y  4, 
1870, b y  Fran klin Keagey, of Cham 
bersburg, Pa., w hom address for fur
th"f information. 

The Trial oC the Pyx. 

The tr ial of the Pyx i s  th e formal 
test ing of the co in of the realm 
o f  England , to insu re its bein g of 
t he req n isite wei gh t and fin en ess. 
The name is d eri ved fro m  th e Pyx, 
or c hes t, in which the coin s selected 
for t he purpose ar,� contained. The 
firs t tr ia l of t he Pyx took place in 
the n in th and ten th years of E dwar d 
1. And as the las t  obs er van ce of t his 
anc ien t  c er emony was h eld durin g  
the past week, a few brief n otes may 
n ot b e  wi thou t i n ter est . 

The au thor ity und er whic h the 
tr ials were made v ar ied considerably. 
First, the members of the King's 
Co nn cil, then the Bar ons of the E x
cheq uer cons ti tute d the co ur t, King 
J anies 1. presid ing at on e trial. The 
cour t now consists of se veral m em 
be rs o f  the Privy Co unci l, under th e 
pr esid en cy of the Lor d H i2'h Chan 
cellor and a j ury s elected fr om th e 
Hon. Com pan y  o f  Go ld sm iths. 

Last week the hig h officers of the 
Mint assembled at the Treas ur y, an d 
in t heir pr esence the Lor d Chan c el
lor c harged the j ur y to exam in e th e 
c oin of the late Master of the Mint , 
'l'homas Graham, F.R.S., an d to as
c er tain wh eth er i t  was within the 
lat itud e of " re medy " allowed by 
law. 

This re medy amounts to 12 gra ins 
on each tr oy po un d of gold coin , or 
to 0·257 grain on each sov erei gn, 

t hrou g h  the ta bl e  of the mac hin e. A guide pla te, I, or pat- I an d 24 grains on eac h  p ound tr oy of silver coin. Portions cut 
tern adjnstably a ttac he d to the bed , A, s erv es to di r ec t  the fro m standar d test pla tes were handed to the jury, who a d  

cu ttin g. The opera tor takes hol d of the bal us ter, a t  B, with jo nrn ed to Goldsmiths' Hall. The y then o pen ed t he Pyx-ch es t 

hi s ri g ht hand , and with hi s left hand on a hand r ail, J, pnsh- an d tested the c oin by wei g ht; ha, vin g done this, a c erta in 

es the machine from hi m, and a t  the same ti me a g ains t the number of g ol d  coins wer e  mel ted in to an ingo t, which was 
m andrel ;  the m achi n e  is then pulled or drawn back, aud l ift- t hen as sa yed; the s ame pr oces s beiJ. ... g ad opted wi th the s ilver 
in g the s prin g ca tc h, G, wi th the l eft ha nd , and turnin g the coin . In the pre se nt ins tance the Pyx r epr es en te d a coin ag e 

balus ter wi th the ri ght, on e spa ce, ano ther side is pres ent ed of fonr te en millions gold and one million of sil ver coin ; the 

to the cu tt ing tool, t her eb y dr ess in g the sides all al ike, an d verdic t of the jury be ing , that the co in, bo th as to we igh t an d 

mak in g a thousand pieces exactly similar. Aft er the requir ed fineness, was within the remed y allo wed by law. The de
u umber have b een shaped t he s trai g ht bits are removed and tails, howe�er. were most favor ab le to th e late i llus tri ous 

properly shape d on es tak e their plac e, and the gu id e  pattern i s  Master , w ho bas so la tel y pass ed aw ay. 
An ad ver se verd ic t would 

BLEAKLEY'S IMPROVED HORSE STALL. 

n pr obably haTe been fo llo wed by 
no more serious pcmal ty th an 
t he forfeiture of the Master's 

short time and in a ver y exac t s ur eties, but it i s  jn terestin g to 

mann er. no te that in the r eign of Henr y 

The main f ea tur es of th e de- I. t he mon ey was so debased as 
vic e  are, th e a ttac hmen ts for to call for the ext'mplary pun-
holdin g, a dju st,n g ,  and f eedin g ish ment of the " Moneyen, " 
the pillars, balusters etc ., to be whil e in An gl o S axon ti mes the 

c ut into irre gul ar forms or plane c hief officer or Re eve w ou l d ha ve 
s id es, on a table pas t a rotary been p un is hed by the l oss of his 

cutter. The invention may be han d  should he fa il to cl ear 
said to consist of a bed, w ith c en KEAGEY'S MACHINE FOR CUTTING IRREGULAR FORMS. himself of the charge of pr a-

ters, for holding the bla nk; on e of th e c en ter s b ein g  adjust- I c han ge d for on e correspond ing to the desired ornamental 

I 

ducin � falie coin age.-Nature. 

abl e  l ong itudin all y, an d f urnis hed wi th a di vidin g plate for design . When th is is effected, on e man can do the wor k  of • _ .. 
adjusting the blan k to the cu tter, an d a pattern for gover ni ng twe nty men, and with 2'reater ne atness and acc uracy than can INFERIOR tastQ prefQri roun ded periods to iense an d forc e 
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LIGHT AND VISION--MORE ESPECIALLY HOW LIGHT IS 

(J(nPI1;:RTED INTO THOUGHT. 

[Bc-dnf,{ one of t'l() Gooper TTnion Lectnres for the Advancement of Rcience 
Hnd Art, (iflli\'ei'utl ill the Great Hall of t.lle Cooper Institute, ill New York, on the :ZGLli 01' ..February, 1810.] 

BY II. KNAPP, M. D. 

[Conclnded from page 261.] 

vVe have now two thin g s to consider mor e  clo sel y: fir st, in 
which WiAy the rays of light pa ss thro ugh the eye, and s ec
ondly, what becomes of them aft er th eir arrival a t  th e r etina . 

Th e capsule of the eye ha s a b ea uti ful tr an spar en t win 

dow, the cornea, for the entrance of th e ra ys of light. I ts 

ant erior sur fac e i s  the most i mportant of the whole r efrac tive 

apparatus. It was, th er efor e, considered of hig h scientific in 

teT8st to deter min e its physical pro per ti es, abo ve all , i ts c ur 

vature. A t  first, th e meth od was ver y  imp erf ec t. 'fwo 
hun dr ecl yoars ago, a Fr ench phY'lician of gr ea t  renown, S. 

L. Petit, endeavored to a sc er ta in th e c ur va tur e of th e  cornea 
l'y applying to fro zen eyes taken from th e  cada ver ,  pi ec es of 
canl boal'u into whicb h e  had c ut circ ular no tch es, fitting 

thl'm upon the cornea as n ear ly as po ssibl e. Thi s  procedur e  

could give ollly an approximat e m ea sur em en t. 
In a simihl' Wrty the c urvature, thic kn ess, and po sition of 

tho crysts.lline lell s, the SGconu part of the r efracting a ppara 
tUg, was exttIn inecl. 

J3ut the minute '
par ts, with th eir delicate structure, ap

peared so infinit ely b eyon d the scope o f  the i mper fect m eth 
ods of invcstigcction, that a great many properties of the eye, 
rCfluisite for discharge of its functions as an optical appara
tus, hacl to be supplied hy hypothcsis , that is, imagination. 

The l oss in sir nc toed a man, the mor e h e  i s  gi ven to admir a
tion and 8upc·rslition. Is it astonislling, therefore, that the 
eye was supposc u to be the most perfect optical apparatus, 
<Inite beyoml the reach of our compr ehens ion ? God being 
tho Creator, how can it be possibl e that there are short-corn
ing'S and. ikfects in one of Hi s most won der ful work s? 

For a ]on.,< time aU in vest igator s wer e  convinc ed , a priori, 
th:,t an nnalytical stu dy of th e eye co nld on ly reveal its per
fection. 'This pr eco nceiv ed idea, how ever, wa s forced a t  last 
to gi ve way to the unambiguous results of exac t methods of 
inquiry. 

As ev er y n ew tru th ,  o ver turn in g an old pr ejud ic e, carries 
with its elf the rem euy for th e  pr ej udice , so th e optic al de
fects of the eye were detected, and no r elig io us feelin g wa s 
wounded. 

If, on earth, there b e  a po wer, it is th e progr ess of sci en ee. 
Religion, the seMch of the h uman so ul after the di vin e, pur 

sues the sublimest object; but has al wa ys had too mallY 
egotistic exponents, who led the multitude astray; thr ew 
ihe noblest minds into prison; emplo yed torture m achines, 
an d all tho 11Orror8 of the In qui sition , on ly to gra tify th e 
swa y of their own h ier arc hy. 'fh e history of sci enc e  has no 

such horrors to record; all its conquests have been ennobli ng 
step s of civilization. 

I n  our day, a sc ien tist, arriving at a conclu sion at va rian .e  
with orthodox c reed, can no lon ger b e  tortur ed or i mprisoned, 
or burned a s  a heretic; but in most co un tri es, this on e i n
c 1udeu, he ma y incur per secution , no t b y  la w, b ut b y  the 
zealo ts o f  soci ety. Germany at t.he present time, is the coun
try where the grEa test religious liberty exists. No sci en ti st, 
b y  declaring openly his dissension on c er ta in point s of dog 
matic C hr istian ity,'or or tho dox Judai sm, wi ll loo se a minim um 
of his social pf)sition. 'Th erefor e, pur e and independent sei
ence now flourishes mor e in German y than in an y oth4ll' 
conntr y of th e world . 

Th e progrG ss of OlH knowledge of the healthy and d ;sea sed 
eye, during the ja st ueca des, i s  nearly exclusiv ely the work 
of Ger man geniu s anu labor. Holland, a si ster co un tr y, 
ha vin g one prominent investiga tor. 

'l'he gr eato st name in natural sci enc e, ef th e pr esen t a ge, 
is t hat of Holmholtz, Professor in the Uni ver si ty of H eid el
b er g. Hi s di"covel'ics and in ven tion s co un t  b y  the dozen. 
For the study of the eye, he i s  the orig inator of a n ew epoch . 
llelnting to the point uncler consideration, I here show yo u an 
inRtrumont dmTiHoll by him, on th e principle of the h elio 
meter of astronomers, wc.erewith the c ur vature of th e cornea 
can be deter mined on the living eye with wonderful accuracy, 
TIy his resortl'chcs, and those of other observers, a great man y  
irregulal'itioR of the oy e have been detect ed, demonstrating 
lJ(lyond doubt i ts i mper fec tion s as an o ptic al in str umen t. 
Tho curved 8m: face s of th e corn ea and cr ystal lin e l en s  ar e far 
from b ein g perf,�ct in form, th ey ar e, even in th e b est eye, 
unsymmetrical, the system is no t c en tral , no t achromatic, nor 
aplanatic either; an o f  which ar e sho rtco min gs a good o pti
cian now-a-days knows how to a void . You Srty, b e  that as it 
may, the eye is nevertheless an admirabl e instrument, ade
qua te to all the purpo se s of common li fe, and mor e i s  no t 
needed. 'fhis see ms , at first gl anc e, ver y  plau sibl e, b ut we 
mu st consider that the purposes of life are suited to, and gov
crneu by the power of the organs of our body. And thi s  
po wer i s limited. If we coul u fly, we would n eed n o  r ail
ro�ds; i f  o ur eyesight wer e mor e  ac ute, ano th er kind of 
writing wou ld exist, an1 you may b e  sure, to c ite an exam
pI", tha t the N. Y. ]-lera7(l would be printed still wo rse. As 
it is, its type is ju st on th e verge of vis ual acu ten ess, perha ps 
a little beyond it, to be read for any length of time witho ut 
inj urin g the eyes , and th er efor e i t  d eser ves a prem ium from 
oculi sts. 

'Th e irregularities of the dioptric apparatus of th e eye 
have on e defect co mmon to th em a ll; they pr even t the rays 
of l ight from being r egul ar ly r efrac ted .  Wer e the eye a 
p eI'f�ct optical apparatus, all the rays emanating from one 
luminous point., would be un ited in on e poin t again on the 
retina. TInt this dOeS not take place even in th e b est con 
structed eye. 

The most conspicuou s im perfection of the normal eye i s  i ts 

wan t o f  symm etry. The m er id ian s d iffer in c urva ture, and, 
th erefor e, in refractive power. 

Thi s  i s  the cau se that the p encil of refracted ra ys ha s a 
peculiar sha pE', b eing wha t  m ath ematic ian s ca U a skew sur
face, for in stanc e  li ke a winding staircase. I have r epr e
sen ted th e pec uliar sha pe of the way the rays of light take 
with in th e eye b y  a mo del of sil k thr ea ds. I t  will interest 
you, furni sting a taugible illustration how far exa ct sc ienc e, 
g uid ed by math ematic s, ma y pen etra te th e mysteri es of na 
tur e. 

At th e fir st d a wn of sci enc e, th e in vesti ga to r  i s  o ver po wered 
b y  th e di sco ver y of a g en eral law, which he then r epr esen ts 
b y  a diagram. So it i s  wi th th e eye. Th e la w  of r efraction 
wa s found , and th e eye call ed a liv ing camera·obscura of un 
i mpeachabl e per fec tion and diagrama tic r egularity. Astron 
o mer s ha ving found th e g en eral law of gra vitation, i mmed i
a tel y had a d iagr am atic system of th e world b uil t up. This 
undo ub tedl y  was corr ec t, bu t th en ca me the per turba tion s  in 
th e  orbits of the c elestial bodi es, wh ich had to be accounted 
for, a nd th ey wer e acco unt ed for b y  th e progress of astronom
ical r esearch . Th e sa me d evelopment took plac e in the 
science of th e eye. 'Th er e wer e  disturbanc es of vi sion , un ex
plainabl e a s  long as the organ of sight was supposed to be 
perfect. 'Th e on ward march of science found means to di s
cov er the causes of thes e di stu rb anc es and in str umen ts to 
mea sur e th em to one-thousandth of an inch. So me yea rs 
ago , wh il e exper iment ing on these subjects, I told a eertain 
mathematician, that we are no w abl e, not only to recognize, 
but also to m ea sur e th e irr eg ularities o f  th e eye. He, a s  
m :cn y  wise m en ,  had always b een a gr ea t skeptic wi th regard 
to the true scientific character of m edic in e, but could appre
ciate so fully the value of these inv estigatio ns , that h e  ex
clai med : "Th en sir, you command all conditions to introduce 
a strono mical acc urac y  into yo ur r esearche s." 

Many persons who like to h ear them sel ves, ca lled pr actical 
p eople, but who i u  r eali ty ar e only slow thinkers, do not li ke 
pur e scientific questions, the noblest tha t  can ever b e  di s
c ussed . These wou ld -b e  prac tical per son s ask what i s  th e 
ad van tage of such obscur e  in vestiga tion s? Peo pl e had b et
ter d evo te th eir time, they say, to mor e u sefu l  pursuits than 
to scru tin izing th e i mper fec tion s o f n atur e. I answer th es e 
prac tical peo{lle, that the disco ver y  of ever y t,ruth, of what 
kind so ever i t  ma y be, i s  t lJe most useful frui t of hum an labor . 

Thi s subjec t we ha ve ju st b een con sidering ,  prov es this con
clusively. You can ea sil y i magin e, that if a U  eyes ha ve ir 
r egula ri ti es, som e  will hwe th em exagg er ated to such a 
degr ee a s  to di mini sh th e po wer of sigh t. S uch eyes ar e 
wea k, and n ot ca pabl e of performing the duties our present 
state of civilization demands of th em. Th e educa ted of to
day, how ev er, know not only how to discover the optical 
irr egula ri ti es whic h cau se wea kn ess of si ght, but to d eter 
m in e  th eir n atur e  and d egree wi th such nicety, as to gi ve th e 
practical optician dir ec tion s, in wha t  mann er h e  has to grind 
a n ew kind of spectacl es-I mean c yli ndrical -b y  the aid o f  
which tho usand s  o f  wea k eyes ar e no w enabled to do an y 
fin e wor k, a s  well and a s  long a s  per fec t eyes. I think thi s  
i s  a spl endid rewarntu-the-Bcientist who invented the in str u
m en t  b y  which we ar e abl e to m easur e th e irr eg ular ities of 
th e  eye. 

We h ave no w accom pani ed th e ra ys of lig ht in to the eye, 
but I have no t men tion ed tha t wo nd er fu l  o pen in g  o f  the 
deepest black color in th e  middle of the iris , I mean the 
pupil . Thro ugh thi s  inlet, a ll th e rays of ligh t must pas s 
b efor e  the y reach the r etina . How is it that this ray of light 
i s  so blac k? 

Thi s qu estion ,  a gain seemin gl y  i mprac tic aJ, wa s muc h di s
c ussed so me 30 year s ago in Ger man Uni ver si ti es, and r e
sulted in one of the most brilliant and b en efic ial di sco veri es 
o f  mod ern sci enc e. Th e first i mpuls e to these in vestigati on s 
wa s gi ven b y  a sad and cri min al d eed , in a co nn tr y  to wn o f  
th e kingdom of Saxon y, b y  a cl erg yman i n  di scord wi th one 
of hi s pari shion er s. One dark night the minister on his way 
home was attacked and severely beaten. Being con vinc ed 
that th e per petr ator wa s no other than the man with who m  
h e  was a t  en mi ty, h e  entered a complaint a gain st hi m, bu t 
th e judg e  objected that sel f-testimon y and moral cOD vict ion 
altho ugh the y mi ght do very well in r el igio us matters, could 
no t b e  ta ken as evid enc e in courts of la w. Wh er eu pon the 
pri est, who was well ver s8d in l egendar y and scientific lore, 
r epli ed :  "Durin g th e a ffra y I r ec ei ved a severe blow upon 
th e eye whic h cau sed a br illian t li gh t to flash out of it, so 
tha t  I co uld r ecogni ze th e fea tur es of the a ssai lan t, who wa s 
th e m an I acc use." The judg e  wa s so sur pri sed b y  th e no v
elty of thi s  asser tion a nd the po siti ven ess wi th which it wa s 
utt er ed , that h e  d ecl ar ed h imself incompeten t, and a ppeal ed 
to th e o pinion of ex pert s. Th e question was brough t b efor e  
th e for um o f  the medical faculties of the Uni vers iti es o f  Leip
sic and Ber lin , and was studi ed profo undl y by the cel ebrated 
ph ysiolo gi st J ohann e3 Mull er .  '1'he result of hi s  r esearc hes 
wa s a mo st valuabl e ac qui si tion to sc ienc e, th e di sco ver y  of 
th e  so -cal led speci fic en erg ies of th e n er ves of sen se, accord 
in g to which a n er ve of special sen se, exc ited in an y wa y 
wha tever , in variabl y an swer s  b y  ca using th e sen sation pe
culiar to i t  alon e. Th e optic n erve, when pricked, burnt, cut , 
hi t, el ec tri fied ,  etc ., will in variabl y ca use a sen sa tion of l igh t, 
but thi s li gh t  i s  sub jec tive, <iue to an abnormal condition of 
th e n er ve, and no t in the l ea st c apabl e of b eing perc ei ved b y  
ano th er per son , o r  ill umina ting th e object s around the irr i
ta ted eye An yon e can r epea t  on him sel f  th e tr uth of the se 
sta tem en ts. Therefor e th e co mplaint of th e priest was di s
missed , hi s a sser tion s b eing in contradict ion to the laws of 
nature. 

Thi s c el ebra ted c ase was th e s�arting point of sc ien ti fic in 
quir ies in to the c au se of th e dar kn ess of the p upil of th e 
eye, and th e pec uliar condi tion und er which the pupil s of 
c ertain ani mal s, and sometimes al so of men , m ay b ecom e Iu 
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minou s. After a good d eal of preparatory labor Prof. Helm 

holtz solved the problem and in Ven ted the ophthalmoscope, or 
eye-mirror, an instrum ent by which it is pD8siblc to look into 
the de pth of a living eye and see i ts mar velou s in terior 

str nc tur e in all its details and brilliancy , as if it wer e a pic 

tur e  spr ead ou t b efor e  us. The o ptic n er ve expan din g  in to 

th e retiua, with it s wond erfull y ramifying net of arteries 
and veins, on which yo u can see th e pul sation of the blood 
as well as you can feel i t  on the wrist; the choroid with i ts 

shad es of pi gm entation and intricate interlacing of blood 
vessel s; na y, even the miniature images of o utward ob jec ts 

can b e  seen portrayed on the r etin a, and their r ever sal , for 

c en tur ies a topic o f  l ivel y dlscussion, directly observed on 
th e bac k- ground of the living eye. 

Th is wa s a tr iumph of science 80 great and important 
in its r esul ts a s  the instrument itself is small, and of ad
mirable simplic it y. I t  wa s at once made pr ac tical b y  th e 
combined efforts of man y il lu str io us phy sician s  who di s
co ver ed with it a gr eat number of diseases hitherto un 
kno wn ,  and which , a s  soon as they were r ecog niz ed, be
came amenable to treatment. The little instrument proved 
not only a mirror for the eyes, but revealed many of tho other 
evils which fl esh i s  heir to. It did not on ly inau gur ate a 
new epoch for the study of the organ of si ght, which in the 
short int�rval of two decades has become the most cultiva
ted, reliable, and beneficial of the various branches of m edi
cine, but led to the stuuy of other or gr.n s  in the sa me wa y. 
Mirror s for th e ear ,  the throat, ancl other parts of tb e bod y, 
opened so many fer til e field s for th e progre ssiv e labor of 
physiologi st s and physician s. 'l'here may be hardly any one 
among you but has been, or will b e, benefited by the practi
cal results of these inv estigation s. Even the French, the 
proudest of a U  nation s-the present cmp.pany as r epr esen t
in g th e American, of course, exc luded-recogniz ed the value 
of the ophthalmoscopEl, b y  g iving i t  th e hig hest pra ise a 
Frenchman is capable of. A French revie wer nai vel y said: 
"'fhe ophthalmoscope i s  suc h  an ad mirable German inven
tion that it deserves to be a French one." 

It take s a c ertain· time to ren der a great name populnr, b ut 
th e na me of Helmholtz a s  a crort tor of new science, will li ve 
as long as th e na mes of glo rio us Newton and Humboldt, and 
a s  that of a b en efactor of mankind ,  it wi ll b e  un sur pa ssed 
evon b y  th e blessed names 01 Dr. J pnner and the one over 
whose ashes this country is still weepin g, G eor ge Peabody. 

But l et us con tin ue, tha t  we may see how waves of ligh t 
ar e converted into n ervous fluid an u ultim atel y into tho ught . 
We followed them to thgir collection in th e im age upon th e 
r etina .  Th is m emb ran e h as a ver y co mplica ted struc tur e, 
which again ,  ha s b een in ves tigated nearly exclUSivel y by 
German ana tomists. Of th e many layers which compose the 
thin tran spar en t r etina , on e, the outer, i s  d istin gu ished b y  a 
pec uliar arrangemen t  and utmo st sub til ty o f  i ts elementary 
par ts. 'These ar e call eu rod � and cones, and each of them 
posseses an inner Imd outer portion. Throe years ago these 
details were at the limit of the power of th e stro ng est micro 
sc opes; but the invention of a n ew system of l en ses, the im 
memon system, add s so much ma gni fyin g po wer ,  while pre
serving good illumination, to the former micro scop es, that i t 
i s  no w pf)s sibl e to di stinguish further details in th e rod s and 
cones. Th e surface of th e minute staves i s covered b y in fin
itel y  fin e ner vo us fibers, finer than have been observed an y
wher e  el se in the animal organ ization. Th e outer portion of 
th e little staves consists of extr emel y d elica te disks, c emen ted 
tog ether b y  a glue, the refractive power. of which differs from 
that of the disks. In, around, or between these uisks-which, 
is not yet clearly made ollt -ter minat e the d elica te ner vou s  
fiber s which run over the surface of the inn er portions of the 
little sta ves. Until within the past two year s, nob od y  had 
d efini te i deas how the nerv e fib er s 1.vero acted upon by light. 

Ph ysiologist s contenteu themselves with the knowl edg e 
thai the outer la yer of the retina contained the percipient 
elements. Now it is s uppo sed, or rather on th e way to b e 
proved ,  that the waves of lig ht enter the little staves and a re 
r epea tedl y r eflec ted in the little diGks. A r emark abl e coi n 
cid enc e exists betw een the size of these disks and th e l ength 
of the light waves. The latter vary between '00003 to 
'00008 mm., according to the different colors, anu the thick
ness of the retinal littl e di sks lies between the smne limits. 
You all know that the different colors which compo se -the 
sunlight , are due to ether waves of different length, and may 
b e  i sola ted b y  m ean s of a pris m. If now a ra y of light, the 
undulations of whic h ar e of a c ertain length, say '00005 m m. , 
meets on its way a sub stanc e compo sed of different la yer s, 
the thickness of which i s  equal to, or a si mple multiple of 
the l ength of the light wave, the latter will no t proc eed in 
i ts co ur se, b ut b e  r ep eat eul y reflected from the two surfaces 
of th e la yer correspondin g in thickness to th e length of the 
light wave. Waves thus r ep eatedly reflected are e-aIled 
stand in g waves, and possess a much grertter force than the 
simple pa ssing or flowing waves. Standing wa ves ar e, th er e
fore, fit to. impart far gre ater commotions to the n erve fib er s 
in or on the disk, than the flowing waves. It is evident that 
the latter will b e  con verted in to stand ing wa ves only in disk s 
corr espon ding to th eir l ength. Th ey will only excite the 
nerve-fiber of th ese d isks, ha vin g passed the o th er s  wi tho ut 
ac ting upon th em . Su ppo se, for in stanc e, the light wave of 
blu e color , being '00003 mm. in length , enters a little retinal 
sta ff, th en i t  will pas s undisturbed through th e di sks of o th er 
dimensions than ·00003 m m., but after havin g onc e pen etra ted 
thi s  on e, i t  will b e  r epea ted ly r eflected . Thu s  special n er vou s 
fib er s ar e exc ited , and the definition of natural philosoph er s, 
that color i s  no thin g' b ut the sensation of ether waves of a 
spec ific l en gth is acco un ted for. Her e th e ligh t wave end s; i t  
do es no t d i e  ho wever , b ut i s  transmitted to the ether-zones 
env elop in g the molecules of the optic n erve . Usuall y  thi s  
tr an smi ssion i s  c dl ed ab sorption of light. 
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Natural science has o f  late discovered a law o f  the great

est fundamental importance, the law of preservation and cor
relation of forces_ This law Ehows that force can neither be 
created nor destroyed, it can only be transferred .  and mani
fest itself under other phenomena. Light can be convertt,d 
into electricity, and the nervous current is very much akin to 
the electric current. It move3 the magnetic needle, and has 
many properties in common with the electric currents. They 
are, however, not identical, since the velocity of the nervous 
current, as Helmholtz was the first to show, is only 61 mt. in 
a second, while that of the electric current is not far from 
300,000 miles in the same time. 

Thus far we are able to accompany the light wave : it has 
united with the nervous fluid, and will thereby be transmit
ted to the central organ of the nervous system, the brain, 
where it is ultimately converted into thought. 

But here, science in its present state, stands on the confines 
of an apparently unfathomable mystery, to penetrate which 
another mirror must be invented. I have, however, faith in 
the power of science, and am convinced that nothing is  
impenetrable to the eye of the human mind. 

The history of civilization showd a slow work, and frequent 
disturbances by political convulsions. Europe, especially 
Germany, where scientific invest.igation is so generally ap
preciated and liberally encouraged, may be crushed witb the 
downfall of' the untenable forms of personal government ; 
but this country, although still betraying many deficiencies of 
youth, is the bright star that will usher in an epoch of higher 
culture. 

In regard to the last problem of our subj ect. the formation 
of thought out of visual impressions, centuries may pass, 
b('fore a brain mirror will be invented. But so sure as science 
is ever progressive, so sure it is that another Helmholtz will 
will come to invent this mirror, and as the course of civiliza
tion and human progress is westward, let us hope that he 
will be-an American. 

.. _ .. 
MAMMALIAN FOSSILS.·_·A FACETIOUS REVIEWER. 

Mr. J. P. Lesley contributes to Old and New, a review of 
the recent work of Dr. Leidy on " Mammalian Fossils of 
North America," which is worth reading for its humor as 
well as the scientific information it contains. It is so seldom 
that scientific discourse is relieved by wit, that it is refresh
ing to meet occasionally with an essay which happily blends 
learning with fun. 

Mr. Lesley says : 
The long expected and truly magnificent work of Dr. 

Leidy, on the mammalian remains in the rocks of Nebraska 
and Dakotah, with a synopsis of all the mammalian fossils as 
yet discovered in North America, has at length appeared. It 
forms an entire volume of the quarto " Journal of the Aca
demy of Natural Sciences " of Philadelphia, and is  illustrated 
with plates excellently well done. These plates show the 
teeth, j aws, heads, and limb-bones of the American fossil 
mammals, either life size, or on a reduced scale. Dr. Hayden 
prefixes to the book a geological description of that remark
able part of the United States, where the greatest treasures 
of this sort have been preserved for our astonishment and 
study. Creatures lived there, strange enough to test the 
credulity of the most superstitious-hogs that chewed the 
cud, deer that had solid hoofs like horses, or horses with 
cloven hoofs like deer ; tropical pachyderms feeding at the 
swampy margins of vast fresh-water lakes, from the shoTt s of 
which arose ranges of the Rocky Mountains in 45° north la
titude. 

North America in pre-human times was provided with 
every kind of mammal excepting man-horse, deer, cow, 
sheep, elephant, rhinoceros ; and the smaller kinds were not 
forgotten -except the hippopotamus. That would h�,ve 
been a little too absurd. The red Indian and the mastodon 
together ?-that is all right. But the corn-planter and the 
river-horse of t ! ' e Nile and Niger I-not if you please. 

Such at least were our reflections, until a Friday night, a 
few weeks since, we were destined to hear Professor Cope in
form the members of the American Philosophical Society, 
that he had just discovered an unmistakable hippopotamus' 
molar tooth in a bed of Miocene Tertiary marl in New Jersey, 
and that a learned friend of his had collected other teeth, 
from a similar position in th'l series of rocks in Maryland, 
w�lich he identified generically with hippopotamus. But the 
two species were differe'1 t :  that of the New Jersey locality 
having been no larger thr n  the common hog, and distin
guished by certain tuberculous processes studding the crown 
of the tooth, from which feature Mr. Cope should construct 
its specific name. 

vVe a5k, what does all this raree show of Palooontology 
mean ? Who gets up those strange and varied forms ? vVas 
there no trick of humor in these shapes ? Are we to cal ! 
them tentative inventions, of a busy, ever busy mind, never 
satisfied with the result, but ever'changing the combination, 
ever reaching toward a higher pitch of success ? Or do we 
see a slow eternal growth-form expanding into form-form 
budding out of form-as in some vast circumplanetal coral 
reef, filled by one family of life, fed by one gulf stream of 
vital force, energetic, but half conscious, and as improphetic 
for itself of its own culmination in man, as the British savage 
was of the appearance of his children, the Newton and the 
Farailay ? 

The books say that no mammal has ever been found in 
rocks older than the Tertiary. Some years ago-a good 
many years ago, in fact, for it was in those early days of the 
Philadelphia Academy, made brilliant with the presence of 
Wilson, and Nuttall, and Say, and McClure, and Bartram, 
and Ord, and the Abbe Da Serra, and the wild Rafinesque, 
and the enthusiastic Vanuxem-Dr. Bartram found in the 
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cretaceous green sand marl of New Jersey, a vertebra, which 
he so labeled (libeled is the proper word here), and placed 
it in the Academy's m useum. Some time afterward, Dr. 
Leidy pronouncing it the vertebra of some extinct whale, 
and the European palooontologists being startled at the 
thought of a cretaceous whale, Sir Charles Lyell wrote over 
to Mr. Conrad, to look up the spot and verify the rock. lIe 
did. The marl was not cretaceous-but Middle Tertiary. 
Europe fell back in its easy-chair and lit another cigar, with 
" Infernal American pretension," BOtto voce. 

But the cigar was hardly lighted, when it was flung again 
into the gmte. Dr. Emmons had found a mammal in the
Europe sprang to its feet with a thundering " What ?"-in 
the Trias of North Carolina. This was rather too bad. In 
the Old W orId-that land of precedent and vested privileges 
-they could find no precedent for suckling babies whhlh 
went back or down, lower than the Tertiary. The American 
cretaceous pretense had been squelched: No one thought of 
the Oolite. It was folly to suggest Lias. Madness alone 
could dream of babies at the breast in the age of the Mus
chelkalk, Keuper, or Rodte-todt-liegende. Their very names 
were against it. One might as well go recklessly two steps 
deeper-Permian-Carboniferous, and dig extinct sucking
pigs out with anthracite coal. 

But how vain are the assaults of prejudice against the 
gates of Truth I A fact envelops us like a nightmare-or 
the cool night air-however we may rage or rhyme. Em
mons found two perfect little one-side j aw-bones, about an 
inch and a quarter long, and so smooth and perfect that a 
lens could detect no fracture anywhere, and he found them 
in that iron-ore bed which lies between the two layers or 
benches of the Deep River coal-bed, at Egypt, in North Car
olina. This stratum of iron ore is only two feet thick ; and 
each layer of coal, abova it and below it, is about two feet 
thick. But the ore contains millions of teeth of reptiles and 
fishes belonging to extinct genera and types of Triassic age. 

Dr. Leidy examined both the specimens found by Dr. Em
mons, and received one as a gift for the Academy'S museum. 
They were alike. They belonged to a little mammal no 
bigger than a field-mouse, but with elongated jaws ; for it 
fed on the numerous insocts of that period ! Dr. Leidy has 
now explained to the Academy the most remarkable deduc
tion to be drawn from these little waifs of a by-gone world. 
Until their discovery it was taken for granted that all jaws 
of mammals were provided with knuckles, knobs, or con
dyl es, at the upper hinder end, articulating into a socket in 
some form of temporal bone, attached to the other bones of 
the skull. All other known mammal j aw-bones were single 
bones, armed with a condyle. Shall we say that this poor 
little old-fashioned Triassic mouse's jaw-bone wasn't worth a 
condyle ? Or, more probably that condyles hadn't been in
vented then ? Its little jaw ends, backward, in a broad, 
smooth, nearly straight edge, chisel-shaped. How it was at
tached thus to its poor little head, or wh ether it had an aux
iliary bone with a cond yle on that, to articulate into the 
head, are questions, like many others, w aiting fortunRte dis
coveries to be answered. Reptile j aws, instead of being sim
ple, are made up of S everal pieces ; first, the long bone for 
the insertion of the teeth, a splint bone laid along its base 
inside, a triangular bone at its back end, a large bone on top 
of that, and an articulating bone (in lieu of a condyle) cap
ping that again. We see in our poor little mouse, a praise
worthy attempt to free itself from this horrid reptilian style 
of getting up (resembling the feminine coiffure of the day), 
without attaining to the dignity of wearing a condyle. 

Probably the mouse was in the intellectual posture of that 
member of the London Royal Society, who, in 1776, when 
Paine patent ed the crank for the steam-engine, wrote a me
moir to show that the crank was in.tpplicable to the steam
engine ; and another and more distinguished British engi
neer followed his brother member's assertions, with a con
clusive mathematical demonstration, to the same effect . It 
is soothing to believe that in Triassic, Liassic, and per-haps 
through Cretaceous ages, the dislocation of the jaw was a 
casualty unknown to mammals. All jaws as yet were many
hin ged, ligamentous, and capaciously flexible. The bird-like 
kangaroos of the Connecticut River Valley-the enormous 
Hadrosaurs of New Jersey-could worry down gentry of half 
their own size. They had the cheek to do it. 

.. _ .. 
[For the Scientific American.] 

THE COCOA PALM. 

EX J. CANTIN!. 

A brief sketch of one of the principal pal m trees may be of 
interest to many of our readers, especially at this particular 
season of the year, when tlie leaves form �uch an important 
article of commerce, and an object of general adoration in the 
Christian world. In some places, especially iu Catholic coun
tries, the palm leaves are largely imported from the southern 
coast, and an extensive business is carried on, though only for 
a sllOrt time. 

The inhabitant of the North, who has never visited the 
tropical countries, has but a faint idea of the actual beauty 
and grandeur of these plants, which, even in the South, 
amidst eternal verdure, are ever an object of admiration. 
From our earliest childhood we hear the word " palm " in 
connection with every thing that is beautiful and poetical. 
We speak of the " palmy days," when we think of times of 
happiness ; and we say, " he has carried off the palm," when 
we allude to glbry. It would be difficult to say how long 
the palm has been associated with religion and sentiment, as 
the word " palm " itself is an expression of comparatively 
modern times. The Romans called a tree which grows on 
the shores of the Mediterranean the " Fan Palm," probably 
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Oli account o f  the resemblance o f  its leaves t o  the palm of 
the human hand (palmer). 

One of the loftiest of the palms is the cocoanut tree (COW(r, 
nucijera), which grows to a hight of from sixty to a hundred 
feet. According to some naturalists, it is a littoral plant, but 
Humboldt and Bonpland assort that they met with it inlanu 
(in Mexico), though of a growth somewhat inferior to those of 
the sea shore. The tree prefers a sandy, arId soil, and it is 
rare that much vegitation is found growin!{ around it. The 
cocoa-palms adorn the otherwise deselate beach or tb e low 
islands. Gliding along the shore in a beat, tho attention of 
the traveler is aroused by the doleful, wailing sound which 
the wind causes in waving to and fro the long leaves. There 
is something solemn and almost ghost-like in the appearance 
of an avenue of cocoanut trees, when seen by the peculiar 
moonlight uf the tropics, especially when there is a strong 
breeze blowing. The leaf-crowned summit forms,everywhere, 
an obj ect of truly intertropical scenery, and the palms well 
deserve the namo given to them by Linnmus, " Kings of Veg
etation." 

Various, nay, " hundredfold," as the natives express them
selves, are the uses of this plant, and i t s  propagation may be 
censidered as a never-failing source of progressive national 
prosperity, for it will furnish, with but little troullle, cloth
ing, feod, and habitation. 

Almost every particle of this tropical production can be 
used. The trunk serves to build the huts; the rInd or husk, 
which is fibrous, is used, everywhere, for matting, brusheS, 
etc. The leaves, which measure some twenty feet in length, 
are, also, of great utility. 'fhe fin est roofs are made of the 
plaited cocoanut leaves. Screens, baskets, hats, and many 
other domestic articles are made of them. ']'he heart or young 
leaves, called " cabbage," is an excellent vegetable, which 
can be prepared in m!1ny different ways. The dried leaves 
are sometimes used as torches in dark nights, while the wash
er-women often burn the foliage for the sake of its alkaline 
ashes. In the East Indies. the leaves of the cocoa palm, like 
those of the Palmyra, serve the natives in lieu of p!1per, upon 
which they wlite with a stylus. It is not unusual that lot
ters, written upon these leaves, neatly rolled up, and sealed 
with a little gum lac, pass through a pestoffice. 

The most important part of the tree is the nut,which grows 
in bunches of twelve or more in number. In some parts, the 
fruit can be gathered four and five times a year. The liquid 
or water, or, as it is generally and improperly termed, the 
" milk," is, in the young nuts, a most delicious draft, as it is 
always cool, more particularly early in the morning. It is 
slightly effervescent, and, if mixed with Madeira wine or 
brandy, it makes an excellent beverage, though many con
sider it unhealthy. The natives ascribe many inestimable 
properties to this liquid ; amongst others, they pretend that, 
if used as a wash, " it clears the face of wrinkles and imparts 
to it the rosy tints of youth." 

The milk is made of the kernel itself by grating it and 
pouring warm water over it, after which it is pressed, yield
ing a whitish liquid.  This milk is almost indispensable in 
the tropics, and fully takes the place of animal milk. Bread 
and pastry, prepared with it, are most delicious, and retain ail 
almest imperceptible taste of cocoanut. The albumen of the 
young nut is quite soft, and can be removed with a spoon, 
and might appropriately be termed " a  vegetable blanc 
mange." 

Another valuable and important article of commerce,obtain
ed from this nut, is the oil. The natives all understand how 
to extract it from the kernel by a most simple process. They 
remove the kernel from the shell and boil it in water, after 
which they pound it in a mortar and then press it. '1'he milk 
or liquid is then put over a slow fire. The oil or fa � will soon 
float on the top and can easily be Gldmmed off. Two quarts 
of oil are usually obtained from fourteen fresh nuts. '1'his 
oil, when fresh, is excellent for cookin g purposes, and for fry
ing fish and plantaim ; but, not being rectified, it soon turns 
rancid, thus giving a most disagreeablo taste to the food pre
pared with it. The natives evorywhere In.vlsh it upon th<:ir 
persons, as a preventive against the st ing of insects, or to 
givo to their skin a glossy appearance. In cool weather, or 
even over night, it  becomes quite hard, and requires melting 
before it can be used for burning. Cocoanut oil is, with the 
exception of the Cohune oil, the only article in use among the 
Indians of America to burn in lamps and torchES . 

'1'he much-relishe,l " toddy " is also obtained from the cocoa 
palm by tapping the trunk. This bevera ge is slightly stim
ulating, and, when fermentation has set in, it is intoxicating. 
During the state of fermentation, this liquid can be used a s  
yeast, and the bread made with i t  i s  remarkably light and 
spongy. 

'fhese are the general uses which are made of this valUilble 
plant ; but the, inhabitant of the tropics will discover many 
more, which are, however, of value only to those who live 
there and are able to make use of the numerous medicinal 
and other properties attributed to this tl'(,e. 

----------.. � .. �---------

How TO CLEAN PAINT.- There is a very simple method to 
clean paint that has become dirty, and ,  if our housewives 
should adopt it, it would save tllem a great d eal of trouhle 
Provide a plate with some of the best whiting to be had,  and 
have rE'ady some clean warm water and a piece of flannel, 
which dip into the water and squeeze nearly dry ; then take 
as much whiting as will adhere to it, apply it to the painted 
surface, when a l ittle rubbing will instantly remove any dirt 
or grease. After which wash the pal't wel l with clean water, 
rubbing it dry with a soft chamois. Paint thus cleaned looks 
as well as whcn first laid on, without Bny injury to the most 
delicate colors. It is far better than using soap, and docs not 
require more than half the time and labor. 
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DUGDALE ' S  UNIVERSAL CLOTHES WASHER. 

The operation of hand washing is not only one of severe 
labor but it also entails-when performed in the ordinary 

way�injury and great discomfort to the hands, which need 

constantly to be plunged in an alkaline liquid which attacks 

p.nd dissolves the cuticlp, acting with the friction to often re

move the skin entirely from the more exposed parts. The 

water employed cannot in the ordinary way be raised above 

that point which the hands can endure, and it will b: �bvious 

upon a moment's consideration that could the fncHon be 

aided by a higher temperature than that commonly employed, 

and the consequent greater solvent power of the suds, the 

work of the lauudry would be much lessened. 

'1'he accompanying engravings illustrate a device whereby 

lHg . 1 .  

the hands are spared the discomfort anu lllJ ury re ferreu to, 

and the temperat ure of the suds may be maintained as high 

as is possible in an open t ub. 
The device is shown in detail in Fig. 2. It will be seen, it 

is simply a rubber. consisting of two parts in a suitable frame, 
which clasps the clothes when it is in use. The two parts. 
when brought together present a rounued form, the exterior 
being fluted like a washboard, and the interior being made 
concave as shown, so that buttons, hooks, etc., may be clasped 
without damage. 

The upper part of that portion of the device which clasps 
the clothes, sl id"s in grooves made in the side pieces of the 
frame, and is raised or opened by pressing back the bolt 
which locks it  to its place, and pulling it  upward by a knob 
or handle provided for that purpose. 

The clothes are fastened in by rushing the knob down. 
Common tubs and zinc wash boards are us ,d  ; the wash board 
is temporarily fastened in the tub, upon which the clothes are 
alternately drawn, and pressed down against the bottom of 
the tub ; and they may be rubbed when required by applying 
one hand to th e middle c ross piece. This inventiou enables 
the operator t') use suds hotter than the hands can bear, which 
dissolve the grease and dirt much more rapidly than suds at 
It lower temperature. 

The device is very light, weighing only three pounds, and 
it is sold for introduction lit a price within the reaeh of all. 

Patented , January 18, 1870, by James K. Dugdale, of White 
Water, Indiana, who may be addressed for further informa
tion, and to whom orders for the universal clothes washer 
may be sent. 

.. _ -
ARTIFICIAL IVOIw.-Tables for photograpby are made by 

mingling finely-pulverized sulph ate of baryta or heavy spar 
with gelati a or albumen, compressing the product into 
shllilts and drying it. 

� cicntifit 1\utcritntt 
Improved DIamond-Pointed Steel Drill. 

We have on various occasions called the attention of our 

readers to the great efficiency of opaque diamonds when ap
plied to the cutting of hard materials. No existing substance 

can resist their action, and their durability when thus em

ployed is very remarkable. 
An annular drill used on the machine, which forms the 

subj ect of the present article, was recently employed in a 

tunnel of the Consolidated B ullion aud Incas Silver Mining 

Company, Colorado, the tunn el having been at the time driv· 

en 600 feet into the mountain. This drill cnt horizontally 

through 417t feet of very hard quartz and feldspar rock ; the 

expens� for diamonds in drilling this distance being only 
thirty dollals. 

This is only one of the daily accumulating 
proofs of the wonderful industrial value of  the 
opq,que diamonds, or-as they are more com
monly called-carbons and the gr€at economy 
secured in their use for cutUn� and abrading 
t he hardest materials. 

We cannot, perhaps, place the defects of per
cussion drilling in a stronger light than by 
quoting from the report of the Commis2ion 
to the Paris Universal Exposition. 

Th e Commisson, after des:lribing M. Som
meilier's machine-which has its solid steel 
drill attached direct to the engine piston , and 
conceding its manifest superiority over other 
percussion borers, proceed to say : 

" Let us now inquire if this apparatus has 
an swered the expectations of its author, and 
if this system of percussion will really render 
the service expected of it. We do not hesitate 
'0 express the opinion that it has not; and the 
following data will, we thi nk, prove beyond 
a doubt that a percussion machine is not the 
one that should be employed in this kind of 
work . 

" If we eyamine the staff employed in re
pairing the percussive tools. then used at the 
Mont Cenis tunnel, we remark that in 1863, 
for eight machines working there wertl sixty 
in the shops. At this time (1867), when the 
work is carried on both from the French and 
Italian sides, the number of engines working 
is sixteen, and the number of those in the 
workshops repairing is two hundred. 
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adapt it to this p urpose ; securing superior speed, lightness 

steadiness, and durability. 
A swivel head has also been added, by which the drill may 

be pointed in any dir tction ; and the drilling may proceed at 
any possible angle with the vertical axis of the entire 

apparatus. 
The hollow screw shaft is also an American improvement, 

which, added to the numorous other minor improvements, 

renders the machine, as we herewith prefent it, in the accom

panying engravings. al most unrecognizable as the offspring 

of the original French machine. 
The machines used in driving tunnels bore frolll three to 

five holes simultaneously, each in a d ifferent direction i f  
desired. 

LESCHOT'S DIAMOND-POINTED STEEL DRILL. 
" Twenty-four men were constantly employed in repairing 

eight machines." 
The Commission proceed to say, that, even admit ting the 

possibility of constructing machines so that excessive repair
ing might be avoided, the percussion system is still liable to 
the obj ections that it makes an extravagant de mand upon 
motive power, and that it cannot, on account of the great 
vibration be made to drill a circular hole to any great depth , 
which is a serious obstacle to the use of cartric!ges in blast
ing. They further express their conviction that the percus
sion system must eventually give place to th9 rotary system 
of drilling rocks, and warmly indorse the latter system 
as represented by the Leschot d iamond annular drilling ma
chine at the Exposition. 

From the stuuy of the imperfections of the system of per
cussion drilling, ]\,f. Leschot conceived the idea of setting dia
monds in an annular cutter, the general form of which is 
shown in Fig. 1 .  

I n  the report of the Paris Exposition, before alluded to, the 
Commissioners make a comparison between the power re
quired to penetate rock by means of this annular cutter, and 
that required by those drills which pulverize the rock to the 
full width of the hole, and pro�ounce the same to be in the 
proportion of 61 to 204. 

This fundamental part of th e device has, however, been 
improved upon since the introduction of the machine into 
this country. The diamonds aI''' now securely fastened, and 
are set so as to give ample clearance, for the free descent of 
the drill, and the movement of the core through the tubular 
stem of the ring. cutter. 

Great i mprovement has also been made in the varions 
working parts of the apparatus. 'fhe original French ma
chine only admitted the rotation of the drill at a speed of 
one fourth that now employed. The feed gear has also been 
greatly improved, so that the cut of the diamond tool may be, 
without delay, changed from the one hundredth part of an 
inch to the four hundredth part of an inch at each revolution 
of the drill ; and this  gear is  now so constructed as to auto
matical ly adjust the feei to varying hardness of the rock 
through which the drill successively penetrates, giving 
slower feed when hard 8trata are encountered, and resuming 
its rapid feed when the hard stratum is penetrated. 

The oscillating cylinder engine has been substituted for 
the fixed cylinder engines, and iii specially constructed to 

Fig. 2 reprosents a "  No. 1 Prospect ing Drill," so called he 
cause of its general use in testing the character and value of 
mines and quarries. It consists of a small, upright boiler , 
to one side of which is firmly bolted the cast-iron frame which 
supports the engine and swivel drill-h ead , gears, and screw
shaft , as sho wn in the engraving. The engine-nn oscillator 
of from five to seven-horse power-is shown at A, n is the 
screw-shaft with drill passing through it. This shaft is made 
of hydraulic pipe from five to seven feet in len gth , with a 
coarse thread cut on the outside . This thread run s the entire 
length of the shaft, which also carries a spl ine by which it i s  
feathered to its upper sleev e-gear. Th i s  gear i s  double, aDd 
connects by its lower teeth with the beveled driving-goal', 
and by its upper teeth wi th the release-gear, E. This 
release-gear is feathered to the feed shaft, F, at the bottom 
of which is a frictional gear fitting the lower gear on the 
screw shaft, which ha� one or more te eth less than the fric
tional gear, wherehy a di ff�rential feed is produced. This 
fr:ctional gear is attached to bottom of feed shaft, F, by a 
friction nut ; thus producing a combined diff" rential and fric
tional feed which rend ers the drill perfect ly sensiti ve to the 
character of the rock through which it is passing, and main 
tains  a uniform pre8sure upon the same. The Stvere and 
sudden strain upon the cutt ing points, incidental to dril ling 
through soft into hard rock, with a positive feed, is thus 
avoided. 

The d rill proper (passing through the screw shaft, B), con
sists of a tubular boring bar, made of lap-weld pipe, with a 
steel bit or boring. head, D, screwed on to one (Jud. 'rhis bit 
is a steel thimbl e about four inches in length, having thI ee 
row s  of black diamonds in their natural rough state firmly 
bedded therein, so that the edges of those in one row proj ect 
forward from its face, while the edges of those in the other 
t wo rO Wb proj ect from the outer and inner peripheries respec 
tively. 

The diamonds of the first-mentioned row cut the path of 
the drill in its forward progress, while those upon the outer 
and inn er periph ery of thA lool enlarge the cavity around the 
sam'e, and admit the free ingress and egr8ss of th e water .as 
hereafter described. As the drill passes into the rock, cutting 
an annular channel ,  that portion of  stone encircled by this 
channel is of course undisturbed , and passes up into the drill 
in the form of a solid cyli nder. This core is drawn out with 
the drill in sections of from 8 to 10 feet in lenllth 
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The sides of the hollow bit are one fourth of an inch thick , 

and the diamonds of the inner row proj ect about one eighth 
of an i n ch, so that the core or cylinder produced by a 2-inch 
drill (t he ordhar y size for t esting) is one and a quarter inches 
in diameter. 

Inside the bit, D, is p la ced a s elf- ad just ing wedge which 
allows the \lore to pass up into the drill without hindr an ce, 
b ut w hi ch impinges upon and holds it fast when the action 
of the dr ill is reversed-thus breaking it off at th e bottom 
and bringing it to the surface when the drill is withdrawn. 

In order to withdra w the drill it is  only necessary to throw 

h 

OF EN CUT OR QUARRY DRILL. 

out th e r eleas e g ear , E, by s lidin g it up the feed-shaft, F, to 
wh ich it is feathered , when the drill ru ns up with the same 
motion of the eng in e  which carried it down, but with a 
velocity sixty times gr ea ter ;  that is, the Epeed w ith which 
the drill leaves the rock, bringin g  th e coro with i t, is to the 
speed with w hi ch it penetrates it as 60 to 1 -t he revolving 
velo cit y in bo th c as es b eing the same. 

The drill roa may be ext end ed to any desirable length by 
simply addin g fresh pieces of pip e. Common gas pi pe is found 
to serve ad mirably for this purpose, the successive leng ths 
bei ng quick ly coupled together b y  ae inside coupling four 
inches lo ng, w ith a hol e through the cen ter of "ach to admit 
the water.  The drill is h eld firmly in its place by th e chuck, 
G, at bottom o f  scre w shaft. 

The small Bleam p ump , C C, is connected by rubber hOclC 
with an y co nv eni ent stre am or r es er vo ir of water, and a lso 
with the outer end o f  the drill pipe, b y  a similar hos e h avi ng 
a swive l jo int , as sho wn in the cut. Thro ugh this hose a 
t-inch stream of water is forced by the pump into the drill 
from which it escapes between the diamond teeth at the bot
tom of the b it, D, and passes rapidly out o f  the hole at tho 
surface of the rock carrying away all the g rit and borings as 
fast as produ ced . "Vhere water is scar ce or difficult of access, 
a spout is laid from the mouth of' the hole to the tank or 
rerservoir and a stra iner att ach ed 
to the connecting hose, so that th e 
same water m a y  be uS2d over and 
over again with but little 1mB. 

This patt ern rotates the drill from 
300 to 360 revo lution s per minute. 

Fi g s. 3, 4, and 5 represent, respec

tive ly, drilling machines of various 
kinds, designed for particul ar llses, 
b nt identical in all essential points 
with the one described . �.- .. 

$ titnfifit �mtritnu. 
idity of work, has been manifested by any other rock-drilling 
apparatus we have seen . A machine, like that showl]. in Fig. 
2, cut through Hell G ate rock (very hard) at the rate of eight 
and one half inches in four and one half minutes, and through 
brown sandston e at the rate of thirteen inches in two and 
one fourth minutes in our presence, notwithstanding that its 
operation was retarded by the bad quality of the oil used for 
its lubricatioR, and want o f  sufficient steam to run at  maxi
mum speed. 

In very hard trap-rock quartz or granite, eight feet per 
hour is found to be- fair average rate of boring, where holes 
are not requi r ed to be over one hundred feet deep and two 
inches in diametEo'r ; while in sandstone, marble, slate, etc., 
fiftEo'en feet per hour is easily bored. 

These facts, together with the simplicity and solidity of 
the machinery, obviating the vexatious delays and expensi ve 

FIG. 4 
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nitude o f  their boundless resources ; but only when compared 
with the insignificant areas of our anthracite coal-fields , can 
we appreciate the value of those immense deposits of the 
most available of fuels. 

We possess, says the ilfiner3' Journal, considerably less th an 
500 square miles of anthracite coal formation, 9nd even this 
limited area has bean ruinously encroached on and curtailed 
b y  was teful and impro vid en t  mining. Y ot those little bas ins 
now produce over 1 5 ,000,000 tuns of coal annuall y, or more 
than t wo-thirds of the entire coal production o f  the State. 

"Ve may live to see the time when the coal-field s of tho 
State s hall prod uce 50,000,000 tuns annually , s ince th e y ear ly 
increase m ay r easo nabl y b e  estimated at 2,500,000. Of course 
this canr:ot come from the authracite mines. Our bituminous 
c oal-fl eld s mus t furnish the largest portion of the annual in
crease of the coal trade. Anthracite will, moreover, become 
too scarce, expensive, and valuable for use, when the bitu
minous will answ13r the same, or even a better purpose. The 
royalty on anthr aci te is, and will be, a l arge item of its econ -
0my' wh ile the cost of mining is, and must be, greatly in 
excess of the comparative cost in mining bituminous coal . 
The relative distances from markets, or p laces of consump
tion, are in favor of the an thr aci tes in the East, while i n  thll 
North, Northwest and West, the distances are in favor of the 
bituminous ; but g en er all y the advantagfJ will, in future, b(j 
more and more in i avor of the latter and against the former, 

except in favored 10 
cali tics. 

With 16,000 sq uare 
miles of bituminous 
coal-ficlde, and l ess 
than 500 of anthra' 
cite., we must dr aw 
large ly on the one to 
save the other in th(l 
future. Providential 
ly, we find in bitu. 
mi nous co al the de. 
ments needed by s ci
ence, pre-eminently. 
for the advancement 
of the industrial arts 
of the age. 

SINGLE DRILL TUNNEL MACHINE. 

A pure and r:ch 
bituminons fuel is 
adaptable to all the 
wants of society for 
the production of 
light,heat , and force. 
It m ay ,  or can take 
the place of anthnt_ 

repairs incidental to percussion d rilling, place these machines 
in the front rank of labor-saving inventions. 

The first patent issued in America for this application of 
the diamond was granted to M. Leschot, July 14 , 1863 , and 
r eissu ed to M essl's. A. J .  Severance and "V. '1'. Holt, Feb. 16, 
1869 , and October 26 , 1869. 

A s econd patent, covering the various mechanical devices 
employed in operating the tool, was granted to \V. T. Holt 
and John North, June 22 , 186D. 

During the past two ycars-within which tim e  th e inven
FlO . 5 .  

cite in almost, i f  not every case, where fllel is required, b ut 
anthracite cannot so generally take the place of bituminous 
coal. 

All coals undergo destructive distillation in their combus. 
tion, but ant'lracite,  being mainly solid carbon, will on ly 
yield its gas, or ignite and burn, u n der a high tomperat ul'<', 
But bituminous coal is read ily converted into gas, ignites 
easily, and burns under a comr arativ ely low temperature, and 
gas, however produced, will yield greater resul ts in h eat th an 
c an be obtained from any crude mineral fuel ; while the gas 

is  clean and pure, which can scarcely 
be said of our best coals in their raw 
state. 

In the Siemen's and other simil ar 
pro cess es ,  for the prod llction of che ap 
gas as a i uel, from ordi nary bitu
minous coal, and its application to the 
m anufa cturing arts, we must recog
nize a scientific improvement of great 
pr actical value, adaptable to an al
most unlimited extent, and availa. 
ble, not only where intense heat and 
a pure fuel is required, but al so in 
ne arly all cases where coal is scarce 
and dear, and economy is a consider
ation. 

Fig. 3 is  an open-cut  or quarry 
drill, designed for blaBting and gad 
ding purpose's.  It is al so (exten sively 
used for railroad gradin  g, surfaco 
mining, well-horing, etc . ,  where it HEAVY PROSPECTING AND WELL·BORI N G  MACHINE. 

We find in the. statisticg of the coal 
trade for the past yoar, that the pro. 
duction and consumption of bitumi. 
nous'  coal is increasing in a greater 
r at io than the anthrac; te. This mllst 

continue in the future, 'until the bitu 
minous column, whi ch II few years 
ago was insignificant in amount, will 
lead the coal trade in Pennsylvania. 
It is now used in our roll ing mills 
and forges, even in the midst of tho 
anthracite mines. This seoms like 
" carrying coals to Newcastle," but is 
nevertheless a fact ; while for the pro

is necessary to havo the l:oilnr at ft distance from tlll' drill, 
or to connect with a stationary boiler on the prem ises . 'This 
machine is adapted to rotate its drill from (JOO to 1,000 re
vol utions per minute.  

Fi g .  4 represents " sin gle-dril l tunnel machine, constr ucted 
to work in tunnels of any hight, from fo ur to six teen feet ; 

boring holes at any rC'l " irecl angle, as neal' to the top or 
bottom of the heac1 in g t\S desired, and clese to either side 
wall. 

Fig. 5 exhibits the heaviest prospecting and wel l-boring 
machine. 'l'hh, madline bores holes from two to four inche s 
in diameter, and to any d epth within one thousand feet. "Vo 
have pErsonal ly witnessed the working of the dril l ,  as herein 
deEcribed, and can say that nothing like its efficiency and rap-

ion c am e  into the hands of its preeent proprietors-all the 
above-mentioned improvements over the French machines 
have been made, and the drill successfu lly introduced into the 
principal Eastern, Middle, and Western States, and the South
ern States of Maryland and Virginia. 

For further information as to rights and machines, address 
Severance & Holt, 16 Wall street, New York. 

.. _ -
The Future Supply o r  BltIunlnous t o  the Easterll 

Market ... , 

A brief glance at any geological map of th e coal regions of 
Pennsylvania, which cover nearly one-third of the entire ar ea 
of the State, will be snfficient to convince any ono of the vast 
future importance of our bituminous c oal-fields and the m ag-

duction of illuminating gas, a rich bitumino us is the only 
coal at present mado use of. 

Anthracite is a monopoly. It is limited and invaluable for 

certain important purposes, for use in the blast furnace, for 
domestic uses generally, and many other cases, where bitu
minons coal cannot come into competition in the Eastern 
markets ; bnt the tendency of innovation is  against the latter 
and in favor of the former. Bituminous coal may substitute 
anthracite i n  many cases, but anthracite wi ll rarely replace 
bituminous in future. 

... _ .  
I<'araday's Titles, 

lraraday h ad ninety-five titles and diotin ctionH conferred 
upon him. One of them , nam ely, that of F. R S., w a s  

© 1870 SCIENTIFIC AMERICAN, INC.



284 
sought for ; (Ill t h e  rest were spontaneo us expressions of fll
speet and good.-wiU from the so�ieties named ; but, after all, 
his best title was that of a tru'1 gentleman. All mon spoke 
well of him. Although of humble birth, he never sought 
social dis tinctions ;  althoagll born poor, he never coveted 
riches. In this respect he was very different from Sir Hum
pIny Davy, who had vast ambition, and W8,S eternally pining 
a iter rank. According to Sir \Vm .  'fhomson, " Faraday had 
great kindness and unselfishness of disposition, clearness 
und siD gleness of purpose, br�vity, simplicity, and discreet
ness-sympathy with his audience or his friend-perfect 
natur::tl tact and good taste-thorough culture, and an indes
cribable quality of quickness and life." 

Qt��rrtf.l.!.Hnulell�t. 
7.he ,"'!klit01'8 liPE 'JV)� re8�DnBitlZe Jor the OpZniOY1fl 8:r;preased by thetr aor� 

'i'eG'r.o/i,·i('r:.�s. 

Do :s:.. oeolllotl.ves Ever Die 1 
:MESSRS. EDITORS :-I,'rom wh at I have seen I am led to 

l)clleve tlmt locomoti veG arc kept i n  usc till they are killed. 
'Their weak anll corroded shells aro mmble to withstand the 
pressure put upon them, and they finally explode, killin g and 
woundin O' the att0ndants. 'fhen the responsible parties arc 
wont to P�lt on all innocent and mystorious cast of countenance, 
and Pj acubte " \Vhat an unaccountable mystery are these 
steam boiler explosions !"  About  three years ago a locomo
tive uoiler exploded on the Richmond and Petersburg rail
roall. It Iml1 boon in use only a bout eighteen years . Soon 
aftel' ono 011 1 110 Virginia tlllel 'fennessee roall oni,?! about six
teen y<'afs old. Two years ago I saw one within five minutes 
alter it explodeu, in ChattmlOoga, 'fonn . 'fhe break was 
along tllO edge of tho lap in the center sheet of the bonnet, 
l\l1d on the bottom at  this )Joint tho iron was only about one 
el.<Yhth of an ill<�h t hick, with deep blotches of corrosion up 
to

nthc water line,  but deeper and clearer near the bottom . 
'I'll is boiler had been in uso only about sixteen years. I have 
sinco S,,'ll1l another that explolled on the Virginia and Tennes
s(;o rarld. In this caso the engineer refused to go longer on 
the machine knowing that it was unsafe. He was discharged 
and a groen engineer put in his place. 'fhe result was that, 
within an hour, he and his firem an and the engine were torn 
i nto fragments. It is  hardly necossary for me to write that 
the snperintendent of motive power was not tried for murder, 
and this scrap hoap was only about eighteen years old. Withi n  
t1 f'uw weuks a n  engine exploded o n  the Chesapeake and Ohio 
roall ; tho first point of rupture was along the edge of the 
10n0'ituuinal scam of the center sheet at the bottom of the 
bOl;�ut ; the piece takeil out increased in width to the top, 
alon g  the first point of rupt lHe. 'rhe iron was not over the 
eighth of an inch thick, with deep blotches and furrows of 
t;ortOSiOll ; tho boiler had been in usc nearly eighteen years ; 
tho sby Lolts were badly worn ; the fire-box in none too good 
a 8hapo ; and yet the boilor is being repaired by putting a 
new bonnet to tho old fire-box. 

I hope others of your many readers will communicate the 
facts bearing on this subj ect, with a view to ascertain at what 
aO'e of continuous use locomotive boilers arp, dangerous by 
r;ason of corrosion. E. A. DAYTON. 

Richmond, Va. 
__________ .. 4H� 4�� ______ _ 

,-dttdific 
by the character of the machines used for planing. While 
the Engli sh tools for re-sawing are much heavier than ours, 
their planers we would call toys, in fact, there are not made 
at thia time in England :any planers that would work our 
American lumber ; the width of the belts (which may be 
taken as an exponent of their capacity) is about one half our 
standard, and yet th(q do all that is required of them ; the 
secret being that they saw their stuff, we plane ours. To com
pare the two plans on a basis of economy in either material 
or power, would be superfluou�. Their d eal frames, as they 
are called, have gang saws of from 14 to 16 gage, making i\ 
kerf of about one-sixteenth inch in width ; and the cost of 
re-sawing planks into deals or board s on tb eir machines, is 
amply compensated for by the saving in the amount of timber 
consumed, to say nothing of what is gained in planing or 
shaping it afterwards. 

The want of efficient machines for re-cuttting, that could 
be set up in our planing mills, has been the great hindrance 
to re-sawing in this country. A reciprocating saw with a 
sin gle blade (whi ch is generally used) makes re-sawing ex
pensive, while nothin g but permanent earth foundations win 
prevent them from j an-ing the buildings. It is to be hoped 
that the band eaw mill will take their pl ace and fill this 
want, and that our forest mills will in time stop the manu
facture of any kind of lumber but planks and squarell beams 
from the green log. 

Philadelphia, Pa. J. R. 
.. _ -

A llIagic Square. 

MESSRS. EDl'rORS :-The accompanying magic squaro is 
sent to you, not because it is formell on any new plan, but 
because it is differont in some particulars from the moro or
dinary magic squares, and may be of interest to your 
readers. 

The numbers used are 1 to 100. The whole square is a 
magic square, having the number 505 as the sum of its lines, 

90 14 12 100 84 93 4 96 10 2 

16 66 36 37 63 22 80 81 19 85 

92 39 61 60 ,12 75 25 24 78 9 

7 59 41 40 62 

I I  
23 77 76 26 94 

88 38 64 65 35 82 20 21 79 13 

18 55 50 54 43 I 27 73 72 30 83 
86 45 52 48 57 70 32 33 67 15 

3 44 53 49 56 34 68 69 31 98 
6 58 47 51 46 71 29 28 74 95 

99 87 89 1 17 8 97 5 91 11 

files, and diagonals. If the margin is disregarded, as indi
cated by the continuous line, the square will still be a magic 
square, having now 404 as the sum of its various lines. And 
i f  this square be divided into quarters, as indicated by the 
double lines, the four resulting squares will each be magic 
squares, having 202 as the sum of their lines. 

Philadelphia, Pa . PFEIL. 
. _o-i .. _-----

iiIESSnS. EDrIOnE :-The luw.bor system of the United Free Rail Joints. 

Stlttcs presents one of those curious problems that can only MESSRS. EDITORS :-1 know not to what extent this method 
bo r,cconntecl for by the bounteous provisions of  nltture, which of laying rail way track has been adopted, but I have certainly 
has given us enough to use with a large surplus to waste. never soen a railway which had a more satisfactory appear
At least 25 per cent of the stuff aft0r bein g " squared " goes ance after an extended use, than that portion of the Nashua 
into Eawdust aml shavings, maki ng a direct waste of one road which is constrncted upon this plan. 
fourth the timber, to say nothin g  of the cost of reducing it No chair is used, and there is no sleeper directly under the 
to slJ avings and sawclust. rail j oints ; but in addition to the usual simple and strong 

Let us look into this syst em, and see if there is not som') four-bolted " fish j oint," two broad faced sleepers are em
reform demanded, and where the remedy lies. In most other ployed, close t ogether, and so as to bring the enlls of the 
countries  Imnuer is brought, to market in squared logs or abutting rails between them. This arrangement insures a free 
1 , eaYy plauks, and, aftor seasoning, or partial seasoning, is 1'e- and open j oint by allowing all dirt and clogging material to 
(lucu\l to SJwcial Cl imtlnsions by re-sawing. In Englanll, fall out, which of course leaves the opening free to its legiti
planing mills and all wooll-working establishments, saw their mat� purpose, the expansion of the mils. The base of each 
stuff to onlt:r-fOTcs l-cut stufi' of dl siz8s or thin boards is rail is notched about midway for the reception of a spike to 
not kn ewn, Here lUl1lhCT i 8  sa well gr" en, reduced to bOMds hold the tmck in its true longitudinal position, and to uring 
:1l1d stuff of [Lll imag;inaiJle shes, in the forest, and then the expansion of the rail each way fro111 its center. 
bl" mgli t  to markd to b e  WOl'kcd o n  plallofs without seasoning. One o f  the chief 'causes of the demngemeut of railway 
Ld us com,idor tiw two systems, anll see if there is  not some track is doubtless the clogging up of rail j oints ; rails wi ll 
way of saving stull' and l'clllwing the cost of working it. expand anll contract, and whatever opposes such expansion 

Under our Amorican "yst" m,  as before statell, the lumber is and contraction sufficiently will throw the track out of line. 
s,Jwccl in l',o ])(mnls ;lllll scantlings when green , in the forest The mere action of sun and frost causes a variation of 
mills .  An ol'llinary J uml'cr ll1ill makos a kerf one fourth about three feet in the length of evOl'Y mile of rail ; hence 
inch wide, which in manufacturing inch boards, turns one the importance of this provision for the unobstructed play of 
JiJeTt or the SllLH,rcd stick into t:awdust. Then again to oom- the rails endwise. 
llcnsatu for il'l'egulal' sGasoning and warping of the stllfi; the If track is laid during very warm weather, one sixteenth 
,kvifttioh of tll\) �a\ys, ete.,  at least another tenth is wasted, of an inch at each j oint is ample ; but if laid in cold weather, 
making >1 total of throe tenths of the stuff. 'l'his extra thick- three sixteenths of an inch is not too much to allow at each 
miSS l1lcntiol1"J h a�, wi�b the exception of the shrinkage, to j oint or for each rod of track. F. G. WOODWARD. 
)JC pbncrl off when the stufr' is worked-planed off from t1 .. _ eo 
flllrf:w', covercJ. with grit, dust, and dirt of transportation. Austl"aUan CUmate. 

GLuf!' ;,hat has boen rafted in our westorn rivers aiter being MESSRS. EDITORS :-1 should be glad if you could give 
sa wed into bom'ds, almost defy the planing' and other lumber- some information on the folIo wing subj ect. Perhaps Capt.  
dressing machill G8, until tll e " crust is oft'." Maury will explain it to us. 

Another ov·l of our l nmber system is the la:ge amouDt I am unable to understand the cause of the dry climate 
tlJat our y".rds have to keep on haull to make an assortment ; of extra-tropical Australia in its summer season. It is 
f'uw ef  them havo the a pplianccs for " cutting out " a bill of long since I read Maury's excellent book, the " Physical 

stuff. Rafters, studlling, j oists, beams, etc.-in fact every- Geography of the Sea," but I think it omits an explanation 
thing tut the tl , inncst bomas-have to be searched for among of this ; and I have never seen one, that I am aware of. On 
the forest-cut stUl1� If a customer wants a lot of special the Bay of Bengal, the China Sea, and the Pacific, off the 
pieces, his onl y resomce is to go to the log mill, and got it Philippines, the dry northeaot monsoon, which is  equivalent 
grOPl1 . to the moisture-absorbing northeast trade, blows from Octo-

'fIll) attmtinn of the writer was ealloll to the difference be- bel' to March. This, by Maury's theory, should rise about the 
tween our own and the English plans of preparing lumber, . equator and then blow, as au upper current of ail', toward 
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the southeast, above the southeast trade of the southern 
tropics. Then, as in the case of the trade winds, descending 
about the latitude of thirty degrees south, it ought to give 
summer rain, say, from November to April, in the southern 
half of the Australian continent. 

I notice, however, in maps of physical geography tha t  the 
northeast monsoon does not cease at the equator, but blows 
into the southern hemisphere, still as a surface wind , of course 
changing its direction and blowing from northwest. It rises 
and becomes an upper current only on reaching the latitude of 
the northern limits of Australia. Then, it may be, having gone 
so far south before rising, it does not again descell d from the 
upper atmosphere and become a surface wind, till, in its 
southward course, it has passed the usual latitude of this 
change, or, till it is almost beyond the southern limits of the 
Australian continent. In this case it would only make the 
ocean region southwards of Australia rainy during its sum
mer months. 

But I notice by the maps that the southern parts of Austra
lia are not i ncluded in the region of the southeast trades ; 
and, I suppose, may thorefore have northwest winds in their 
warmer months, which should be supplied by the moist air 
of the northeast monsoon from the East Indian and China 
seas. 

In the case of the hot wind s the air would seem to come 
from the central deserts. This must be rel,>laced, ono would 
tbink, by this wet upper currp,nt of air descending on these 
desert parts. They may be too hot to allow of its raining 
there, but on the wind going to the southwestward, in rear 
of the hot wind, it might rain. 

Are the hot winds of southeast Australia thus followed by 
rain ? Perhaps even the south of Australia is too warm in 
summer to condense this moi sture. Should these suppositions 
be correct, it must follow that, during all the dry season, in 
the southern half of Australia the upper regions of its atmos
phere must contain plenty of moisture, only prevented from 
descending by local peculiarities. 

It may be the heated surface of Australia that draws tho 
northeast monsoon as a surface wind across the equator, as 
the deserts of central Asia are supposed to cause the south. 
west monsoon during the other half of the year. Could tho 
surface of the country be covered with any vegetation to prevent 
the reflection of heat from the bare ground-especially in the 
north and west central deserts-the monsoon might rise 
about the equator and descend again, about thirty degrees 
south, as a rain giving wind to all the land south of that. 

But might not merely planting forests in the southern 
parts, to keep the ground and air cool, induce the moisture of 
the upper air to come down ? Even in this wet district of 
Ceylon there seems a very evident difficulty for rain to b egin 
to fall again after the ground has got well d ried and hot. 
Could not the rain be brought down by any mear.s in the 
shape of thunder showers ? In this country, though the 
rain is mainly, anll clearly, distributed in accordance with 
Maury's theory, still a great deal falls in the shape of thunder 
showers in the valleys in rear of the hills. Hil ls  often, at 
this time, get less rain than the low valleys ; the thunder 
showers seeming, in great measure, to avoid the hills. The 
moisture for these thunder showers seems to come down daily 
from the higher regions of the air. 

I fear I have made this too long, and must stop at once. I 
would say that the great rains of Australia in winter aro as 
much a puzzle to me as its dryness in summer. I should be 
glad to see an explanation of both by an able hand. If my 
explanation, so far as it goes, be wrong, I should be glad to 
see it corrected . J. TAYLOR. 

Island of Ceylon. 
--------� •• �cO�---------

The Darien C anal. 

The New York Journal oj Commerce enU'1lerates the ad
vantages of the proposed Darien Canal as follows : 

As compared to the route via C'1pe Horn to Calcutta, there 
would be a saving of 9,600 miles ; to Canten, 11,900 miles ; 
to Shanghai, 11,600 miles ; to Valparaiso, 8,100 mil es ; to 
Callao, 10,000 miles ; to San Francisco, H,OOO miles ; to Wel
lington, New Zealand, 2,620 miles ; to Melbourne, Australia, 
2,830 miles. 

'fhe saving, in comparison to the Cape of,  G ood Hope 
route, would be, to Calcutta, 4,100 miles ; to Canton , 8,900 

miles ; to Shanghai, 9,600 miles ; to '\Vellington, 5,260 miles ; 
to Melbourne, 3,340 miles. 

For the Ellglish trade to India, the Suez Canal would offer 
better inducements, but the time and ex pense of English ves
sel s to China, Japan, and Australia, would undoubtellly be 
abridged by the Darien Canal ; at all events, the canal mlty 
be expected to talw a share of Engl and's traffic which now 
comes and goes through the S llez Canal. All Ameri can ves
sels trad;ng with Japan, China, and Anstralia, and, of course, 
those bound to and from the Pacific coast, will seek the 
American Isthmus Canal. It  advantageous effect upon 
American commerce and national prosperity would be im
mense. 

"' .. ..  

IMPROVEMENTS IN LocmIOTION.-Sir Joseph \Vhitworth , 
at a recent dinner of the Foremen Engineers, deprecated the 
use of horse tramways as unsuited to the times. He fllrther 
intimated his o pinion that " mechanical engineors have a 
right to enter their protest, considering the many obstruc
tions there have been for many years past to the employment 
of road locomotives." Sir Joseph thinks it qnite possibl e to 
produce a small, light locomotive, which would work quietly 
and effectively for use on roads ; but, as a preparatory condi
tion, he reco!:nmenc1s that the roads should be better made, 
and kept in a proper state of surface by the use of steam
roll�rs, steam-sweeping machines, and other appliances. 
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GENTLEMEN GLASS-MAKERS. 

According to the testimony of several authors, the general 
opinion admitted even in the present day is that formerly the 
mere trade of a glass-maker carriod nobility with it ; in a 
word, thv"t e very common glass-maker was en nobled by the 
mere fact of the nature of' his trade. 

Since such a prerogative--however impolitic it must have 

boen , by doing the most flagrant and unmerited inj ustice to 

other important branches of industry-has been, and is still 

admitted [LS an historical fact, l et us examine for a moment, 

as briefly as possible, on what ground this nobility rests, if it 

ever existed, and what could have been the origin of the 

error. 
'fh e two principal offenders, in our opinion, are a poet and 

a celebrated potter ; the first (Frangois Maynard, French poet, 
born at Toulouse in 1582, and died 1 (46), by saying in his 
epigram against the poe t Saint Amand, ( , Your nobility is 
puny, for you are not descended from a prince, Daphnis ; 
gcnttcman of glass, should you fall to the ground, then fare
well to your dignity ; "  and the second (Bernard Palissy, born 
in the diocese of Agcn, about 1510, died in Paris, 1589), by 
employing this ph rase in his immortal work, " Glass-makin g 
is a noble art, and those engaged in it are noble." 

First, we undertake to establish that we are far from be
lieving that a common glass-maker, more than nny other 
manufacturer, ever merited or even ever obtained letters of 
nobility. Passing over those very rare exceptions, we are 
concerned hore only with the corporation as a whole ; in 
shor t , we shall endeavor to prove that, in France, the con
dition, the art even, if you like, of the glass·m aker did nover 
of necessity confer nobility on every one practicing it . 

As regards the two authorities antagonistic to our opinion, 
we give the text of one of numerous decrees which were 
is&ued against the plebeians on all occasions when they at
tempted to lay claim to n obility. 

Here is the text of a docree of the Om�r de8 Aide8, at Paris, 
in Sept�mber, 1597. 

. from the mere fact of working nnel trading in 
glass-ware, the glass-makers could not claim to have acquired 
nobility or right of exemption ;  nor, on the other hand, could 

the inhabitants of the locality assert that a nobleman was 
doing anything derogatory to his title by being a glass
maker." 

From this enactment, repeated on each new attempt at 
usurpation, the natural consequence is, that the ordinary 
glass maker did not acquire nob i lity, and that the nobleman 
did not forfeit his by devoting himself to the glass  trade . A 
still more recent IHoof is found in Article 2 of tho pri v i lege 
granted to D u  ::>royer, by Louis X IV., 1G65, to found the man
ufactory at St . Gobain, " Du Noynr may take as co-partners, 
even nobles and ecclesiastics, without it being derogatory to 
their nobility." 

In support of our assertions, let us further cite an article 
of a decree i ssued. by the Venetian senate, which certainl y of 
all past governments is that which has accorded the greatest 
number of prerogatives to glass-makers. 

" The Senate decides tlwt the marriage of a nobleman with 
the daughter of a ghlss-maker is contracted with the condi
tion that tho title of nobility be transmitted to their iss ue ." 

Nobility then is for the son of a noble ; but as is seen, ple
beian rauk is still for the father-in-law. 

The question of plebeian s  not havi ng a right to nobility, as 
well as thnt of non-forfeiture for the nobl emen being thus 
clearly settled, let us see VI' hat ml v antages accompanied the 
privileges generall y conferred on noblemen, a favor of which 

we will shortly mention the cause . 

'I'hcse privileges are all mentioned in the letters patent of 
November 24, 1598, conferring on Balthasar de Belleville, ap
plying equally to him and his brother nobles, the permission 
to establish a glass-house in Normandy, and declaring them 
exempt from an excis(J, subsidies, imposts, customs, taxes on 
land, barriers, highwtl,ys, tolls, commissions, oandagc,1'obinage, 
district, passage, and bridge and river dues. 

In a word, the gentlemen glass-makers were then released 
from all existing imposts, which it is evident wero l'ather nu

merous . 
'Vas this favor-monopoly even, if you like-granted to 

nobility, prejudicial to plebeian glass-makers, as seVeral writ
ers have affirmed ? \Ve believe the contrary. While allow

ing even that the nobles profited by the labor of the plebe
ian, it is to the nobleman alono that the common glass
m akers owed their establishment and afterwards their for

tune . 

In order to discover the origin of this association, we must 
go back to that romote period when the nobleman readily 
sold his castle in order to s npport the dignity of his escutch
eon in a tournament ; or even to those warlike times when 
every subj oct h@tenoc1 to place at his  king's service the 
vassals on his domain, both great and small, armed and 
equipped at his own expense. vVe shall then see many of 
them returning' to these domains covored equally with glory 

and debt, that is, rnined. 
This condition, sad for any one, was disastrous to the nobil

ity, for it is known that the law formally excluded them, and 
that under pain of forfeiture of title, fi'om commerce, by 
which alone they could have retrieved their fortune. 

However ardently the kings of France might wish to abol
ish a law which pressed heavily on those alone who had sac
rificed everything in the service of their country, this desire 
was paralyzed by the pride of tho other nobles, who, still 
ricb, compelled them to maintain in all its rigor a law in 
which, for fear of a subterfuge or oversight being found, all 
tho trades thon known were mentioned. At last this law 
shared the fate of every thing not adapted to the times ; and 
it it did uet at once fall into disusc, a new importation, and 

J titufifit �mtritau. 
consequently one not specified in the l ist of prohibited trades, 
gl ass-making, appeared ,  which allowed the kings, while still 
adhering to the ancient law, to profit by its silence relatin g 
to glass-making, and thus to open a r�source as indispensable 
to the rising trade as to the re-establishment of the noble
man's fortune, 

Such, in our opinion, is the real origin of the H gentlemen 
glass-makers," who, being nobles by birth, and no longer in 
dread of the law of forfeiture, in consideration of certain 
dues, delivered up their fores ts to the plebeian glass-makers. 
'I'ho latter, thanks to the nobles, found therein everything 
which they required , that is, space adapted to their trade, 
wood , without which they could not work, and still further, 
all the profits accruing from the exemptions, which being ac
corded to tho lord alone, fOImed what in the present day 
would be known under the name of common capital . 

From the preceding then, we conclude that, with some 
very rare exceptions, the title of " gentlemen glass-makers " 

was granted only to nobles who had the monopoly worked 
on their estate.- Wonders of Glas8-making. 

.. _ -
'Il'he Private Life o f"  Galiieo. 

The account of the private life of  Galileo, unlike many 
such accounts, does not give us much insight into the man
ners and custom s and conditions of society at the time of 
which it treats, both becau.se Galileo had so little real do
mestic life, and because the main correspondence which fur
nishes these private details took place between a nun (who 
of all peIsons can know least of the extel'l1al world) and 
Galileo himself, and her letters to him have been preserved, 
while his answers to them have perished . Your great phi
losopher as a rule is exceedingly undomestic, and the proofs 
of this are so common that we need not quote a single ex
ample ; the petty details of hom e weary them, and prevent 
the abstraction requi site for their labors : so the ancient 
Brahmins, who reasoned as profoundly as any light of West
ern civilization , lived in the solitudes of the forests of Ancient 
Indi a ;  so Descartes withdrew himself from the world, and 
remained buried in the quiet of his country house while he 
produced his " Meditations." 

Galileo also was by no means domestic. Of his three 
natural children, his son Vincenzio was a constant thol'l1 in 
his side. He was a lazy fellow, who was always writing to 
his father for money, and who, Italian like, preferred to idle 
away his life in singing and lute-playing, to adopting any 
profession or attempting to get his own livelihood. 'Ve can
not find one good quality in Vincenzio Galileo ; he was mean , 
selfish , inconsiderate, and unnatural in llis behavior towards 
his fathor. One example of this is sufficient. He had quar
tered him self on his father, together with his wife and child
ren, when the plague broke out in the neighborhood ; where
upon Vincenzio deserted the old man, and went to a more 

h,mlthy locality, leaving his father to ta ke h i s  chance with 
the other inhabitants of the district. Galileo's daughters 
Polissona and Virginia were placed in the Convent of St .  
Matthew, at Arcetri, in 1614, when the eldest was only thir
teen years old ; henceforth they became Sister Maria Celeste 
and Sister Arcangela . Of the latter we hear but little, but 
Sister Mari a Celeste constantly corresponded with her father, 
and the greater number of her letters have been preserved , 
and are now in the Palatine Library at Florence. These let
ters contain some interestin g d etails of convent life of the 
period, but of necessity they do not bear upon many of the 
doings of the outside world ; their general tenor is the same 
throughout ; they arc full of her love for Heaven and for her 
" dear lord and father," as she was wont to call Galileo, and 
they almost invariably pass to an opposite extreme of mat
ters exceedingly of tho earth, earthy-the baking of cakes, 
the mending of linen , the getting up of his collars and so on. 
She tells her father all the min ute d etails of her work, as : 
" I  have been extremely busy at the dinner-napkins. They 
are near finished ; but now I come to putting on the fringe, I 
find that of the sart I send as a pattern, a piece is wanting 
for two dinner-napkins : that will be four braccia." 'fhe 
last paragraph of this desultory letter begins, " 'I'hese few 
cakes I send are some I made a few days ago, intending to 
give them to you when you COllle to bid us adieu ;" and ends, 
" I thank Him for everything, and pray that He will give you 
the highest and best felicity ;" and a po stscript immediately 
follows this-" You can send us any collars that want getting 
up ." 

Galileo's villa was very near the COIl vent, and a constant 
interchange of courtesy seems to have taken place ;  Galileo 
sent money and presents of meat and wine, while Sister Ma
ria Celeste sent him plums, and baked pears, and candied 
fruits, and cakes, and mended his linen and kept his ward
robe in order. Her love for him amounted almost to wor
ship, at loast to veneration. When at length, worn out by 

watching in th e convent infirmary, by ill health, and by the 
many privations inseparable from a convent life , she felt her 
end approaching, Galileo was in confinement at Siena, and 
she feared she should see him no more ; but he was allowed 
to retire to his own house, and arrived at Arcetri in time to 
see his daughter bofore her death , 'Vriting at this time 
(1634), Galileo says : " Here I lived on very quietly, f1'e
quenty payin g visits to the neighboring convent, where I 
had two daughters who were nuns, and whom I loved dearly ; 
but the eldest in particular, who was a woman of exquisite 
mind, singular goodness, and most heartily attached to me." 

There i s  m uch in this " Private Life of Galilso " of great 
interest in connection with his scientific work, his books, his 
persecutions and trial by the Sacred College, and his con
demnation ; but we have preferred to keep strictly to his 
more private life, as the theme is so large, that if we once 
touched upon his scientific work and its results, we should 
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require far more space than could be placed at our disposa l 
here . 

Galileo continued actively employed to within a few years 
of his death, in January, 1642. During his Letter years he 
was a great sufferer. " I  have been in my bed for five weeks," 
he writes to Diodati, in 1637, " oppressed with woaknel"s and 
other infirmities, from which my age, sev8nty:four years, 
permits me not to hope release. Added to this, proTt dolor ! the 
sight of my right eye, that eye whose labors (I dare say it) 
have had such glorious results, is for ever los t .  That of the 
left, which was and is imperfect, is rendered nuH by a con
tinual weeping." Thus the poor old man complained, until 
finding that his blindness was incurable, and that his many 
ills were increasing , he ceased repining, and heggpd his 
friends to remember him in theiv prayers, till his unhappy 
checkered life was closed by d eath.-.Nat'urc. 

________ �.�� 4>� ________ _ 
LANGRORllIE'S IlIiPltOVED HUT-LOCI{. 

The well-recognized importance of locking nuts in all 1'0-
sit,ions whero they are liable to be shaken loose, has led to 
many ingenious devices for tho purpose. Tb e one h erewith 
illus trated differs from mnny cl aimants to public ftwol', in 
that it may be locked and unlocked, as often as requil'ccl , 
without inj ury to the device, other than tll O ordinary wear 
resulting from friction . 

A is a bolt, differing only from comlllon bolts in havin g one 
side of the portion over which tho nut and washer pasi', 
forged or filed flat . B is a ratchot washer, having its teetIl 
formed on one side instead of  on the edge, and t urned toward 
the nut, C. The hole in the washer is made to fit to tho 
flat portion of the bolt , to 
prevent turning. The nut, 
C, has attached to it a spring 
pawl, D, which is riveted 
at one end to the nut , and () 
the other end plays freely 
through a small hole in the 
nut, as shown by the dotted 

lines . 
'Vhen the nut is screwed 

home to the ratchet washer, 
the rawl, D,engagos with the 
washer, and prevents tho 
turning of the nut, until D is 
raised , by thrusting the point 
of a serewdriver, or some 
other suitable implement, 
under that part of the pawl 
which lies on the top of the 
nut . 

For all situations where 
it is not convenient to perma
nently lock nuts, and where 
it is d esirable to have a nut readily-removable', hut which 
CII,nnot shake by itself loose, this invent.ion selms wcll 

adapted. 
Patented , through the Scientific American Patent Agency, 

February 15, 1870, by Maurice Langhorne , of VVasllin gton , 
D. C., who may be addressed for the entire right or for State 
or county rights. Correspondence is solicited irom those who 
have facilities for manufacturing cheaply. Temporary ar
rangements have been made to fill orders, wbich liay be 
sent to tho above address . 

' 

----------....... �-------
" Feathers " in lV1l:ahogany and oil,or ',"ood.s. 

We have been asked by a correspondent, Sltys The Builder, 
for an explanation of the so-called " feathm's " in tho grain of 
mahogany, satin-wood, etc . : thinking others of our readers 
who have to do with woods may bo interested in  tho subj ect, 
we offer the followin g explanation : 

In the structure of all woods used in building, thero is,  
firstly, a series of vessels of woody tissue surro undin g the 
heart of  the tree, having a vertical growth, and arranged in 
annual concentric circles ; secondly, tl161"e are certain hard 
growths, called the " medullary nl,Ys," radia tin g from the 
heart, and · consequently more or less horizontal ., these verti
cal and horizontal growths aro intim ately but J'Cgulmly 
plaited and intertwined together to gl ve strength to the trunk, 
and thus far all is regularity. Now, where the branches burst 
through the stem, this regular arrangement is upset, and the 
above-mentioned woody vessels are disarranged, and pushod 
at different angles. When the tree is cnt down and sawn 
horizontally across amongst these branches, these disrupted 
horizontal and vertical vessels (of difrerent colors , be it re
membered), are seen cut at every conceivable angle, and an 
ornamental " feather," more or less extensive, is  the con se
quence. These feathers do not exist at the base of the treo, 
because there are no branches there to disturb the annual 
growths of the wood (minute feathers do indeed exist at tho 
very heart, and these were caused by the growth of leavue; 
and twigs when the tree was a seecl l ing er little cu�ting) . 
" Feathers " are not seen in deal because the fir is a straight
growing tree, without branches, in the portion of the hunk 
used in commerce. " Feathors " are seen most abund antly in 
" pollards," for the simple reason that after the top of the 
tree has been sawn off, an immen se growth of branches i s  
always induced, disturbing the tissues in every iw aginable 
way : the aetion of the light on the " feathers " adds greatly 
to their beauty after the wood is polished . 

----------... ��.�--------
PROF. J. W. PLYMPTON, Professor of Nat ural Philosop·by, 

of the Cooper Union, was the recipi eut of a han dsome testi
monial of a silver pitcher and cup from tho members of hi8 
classes, on Monday evening, April 18th, after an appropriate 
address by J. Pearson, on behalf of the classes, to which the 
Professor responded in a happy mallner. 
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�be F;ellpse Steam. Pum.p. 

T wo question s  naturally suggest themselves to any one 
about to purchase an independent p umping engine, viz ., 
whose is the best , and whose the cheapest ? 

The best and cheapest is evidently the one that will ele
vate to a given hight the greatest ardount of fluid matter, 
for a series of years, at the least possible expense. The 
Lowey's patent double-actinll pump herewith illustrated, is 
the invention of a practical hydraulic engineer, of great ex
peri ence, and the pump in question is the result of his exten
sive practical knowledge and experience. By reference to 
the engravings, the reader will see that this pump is simple 

� dentifit �tntdtnu. 
The Jute Plant. 

General Capron, the Commissioner of Agriculture, has im. 
ported, through the American Consul at Calcutta, a small 
quantity of  the seed of the j ute plant, with a view to intro
ducing its culture into the extreme section of the Union 
south of the frost line. It is being distributed to planters in 
Texas and Florida, who will give it a fair trial. It is a fibrous 
plant, resembling coarse flax ; of easy culture and rapid 
growth, with a comparatively large product. The crop when 
ripe is cut down to the roots, and after being steeped in 
water for a week or so the bark slips easily, and the silky 
fiber is detached, cleaned, assorted, and packed in bales of 
300 pounds each. Its annual product in India is estimated at 
more than 800,000 tnns. It is the material of which gunny 
bags and cloth, and bagging for cotton, as well as cheap 

THE EC LIPSE STEAM PUMP. 
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profile bust after Coffee ; color, pure purple ; tbirty cents
Hamilton, profile bust after Cerraebi ; color, black : ninety 
cents-Commodore O. H. Perry, profile bust after Wolcott 's 
statue ; color, carmine .  

---------�.� ..... -�-------
Tea Growing in Californi a .  

It is unanimously admitted by those most competent to 
j udge, that Californi a is admirably adapted to the c ulture of 
the tea plant, the climate bein g especially favorable to the 
curing of the leaf. The opinion has even been expressed by 
highly intelligent Japanese now resident amon g us, that this 
S�ate is, in every respect, better suited for growing tbis shrub 
than thEir native country. So confident are they of this, that 
a number of these people, who h ave already procured tracts 
of land with a view to engaging in the cultivation of several 

leading staples of Japan, 
will include tea in the 
num ber ; satisfied that 
they can succeed in grow
ing it, not only as an ex
periment, uut render its 
culture commercially pro
fitable .  Over on e y ear 
ago, Herr Schnell ,a Ger
man gentlem an, who had 
spent many years in an 
official capacity in Ja
pan,  arrived in California, 
bringing with him a 
number of men, n atives 
of that country, skilled 
in tho raisin g of the tea 
plant and the manufac. 
ture of the leaf. '1'h(,8e 
parties havin g since pur
chased an ext ensive tract 
of l and in EI Dorado 
County. will , there en. 
gage in the tea culture ; 
at first, on a limi ted, a nd, 
if results warrant, ulti
mately on a. large scale, 
it bein g  expected that 

m its construction ; and the skillful will notice that the de- cordage, mats, and carpets, are made. Its groat use, how- many more of thei r countrymen will, from time to time, 
tai ls are arranged to secure permanency, directness of action, ever, i s  for baling cotton. As it takes about eix yards to j oin them, or purchase separate trads of land for the purpose 
ease of examination, and facility in making repairs . wrap a bale of cotton , a crop of 3,000,000 bales would re- of engaging in the fame line of production_ 

Force and resistance being equal and correlative terms, it quire, of course, 18,000.000 y ards of bagging. The machin- Only in the item of labor will they be placed at any disad-
follows tbat if to raise 100,000 lbs. to a given hight, in a ery for making it in India is very rude ; in fact, no progress vantage , as ccompared witb their own country. These colo
given time, it requires m ore than 100 ,000 lbs. force, the di f- has been made in it for centuries. But j ute factories of colos- nists have already set out 140,000 tea plants, all of which are 
ference must be accounted for as frictional resistance, and sal size have been erected in Great Bri tain, some of which in a thrifty condition ; and they contemplat e  having several 
with fluids this lost power is absorbed in friction against the work up one th1usand bales per week into bagging, sacking , chests of new tea, grown on this plantr.tion, ready for exhi
w alls of the pipes, accordin g  to their size, length,  angles, sheeting, c arpeting. ducl., etc. In France some 10,000 tuns bit ion at the approaching State Fair. These pl ants, set out 
size of openings, etc. The j u Ucious application of the mo- of the raw lllaterial are consumed annually ; and in our last year, will be picked in J un e, and w ill probably afford 
tive power, and the mecb aLical pafcction of the working Northern States its manufacture is s t eadily increasin g. Jute another crop thi s fall . They ha ve thus far required but little 
Darts, act to red uce fric - is spun on machinery made on the same prin ciple as tbat irrigation, and will probably not need any at all herea fter. tion tu its minimum .  To 

/I':,L 
made for flax and hemp, but diff:ring in size and proportion. From tbis it will be �een that the tea plant yield s earlier here 

reduce th e loss of power - It is more easily worked than either of these fibers ; which than in its own native country ; it being probable, too, that it 
to a minimum , has been � fact, connected with the cheapness of the ra w material, ac- will prove with us far more prolific. 
the ohject sought in ! � counts for the rapid progress of the j ute manufacture in From this experiment it is evident that this shrub will 
the cOOBtruction of tho (. ) thrive in almost any 
Ecli pse Stearn Pump . \ part of California,grow 
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friction as possible.  and \ of 25 cents per pound 
are likewise arranged 

', I 

'L. _ _ �I I i  on all foreign teas, will 
with special refnence to . , ? ' . also operate greatly in 
being kept in unmistak- II 1 .---- ',c;: favor of the domestic 
able good order by un- ). _ __ _ ____ _ grower ;  freights, ex-
skilled attend ance. The LC-_!-______ ___ "'-- - - - - ----- -- . changes, etc.,  making 
steam attachments are 
divested of all complication, requiring but one valve, which 
is so constructed as to prevent unnecessary waste of steam, 
and balanced so as to be worked with the same ease with, as 
without pressure. 

'l'he valves of the pump are double, so that when by long 
and continuous U8e the fi r st surface becomes defective, they 
can be turned (which is only the work of a moment), and are 
then as good al:d perfect as new valves, with b ut one wearing 
surface. All the ,alves and openings have the same area as 
the pipeg, the size of which is determined by the most ap
proved hydrostatic formula ; and as the movement of tbe 
piston causes a positive and continuous flow, it would seem 
that this pump would lift the water as high as it is possible 
to be lifted by vacuum, and force it as far as it can be forced 
by any mechanical appliance. Hence its adaptability to the 
rcquiremente of the trade, including that of stationary fire 
engines, seem s to be such as will enable it to succbssfully 
compete with any of tb e numerous steam pumps in market. 

For further information address Phill ips and Cluley, pro
prietors, Monongahela Brass Works, 110 Water street, Pitts 
burgh, Pa . - - -

THE average depth o f  the Atlantic Ocean hitS bee� found 

to be twelve thousand feet_ 

THE , ECLIPSE STEAM PUMP. this protecti on equal to 
Great Britain, compared with linen or hemp. After being 
used up as bagging. etc., it finds its way to the paper mills 
for the m anufacture of coarse papers. 

The Commissioner is constautly engaged in introducing 
new plants for practic')l purposes, not only improved grains 
and grasses, but various hardy and exotic plants used in 
medicine, the arts, dyeing, and manufacturing, that cannot 
fail to succeed in many parts of the Union. 

----------... � .��-------
NeW' Postage Stam.ps. 

Third Assistant Postm aster General Terrell having com
pleted his improvement of tbe postage stamps to take the 
place of those now in use, they are ready for issue. He says 
the gum is guaranteed to stick. The following is a descrip
tion of the new stamps : One cent-Franklin, profile bust 
after Rubricht ; color, ultramarine blue : t wo cents-Jackson , 
profile bust after Powers ; color, velvet brown : three cents
Washington, profile bust after Houdon ; color, milari green : 
six cents-Lincoln,  profile bust after Volk ; color, cochineal 
red : ten cents-Jefferson, profile bust after Power's statue ; 
color, chocolate : twelve cents-Clay, profile bust after Hart ; 
color, neutral tint purple : fifteen cents-Webster, profile 
bust after Olevenger ; color, orange : twenty-four cents-Scott, 

about 85 cents on the pound. 
The purchaser of tea for export, in Japan, cannot make his 

purcb ase directly, even if supplied with Mexican doll ars, the 
favorite foreign currency there, but must, under Government 
regulations, first convert his dollars into kinsate8, or Govern 
ment paper money, paying the banker, also a Government 
official, a certain discount on the same. These kia8ates the 
tea m erchant is obliged to accept in payment of his goods, at 
the peril of losing his bead, a condition that, as m ay well be 
Sllppossd , secures for them a roady circulation.-Sil1c and Tea 
Culture, by T. A.  Kendo. 

.. _ -
THE Ottawa Times, a Canadian authority, boasting tbat the 

advantages of Great Britain for manufacturing are superior 
to tbose of the United States, says : " Without some protec
tion, the United States could not m anufacture for themselves 
at all. Engl aud would supply them with everything they 
want-sh ips, houses, planes, saws, and even door knobs-in 
iron ; "  and, it adds, what is also true, that " the intern a l  
taxation of t h e  United States is counter-balancing even the 
high prvtective duties, making the cost of production in 
England, in spite of th e present discriminating tariff, les5 
than in the United States." 
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Special Notiec to Advertisers. 

The circulation o f  the SOIE�TIFIC AMERIOAN has become so large that 

we are compelled to put it to p r c l'l s  o n e  day earlier in the week. Advertise· 

m en t s  must b e  hand ed in b pfor c  Friday no oll ,  to insur e  their publiQation 

in the issuo o f  the succeeding week.  

SAFE TY VS. EC ONOMY IN THJ<, CONSTRUC TION OF 
STEAM BOILERS. 

Two kinds of experiment are now and have been for som e 
time in progress, having tor their common object the im
provement of st£am boilers. These experiments are con
ducted \Jy two sets of inventors, and have each done much 
to ed ucate the steam consuming pUblic. The first has for its 
aim the incr0ase of the factor of 8afety to i ts highEst point ; 
the other aims at th o increase of economy in the prodnction 
of steam. 

It is, p erhaps, a little singular that those who aim at 
greatest safety, as well as those who aim at m axi mum econ
omy, should have for the most part adopted tubular construc
tion, with the distinction that the greater economy party use 
th o tubes as flues through which to transmit the gases of 
combustion, and thus enlarge the heating surface ; while the 
safety party put water in the tubes, an d apply the heat out 
side, thereby securing great heating surface, while accumu
lated rupturing power is reduced. 

Neither of these systems has proved altogether satisfac
tory. Unequal contraction and expansion have been a cause 
of manifold evils in the economy tub ular system ; and such 
boilers are confessedly not as safe as desirable. The safety 
tubular system, though safe, is uneconomical. 

Not withstandin g this, the number of boilers constructed 
so as to m ake saf,,)ty the principal point secwed, are multi
plying in the mark e t, and are finding ready sale in many in
stanccp. There is  without do ubt a mean between these ex
trem i S, a mean that gives both maximum economy with 
maximum safety, s) far as these can be simultaneously at
tained, and we believe we have seen boilers in which this 
mean is attained ; but it is not our purpose to commend any 
p arti cular boiler, howevEr much it might serve us in ill us
trating our vie ws upon this subj ect. 

Most of those \Joilers in  which the attainment of maximum 
saftty is made the paramount obj ect, are subj ect to the groat 
defect of foaming, or priming, as it is called, so that the 
amount of' water passed through them by the action of heat 
is DO index of their true evaporative power. And as the 
economy of a hoiler is entirely dependent upon its evapora
tive power, or the a m ount of water it can truly convert into 
steam per given weight of coal consumed, it  may well be 
doubted whether the factor of safety is  not too d early pur
chaBced in this class of boilers. 

Some recent experiments, to which we may refer more 
p articularly at a future time, seem to show th"t in the ordin
ary modo of estimating the qnality of steam by the h and, and 
its appearance when discharged into the air, very great errors 
in j udgment are committed ; and it is probable that many boil
ers claimed to eVt1porate from 12 to 13 Ibs. of water per lb.  of 
coal clonsumod, do not really do more than half that. It is 
furth2r probable, that absolute normal steam from working 
boiler,; is much more rarely delivered to steam engines than 
is  at pre�ent. s upposed. 

The experimmts refel'red to have also rendered it almost 
certain that the proporticJn of priming within certain l imits is 
exactly as the nte at whic11 the steam is ddivered-::tll other 
things being equal-and that there is a limit to rapid deliv ·  
ery beyond which almost any b oiler will prime, more or less, 
no matter how well it is constructed ; and still another limit, 

b elow which no boiler will prime, no matter what its form 
may be. And further, these experiments indicate that boilers 
d eemed safe when deliverin g  wet steam may be unsafe when 
this delivery is  so reduced as to force them to deliver d ry 
steam ; although , of course, no boiler composed of sm all 
pipes, or their equivalent, can produce such havoc by explo
sion . as one in which the water and steam are m assed, and 
disruptive prossure accumulated upon an outside shelL 

4 _ _  
THE STUDY 0]' IMPRACTICABILITIES. 

In this utilitarian age there are to be found many who are 
impatient of all that seems impracticable. They ch afe at all 
propositions and attempts that do not clearly bear the stamp 
of practical skill and finished attainments. He who in his 
quiet workshop is studying for a solution to perhaps some 
impossible mechanical problem, and the one who timidly sug
gests some plan having in it elements of failure, plainly dis
coverable to the experienced and skillful, are as much the 
subj ects of derision to this class of men, as those who dog
m atically insist that wrong is right, and persistently parade 
their ignorance before the world . 

The history of all improvement will show that failt1f') has 
done as much to elevate the world as success, Even in the 
financial world, men need the instruction drawn from their 
failures to finally succeed.  Few indeed march steadily on to 
wealth from the beginnin g of their career. 

As in business, so in art and science. The artist perfects 
himself by the study of his faults. The scientist makes re
p eated fai lures ere he succeeds in originating some great and 
instructive experimen tal discovery. Scarcely an approach to 
perfection i n  mechanical con�truction exists that has not ad
vanced by the gradual elimination of defects. 

What is an improvement but the removal of impracticable 
elements. Who shall deny then the educatin g power of im
practicabilities ? 

There is occasionally a correspondent who criticises the 
course of  the SCIENTIFIC AMERICAN, because in its p ublica
tion and illustration of new invpnUons, it  does not deny its 
columns to such occasional ones as a re faulty. If our viewE, 
as above given are correct, we should by makin g such a denial 
be narrowing the educational influence of our paper. We wish 
it d istinctly und erstood tha t .  while in our editorial statements 
we aim at scientific accuracy, and in our selections from for
eign and home sources of miscellaneous contents, choose only 
such as we deem of general value, we do not wish to adapt 
O 'lf paper to skilled engineers and technical experts alone. 
"Ve occnpy a broad er field, and b elieve we are doing far 
more good by acting as the general organ for th e expression 
of the inventive talent of our country, learned as well as un
learned. 

It is not e:JOugh that an invention h as in it elements of im. 
practi cability to exclude it from our columns.  Its publica
tion proclai:ns a mechanical want, shows how it has been at
tempted to supply the want, and may suggest even by its 
impracticabilities how a practicable device may be con
structed.  

Probably no one of the readers of this j ournal has been 
call ed upon to study more critically and attentively the 
various d evices illustrated and described in it, than the pres
ent writer of the descri ptions which accom pany the engrav
ings. lIe certainly has not found that study d evoid of inter
est, or of mental profit, albeit he has met with some of little 
practical merit .  J udging from his own experience he now 
avows his belief that, of all the departments of thi s wid ely 
circulated and popular j ournal, none is of greater general 
value than that of the illustrated mechanical d'lscriptions.  

. _  .. 
NEW M.ECHAN ICAL MOVEMEN TS. 

On page 192, current volume, we published some problem s 
in new mechanical movem�nts, which seem to have attracted 
considerable attention. We have received many so-called so
lutions, which, upon examination, have proved incorrect , but 
the i ncorrectness of which could scarcel y be pointed out �ith
out givi ng a clue to the correct solutions. 

We have also received d iagrams of supposed new mechan
ical movements not called for by the problems proposed . 
Some of these show evidence of having never got further 
than the paper upon which they are drawn ; and we would 
here remark, that it is well to scrutinize with very great care, 
any movement not experimentally demonstrated to be correct, 
beforo making any statements as to what it will do.  

For instance, a gentleman from Massachusetts sends us a 
dia!:l'ram of a movement by which it is claimed rotary motion 
can be converted into reciprocating motion, an d  vice versa. 
The device is neither new, nor will it do what is claimed for 
it .  It is simply a slotted crosshead with straight slot in
clined at an angle of f'orty-fi ve df>grees to the line of direc
tion in whi eh it reci procates. In the slot slides a block 
through the center of which plays a crank wrist .  

The device will convert a rotary into a reciprocating motion, 
but will not perfo l'm the converso m ovement. It has only tho 
functions of the slotted crosshead placed at right angles with 
the line of directiou in which the reciprocation t akes pl ace. 

Problem second, in the article above referred to, has re
ceived but two original solutions, which we give below ; we 
think one of these is a very ingenious one. Others have been 
proffered but they are old. One of these is the method de
scribed by Fairbairn. The problem was enunciated as follows : 
" Required to produce a variable rotary motion in a shaft 
driven directly by a belt from a pulley having a uniform con
stant rotary motion, without the use of anything but the one 
belt and the two pulleys ; no cone pulleys or their equivalent 
to be allowed. All the motions to be continuous and in the 
same direction." 

Fa.irbairn's method, above alluded to, is 00 make the driven 
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pulley eccentric t o  its shaft, and use a belt long enough t o  ac
commodate it�elf to the eccentricity with a friction pulley to 
take up the slack. This does not conform to the condition s of 
our probl em, which admits nothing but a belt between the 
two pUlleys. 

Mr. A. K. Smith, of Nebraska, Ohio, sends a solution new 
to us,  but he says not new to himself, as  he sa w it many years 
since. The method described by him is to make the driven 
pulley eccentric and use an elastic belt. This is a proper so
lution of the probl em . 

R. B . ,  a modest young machinist, of Buffalo. N. Y., shows 
that the elastic belt need not be used. 'Vith proper propor
tions an ordinary leather belt may have sl ack enough to com
pensate for the eccentricity of the driven pulley This is also 
a correct solution. 

Mr. L. A., of Brooklyn, N. Y., who doE'S not seek celebrity, 
ani! therefore does not wi sh his name publi shed in full, gives 
the most ingenious soluti on of any received. He accomplish
es the required result by the use of two ordinary pulleys with 
shafts in their geometrical centers, but connected by a belt, 
one half of which is elastic and the other half inelastic. 
Whenever the elastic hal f of the belt is put on the stretch, it 
will yield so that the opposite side of the belt will be slack, 
the stack i ncreasing as the elastic side receives more and 
more of the tension. When the inplastic h alf of the belt 
transmits the motion there will be no sl ack on the opposite 
side. The belt, therefore, altemately shortens and lengthens 
while transmitting the motion, thus rendering the speed of 
the driVEn p ulley variable, as required.  It is obviOlilS that 
the greater the resistance which the d�iven shaft has to over
come, the greater will be the variation in the speed. 

'rhe i 1.Ventor of this movement hal' employed it to produce 
�ome very lifo-like a Qto'llatic movements in toy figures. 

We hope to receive original solutions to the other problems 
in due time. 

-----•. _ ... -----
METALLIC HYDROGEN. 

At a recent m eeting of the Lyceum of Natural Hish)ry, in 
New York, a paper was read by Dr. Loew, assistant in tho 
College of New York, on the preparation of hydrogen amal
gam, that deserves the attention of scientific men everywh�re . 

The researches of Graham, which we published at the timo, 
went to show that hydrogen cO llld be alloyed with p alla
dium, and that it was also contained in m eteoric iron. Ho 
condensed the hydrogen in the palladium, and came nearer 
proving its m etallic character than any other per�on had done . 
Schoenbein, in his search for ozone, found a method for m ak
ing the peroxide of hydrogen, that was simpler than any 
hitherto known, and which brought him to the v�ry threshold 
ot discovering hydrogenium . Schoenbein's ex�criment was 
this : An amalgam of zinc and mercury is viol�ntly agitated 
in water ; the water is then filtered, and on being examined 
with iodide of btarch and protosulphate of iron will be found 
to con tain peroxide of hydrogen or oxygen ltted water. 'rhe 
experiment is a very beautiful one, an d is now repeated in th e 
class room. Dr. Loew has carried the investigation further, 
and has, instead of oxidizing the h ydrogen, su�cceded in 
combinin g  it with the m ercury. He takes an amalgam com: 
posed of not more than three or four per cent of zinc, and 
shakes it with a solution o f  the bichloride of platinum ; the 
liquid beco mes black, and a dark powder settles to the botto m .  
The contents o f  the flask are then thro wn into water and hy
droc llloric acid added to dissolve the excess of zinc. The 
amalgam of hydrogen and mercury at once forms in a bril
liant voluminous mass, resembling in every way the well 
known ammonium amalgam. It is soft and spongy and rap
idly decomposes, but without an y smell of ammonia. The 
hydrogen escapes, and soon nothing but pure mercury is left 
in the d ish. The experiment appears to show conclusively 
that an amal gam of hydrogen and mercury can be formed, and 
that hydrogen i s  really a metal. It would also throw somo 
doubt upon the exi stence of  the amalgam of a mmonium and 
mercury, and ofter an explanation of that compound on the 
basis of  its being the same amalgam of hydrogen and mcrCll
ry that is prepared in the way now pointed out by Dr. Loew. 
The smell of escaping ammonia m ust be traced to so m e  other 
source than the existence of that radical in  combin" :  :011 with 
mercury. 

The question may arise, What practical vaIn can be de
rived from this discovery ? We may not be a'j le to appre
ciate its importance at this early stage, but heretofore it is 
easy to perceive that the possession 01 metallic hyd rogen will 
enable us to make a vast number of compounds artificial
ly, and w ill givo us an explanation of many phenomena 
that are now obscure. If Prof"s&or Graham had not pub
lished his resoarches, the exp,"riment exhibited by Dr. Loo w 
would have attracted the attention of tho worl d ; as i t  is, i t  
is likely to excite much interest both in this country antI in 
Europe. 

----------... �.� .. �---------
USES OF FLUOR SPA R. 

We arc sometimes asked to give the appikatioll s ot Fluor 
Spar, and as we cannot answer these questions separatel y, we 
we propose, for the benefit of all of' our readers,to devote some 
space to an account of the properties and uses of this valuable 
mineral. 

Its name indicates two thin gs-first, that it easily melts or 
flo ws ; secondly, that as a spar i t  is frequently found associ
ated with ores in our mines, for the Germans gave the name 
spar to the minerals which occur with m etals, as, for example, 
calc spar, feldspar, iron spar, mangan ese spar. 'Vhen worked 
up into ornamental obj ects, it is known as Derbyshire spar, 
from one of the localities where fancy articles are made. It 
is sometimes fWlld in beds, but generally in veins, and often 
occurs as the gangue of metallic ores. 
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There are many applications o f  fluor spar, some o f  which dissolving i n  water. This has the additional merit of secur-

we purpose to give in this article. ing a most valuable incidental product in the potash. 
ALUM FROM FELDSPAR. 

The manufacture of alum and other compounds of potash 
from feldspar has long been regarded as a desirable thing ; 
this result can be obtained for alum by fusing the feldspar 
with fluor spar and treating the mass with sulphuric acid. 
In this way the silica is expelled in combi nat ion with the 
fluorine as hydro-fluosilicic acid. and the sulphuric acid unites 
with the alumina and IJotash of the feldspar to produce alum, 
while the lime of the fluor I'pa,r being insoluble can be col
lected on filters or removed by decantation, in the form of 
gypsum. 0 -p sh salts can be produced from the alum. 

HYDRO-FLUOSILICIC ACID. 
Gay-Lussac observed many years ago, that when fluor spar 

a ad silica were fused together, some of the fluorine combines 
with the silicon in the form of fluoride of silicon,and escapes with 
the gaseous products of combustion. Many attempts were made 
to save this gas, but without success, until Tessie du Motay 
constructed a furnace by which, it is claimed, that 68 per cent 
of the fluoride is economized. Plans of the furnace were shown 
at the Paris Exhibition of 1867, together with a l arge suite of 
salts prepared by means of the hydro-fluG sT cic acid. A mong 
these salts we recall pure caustic potash, carbonate of potash, 
silico fluoride of potassium, silico fluorido of sodium, silico 
fluoride of barium, and caustic soda. As many of our ores 
contain fluor spar, and as, in the process of smelting, the fluo
rine is expelled, it i s  well worth while to save the incidental 
product of fluoride of silicon by conducting it into water and 
converting it into hydro-fluosilicic acid. This latter acid has 
many applications in the alts, and if we could obtain it cheap
ly and in abundance, it would prove of great value. It has 
been recommended for the decomposition of bones and guanos; 
for the manufacture of artificial stones ; for fixing colors in 
paintings with soluble glass ; for the preparation of p ure tar
taric acid, by removing the potash from tartars ; to remove 
lime and potash from the j uice ot beet· root ; and in some of 
the operations in the manufacture of pins. 

HYDROFLUORIC ACID. 
For etching on glass, fluoric acid has long been employed, 

and for this purpose it can be readily prepared by pouring 
sulphuric acid upon pulverized fluor spar. The operation 
must be conducted at a gentle heat, in a leaden or platinum 
retort. When required pure, the latter metal is indispensable. 
It is, also, sometimes customary to pass the gas through am
monia or potash to produce the fluorides of ammonium or po
tassium, also to be ulled for etchiug glass or for the resolution 
of minerals. 

It is proper to state in this connection, that great precau
tions must be observed: in handling hydrofluoric acid. The 
preparation of the gas is attended with great danger. as it at
tacks violently the organs of respiration. A drop of the aci<!l 
on the Ekin produces fearful ulcers, and on the tongue, in
stant death. In a concentrated state it must be preserved in 
platinum bottles, and in a dilute form, can be kept in gutta
percha bottles. 

FLUOR SPAR AS A FLUX. 
It has been observed that lime alone occasions a loss of 5 or 

6 per cent of iron , in blast furnaces, and that a small addition 
of flnor spar remedies this evil, as it keeps the slag more uni
form ly liquid, so that the iron is not caught in it, but falls 
rapidly through it, and the slag can, by blowing out the fur
nace, be more easily removed than when other flux is used. 
The fluor spar also prevents the formation of graphite and 
removes phosphorus. The proper proportion is about 50 Ibs. 
to 100 Ibs. pig iron, or 40 Ibs. to 100 lbs. spiegel iron. A 
larger quantity might prove injurious to the walls of the 
furnace. In small erucible operations, fluor spar can be re
commended as a valuable flux, and in blow-pipe analysis it 
has a similar application_ [See page 229, Vol. XIX., letter of 
S. D. Poole, Lynn, Mass.] 

PREPARATION OF ALUMINUM AND MAGNESIUM. 
Metallic aluminum has been made by fusing the double 

chloride of aluminum and sodium with a proper proportion 
of metallic sodium, but the actual operation is attended with 
some practical difficulties, which are said to be removed by 
the addition of fluor spar. The mixture usually taken is 
composed of 100 parts double chloride of aluminum and sodi
um,50 parts fluor spar,and 20 parts sodium . These substances 
are intimately m ixed and introduced upon the hearth of a fur
nace previously heated to redness. The doors of the furnace 
are closed while a �trong heat is brought to bear, and by oc
casional stirring the metallic aluminum will flow down to 
the front of the incl ined hearth. By permitting the more 
fluid portion of the flux to rtm aw ay, some fluoride of alumi
num can be saved as an incidental product. Magnesium can 
be prepared in a similar manner by fusing 600 parts chloride 
of magnesium, 480 parts fluor spar, and 230 parts sodiulll, in a 
suitable crucible. The sodium m ust be freed from naphtha 
and cut into small pieces so as to be intimately mixed with 
the chloride and fluor spar, it is then proj ected i nto a crucible 
previously heated to redness, and the cover held down during 
the first stormy reaction by an iron weight. The magnesium 
will be found scattered through the slag in small bright 
pellets, from which it can be separated by crushing and 
washing. 

HYDRAULIC CEMENT. 
It is not an easy thing to graduate the heat in the prepara

tion of hydraulic cement so as to prevent the formation of 
hard slag. By mixing fluor spar with the limestone, a greater 
range of heat is found to be admissible, and a second burning 
can be obviat ed and the properties of the cement are said to 

.be improved.  
An excellent cement can also be m ade by fusing feldspar, 

lime, and fluor spar together, and separating the potash by 

ANTOZONITE. 
A variety of fluor spar has been discovered in Germany, 

which, on the application of heat, gives off an odor that for
cibly recalls chlorine, and, twenty years ago, was supposed to 
contain that gas. Schoenbein considers the odor to be due to 
a modified form of oxygen which he calls antozone, and he 
names this variety of the fluor spar antozonite. A French 
chemist, also. takes the ground that fluor spar contains oxy
gen. rr either of these theories could 1)e proved by experi
ment, other and important nses would be opened up to this 
mineral. 

SEPARATING GOLD AND SILVER. 
The Stevens flux, for treating mineral ores, is essentially 

fluor spar, obtained in the treatment of cryolite for soda, and 
there is, con sequently, nothing particularly new about it. 
According to experiments conducted by Dr. Chandler, of the 
School of Mines, Columbia College, the amount of fluor spar 
required in the working of gold quartz is  very large, often 
one hundred per cem, so that the economy of the process must 
depend upon the cost of the fluor spar at th e mines. It is 
doubtful if fluor spar can be economically employed on a 
large scale in treating gold quartz. In the working of titan
iferous iron ores it now has considerable employment, and 
may add to the value of that class of ores. 

The above are some of the uses to which fluor spar can be 
applied, from which it will be apparent that it is  a valuable 
mineral, worthy of the attention of metallurgists and manu
facturers everywhere. 

.. _ ... . 

THE INCREASED USE OF COLD-ROLLED SHAFUNG. 
The use of cold-rolled shafting is, so far as we can learn, 

steadily in creasing, and its application to purposes where ex
actitude of diameter, superior strength and rigidity, as well 
as the highest perfection of finish is required, has now be
come very extensive. 

For our own part we have certainly never seen anything in 
the way of shafting, superior in point of elegance of finish 
to this product of cold-rolling. 

This beautiful finish, however, is not gained at a sacrifice 
of strength as might be supposed by those unacquainted 
with the process, as the following table of results obtained 
in experiments performed by Maj or W illiam Wade, of the 
United States Department, will show. 

We may also state that similar tests were made by John 
P. Whipple, Chief Engineer, U. S. N., and William Fair
bairn, Esq., Manchester, England, with like result!!. 

The tablo is a summary of the average results ob tained 
from numerous experiments made with bar iron, rolled while 
hot, in the usual manner, compared with the results obtained 
from the same kin:ls  of iron , rolled and polished while 
cold, by Lauth's patent process, as manufactured by Jones & 
Laughlins, of Pittsburgh, Pa., whose advertisement will be 
found in another column. 1 I r o n  rone d  I 'S�� �'O 

while :=: J.c ...." Cl5 
� �£ �� � 

-------- �� � � �  
Hot. C o l d .  � � 8  � � 

P'i <j 
---------=.-.---.-.-.-:--c:---,-- ---'- ---.- ---- ---
TRANSV1�R sE-Bars ::;nJ,>p ol'tcd at both ends, 

lo:;:.d f1 ppllcd in tile lllHidl e ,  dista.nce between 
the f'm D P ort� SO inches.  

Weight,  w hich gives a p e rmanent set of 
one t enth of au inch,  v iz . :  1 %  i n .  s q u are b ar s , 

Hound b ars,  2 i n .  uia. 
Hannd b ars, 2M' " 

TORSION-Weight which gives a p ermanent 
Het of o n e  deg., appHed at 25 i n .  from center 
of bars . 

Round bars, 1j4' i n. diameter, and nine in.  

�:�gg �m� �:t[U I 162}> 
6,800 15,HOO 2,2915 

b e t w e e n  t h c  clamps . . . . . . . . . . . .  _ . . . . . . . . . . . . . . .  750 1,725 ·.2,300 130 

COMPRE SSION-Weig-ht which gives n. de� 
pression, and a p ermanent sct of  one hun� 
drcdtlI o t' an i n cll,  to colUmns 1 �  inch long 
and 9'ii in . in diameter. . . . . . . . . . . . . . . . . . . . . . . . .  13,000 

��if�;t���c�oP;l���' ���. ����s a�l�i�: \ 
diameter ; viz. : Puddled iron . . . . . . . . . . . . 21 ,000 

Charcoal bloom iro n .  . 20,500 

T��l����;-�dij�li� . Jli� t���;:[el;n;:ci ���e� 
p e rmanent set, viz . :  Puddl e d  iron . . . . . . . . .  37,250 

Charcoal bloom iroll. 42,439 
Weight, per square in., at whi ch the same 

34,000 2 ,615 

3 1 ,000 1 ,476 ) 
�1,OOO 1,80H 

1,491 ( 

161}> 

95 

rods broke,  viz . : Puddled iroll . . . . . . . . . . . .  55.760 83,1 56 
Charcoal bloom iron . . .  t)O,9�17 99,JfJ3 

HARD1:nnSs-Weight required t o  produce equal 
indentations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 5,000 I 7,500 

1,950 5 1 "'2 
1,500 50 

NO"E .-Indentation s  m a d e  b y  equal weights, in the center, and near t h e  

e d g e s  o f  the fr e s h  c u t  e n d s  of t h e  b ars, were equal ; showing that t h e  iron 

was as hard in the center of the bars as elsewhere . 

- _  .. 
SCIENTIFIC INTELLIGENCE. 

SEPARATION OF ANIMAL AND VEGETABLE FillER. 
M. Shervord has invented an ingenious method for the 

separation of animal fiber from vegetable. The process d oes 
not alter the structure or color of the animal fiber, and p er
mits the use of cotton and linen fiber separated from it for 
numerous purposes. It is sufficil'nt to suspend the goods in 
an atmosphere of nitrogen or carbonic acid, and to cause the 
vapors of perfectly dry sulphuric, phosphoric, or hydrochloric 
acid to enter the room. These fumes disiutegrate the vege
table fi ber and leave intact the animal-th e two fibel's can thus 
be separated and appropriated to their respective uses. 

CLEANING ENGRA VIRGS. 
It very often happens that fine steel engravings get stained 

with moisture on the wall, or specked with mildew, and it 
becomes an important question how to bleach them. One of 
the best methods is to moisten them carefully and suspend 
them in a large vessel partially filled with ozone. The ozone 
bleaches them perfectly without attacking the fiber of the 
paper. 

For the evolution of ozone the !lim plest way would be to clean 
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pieces o f  phosphorus and place the m, half covered with water, 
in the bottom of the jar in which the pictures are suspended. 
On a l arge scale, a Huhmkorff coil and constant discharge 
of electricity would be preferable. It is somewhat surprising 
that this methou of cleaning fibers has not been more gener
ally applied. 

INFLUENCE OF FORESTS UPON RAIN. 
The London AtlwnlJJum contains another example of the 

influence of forests upon the quantity of rain. In several 
districts of Australia there is  a perfect rage for cut ting down 
timber, and where this devastation has been carried o ut, the 
quantity of water that falls in a year has greatly diminisheu ; 
from 37 inches in 1863 it has decreased to 17 inches in 1868. 

In 1869, from January to July, comprising t wo of  the wet 
months, there only fell 11 inches of rain. 

In Victoria the want of water is  becoming a serious ques
tion, and the Government has been compelled to appoint an 
iuspector of forests intrusted with the duty of prcslilrving the 
trees already exi sting, and to establish nurserIes for young 
sprouts wherever admissible. By a j udicious planting and 
preservation of forests it is anticipated that a dec:ded im
provement can be effected in the climate of the country. 

The residents of New England , who permit the mountains 
to be stripped of their trees for the production of charcoal, 
would do well to consider at what a cost to the wv,ter power 
of the States, to the fertility of the farms, to the climate of 
the country, and to the health of the community, all this 
momentary gain is  attained. While other governments are 
planting trees at great expense, they are cutting them down 
to obtain a few chaldrons of charcoal. 

. _  .. 
MORIN'S EXl'ERlliIENTS Ul'ON TllE l'UNCHING OF 

METALS. 

General Morin , one of the ablest of French engineers, and 
who has given to the world one of the best treatises on me
chanics eiKtant, has been extending his investigations to th o 
determination of the power expended in the punching of met
als and plastic substances. 

The results of a large number of experiments are given by 
him in a paper read before a recent session of the Academy of 
Sciences, Paris, which demonstrate that the same plements of 
resistance enter into the operation of punching as in that of 
shearing. In short, a punch and die may be considered as a 
shears with circular blades. The coefficient of pressure in 
punching, per any given area of section , will be exactly that 
for shearing the same area of section, without reference to 
the thickness of the material. 

The measure of force, necessary to effect the various punch
ings easily gives the value of the resistanco to shearing, in 
case of the ordinary metals. This resistance (per square 
m eter) is determined to be, for 

KiJ . 
Lead . . . . . . . . . . . . . . . . . . .  _ . . . . . . . . . . . . . .  1 ,820,000 
Block tin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 2,01)0,000 
Alloy of lead and tin . . . . . . . . . . . . . . . . . . .  _ 3,390,000 
Zinc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,000,000 
Copper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 8,930,000 
Iron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37,570,000 

It is  difficult to give these figures in exact denominations of 
En glish measures and weights. A squale meter is  1'196 

square yards, nearly ; and a kilogramme is,  approximately, 
2-205 lbs. avoirdupois. 

... _ "'"  
THE GREAT UNION DEPOT ON F3Ul1TII AVENUE, 

NEW YORK. 

The contract for this enonnous structure has been finally 
awarded to the Architectural Iron Works at th e foot of Four
teenth street, New York. 'rhe depot is intf'lllled to accommo
date the trains of the Harlem, Hudson River, and New York 
Central Bailroads. For the latter a branch road will be built 
to connect with the Harlem, the trains being switched off in 
the neighborhood of Spuyten Duyvil. Tho car house will 
have accommodations for twolve single train s, while, if it be 
necessary, double 01 even treble that number can be accom 
modated. 

Photogmphs of tho plans and d.rawings were sent to 
Europe for bids, but it was found that American founderymen 
could more than compete with any bids received abroad. 

The foundation of this immense structure, to be the l argest 
of the kind on this continent, is well under way-in fact, 
nearly completed. The contract calls for the completion of 
the entire strncture within eight month s from its date. If 
not completed within the time specified, the contractor i s  to 
forfeit and have deducted from the contract priee $500 a day 
for every day over ; and if completed within the time speci
fied, the contracter i s  to reeeive, in addition to the contract 
price, the sum of $200 for each day the work is  so completed 
and accepted by the engineer. 

'I'he weight of iron to be used will be over 8,000,000 pound s. 
It will require 100,000 square feet of glass in the roof alone,  
and 90,000 square feet of galvanized corrugated iron to cover 
the roof. The roof over the car-house will extend over an 
area linnted south and west by the office buildings, east by 
the Fourth avenue, a,nd north by a line 30 feet 6 iuches south 
of Forty-fifth s treet. The entire length of the roof will be 
652 feet, and it will be 199 feet 2 inches in width between the 
walls, and supported by 32 arched trusses, placed 20 feet four 
inches apart. These great arches will be set upon the foun
d ation, whose upper face is 2 feet below the surface of the 
ground, rising to an elevation of 94 feet from the springing 
line to the extrados of the arch. 

The car-house is  to be lighted through three skylights ex 
tending over the entire length of the roof-one on the center, 
doubl e pitched, and two single ones on each side of the center. 
The rewill be seven courses of ventilators running the entire 
length of the roof, faced up with stationary sheet iron 1S1ats. 
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On the south end, the segmental portion of the arch above 
the brick wall will be faced with cast iron trimmings and 
plate glass. 

The north end will be closed with a beautiful cast iron 
front highly ornamented. The east side, along the Fourth 
avenue, will be finished with cast iron pilasters acting as 
casings set in front of each truss. These pilasters are to have 
bases and caps, supporting a main cornice along the front, 
and crowned by a cast iron balustrade ; a line of balconies 
will run along the west side and across the south end, con
necting with the offices in the second story. The trusses arc 
placed in heavy cast iron shoes, sixty-four in number. To 
permit free expansion and contraction of the trusses, without 
interference with the side walls crossed by them, there will 
be placed cast iron boxes or casings perforated by a series of 
cores, and fitted together by means of bars and angles in 
such a manner as to insulate entirely the mason work from 
the trusses. 

The rafters will consist of five-inch deck beams, secured to 
the top ch0rd by double angle iron studs, 3� by 3-� incb es, 
anel stiffoncd by diagonal braces of same Bize, riveted together 
and fastened on the chord by means of bent lap plates one 
half inch thich , and riveted to the former. 

The doors and windows will have cast iron trimmings, all 
ornamented, the windows to be glazed with rough half inch 
glass. The whole of the north front will be of cast iron, the 
width to be 203 feet 10  inches, and raised 112 feet 6 inches in 
extreme hight. The windows and doors of the first story will 
have rolling shutters. 

The ends of the structure will be occupied for offices on the 
first floor, while the ground floor will be set apart for ticket 
offices, passengers' rooms, baggage lockers, restaurants, news
stands, etc. 

Pennsylvania iron, of the best welded quality, will be used 
for plates, flat or square bars. Round bars and rods for 
braces to be of Ulster iron : rivets and bolts, of charcoal iron. 
Sheet iron, best, welded and refined Pennsylvania. Cast iron, 
mixed in the following proportions, viz. : American pig No. 
1, and Scotch pig No. 1 ,  5 per cent of each for' shoes, casings, 
lintels, box, angle, studs, and braces. American pig No. 1,  
1 0  per cent, and Scotch pig No. 1,  15 per cent, for columns 
and pilasters. American pig, No. 1 ,  15 per cent, and Scotch 
pig No. 1 ,  20 per cent, for han ging cornices, friezes, and flat 
pannelings. American pig No. 1 ,  30 per cent, and Scotch pig 
No 1, 30 per cent, for small moldings and ornamented work. 
All rolled and welded iron to be subj ect to a s train of 30,000 
pounds per sectional inch. 

- _ .  
BILL TO AMEND THE PATENT LAWS N O W  PENDING 

BEFORE CONGRESS. 
We have now before us the completed bill pending before 

Congress to amend the patent laws, to which referonce was 
made in No. 8 of the current volume. It amounts substan
tially to a codification of our entire present patent system, 
and we feel bound to confess, that in many respects the bill 
is a great improvement upon the old law, reflecting credit 
upon the Committee, of which Hon. T. A. Jenckes is 
chairman. 

The bill came up for discussion iu the House on the 15th 
inst ., but went over under the rules, and before the discussion 
was concluded. The provisions of the bill e mbrace patents, 
designs, trade-marks, a nd copyrights, and are too vol uminous 
to print i n  our columns. 

We regret to notice, however, that the provisions relating 
to appeals from the Commissioner to the Supreme Court of 
the District, have been stricken out. We trust that the 
House will insi st upon its restoration. 

In explaining the various features of the bill, Mr. Jenckes 
says : 

" In the law with regard to patents, which appears as chap
ter two of the bill,  thero are four prin�ipal propositions of 
amendment. One is the requirement of a fee to be paid at the 
expiration of seven years from the date of the patent, and 
v,nother at the end of the twelfth year as a condition of keeping 
the patent alive. Snch a provision is found in the patent laws 
of almost all other countries. 'rhe proposition had mot the com
mendation of the Commissioner and of persons doing busi
ness at the Office. Its adoption will increase the revenues of 
the Office, awl will weed out those worthless patents which 
are sometimes taken hold of by speculators near the expira
tion of their terms for the purpose of' harassing the public 
with igenious reissues. One grer.t annoyance and evil will 
be removed and positive good obtained in its place. 

" Another source of difficulty, and which was becoming a 
great one, arose from the fUl)t that thero is a large number of 
what are called rejected applications in the Patont Office. Dur
ing the past year thero were over five thousand of final re
j ections, and tho year before nearly as many, and sbce tho 
constitution of th0 Office there are perhaps t wenty thousD,nd 
remaining in the Office ; most of these rej ections have been 
acquiesced in and the claims abandoned. But some of these 
have been rejected improperly, and contain descriptions of 
valuable inventions. In course oi' time it has been discovered 
in many cases the rej ectiou was wrong and that the examiner 
had made a mistake, and the applicant has again made ap
plication for his patent, and pressed it, and it has sQmetimos 
been allowed and sometirr,es rej ected. If allowed, he would 
go and try its validity in the courts. If refused, the further 
difficulty arose on the provision in tho existing law for the 
revision of tho decisions of the Commissioner. 

" As the l aw now stands an appeal may be taken to one of 
the j udges of the Supreme Court of  the District of Columbia, 
or remedy be had in a suit in equ.i.ty in that or any other cir
cuit court. 'rhis led to a conflict in the j urisdiction exercised 
by the Commisl;lioner aud that exercised by a single judge in 

this District court, and exposed behind it a further and great
er cause of difficulty. That is, the law as it now stands, con
tains no provision absolute in itself, clearly and distinctly 
defining what should constitute the abandonment of an in
vention to the public. We heard the solicitors at great 
length on the question, ane, the conclusion the committee ar
rived at is expressed in two short provisions of the proposed 
bill. The substance d them I will state. Each and every 
party whose application has been refused is allowed two 
years to renew that application before the Commissioner, but 
this provision is not allowed to revi ve any application for an 
invention which has been, as a matter of fact, abandoned to 
the public. In other words, it says a mere lapse of time in 
the prosecution of an application of a patent shall not be 
conclusive evidence of abandonment ; that the right to a 
patent for a first and original invention is a vested right, and 
can only be lost by the inventor in not proceeding in accord
ance with the provisions of law, or in his forfeiting that right 
in accordance with those provisions ; and to those in this condi
tion, not cut off by any positive existing statute of limitation 
a new statute of limitation is proposed, defining the time 
within which such new application shall be made. Thus all 
the rights are preserved. and the mode o f  prosecuting them 
is pointed out. The field of controversy concerning these old 
applications, whether abandoned or not,is fully and satisfactor
ily provided for." 

" The Committee also propose to amcnd and enlarge the 
provisions as to relief between interference patents, and to 
provide relief in cases where a patent has been improperly 
ohtained or improperly reissued, or where the validity of a 
patent is contested by person s  using the things patented. 

" There is  now no means provided by which a person thus 
injured or threatened to be injured by a suit can turn around 
on his prosecutor and test bis right to the patent. We pro
pose to give that remedy, so that a single suit can determine 
the question and avoid the extended litigation and expense 
now attending controversies upon p atents. Heretofore it has 
sometimes happened that persons have obtained reissues of 
old patents, and then gone around the country threatening 
suits against persons ; sometimes commencing a suit in a 
court, and if not liking the temper of the j udge, or from 
some untoward circumstance connected with the trial, aban· 
doning it and commencing another somewhere else, with the 
hope of obtaining a decision in their favor. And when they 
have succeeded in obtaining a single decision they will go 
around again and levy a tax upon all who do not feel 
able to go to the expense of contesting the validity of the 
patent. 

" That has been a great burden and a great wrong, which 
has many times been sought to be amended. But the diffi
culty has been to do it without inj uriously affecting rights 
conferred and established. The committee propose to do it 
by recommending that where any party has been sued for 
the infringement of a patent, and he thinks the patent is 
invalid for any reason or should not be enforced agai nst bim 
for any cause, he may commence a suit against the owners 
of the patent who have sued him, in order to test the validity 
of that patent, and the final decision in that case shall be 
conclusive upon the right of all parties claiming the right to 
use the thing claimed to be patented. 

" I know one case where after a defendant had succeeded 
in a suit upon a patent, the patentee turned around and 
brought upwards of a hundred suits all over the United 
States upon that very patent, subj ecting each of the parties 
sued to as m uch expense as the one who had defeated him, in 
the hope of obtaining a reversal of the former decision. 
That is an evil to be prevented ; and we think we have pro
vided a remedy which will reach the case, so that the expense 
of one suit shall be all that is required to test the validity of 
any patent or the right of any party under it. 

" 'rhe committee have recommended also cel tain provisions 
which are entirely new concerning trade-marks. 'fhese have 
not heretofore been the subj ect of any national law. It is a 
subj ect ombraced within the common law j urisdiction of all 
the courts of the country, and also within the general equity 
j urisdiction of all th:; S tate courts. This bill does not pro· 
pose to interfere at all with the local and State j urisdictions. 
A person, standing upon his common law rights, lll ay still go 
into the State ceurts and dcfend a trade-mark, exactly as he 
may do now ; but if he chooses to register his claim at the 
Patent Office, pay his  fee, and take his certificate of registra. 
tion, it will protect him throughout the United States, in the 
same way as a patent for a design or a copy-right is pro
tected. 

" Concerning trade-marks, we are at presen t in an anoma
lous conditi on, which perhaps is not uuderstood by the House 
generally. �y certain treaties or conventions with Belgium, 
France, and Russia, we have agreed to recognize the validity 
of the trade-markg of those countri e s  upon their being regis
tered in the Patent Office of the United S tates, and to give 
tbem the same effect throughout the United States that they 
havil in the country where they originated ; and trade-marks 
I'e cognized by the law of this country have the same effect 
tbroughout those European countries as the trade-marks se
cured by the citizens or subj ects of those countries. 

" A jac similie of the trade-mark is to be sent to the Patent 
Office. The kind of business, as well as the kind of goods, 
to  be protected, is to be described briefly and correctly. A fee 
of $25 is to be pard into the Treasury of the United States. 
A certificate of such registration, with a fac sirnite of what is 
filed in the office, is to be delivered, under the seal of the 
Patent Office, to the person causing such registration. It i s  
to be in effect for thirty years from t h e  date o f  registration, 
and if it be copied by a person not having a right to do it, or 
if it be copied by a person in such a manner that the imita 
tion i s  calculated to deceive the public, theu the party may 
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have his remedy i n  any court o f  the United States for the 
injury done him." 

-----"' .. -� .. -----
ELECTRIC FORCES. 

There is no fact connected with the electric agencies, by 
which distant communication is sec nred, more suggestive 
than the minuteness of the power by which it is sustained. 
To proj ect a ball at a distant ship with certainty of aim, to 
blast the sunken rock that impedes navigation, to impel tho 
giant ship that splits the storm with its defiant bow, forces 
are presented to the eye which bear som3 natural comparison 
with the work accomplished. But when a message has to be 
sent tho usands of miles beneath the ever fretting sea, from 
one continent to another, force S8cms ignored. vVe look i n  
vain for a n y  machine hissing with a vigor such as the mind 
deems necessary to ej oct the electric current from America to 
Europe quick as the sunlight comes to the earth. There i s  
even a n  absence of the usual forces for communication upon 
the land, where nitric and sulphuric acids, zinc and m erc ury, 
are busy in numerous cells brewing the electric fire. 'rhe 
power employed bears more truthful comparison with the 
action of the brain wherein human thought is ovolved. '1'he 
thought may be one which shall change tho destinies of a 
nation ; it may be the sweetest idyl that over warbled from 
angelic lips ; but both come from within the dome of a bro w 
notable only for its repose. 

The battery which operates the Atlantic cable is composed 
of five cells, although for some time it used only one. Each 
cell is composed of a glass tumbler, a small disk of sheet cop
per, and a similar one of ziuc, a fow pellets of sulphate of 
copper and moist sawdust filling the tumbler. Thi s is all. 
It has no smell. A spoonful of water upon the sawdust now 
and then is all it needs for support. It seoms insignificant 
and powerless, yet does its work efficiently and well. 'rhe 
French cable usee only seven Buch cells, although twice as 
long as the other. 

We have before us, as we write, a battery which was used 
to transmit a message by the Atlantic cable-the minutest, 
we presume, ever employed. It has a fascination to us inex
pressible. It is composed of a simple gun cap soldered to a 
piece of copper wire, and a narrow strip of zinc. These, with 
a drop of water from the ocean, were all the forces that were 
neeiled to send a message from continent to continent. IIerc 
is a sketch of its actual size : 

Had the ocean drop been a tear, it -�l 
would have generated the same cur- Ljl 
rent which thus thrilled between =--." 
two world s and made them one. Were we disposed to mor
alize on the salt of this tiny battery and its mysterious 
agency, we might be excused did we regard it as typifying 
the power of sorrow which touches the universal heart and 
makes it throb. It is the alembic of the world's deepest and 
most omnipotent emotions, and yet may find its rise in the 
stopping of a single pulse, in the quenching of a single l ife. 

THis tiny battery has in it, indeed, a vast moral. VI' 0 
despise the lesser forces of our lives, and measure our influ
ence by an un wise disparagement. From these, however, 
when true and pure, come the sunlight of the effiorescence of 
the earth. Let us hold our light high and honored, however 
small may be its flame. It may reach the radius of another 
ligHt, and help the dawning of a brighter day-not to our
selves al one, but to thousands who never knew us. A single 
kind word has ere now planted a seed that has burst its blos
soms upon the " infinite meadows of heaven."-Joul'na! oJ 
tlw Telegraph. 

INSTRUMENT FOR MEASURING TRE DEFLECTION OF 

GIRDERS. 

The accompanying engraving reprosents an instl'Ument 
which hac, been used by the Western Railway Company, of 
France, in testiug the bridges of the ne w Dieppo line vic£ 
Pontoise and Gisors. 

vVrought.iron bands together with bolts, serve to se
cure a plank, Cttrl'ying the whole apparat us to a rigid struc
ture independent of the girder. A clutch is then screwed on 
to the flange of the girder. A lever works on a pivot, and 
tho shorter end-one tenth o f  the longer arIll·-is attached to 
a cl utch bar. 'rhe other end carrie s  a pencil which traces 
the deflection on a card. By means of the unequal division of 
the l ever it is manifest that a small deflection will produce a 
comparatively large movement of the pencil. In point of 
fact, a deflection of 1-10,OOOth of a meter can be detected with 
this instrument. 

BREAD POWDERS, EXTENSION.-The paten t of Professor 
Horaford for pulvernlent phosphoric acid, to be used in mall: 
ing bread, has been extended for seven yoars from April 22, 
1870. 
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The A.mended Patent Laws. 

The bil l to amend the patent laws, to which reference is 

made in another column, passed the House on the 21st inst 

As the seventieth section caused much comment in the House, 
on motion of Mr. Cleveland of New J ersey, it was stricken 

out . The section is as follows : 
On all patents hereafter granted there shaH be paid t.he �ol 

lowing additional fees, namely : At or before the eXpIratIOn 
of the term of seven years from the date of the patent the 
sum of $25, and at or before the expiration o,f the term of 
twelve years frc-m the date of the patent the further sum of 
$50, and in default of the paym�nt of eith�r of the snms afore
said, within the periods aforeSaid, the saId patent s�all be 
forfeited, and the invention so patented become publIc pro. 
perty . 

In the course of Mr. Cleveland's remarks, and as a reason 
for his moving to strike out the section, he said it  was pro

posed by section seventy to in crease the revenues of  t h e  de
partment at the present rate of patent issues, a fter seven 
years, nearly $400,000, and after twelve years of more than 
$500,000 more, making, after twelve years, a n  increase in the 
revenue of more than $900,000 as a tax upon the inventors of 
the country becl).use they are inventors. 

4 _ __  
PreventIon o f  B oller IncrustatIon. 

A vary simple mode of preventing boiler incrustation is  in 
general use at the Darmstadt Gasworks. The engine has 
worked day and night since 1854 almost without interruption, 
anti the formation of calcareous deposits has been entirely 
prevented by the use of crude pyroligneous acid, combined 
with tar ' it is either introduced into the boiler or mixed with 
the feed �ater. Since this mixture has been in use they have 
never had a s toppage through incrustation, and have never 
had to use a hamm er to remove scale. Each year, during the 
summer, when less gas is required, the boiler is opened, and 
perhaps a couple of handfuls of loose sediment taken from 
the bottom. The quantity employed is very small-j ust 
enough to redden litmus paper ; consequently the iron is not 
attacked, as inileed is apparent from the fact that the boiler 
has been but twice under repair . 

. _  .. 
The Pneumatic Railway. 

The use of the zircon or oxyge n lights on the passenger 
car of the Broadway Pneumat i c  Underground Railway, in 
this city, has been discontinued ,  and common gas substituted . 
The gas is compressed in cylinders, and is m ade to pass 
through a soda.water bottle cqntaining benzine ; the bril
liancy of the light is thus greatly improved owing to the 
carbon which the gas takes up in passing through the liquid . 

The Pneumatic Railway continues to be an attraction, It 
is visited daily by large numbers of person s. 

�tlit1\rial Junnnary. 
A SPEAKING ACTOMATON .-A German genius has invented 

a speaking machine, whi ch is now on exhibition in Leipsic, 
and is a masterpiece of inventive art . It is in imitation of all 
the parts of the human organs of speech, executed in india. 
rubber and wood . A keyboard played like that of a piano, 
puts the parts in motion, while by a pedal and bellows the 
required air is sent through the wind pipe. The keyboard 
has only fourteen keys, representing the sounds of a, 0, u, i, 
e, j, r, w, f, s, b,  g, d, eh ; other sounds of the alphabet are 
produced by the same movement, and the admission of more 
or less air. The sounds of m and 1 are produced by closing 
the lips and pressing the ton gue against the roof of the 
mouth, etc. The Frl nch nasal sounds are produced by a sep
arate contrivance . The laughing, it is said, sounds truly 
diabolical, and the crowing of a rooster very comical . 

PEARLS IN THE GULF OF CALIFORNIA.-The revenue re
tUl'US for 1869 sho w  that the catch of pearls and shell for the 
past year on the Gulf coast of the territory granted to the 
" Lower California Company " amounted to the large sum of 
$78 ,000 . This, of course, is the valuation of the pe&rls given 
by the d ivers and speculators, and is consequently very much 
below the actual value of the catch.  A pearl is sold fre
quently for $20, which, resold at Panama, at $200, brings 
$l,OO{) in Paris, and in many cases much greater profits have 
been made on very fine gems. 

Not one-h alf the catch is ever reported to the Government, 
and tue yield of the Gulf for 1869 may be safely estimated at 
$300,000 in gold . 

ELECTRIC TELEGRAPH WITHOUT WIRES .-It has long been 
known that telegraphic m essages could be transmitted with
out the use of wires, and many year� since signals were sent 
across the Bristol Channel by the use of the water ·as th e con
d ucting medium ; but in that case the water th rough which 
the signals passed was inclosed in a tube, so that it w a s, in 
truth, only the substitution of a wire of water, if the term 
can be used, for the metallic wire usually employed . Prof. 
Loomis now proposes to go further ; he claims to have dis. 
covered a mode of transmitting messages by electrical air 
currents ; and i s  seeking an opportunity for making experi 
menta on the summit of Mont Blanc. 

AN EXTENSIVE FOUNDERY.-Au iron foundery has been 
recently erected by the Messrs. Howard at Bedford, England, 
of remarkable size. There are 35,000 equare feet on the 
ground fioor. There are four cupolas, or furnaces, capable of 
melting 300 tuns per week, and which are expected to be 
very shortly in full work. The internal and general arrange
ments were planned by Mr. James Howard, M.  P.,  the erec
tion being under the direction of Mr. Usher, architect, 
Bedford . 

Jdrutifi' �tutdtau. 
WEAR OF LOCOMOTIVE DRIVING WHEELs.--In reply to a 

recent correspondent's observations upon the greater wear of 
the tires on the front driving wheels of locomotives, t wo 
causes have been s uggested by a number of correspondents. 
The first is, that these wheels carry greater weight, and the 
second that the cutting of the sand employed is greater upon 
them than on the others, as the sand is spri nkled directly be. 
fore them , It is thought that these causes are ample to ac· 
count for the fact observed. 

and 
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The paper that meets the eye of manufacturers throughout the 
United states-Boston Bulletin, 1114'00 a year. Advertisements 17c. a line . 

$3000 will buy a valuable improvement in manufacturing Pa 
Per Rangings. Address Lawrence Bellinger, Mohawk,.Rerkimer Co .,N.Y. 

Broughton'S Lubricators and Oil Cups are the best. Manuf'd 
by H. Moore, 41 Center st. Beware of purchasin� infringements on the 
above .  

For Sale-3 patents on furniture, or on a lease in complete 
working order. G. Knell, 180 Market st., Philadelphia, Pa. 

For Sale-Burton's patent sash and blind marker (by States, 
or otherwise) , which will do the work of 5 men. Address G. W. Burton 
and Brother, Box 186, BordentOWn, N. J. 

Pictures for the Sitting Room-Prang's " Pompeii," " Sunset 
on the Coast," and " LaunChing the Life Boat ." Sold in all Art Stores 
throughou t the world. 

$100 a day can be made by selling Lloyd's new dollar double 
maps of America and Eurcpe. See advertisement on last page. 

Inventors' experimental and Patent Office models, and light 
machinery, of the most intricate character, manufactured to order by 
Goodwin & Wood, 91 Lib erty st. , New York. 

$300 will buy the entire Right of the best and cheapest Fruit 
Gatherer out. L. S. Fleckenstine, Safe Harbor, Lancaster Co . ,  Pa. 

45 Counties of West Pa. for sale, or on royalty, of Flecken
stine's Corrngated Gun Scrubber. Takes off grease, tar, etc. L. S. Fleck. 
enstine ,  Safe Harbor, Lancaster Co., Pat .. 

Manufacturers of improved machinery for watch·case makin g 
please address J. c. Dueber, CinCinnati, Ohio. 

Page's Pat't.  Lacing, superior quality. Address J. Sweetman , 
Utica, N. Y. 

Dickinson's Patent Shaped Carbon Points and adjustable 
holder for dressing emery wheels, grindstones ,  etc. SAC Scientific Ameri� 
can, Jnly 24th, and Nov. 20, 1869. 61 Nassan 8t .. New York. 

Peck's patent drop press. Milo Peck & Co., New Haven , � . 
Rivet machines wanted. John Cronin, 20 Burling Slip, N. Y. 
Steel Makers' Materials-Wolfram ore, o�ide manganese, 

[APRIL 30, 1870. 
Faets Cor t h e  Ladles. 

For ton years past we have been nSing, In our establishment, Wheeler & WlIson's Sewing Machines, and, also ,  sewing machines of other manufactu rers ; and, after so many years, we have arrived at the conclusion tha 
Wheeler & Wilson's Sewing Machines are greatly superior to all others. 

All the parts of their mechanism are so strong that the expense for repair 
Is merely a trille. BeSides, they can execnte a larger variety of sewing than all other machines .  The simplicity of their mechanism makes tae repair easy ; they do not tire the operator, and make very little noise in running In a lVord,they cannot fall to be of great value to persons in want of sewing machines. 

SISTER DOROTHEE, 
Congregation of Notre Dame, Montreal. 
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H. McG., of N. Y.-To find the horse power a belt of given 
Width, moving at a given speed will transmit , divide the nnmber of 
square Inches of the belt In cont.ct with the smaller pulley by two. Mnl
tiply the quotient thns found by the velocity of the belt per minute In 
teet, and divide the product by 86,000. The quotient wllJ be the required 
horse power. To find thc proper width of belt to transmit a given horse 
power, multiply 86,000 by the number of horse power, divide the prodnct 
by the velocity of the belt per minute in feet ; divide the quotient by th e  
nnmber of feet I n  length of contact of the belt with the smaller pnlley, 
and divide this last quotient by 6. The result Is the wl<lth of the belt in 
incheB . 

G. H . . of N. Y.-The genuine Babbitt metal is composed of 4 
parts copper, 12 parts best Banca tln, 8 p'arts metallic antimony, and 12 
parts more tin to be added when the first-named ingredients are in a state 
of fusion. First melt the copper and add 5 lbs. of the tin. Tilen reduce 
the heat to a dnll red ; then add the rest of the IIrst proportion of tin , and 
the other ingredients in the order and quantities mentioned, waiting for 
each to melt before adding another. Keep the surface of the metal cov. 
ered with powdered charcoal to prevent oxidation. 

J. N. C., of Ill.-A burning mirror of great power might be 
made of wood covered with burnished tin foll, bnt it would of course b e 
liable to shrink, warp, etc . ,  from the effect of weather. If the concavity 
be a portion of a sphere, no t more than about eight degrees of arc should 
be  used. The following rule wonld be Rccura\e enough. Multiply the 
diameter of the mirror by 50, and take one sixth of the product for the 
radius of the concavity. 

H. D., of Ohio.-The boiling point of water varies acoording 
to the hlght above the sea level. AltItndes may be th11s ascertained. A 
difference In hlght of 543 feet makes a difference of one degree in the 
bOIling pOint. The higher the elevation ,  thQ lower the temperatnre at 
which liquids boil, and vice versa. 

V. C., of Wis.-The explosive used in the toy torpedoes is ful
minate of mercnry. A very small portion of this snbstance Is- twisted np 
in strong tissne paper with bits of sand, or broken glass. We consider 
them as dan�erous playthings. 

Spelgel iron, borax, titanium, chrome, lubricating black lead, for sale by S. -B.  H., of R. I.-You will ' find full directions for finishing inL . & J. W .  Fenchtwanger, 55 Cedar st. ,  New York. 

For the best Alarm Money Drawer, address Robbins, Froutz 
& Co .• Hn)!;hesville .  Pa. Agents wanted. 

Machines for manufacturing Screw Bolts and Nuts of all kinds. 
Makers will please send price lists and other Information to C. G. Berry
man, Saint John, N. B. 

An experienced mechanical and railway engineer wishes a po
sition as Master of Machinery, or :l\Ianager. Address " Engineer," Station 
" G," Philadelphia, Pa., PostotH.ce. 

Bartlett's Street Gas Lighter . Office, 569 Broadway, N. Y. 
For description of the best lath and blind slat sawing machine 

in nse, address W. B. Noyes, Gen'l Ag't, P. O. Box 558, Manchester, N. H. 

Important advance on the draft and easement of carriage. See 
Jackson's Patent OSCillating Wagon. with tests of draft, models, etc., No. 
149 High st., Newark, Essex Co.,N.J. See Scientific American, Sept.2S, l869. 

Kidder's Pastilles.-A sure relief for Asthma. Price 40 cents 
by mail. Stowell & Co., Charlestown, Mass. 

Needles for all sewing machines at Bartlett's,569 Broadway,N Y. 
Pat . paper for buildings, inside & out, C. J. Fay, Camden, N . •  J.  
For Sale-An old established Malleable anu dray Iron Found 

ery, doing a large trade in harJware. Cause of selling, fallure of health 
of the proprIetor. Address " Malleable Iron," Newark. N. J .  

Brick and Tile Drain Machine-First Premium in Ohio, In-
diana, and Missouri ; also Fair of American Institnte ,  New York. Address 
Thos. L . Cornell, Derby, Conn. 

laid woodwork in Watson's " Manual of the Handl Lathe," published by 
Henry Carey Baird, 406 Walnut street, Philadelphia. 

T. O. H., of Mo.-The presence of all the air that will remain 
in an annealing oven oannot affect the process of annealing. 'Ve don 't 
believe in your vacuur.:: theory. 

T. E.  H., of Mass.-You cau use the ordinary lacquer, em
pl"yed for protecting fine brass work, ur on gut. This will be better- than 
soluble glass. 

J. B., of -- .-Chloride of sooitlm is common salt . 
proposed application of it to scaling castings will not do. 

Your 

Under tht8 "eadlng we .hall pubU.h weeklll note8 Of 80me qf Ihe more ,,,·om . 
inent home and torei(1n valents. 

FOLDING CHA.IR.-George McAleer, Worcester, Mass .-This invention has 
for its obj _ct to improve the Coastruction of folding chairs with lIexlble 
seats, so �. to make them better adapted to suppurt the back of the person 
,itting In them, than the folding chairs constructed In the ordl!.ary manner. 

REFRIGERAToR .-Antho·ny B. Sweetland, Fitchburg , lIlass.-Thls In ven
tion relates to a new and useful improvement in refrigerators, for keeping 
food (or articles designed for food) at a low temperatnre, and consequently 
from decay. 

COMBINATION BOOT JAcK.-Samuel Kennedy, Roehester, Pa.-The object 
of this invention is to combine in a small space, a boot j ack, blacking 
brush, and blaCKing box, so that the necessary apparatus for re;noving the 
boot from the foot, and blacking it, may be always together and more port 
able tha.n they usually are . 

For solid wrought-iron beams, etc., see advertisement. Addre!l8 LATHE SPINDLlll .-James E. Boutelle , Fishersville, N. H.-This invention 
Union Iroll MillO, Pittsbnrgh, Pa., for lithograph, etc. relaLes to a new and useful improvement in lathe spindles, for wood turn 

For first-quality new 14, 1 7, and 20-in. screw lathes, milling ing ,  whereby heating of the center Is prevented, while It Is made self-Inbri 
machines, and one-spindle drillS ,  at small advance from cost, apply to catlng, 

Geo. S .  Lincoln & Co" Hartford, Conn. POWER LOOM FOR THE FABRICATION OF PLA.IN VELVET STUFFS .-Pierre 
Fransois Rame1 and Jean Drogat, Lyons, France ....... This tnventlon relates to Hackle, Gill Pins, etc., at Bartlett's, 569 Broadway, New York . a new power loom for the fabrication of plain velvet stnffs, which is capa. 

Portable Pumping or Hoisting Machinery to Hire for Coffer 
D",ms, Wells, SeweTS, etc. Wm. D. Andrews & Bro . . 414 Water st. , N. Y. 

Keuffel & Esser,71 Nassau st.,N. Y .,the best place to get 1st-class 
Drawing Materials, Swif!s Instruments, and Hub ber Triangles and Curves 

For tinmans' tools, presses, etc., apply to Mays & Bliss, Brook 
lyn, N .  Y 

Glynn's Anti-Incrustator for Steam Boiler-The only reliable 
preventative. No foaming.and does not attack metals of boner. Liberal 
terms to A![ents. C. D. Fredricks, 587 Broadway, New York. 

Two 60-Horse Locomotive Boilers, used 5 mos., $1,300 each . 
The machinery of two 5OO-tun iron propellers, in good order, for aale by 
Wm. D. Andrews & Bro . . 414 Water st .. New York. 

To ascertain where there will be a demand for new machinery 
or mannfactllrers' snpplies resa Boston Commercial Bulletin's manufac
tnrlnlt news of the United states. Terms $4·00 a year . •  

Cold Rolled-Shafting,piston rods,pump rods,Collins pat .double 
compression conpllngs,manufactured by Jones & Langhllns,Plttsbnrgh,Pa. 

For mining, wrecking, pumping, drainage, and irrigating 
machtnery, see advertisement ot' Andrews' Patents in another column. 

pie ot weaving two pieces at the same time, and which Is worked by hand 
or steam power, and able to weave every quality of velvet. 

SAW MILI�.-Ch::trl es Taylor, McKeesptHt, Pa .-ThlB  invention relates to 
improvements in circular saw miHs, and consists in an improved arrange· 
ment of two carriages, one on each side of the saws, for opcraUon by the 
same feed sh9ft, and the one on the side receiviDtl the lumber being ar
ranged for disconnecting with the driving shaft when not req11lred for 
use . 

STovE .-J.L.Pfau, Jr., QuincY,lll.-This invention relates to improvements 
in stoves and furnaces for burning coal, and more particularly cylindrical 
s taves, and consists in an air and g-as mixing apparatus , arranged for rest
Ing on the top of the lire brick above the lire, and receiving the air through 
the side of the stove, heating it , and finally delivering it to the gas arising 
from the fire below, In a distrlbnted way, calculated to facilitate the burn· 
ing of the same and the smoke, more effectually than when the cold air Is 
admitted dIrectly to the gas, in the common arrangements. 

HEAT RADIATOR.-Thomas Scantlin , EvanSVille, Ind.-This invention re· 
lates to a new heat radiator, which Is constructed with the obj ect of secnr
lng more extended radiating surfacest a.nd unobstructed draft . The inven 
tion consists chiefiy In a novel arranl':emimt of pipes and drnm for obtain 
ing the desired circulatlGn of smoke, and also in a novel means for letting 
air into the stove .  

THREAD GUIDE F O R  BOBBIN WINDERS OF SEWING MACllINE8.-Thomas 
Parties wanting Machinery built of any description, or in- Shanks, Baltimore, Md.-This Invention bas for its object to lay thread PROMISING experiments in coating iron with snlphur, as a 

ventions perfeeted, will do well to, ad!!ress J. Done , Jr., 61 and 6S HamU. evenly on the bobbins of sewin)!; machines when the same are removed 
protectlOn from corrOSIOn, have been reoontly lllstituted. $on street, NewarK, N. J.  lrom the shuttles for the pnrpose of 1reing filled. 
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ANIMAL TRAP .-John o. Kopa, and George W .  Bauer, Washington, D .  C .  

-This invention cOD sist9 o f  four o r  m o r e  wooden o r  iron plates proj ecting 
from a common shaft hun)!; In a b o x ,  e ach plate b eing provide d  with a 
b alt.holder, EO connected with a latch on the next plate In front that, when 
the animal stands on that one of the plates which b held b y  its latch in a 
horizontal position. a n d  pulls at the bait susp ended from the n e arest v erti. 
cal plate,  sueh pulling loosens the latch of the horizontal plate and leaves 
It free to sink beneath the animal's weight , and precipitate the latter into 
the box, which op eration also resets the trap and closes the orifice by 
w hich the animal enter e d .  

H A Y  A N D  C O T T O N  PRE S s .-B. R .  Brown and James Toone.  J r . , Jackson, 
Tenn.-This invention consists of a device for holding the p l aten of 8. 
cotton or bay press down to its work when operating upon the loose ma.
terial . 

ROAD SCRAPER.-.James C. Evans. Delaware, Ohio . -This invention reo 
lates t o  divers improvements in revolving or self-dumping scrapers , all 
tending to increase the efficiency of the machin e .  

CORN PI..ANTRR.-James M .  Kiracofe . M o u n t  Solon . Va.-This invention 
has for its object to furnish an improved corn planter, whicll shall b e  so 
constructed and arran g e d  as to drop the corn accurately and regularly, 
and cover it, and drop the fertillzer at the same time with the corn. 

HANDLE SEAT FOR PLOW8 .-Edward Wiard,  LouiBviU e ,  Ky.-This inven· 
tion has for its obj ect to furnish an improved seat for securing the hannle 
tc> the mold b o ard of plows, which shall b e  .0 constrncted as t o  hold the 
handle firmly and securely . 

COMBINED RULE AND C A.LCULATOR .-Nele O ckerlund , New York city.
This invention has for its obj ect to furnish a simple and convenient in 
strument, which , while s e rving all the purposes of an ordinary rul e ,  may 
be UBea for measuring angles.  adding, subtracting, fin ding the fourth term 
of a proport : o n ,  etc . ,  etc. ' whil e ,  at the same time ,  b eing compact anQ. 
e asily m anipulated . 

STUlrp.SAWING MACHINE.-A. and H. Goodman, Wllliam sburgh, M o .
This invention relates to improvem enh in machines for sawing stum ps 
clos e to the ground ,  and consists in the appllcatlon of a vibrating sawing 
frame upon a frame hinged to the side of a truck frame, and provided with 
small rol lers for rolling together with the truck towards the stu m p ,  as 
m o tion i s  imparted to the saw frame b y  connecting rods working from 8 
line Sh aft on the truck, and operated by a horse-power apparatus also 
mounted o n  the truck, to b e  worked b y  a sweep attache d  to the d riving 
wheel a n  th e top of the truck, and arranged to work over the saW frame 
and stum p, or in case of sawing high stumps or trees,  the drive wheel may 
b e  provided with short levere:an d handed aroun d .  The said power is also 
provided with a set of feeding gears for worRing the driving wheels of 
the truck, an d  arran ged for b eing geared or ungeared with the power 
as require d .  

COOKING UTENSIL.-J . A.  Morrison, Brady's Bend, Pa.-The ohj ect of tMs 
invention is to furnish cheap , ready, and convenient means for t oasting 
bread,  b eoiling or frying mea.t, or warming vegoetables,  and it consists in 
combining with a m etallic frame or stan d two curved reflectors . ODe ab ove 

other,  w ith their convex sides near and facing eack other, and with 
a to asting or broillng grate b e t w e e n  them. supported b y  the fra m e ,  the 
concave side of the npper reflector b eing upp ermost and forming a pan for 
frying. 

MEASURING BOARDS .-I. J. W. Adam s ,  Sallsbury, M d . - This Invention reo 
l ates to a new and useful improvement in the mode 01 m easuring b o ards and 
planks,  and is especial ly adapted to m easuring flooring as it is delivered 
from the planing machine,  whereby accuracy of m easurement is secured 
and time saved.  

LOOMS FOR FANCY WEAVING.-Albert R. Field ,  Centra Falls , R . 1.
This invention relates to new and important improvem ents in looms for 
weaving fancy goou&,  and it" c onsists m ainly in the m e chanism for raising 
and lowering the harness of the l o o m ,  but embraces i n  combination with 
Buch mechanism other and improved mech anical appliances for pro ducing 
the necessary motions for prop erly op erating the harn ess,  ch anging their 
positions, and thereby changing the fi gure or fac e  o f  the goods woven. 

PUMP SPOUT.-J. H. Gl eim, Tipton, lIo .-The obj ect o f  this invention is 
to provide convenient means for returning water to a well or cistern as it 
is p u m p c d  up, and in so doing the In ventor has three obj ects i n  view : flrst 
to save water, which in some sections o f  the c o untry at c ertain seaSOllS of 
tIle year is a matter o f  great importance ; secondly to obtain" cool water , 

after thus pumping and returning the water, wi thout waste ; and thirdly,  
pumping and returning the wat er for the purp ose of agltatini and thereby 
a erating the water In the well.  

E XPANSION JOINT FOR PIPES.-J. E. Jones,  TIdioute,  Pa.-The obj ect of 
this invention is to produce a suitable j oint for conn ecting th e ends o f  
pipes. the s a i d  j oint allo w ini free expansion aad contrac tion of the pipes , 
during th e changes of temperature . 

HOSE COUPLING.-Charles Powell, Birmhagham, England .-This inven. 
tion relates to improveme nts in co upling j oints for hose or other p i p e ,  a.nd 
consists in providing l o ngitud inal brackets or prOj ections, on the end of 
One section with notchesl fronting the center, an d a rot ating coUar on 
the other section b e h in d  the flange,  with spiral  flanges for wedging i n  the 
said notch •• , when the j oints are placed to�ethel' and the said collar is 
turn e d  o n  its section , clamping the flange between it and the flange or 
end of the other section firmly together. The fh,nge of the scction on 
which the collar turns h as radial notcbes engaging the prOj ections of the 
other section to prevent it from being turned with the revolving w e dging 
collar, b y  the frictional contact. T h e  revolving w e dging collar may have 
lugs for the attachment of a sp anner for turning It, or a lever may b e  per. 
manently attached to it. 

GUN WIPER.-Herman Greve ,  Sparta, WiS.-This invention relates to a 
new gun wiper for small arms, a n d  consists in an expanding and con tract. 
ng cylindrical piece of vulcanized indi a.rubber, or other suitab le sub. 

stance, made hollow for the most part of its length, b aving a screw plug 
arran g e d  in the hollow and permanently connected at the bottom, and pro. 
vided w ith spiral t!"rooves o n  the exterior, which is droppad into the barrel, 
and expand p d  b y  a rod with a tubular end , having screw threads fltted for 
the screw pl ug, and scre w e d  down therein t o  expand the wiper against the 
wall of the barr el ,  and to turn it to scrape the foul matter adhering to the 
inner wall  of the barrel  into t h e  groves of th e wiper so that it may be 
drawn out when the wiper is w ithdrawn . 

GAT E.-S. Henry, Chenoa, Ill .-This invention relates to impro vements in 
gates for fences,  and consists in a combination with gates composed o f  
l on)!;itudlnal barR pivoted to the posts a n d  to t h o  vert c a l  e n d  bars, so that 
a slight do wnward m ovement of the end vertical b ars next the p osts and 
attache rt  to the horizontal bars near the pivots and the posts,  will open the 
gates by swinging them upon the Baid pivots o f  hinged platforms 011 each 
side of the gate connected at thair ends with these vertical b ars , so that 
the weight o f  the person or animal advanCing will open the gate . 

DOVETAILING MACHINE .-James R. Van Epps, Albany, N. Y.-This inven
tion relates to new and useful impro vements in machines for cutting dove'� 
taUs for p utting together boxes,  drawe .. , flasks for founderies, and for all 
similar work. 

WINDOW·BLIND HINGES .-A . C. Cornell, St. Louis, Mo .-This invention 
r e lates to improvem ents in hinges, to be used for opening, clOSin g ,  and 
lo cking the b linds b y  turning a shaft proj ecting through the window frame 
to the interior of the building. 

D RILL .-Alexander Thompson, Bnrlington, Vt.-This invention has for its 
obj ect to s o  improv e the device for holding rotary drllls that the feed of 
the dril l  can b e  varied at will, and that, 8.JSO.  the drill and holder may b e  
used in narrow places, w h e r e  they otherw ise conld not b e  inserted. 

SHIFTING RAIL FOR CARRIAGE SEATs .-Caspar Disser, West Union, 0.This invention relates to a new d e v i c e  for securing the rail to a carriage or buggy seat .  and for faCilitating t h e  removal of the same ; and it consists in the application of swiveled fastening buttons and hook·sh.p e d  back fasten. Ings, by wkich the rall is s ecurely lockQ d ,  and waich facilltates the readv emoval of the same 

1dtutifit 
BELT REPLACER.- William C. Brld)!;es, Michigan City,Ind.-This invention 

relates to a new apparatus for adjusting b elts o n  their pulleys, faCilitating 
their removal from and appllcation to,  such pulleys , and it consists in the 
appl!catlon of a c urved semi· annular b elt·recelver to a susp ended lever,  
in such manner as to conveniently receive the b elt from the pulley and re· 
apply it to tile same. 

EG G·PACKING CA.BR.-George Huston, Freefjort ,  Ill.-This invention reo 
lates to improvem ents in e gg-packing cases,and consists in providing small 
cells wi�hin a box b y  means of narrow strip " of strong paper extending 
across the b o x  one way. and p e rfonted at suitable distances for the recep· 
tion of short tenoned pieces, dividing the sp .ces b etween the long strips ,  
into compartments, o n e  for e a c h  e g g  

CARTRIDGE C.ASES.-O. Scheven ell , Marion.  Ala .-This invention relates 
to a new and useful improvement in cartridges for shot guns,IDore espeCial, 
ly, but which may b e  used in rifles alld guns of larger calib er, and it con
sists in makin� the eartrid g e  case of staves of w o o d ,  or other suitabl e ma
terial, w ith common )!;un wads at the ends of the staves the whole b eing 
cemented or stuck together s o  that the shot will be retained therein and 
kept in place, while th e  cas e ,  or j oints of the case will be broken In ram· 
mlng down the cartridge. 

BARK MILL .-.r. G .  CurtiS , Emporium, Pa.-This invention relates to im· 
provements in bark tnills,  and consists in an arrangement with a pair of 
metd.l  cylinders, with notched teeth formed on them , in circular rows,with 
plain grooves b etween them, one having coarse and the other finer teeth, 
and the one with the coarser teeth b eing arranged i n  a suitabl e case ab o v e  
t h e  other, of strong iron p l , t e s .  with proj ections corresponding to t h e  
grooves in t h e  rollers, and notches corresp onding to the t e e t h ,  fi t t e d  in t h e  
s i d e s  of the case,  for adjustment, to or from the rollers, and f o r  action in 
connection with the toothed rollers for grinding the bark fed into the case 
at the top, to b e  first acted on by the coarse or breaking roller, in connec· 
tion with which, at the point of receiving the b ark, there is a strong iron 
block,permanently atta c b e d  to the case,and having proj ections and grooves 
act! g i n  conjun ction with the roiler, for breaking the hark into co arse 
pieces h efore p assing to the lower breaking plates. 
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101,967.-At:>PARATUS FOR MEASURING BOARDS.-I. J. W. 
Adams, Saltsbury, Md.  

101,9 68.-SPIDER FURNACE FOR BURNING BAGASSE .-John 
Amick, Assumpti o n  parish , La..  

101 ,969.-MANUFAC'rUHE OF STEEL FROM CAST OR PIG IRON. 
-H. M. Baker, Washi n g t o n ,  D .  C. 

101 .970.-RoOFING M ATER IAL.-M. G. Balfour (assignor to 
himself a n d  B.  Boorman) , Mauston, Wi s .  

1 0 1  971 .-HAY DEBIUCK.-Alden Barnes, Bloomington, Ill. 
101'  972 .-VENTILATOR.-Orlando Ban, Beloit, W is. 
101 :973 .�STE . M GENERATOR .-J . F. Belleville, Paris, France. 

Patented in �� l'lgland. June 15, 1866. 
101 974.-W ATER·PROOF COMPOUND FOR BOOTS AND SHOES . 

':y. H Bo ettger, Sacramento City, Cal. 
101 .975.-LA'J'HE SPINDLE.-JameS E. Boutelle, Fishersville, 

N . H. . 
101,976.-CULTIVAToR.-Jacob Bower, Dayton, Ohio. 
101 ,977 .-STOP.COCK FOR STEAM AND LIQUIDs.-Joseph Bree

den.  Birmingham , E o glan d .  Patented in England, D e c .  21. 1868. 
101 ,978.-BEL'r REPL acER.- W :!.lliam C. Bridges, Miehigan 

City, Ind.  
101 ,979.-nLOTH.MEASURING ApPARATUS.-T. M. Brintnall, 

Medina, Ohio. 
101 ,980.-SHIFTING RAIL FOR BUGGlEs ._ lra Bronson, Lock 

port. N.  Y. 
101 .981.-TuRNING CHISEL.-R. P. Buttles and Salmon Sweet, 

M a n sfield,  Pa. 
101,982.-SAWSET.-E. Y. C l ark, New York city. 
101 ,983.-SHuTTER WORKER.-A. C. Cornell, St. Louis, Mo. 

Antedated April 14, 1870. 
101 ,984.-BARK MILL.-J. G. Curtis, Emporium, Pa, . 
101,985.-CAMERA STAND.-William W. Dames, San Jose, 

Cal. 
101 ,986.-SHIFTING RAIL F � R  CARRIAGE SEATS.-Caspar Dis

ser,  West Union, Ohi o .  Antedated April 4, 1 870. 
101 ,!J87.-SLATE W ASHER .-Samuel G.  D ugdale, Richmond, 

Ind.  
101 ,988.-HEMMER FOR SEWING MACHINES.-John V. D. El

dredge,  D etroit, Mich. 
101,989.-LoOM.-A. R. Field, Central Falls, R. I. 
101 ,990.-WHE il.T DRILL.-Joh n F. Fisher, Greencastle, Pa. 

a'lsi'!"nor to himself and Daniel Bre e d ,  WaShingt o n ,  D. C. Antedated 
April 7 ,  1870. 

101 ,991 .-AxLE FOR WHEAT DRILLs.-John F. Fisher, Green· 
c astl e ,  Pa., aSRign o r  to hImself and Dame! Breed, Washington,  D. C .  
A lltedated April '1. 1870. . 

101 ,99a.-BoILER FE EDER.-Lucus Foote, Fairfield, Ohio. 
101 .993.-VELOCIPEDE. - Frederick J .  Forsyth, Bay City, 

M!ch. 
101.994.-MANUFACTURE OF ELASTIC ROLLS .-J. B.  Forsyth, 

Boston, Mass. 
101 ,!J!J5 .-PuMP SPOUT.-J. H.  Gleim, Tipton, Mo. 
101 .996.-T uRBINE WATER WHEEL.-D . W .  Glendinning, 

DetrOit, Mich.  
101 ,997.-G uN WIPER.-Herman Greve, S parta, Wis. 
101 ,998.-FARM GATE .  - Michael Gunshenan, New York 

City. 
101 ,9\l9 .-CI,OTHES DRYER.-Joseph C. Haines, West Phila

delphia, Pa. 
102,000.-SINGLETREE .-Andrew J. Hanna, New Garden town

sh1p,  Pa, 
102,001 .-SHEET-METAL BENDING MACHINE.-C. C. Hare,Kan· 

sa� City, Mo. Anteda�ed Ap r i l S, 1870. 

102 ,002.-SINK AND W ASHSTAND.-Christer L.  Hedell. Gales· 
bu' g ,  l I l .  

102,003.-GATE.�Samuel Henry, Chenoa, Ill . 
102,OO t-CORN PLANTER.-Christopher Hippensteel, Lee's 

Cross Roads, Pa . 
102.005.-STEAM CONDENSER. - John Houpt, Springtown, 

Pa. 

2� 
102,011 .-DoVETAILING MAcHINE.-Dedrick Jordan, Charle. 

t o w n ,  Mass., and Jose'1h Dill, Grand Rapi d s ,  Mich. 
102,012 .-CLOSET AND BED.- Wm. Kolly, Bath, Me. 
102,013.-PRINTERS' FURNITURE.-A. N. Kellogg and J. J 

Schock, Chicag o .  Ill. 
102.014.-BOOTJACK AND BRUSH .-Samuel Kennedy, Roches

ter, Pa. 
102,01 5.-SwEEP HORSE·POwER .-Richard J .  M. King, Ypsi 

lal lti . M!ch. 
1 0 3 ,016 .-BELL .-Josej?h Kintz (assignor to himself and P. 

C l ark) . West Meriden,  Conn. 
102.017.-CORN PLANTER.-James M. Kiracofe, Mount Solon 

Va. 
102,018.-ApPARATUS FOR REMOVING OILS, GREASE , GUMS, 

AND THE LIKE , FROM C OTTON AND WOOLEN WASTE, AND RECOVERING 
THE SAME.-J. W. Krepps, Chicag- o , Ill.  

103,019 .-DENTAL ApPARATUS FOR CASTING PLATES FOn AR
TIFICI.J..L TEETH.-J . A. Loomis, Cal thage, Ill . ,  and C. F. Moll,  �an Fran 
cisco, Cal. 

102,020.-SMOKE STAcK.-Hector Mackinnon, Cleveland, Ohio 
102.02 1 .-CHERRY SToNER.-Junah Merchant, Farmington 

lll. 
102,022.-FoLDING CHAIR. - George McAleer, Worcester 

Maos. 
102,023.-COMBINED HAY RACK AND WAGON Box.-F. G. Me· 

Clella.n,  Attica, Ohi o .  
102,024.-FRUIT J AR.-Robert McCully, Philadelphia, Pa 

Antedated April 2 ,  1870. 
102,025.-AXLES AND THEIR BOXING .-Rob Roy McGregor 

Covingto n ,  Tenn. 
102,026.-BoLT C UTTER.-Wm. Mendham, Philadelphia, Pa. 

Antedated A pril 4,  1 870. 
102,027.-SHEET.METAL GROOVING MACHlNE.-D. H. Metcalf 

and Daniel Sq nier, Battlp Creek, ao8i�nors to themselves and Martin 
M etcalf, Grand H :.. p i d s ,  Micli. . 

1 02,028 .-AGRICULTURAL STEAMER .-Renry W. Millar,Utica 
N. Y. 

102,029 .-DoOR SPRING.-Abel Mishler, New York city. 
102 ,030 .-METHOD OF 'rREATING 'l'RACING PAPER.-Julius 

Moo�, Karlsru lle ,  Germany, assignor to Emil Hemmer, N e w ark, N. J .  
102.031 .-COOKING UTENSIL.-J . A. Morrison (assignor to 

hims elf and A. J. Elliott) , Brady's Bend , Pa.  
102 ,032.� WINDMILL .- W. D. N icho l S , Chicago, Ill. 
102,033 .-ApPAHATUS FOR RE DIST ILLING AND RECTIFYING 

SPIRITs . -Alonzo Noteman,  Toledo,  Ohio. 
102,034.-RuLE AND CALO ULATOR.-Nels Ockerlund, New 

York City; 
102.035.-ALARM AND OTHER B E LL.-Thomas Pemberton 

anrt Geo. A. Pemberton, Birmi . ) gham, E n g .  Patent ed in England, May 
4, 1868. 

102,03ll.-ATTACHMENT FOR .IIEA'rING STOVES.-J. L. Pfau, 
Jr . . Quincy. m .  

102,037.-STE AM TRAP.-L. H. Plum, Cinc' nnati, Ohio. 
102,038.-HoSE COUPLING.-Charles Powell, Birmingham 

Englan d .  
102,039 .-LooM.-Pierre F. Ramel and Jean Drogat, Lyons, 

Fran c e .  
102,040.-HARNESS B UCKLE.-George Reyer, Indianapolis, 

Ind. 
101 ,041 .-COOLING ALE AND BEER.-Michael «eynolds, New 

Y"rk city . Antedated April 7. 1870. 
102 ,0 42 .-CHIMNEy,-Francis Richardson, Hebron, Ill. 
102.043.-RAILWAY RAIL SPLICE.-George P.  Rose, Elmira, 

N. Y .  
102,044.-STOVEPIPE THIMBLE.-P. H.  Rose and M. B.  Hud· 

s o n ,  Canandaigua, N. Y .  
102,045.-CULTIVATOR.-H. S .  Ross , Millville. Ohio. 
102,046. --W ASKING MACHINE AND BOILER.-J ohn Russell 

an" T. T. M cGrath , Fent onvil J e ,  Mich. 
102,047.-EGG PACKING .-George Ruston, Freeport, Ill. 
102,048.-SHOEMAKERS' EDGE PLANE.-J . H. Sanford (assign 

or to Chandler Sorague) , North Bridg e w ater, M ass. 
102 ,049 .-DREDGING ApPARATUS.-C. A. Scanlan, Charleston, 

S. C .  
102.050.-FuNNEL CAN FILLER.-Thos. Scantlin, Evansville, 

I d .  
102,051 .-CARTRIDGE CASE. - Oswald Schevenell, Marion, 

Ala. 
102,052.-HoRSE,COLLAR CAP. - John Se:lors, Bellevue, 

Mich . 
102 mm .-HEATING DRuM.-Charles W. Servoss, Chicago, 

Ill.  
102.054.-EvELETTING MACHINE.-Elijah Shaw, Milwaukee, 

Wis.  
101 ,055.-BuTTER WORKER.-W. S.  Shoemaker, Towsonton, 

.M. d . ,  and E. H. Sho emaker, Columbus, Ohio. 
101 ,056.- WATER W HEEL REGULATOR.-J. P .  Sibley and A .  

Walsh, B ennington, Vt. 
102,057.-RoTAHY P UMP. - Anthony Sluthour, Cleveland, 

Ohl�. 
102 .058.-WRENCH.-O. J.  Smith, Wauwatosa, Wis. 
102 ,059 .-CLOTHES DRYER.-Lewis A. Stave, Oconomowoc, 

Wis.  
102.060.-TuRBINE WATER WHEEL.-Gilbert Stover, Crystal, 

Mich . 
102,061 .-RoOFING COMPOUND.-Wm . M. Stuart, St. Clair;. 

Mich . ,  assignor to himselr, A. O. Whitcomb , W. S . Holmes, and R. H .  
Holmes . . 

102,O .i2.-BLOWER.-Benjamin F. Sturtevant, West Roxb :lrY, 
M ass. 

102,063.-FAN BLOWER.-Benj . F. Sturtevant, West Roxbury, 
Mass. 

102,004 -REFRIGERATOR.-A. B. Sweetland (assignor to him· 
self and James Daley ) ,  Fitchburg, Mass. 

102,065.-SA W MILL .-Charles Taylor, McKeesport, Pa. 
102,066. -DRILL.-Alexander Thompson, Burlington, Vt. 
102,067.-DETACHING HOOK.-J . W. Tuttle and Julius P e· 

terson, RocheElter, N. Y .  
102,Oti8 .-MACHINE F O R  MAKING WROUGHT-IRON CHAIRS 

FOR RAILROA D S .-Wm. Van Anden,  Poughkeepsie , N .  Y. 
102 . 069 .-DoVETAILING MACHINE.-J.  K Van Epps, Albany 

N . Y. 
102,O'70 .-MACHINE FOR MOLDING GLASS BUTTONS.-Charles 

Vigneron, Providence.  R. 1. 
102,071 .-HANDLE SEAT FOR PLows.-Edward Wiard, Louis· 

ville ,  Ky., assig rwr to B. F. Avery . 
102,072.-Loc,OMOTIVE AND CAR BRAKE.-J. C. Wilson , Win

neconne . W is .  
102,073.-FEEDING ApPARATUS FOR NAIL MACHINE .-U . S 

WoHl', Burrel  townEhip , Pa. 
102,074.-BELT TIGHT-"'NER.-Alvin N. Woodard, Fenton, 

Mich. 
102.075.-ToOL ·HANDLE.-Edwin L.  Abercrombie, Florence . 

Mass. 
102,076.-BuCKLE.-J. J.  Adair (assignor to W. J.  Huey), Port 

land, Ind. 
102,077.-ELECTROTYPING. - Joseph A. Adams, Brooklyn f 

N . Y. 
102,078.- PROCESS FOR FACING VALVE AND VALVE SEAT FOR 

STE AM ENGINE S . -Q. 8 .  B ackus, W inchendon, Mas� . 
102,079.-WHEEL GEAR FOR CARRIAGEs .-Albert Baxter , 

Howard , N.  Y. 
102,080.-STOVE FOR RAILROAD CARS .-G . Beeman, Ironton, 

Ohio. 
102,081 .-GRAIN DRILL TEETH .-Lyman Bickford, Macedon 

N . Y. 

102,082 .-HEMMER FOR SEWING MACHINE.-A. W. Boomer 
and J .  P. Hdski ns,  Poultney, Vt . 

102,083.- WASHING MACHINE.-Samuel Brackett , Wenona 
Mich. 

1 02,084.-CHURN DASHER.-Isaac Brewbaker, Fincastle, Va.  
assignor to W .  A .  McCue.  

102 .085 .-GLOBE VALvE .-Isaac W . Brown, Jefferson City 
Mo . 

102,086.-HoT AIR FURNAcE.-Lore :lzo W. Brown,Cleveland 
O h i o .  

102,087.-Box HooK.-Charles Bruso, Worcester, Mass. 102,006.-BoLT CUTTER.-H. L.  Howard, Mendon, Mich. 
to 102,088 .-CAPSTAN.-E. Buel, Silver Creek, N. Y. 

102,039.-SPRING B 'CD BOTTOM.-J . N. Bull, Springfield,Mass 
Antedated Marcn :31; 1S70. 

102 007.-WHIP. - Liverus Hull, Charlestown, assignor 
American W hip Co . . Westfield, Mass. 

102,008.-WAGON TrRE TLGHTENER.-A. B. Hurd, Watkins, 
N . Y. 

102,009.-WAGON BRAKE.-Reuben Hurd, Morrison, lll. 
102,010.-ExPANSlON JOINT FOR PIPES.-J. Evans Jones, 

Tidioute , Pa. 

102,090.-ADJU�TABLE HOLLOW DRILL .-C . E. Butler, Hud
Bon,  N. Y. 

102,091 .-HEAD-BLOCK OF SAW MILL.-J. A. Clark, Leaven
w o rth Ind 
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1 02,092.-COMBINED MANURE FORK AND SCRAPER.-J. 'V. 

Clarke, Kingston, 'Vis . 
102,093.-ExTRACT FOR THE CURE OF CANCER AND OTHER 

DTf�EASE R .-r). A. Coo b ,  I� ynchhurg , V a .  
l02,O!J4.-PATTERN CHAIN FOn Loou.-H. D. Dayis, North 

Andover , 1\Ia!=\R. 
1 02,095 .-HoHSESnOE BLANK.-John Day, Buffalo, N. Y. 
1 02,O[)().-OPERATING FAN TnUJMOJ"Os.-.T. n. Dow (assignor 

1 0  l l inHwlf and D arius ,"",' iloox) , P,jrmingllam, Co nn . 
t 02,0IJi' .-CONCRI£Tlfl PAYEMIDNT.-N. II. Downs,Birmingham, 

C o n n .  

102,OGS .-FRENCH BEDSTEAD.-R. C. Du Bois, Washington, 
D. c .  

102,099.-THILL COUPLING.-George W. Dubuisson, Norwich, 
Conn. 

1 02,lOO.-H.BiE AT'rACIniENT.-Charles H. Easte, South Bos-
ton, Mass . 

1 02,101 .-LAWN MOWER.-Norman Eaton, 'Yobnrn , Mass. 
102,102.-RoAD SCRAPER.-James C.  }iYans, Delaware, Ohio. 
102J03.-LuNCII V AI,ISE.-Sigmund Feust, New York city. 
102,104.-ELAs'rIC ROLL.-Jas. B. Forsyth and John J.  Haley, 

B m:ton, Muss . 
102,105.-COMIlINA'l'ION TOOL.-Calyin A. Foster, Fitchburg, 

Mass. 

102,106.-SarSSORS SHARPENER.-Calvin A. Foster, Fitchburg, 
!\1 1\:'\'1. 

102,10'1.-'VUF.EI, FOR LOCOMOTIVE LAND CONVEYANCE, AND 
COAL-lIoTST1 NG ApPAR.\'l'Us.-James S .  French, Alexandria, Va. 

102,1 08.-SUUTTEH FAS'l'ENER.-I<'rederick W. Frost, Somer
v ll1 \� ,  MaRR. 

102,10Ll .-MrcTALI,IC CARTRIDGE.-Adonis N. C. G ayard, Paris, 
Ii'rall ce.  

102 ,l 1 0.-vVmE COVERING MACIIINE.-Ambrose Giraudat, 
N e,,," York citv", 

102,1 1 1 .-t)CltEW PROPULSION FOR TUG BOA'rs.-Edward D. 
Gir(l,  Sy racuse , N. Y. 

102,l 1 :3.-SAWING MACIlTNE.-Allen Goodman and Hardin 
Goodman, ,Yilliam sburg, M o .  

102,113.-FLY NET FOR RORSEs.-John Graham, New York 
city. 

102,1l4.-S't'OVE PIPE SHELF, IIEATEU, AND DAMPER.-Ed
,yard Hnll, BeloiC ,Vi a . ,  and F. D. S earl , Hocl{ton, 111 . 

102.115.-BmcK MACHINE.-George W. Harlan, Cincinnati, 
011to.  

102,l J O.-NoH-CONDUOTING COVERING FOR STEAM BOILERS. 
-\VaRlIin ;r,to n HarriR anel 'V m .  Ho\vcl1,  Ph il ad clnhi'1 , Pa. 

102,1 1 'I.-PIE S'l'A)[Plm AND CUT'rl'm.-Alleu Ibwkes (assign-
or for one half to O. E. Bigelow) , Proviri cncc . R. I. 

1 02,118.-MINBnAI. PATN'r.-Edward 13. Heckel, Vincent, Pa. 
102,l1 fJ.-S'rovE PIPli; DRu)[.-Jacob lIeger, Jefferson, Wis. 
102.120 . --FAU CET.-Joseph Heine and John Vonficht, Toledo, 

Ohio . 
1 02,1 2 L-HOlISESIIoR-Jolm Hendorson, Albion , N. Y. 
102,122.-MIWH ANISilI FOU MA KING WIlm HEDDLES.-E. T. 

Ilf'l'tl e  ftnd lUellaI'd Tho m pson , New York city. 
102,123.-COVElt FOn 'l'AllLlflS, FLOORS, ETC.-August Herzog, 

Nt'w YOl'I{ city . 
102,124.-Snwp PITCIIER.-John H. Hobbs, Wheeling, West 

Va. 
102,125.-HmOE ICOR SIIUTTER5.-Johann Hof and Philipp 

Br('tlncis , Baltimore,  :Md . 
102,12U.-HYDRAN'1'.-James P. Hyde, New York city. 
102,127.-AxLE Box FOIl CARRIAGES.-David Jewett, Lynn, 

MfliC!R.  
1 02,128.-EAnTu CLOsET.-George Baker Jewett, Salem, 

�J ass.  
102,12D.-STOPPER FOn JARS AND BOTTLES.-H. W. Ketcham, 

New York c :ty. 
102,130.-MACHINE FOR ROLLING CONICAL AND OTUEU 'rUBES. 

-Ch Brle,f\ Ke-win, 80m Francisco, Cal.  
102,ln1.-HARVEST�JR.- W illiam A. Kirby, Auburn, N. Y. 
102,ln.2.-KNon FOH S AF'E DOORs.-Joseph G. Kittredge, San 

Francisco, Cal. 
102,1i:l;l .-ANTMAL TR AP.-John O. Kopas and Geo. W. Bauer, 

"\Vas ! \in g lon , D. C. 
102.1 3'!.-ANDIAL TRAP.-John O. Kopas, Washington, D. C.,  

aR f- h rnor f o r  one hnJf h is  right , to S.  1 .  'Vailes,  S alishury , �1 (i.  
10.2,1B'i.-'l'HK\'rING PARAFFINE A�D OBTAINING 11' IN CRYS

'l'AI,i'l\ . .....:..Fl·cderick Lamb e , London, Englan d .  Antedated Dec. 4, 1868. 
102,lilG.-HO'l'ARY PUJliIP.-}<jrwln Layens and James C. Lamb, 

M i(Wlet.own,  Conn. 

102,lil'l.-PISTON ROD PACKING.-Harvey T. Lee, Marysville, 
Cal . 

102,138.-HAME FOR HARNESS.-Josiah Letchworth, Buffalo, 
N . Y. 

102,liJD .-COFFEE URN.-Eugene Martin. Waterbury, as�ign
or t o  him�w1f ann Blaise SouIeR, Bridgeport, C f' n n .  

102,140.-HO'l'ARY P mlP.-Henry W. Mather, New York city. 
102,141 .-BmcK KILN.-William T.  Mathews, Negaunee, 

Mich .  
102,142.-SEJ"F-'VINDING AND BALANCING CURTAIN FIX

T"GHE�.-F. C. D. McKay. Elmira, N. Y. 

102,14Cl.-STOYE G llATE.-Ilenry Minor (assignor for one half 
his right, to I�onis Harter) , Grcrm Island, N.  Y. 

102_ 144.-Px'n::SG BRIcK.-Dayid Moffatt and John Thomson, 
Philadelph ia.,  Pa. 

102 .H5.-PIClCER CHECK FOR LOOM.-William Montgomery. 
Northampton, Masf'l.  

102,146.-MANUFACTURE OF STEEL.-Charlos Motier Nes, 
York, Pu. 

102,147.-SAFETY VALVE.-H. J .  Paino (assignor to himself 
ttn d .J osenh Kelly) , Providence, H. 1. 

l02,148.-'fREATING TIN SCRAP TO OBTAIN USEFUL PRO
DUCTS .-D. D. Parmele e ,  New York city, assignor to W. K. :.\larvin . 

102,149.-CAR COUPLING.-William B. Parsons, Short Tract, 
N . Y. 

102,150.-DoUBLE SnOVEL PLow.-George Perry, Granville, 
Ill .  

102,151 .-JOINT FOR PITMAN HEADS, SICKLES OF HAUVEST
EltR.  ETC.-Iva Pofrcnb erger, Champaign connty, Ohio . 

102 . 1 ii 2.-HuLLING MACHINE.-William Porter, Brooklyn, 
N . Y. 

102,1G3.-PAPER FILE.-John P .  Quarles, Richmond, Va. 
102J34.-SCREEN A'rTAcHMENT FOH WINDows.-Geo. Reed, 

1V. C .  IIo n gland, and ,J. J .  Newson, Brooklyn, Cal. 
102,155.-MACIlINE FOR UNITING BOOT AND SnOE SOLES TO 

TllR UPPRRS.-'!' . K .  Hee d , East Bridgewater.  a s s i g n o r ,  b y  m esne assign� 

Wg�:h��g��·�¥�s:�cKay. truste e  of the McKay Sewing Machine Aeso cia� 
102,15 J.-ApPARATUS FOn PITCHING BEER AND OTIIER BAR-

UEJ,s .-J!ermann Heutti and Philipp 'Vinkelh aus , Hamilton, Ohio. 
102,157.-INKING ApPARATUS FOIt COLOn PmNTING.-Israel 

1.1.  G. Rice , Cl1mbrh lge , :3fass. 
102.15R.-ApPAUAT US FOR REEFING SAILs.-N. W. Rich, 

8w\'. m p�cott , ?l-IaRs . 
102,15!).-.MA CIIIKR FOR TRDIMlNG 'rnE HEELS OF BOOTS 

AXD SnOEs.-E. P. Uichardson. I .. awrcnce.  aRRignor to himself and F. 'Y. 
C arruth, Boston, Mass. Antedated April 9 , 18'70. 

102,1 60.-MACHINE FOU JOINING THE CLEANING TJmTII OF 
Cno�s c-L""T S .\w 8 .�J ohn Il . l{obEon.  OVid,  :Mich . 

102,101 .-C'mIPOUND '[-0 BE USED IN TREATING RUE UMA
TIS)I ANT> OTII EU J)I REASE s .�John B. Hodgcrs, St. Louis Mo . Anteda. 
ted April 12, 1 8 70. 

' 

l02,162.-PLow.-Samuel D. Sayre, Rockford, Ill. 
102,L 13.-LAJlfP.-Bennett B.  Schneider, New York city. 
102,104.-BoBBIN-'VINDER FOR SEWING MACHINE�.-Th08. 

SkUlks, "Baltimo re , Md . 

102,1(;5 .- \V ATCHJlfAN'S TIllIE CHECK.-David Shivo, Phila
d e l phin, Pa. 

102,lii(l.-CLEANING WOOL A ND HAIR.-Chas. F. A. Simonin, 
Philadelphi9.,  Pa., and Edward 'V. Cofl1u, Gl endal e , N. J. 

102,167.-DEVICE POR HANG ING PICT UlmS, ETC.-Corelli W. 
Simpson. Bangor, l\J o .  

102,1f\8.-L�\MP.-I<'rancis Vanvost Sleeth, Keokuk, Iowa. 
102,1fiD. --VAPOR BURNER.-Chas. E. Smith and n. J. Rice, Columbuf.'l,  Ohio . 
102,1 '10.-SEWING MACHI:NE.-Geo. A. Smith and Edward L .  Mil l er , Ph il adel phi a. Pa . 
102,1'11.-CrruHN Pmnm.-Huth N. Smith, New York city. 
102,172.-HoRSE HAY RAKK-Solomon P. Smith, 'Vatorf'ord, N . Y. 
1 02,173.-lTAY TEDDER.-Walter Smith, Weston, Mass. 
102,1 74.-G OYERl'I'OR VALvE.-William Smith Philadelphia rD. " 

102,175.-ApPAHA'fUS FOR COOLING GRAIN.-S. A. Stebbins, 
Toledo, Ohio . 

102.1 '16.-S PJLF-ACTING EQUALIZING VAI,VE.-J. J. Steiger, 
PeoTla, Ill.  

102,1 '77.-AJlfALGAMAToH.-Charlcs C. Stevenson, G old Hill , 
Nevada. 

102,178.-FoLDING CIIAIR.-Aloxander VV. Stewart, Boston, 
Mass. 

102,17!J.-FOJ,DING CHATR .-A l oxan<18l' 'V. Stewart, Boston, 
Mass. 

102,180.-FODLING . CUAIR.-Alexander W. Stewart, Boston, 
Mass. 

102,181 .-METAL-CAPPED C ome-Edwin Street , East Haven, 
Conn. 

102,l82.-SPRING BED BOTTOJlf.-Richard Tattershall, Beloit, 
1.Y i s .  

102,183.-TYPE DISTRIBUTING MACIIINE.-D. B. Thompson, 
Brooklyn, N. Y. 

102,184.-MACHINE FOR GRINDING AND POLISHING MARBLES. 
-J. H .  VoH;:, Chicago, Ill . 

102,185.-CARPE'l' FASTENER.-R. W. VValker, Washington, 
D. C. 

102,186.-STILL FOR PETROLEUJlI.-John Warren, Flushing, 
N. Y. 

102,187.-STOP V ArNE FOR PETROLEUM PACKAGES.-Albin 
Warth , Stapleton , N. Y. 

102,188.-'l'AP FOR LIQUID PACKAGES.-Albin vVarth, New 
York City. 

102,189.-CoPY BOOK.-John D. 'Villiams, New York city. 
102,190.-BuTTO"'f FASTENINO .-Morris W iRe, New York city. 
102,191 .-SUUTl'En WommR.-IIermalln 'Volff, Milwaukoo, 

'Yitl. 
102,l U2.-SUUTTElt ,VoRKEH.-IIerman 'Volff, Milwaukee, 

·Wis.  
102.193.-AnTIFICIAL TEETII. - John H. 'Yood, Lebanon, 

Ohio .  
102,1[l4.-1iEDTCINE FOR COUGns AND COLDs.-Allen Young, 

Pittsboroll.i(ll, if. C. 
102,1!)5.-MAC liiNE FOR FORMING AND C U'f'l'D'TG EYELETS 

AUD }'OR 'l'HE PREP.\ R A 'l' ION 01<' STOOK FOR THE 8AME.-S.  ,1V. Yo ung
(aS81 gnor t o hllllSdf, Hn:ssell  A. D ennison , a nd Elisllft. Dy er) , Pl'ovi� 
d e nce , R. 1 .  

102,H)(t-ADVERTISING DESK.-H. W .  Crotzer, Philadelphia, 
Fa. 

102,1 97.-DoOR SPRING.-A. T. Ballantine (assignor to himself, 
·W .  1,V . Kingsland, :N. H. B fl t P R ,  and I .. . D. Phe]ps) , T itusville , ra. 

10:3,198.-DIWXZING AND GILDING.-J . L. Duffee, \Vashington ,  
D . C .  

102,lDD.-PUMP.-B. F.  Gustin, Middletown, Ind . 

H l:D l t�:'lOl'J:S. 
3,921 .-'I' ltEATING OHG ANIC MA TEUIALS WT'l'II Am. -Ru

d o l p11 D 'JIcul'cus e ,  New Y o r k  city .-Paten t No. 0 3 ,  lS·�. d a t e d  August 3 ,  
1 809. 

3,922.-HOTS'I'ING MACIITNE.-\Vm. l\li1ler, Cincinnati, Ohio. 
iS�i�tcnt No . 48,67:), elated J uly 4, 18G5 ; reissne 2 ,OGG, dated Septemb er 5 ,  

3,!)28.-GRAIN SEPARATOH.-G. B. 'r umor, Cuyahoga Falls, 
Ohio, as�igne e  of G. B. Turner and James A.  Vang-lIn.-Patent No. 1 ,OlH, d ate d April D, 1801 . 

3,924.-GAS GEXERA'l'OR.-Benjamin Bost, Dayton, Ohio, as
signee of Patriek Kclly.-Patent No . �j2 , 31'7, dated July 6,  1809. 

3,l)25 .-M [LL.-J . B. Brown , Peekskill , N. Y .. ass gnee of C. 
B .  Hu� chlnson.-r tl t ellt No . 29,4no, clnted August 7! 1800 . 

3,926.-1VIILL.-J . B. Brown, Peekskill. eN. Y . ,  assignee o f  C .  
n .  H lltcllinson .-Patcnt No , 29,490, dated August 7,  18GO. 

3,727.-HAND STAMP.-B. D. Hill, Chicopee, Mass.-Patent 
No. 59,30;,), dat ed Novemher 6 ,  186/3 ; reissue 2,830, dated .Tanuary 14, 18G3 ; 
r('is8ue 3,261,  d a t e d  January 12, 1 869. 

3,028.-0ILER FOf.t LOOSE P ULLEYS.-C. A. King and D .  B. 
·Wesson , Springfiel d , M ass . , assignees of C .  A. King .-Patent No. L 5,912, 
(ht e d  October 19, 18G9. 

3,929 .-BAKEIt'S OVEN.-M. A. E .  McKenzie, Brooidyn, N. 
1.,  as�ignee t o  Duncan McKenzie.-Patent No . 28,130, dated May 1 ,  1860. 

3,930.-R oLLE It J>'OR CL01'IIES VVHING ER. - Woonsocket 
Rubb er Com p nllY, W o onRo cket , R. 1.,  assignees of J. F. Holt .-Patent 
N o .  4(J,030, dttted July 2 5 , 1803. 

3,931 .-l\1ACIIINE l OR SAWING MAHl3LE.-P. J. Torney, for 
h im5clf. and Chn.!'les \V. Hayd en,  a lHl .J. J� . Kidwell, ftssig nces  o f P. J .  
Torney, W ashington, D .  C .-Patent � o .  8'1,318, da.ted December 1 ,  1 8G8. 

DESIG.iS' S. 
3,973 .-MA SONIC CHAUT.-James Ames.  Indianapolis.  Ind. 
il,974.-BuGGY BODY.-W illiam M. Armstrong, Middleiown, 

Ohio. 
3,97ii.-WATOU CIIAIN. - Montraville Buffum, Leominster, 

Mass. 
3,976.-CARPET PA�'1'E1!N. - R R. Campbell (assignor to 

Lowell l\1 anufacturing Company ) ,  Lowcll , Ma8�. 
3,D7'7 to 3,9tl3.-CARPET PATTEHN.-E. J.  Ney, Dracut, as

signor to Lowell Manufacturing Company, L o \\""ell ,  Mass.  Seven p utonts . 
3,984.-'l'RADE MARK.-D. A. Page, Dover, N. H. 
3 ,985 .-HAN IlI,E FOR SPOONS, Fomes, LADLES ,  ETC.-J. R. 

Wendt, N ew York city, 

EX'I'ENSION S. 
MACIIINE FOU SOWING FER'rIUZEUS.-W. S. Bartle, Newark, 

N. Y .�Lett(;Ts patent N o .  14 ,70S, date d April 22, 1856 ; reif:isue 558, dated 
:May 18, 1858 . 

Pur,VEHUI"ENT ACID FOU USE IN THE PREPAHATION OF SODA 
PownERs, FATIINAC ROr; s FOOD , AND OTHER PURPosES.-E. N. Horsford, Cambridge , Mass.-Letter8 Patent )[0. H,n2, dated Ap ri1 22 , 1856 j reissue 
2 ,597 , dated �l ay 7 , 1867 ; reissue 2 ,1179, date d  J u n e  V,  1868. 

DISCLAIMERS. 
HORSE HAY HAKE.-Mary G. Pratt of Marple township, Pa.,  admullstratnx o f  Handall Pratt , decease4 .-Lettcr� patent No. '{0.OG7, <lat(;}i January 8,  1856 ; reissue 1 ,893, dated February 28, 18G5.-File d Jan . 

7, 1 8 1 0 .  
COMPOSITION FOR INKING HOLLERS, PADS, ETC. - Lewis Fran�is an.d C.  H .  Lontrol ,  New T o r le city, assignees of Lewi.s Franeis 

and Ii . 'V. L ctmate .-Letters pn,tcnt �o. 43,102, dated ,Tune 21 18G4 ' reis-
sue 2,805, dated November 26. 1l:Hj7. - Filed March 28, 1870. 

' , 

NEW BOOKS AND PUBLICATIONS. 

ELECTRO-]\fE'fALLUHGY PHA'l'ICALT.Y TREATED. By Alexan
der \Vatt, F.RS.A., Lecturer on Electro-Metallurgy, etc . ,  
formerly one o f  the Editors o f  " The Chemist." New 
Edition. Strahan & Co., Publishers, 56 Ludgate Hill, 
London. 

MODERN 'VORICSnOP PRACTICE. As Applied to Marine, Land,  
and Locomotiye Engines, Floating Docks, DredO'inO' Ma
chinery, Bridges, Shipbuilding, Cranes, etc.,  ctc.

"'
BYJohn 

G.  Winton, Engineer. Strahan & Co., Publishers, 5 6  
Ludgate Hill, London. 

The ab ove valuable worl;::s, �  noticed in No. n, can b e  had o n  application 
to M cst;rs . Virtue & Yorston , N o . 12 Dcy stre et, this city. 
LAW OF PATENTS, with Explanatory Notes of the 

the Protoction of Design s and Trade-Marks. 
Campin, Engineer. London : Virtue & Co. 

Law as to 
By F. W. 

This volume of over two hundred pages is de'vote d  to a discussion o f  the 
En glish Patent Law and practice, and c ontains much us eful inform ation 
to patent attorneys ancl oth er8 interestJd . Sold by V irtue & Yo rston , No 
12 D ey Htr 0 e t ,  Ne\v York city. 

Inventions Examined at Ute I»atent Office .. ---Inventors can have a 
careful search madc at the Patlmt Office into the novelty of their invf.l? 
tions, and receive a rc:port in writing as to the probable Sllccesg of the 
application . Send sketch and description b y  m Uil , inclosing fee of $5 
Address M UNN & CO. ,  37 Park How, New YOl'k 

Caveats arc desirable if an inventor is not fully prepared to apply for a 
patent . A Cave at affords protection for o n e  yellr �1�ainst the issne of a 
patent to another for the same invention. Patent Otnce fee on filing a 
Caveat, $10. Agency charge for preparing and filing the documents from 
$10 to $12. Address MUNN & CO.,  37 Park Row, New York. 

l APRIL 30, 1870. 

I�tta�t �ffitt� 
----_._---_ .. __ .. _------------- -------_._---

How to Obtain Lettars Patent 
NEW INVENTIONS. 

Information about Caveats, Extensions, Interferences, 
Designs, Trade Marks ; also, Foreign Patents. 

FOR a p eriod of ncarly twenty·five years, Jlf UNN & CO .  have occupied 
the p osition of l e ading Solicitors o f  American and European Patents, and 
during this extended experience o f  nearly a quarter o f  a century,they have 

examined not less than fifty thousllnd alleged n ew i nventions, and havCl 

prosecuted upward of thirty thousand appliGations for patents, and, in ad

dition to this, they have made,  at th e Patent Office,  over twenty thousand 

preliminary examinations into the novelty of inventions , with a careful ro· 

port on the same. 
Tho important advantages o f  MUNN & CO . 'S Agency are ,that th eir prac

tice has b e e n  ten-fold greater than that of any other Agency in existence, 

with the additional advantage o f  having the f ssistance of the best profess .. 

ional skill in every department, and a Branch Office at Washington, which 

watches and supervises, when n ecessary I cases as they p ass through official 

examination .. 

CONSULTATIONS AND OPINIONS FREE. 
Those who have madc i nventions and desire a consultation arc cordially 

invited to advise with MUXN & CO. who will b e happy to see them in person 
at the office, or to advise them by letter. I n  all cases, they may expect an 
IIONEST OPINION. For such consultations, opinion, and advic e ,  NO ellAROE 
is made. A pen.and·ink sketch and a description of the invention shonld 
b e  sent. 

TO APPLY FOR A PATENT, 
A mo(lcl must be furnished,  not over a fo ot i n  any dimension .  S end model 
t o  MUNN & C O . , S7 Park How, Now Yor:;:: . b y  express , charges paid, also,  a. 
description of the improvement, and remit $16 to cover first Government 
fe e ,  and revenue and p ostage stamps. 

The mode! shoul,! b e  neatly made, o f any suitable materials , strongly fas. 
tened, without glue ,  antI n eatly painted. The name of the inventor should 
l w cllgrt1yecl or pai�tctl up on it. 'When the i nvention consists of an improve. 
ment u, on some o�hcr nU1chinc , [L full working model of the whole machine 
will not be ne cessary. But the model must b e  snillciently p erfeet to show 
with clearness the nature and op eration o f  the improvement. 

PRELUIINARY EXAMINATION 
Is made into the patentability of an invention by p ersona. search at tte 
Paten t  Office , among the m o d els of the patents pertaining to the class to 
which the improvement relates. For this special search and a report 1n 
writing , n. fce of $5 i@ charged. This search is  made b y  a corps o f  examiner 
o f  long exp erience . 

Inventors who employ us are not requircd to incur the cost o r a  preliml 
nary examination,. Bn t it is ad vised in doubtfnl cases. 

COST OF APPLICATIONS. 
When the model i s  received, and first Government fee paid, the drawings 

and speCification are carefully prep ared and forwarded t o  the applicant for 

his signature and o ath, at which time the agency fee is called for.  This fee 

is generally not over C25. The cases are exceptionally complex if a higher 

fee than $�5 is called for,and,upon the return of the pnpars, they are filed at 

the Patent Office t o  await Official examination. If the case should be rejcct� 

ed for any cause,or obj ections made t o  a claim ,thc reasons are i nquired into 

and communicated to the applicant, with sketches and explanations o f  the 
references ; and should it appear that the reasons given are insufficlent,the 

claimt; are prosecuted immediately, and the rej ection set aside, and usually 

"Vithont Extra Charge t o  the Applicant. 

JliUNN & CO. are dctermined t o  place within the re ach of those who con 

fide t o  them their business, the b est facilitlCs and the highest professional 
skill and expcrience. 

The only cases of this charactor, i n  which MUNN &; CO. expect an extra 

fcc, are those wherein appeals are taken fl'(Jlll the decision o f  the Examiner 

after a second rej ection j and MUNN & CO .wish to state very distinctly,that 

they have but few cases which can not be settled without the necessity ot. 

an appeal ; and b efore an appeal is taken, in any casc, t he applican t is fully 

advised of all facts and charges, and no proceedings are had withou t his 

sanction ; s o  that all i nventors who cmploy JlfUNN & CO. know in advanco 

what their applications and patents are to cost; 
JlfUNN & CO. make no charge for prosecuting the rej ected claims of their 

own clients before the Examiners and when their p atents are granted, tho 

invention i s  noticed editorially in the SCIENTIFIO AMERICAN. 

REJECTED CASES. 
JlfUNN & C O .  give very sp ccial attcntion t o  the examiMtion and prose· 

cution o f  rejected cases filed b y  i nventors and othor attorneys. In such 

cases a fee o f  $5 i s  required for special examination and report, and in case 

of probable success b y  further prosecution, and the papers are found toler· 

ably well prepared, MUNN & Co. will take up the case and endeavor to get 

it through for a reasonable fee,to b e agreed upon i n  advance o f prosecutlon 

CAVEATS 
Are dcsirable i f  an inventor is not fully prepared to apply for a Patent. 
Caveat affords protection, for one year, against the issue of a. patent to an .. 

other for the same invention.  C aveat papers shonld be carefully prepared. 

The Government fee o n  filing a Caveat i s $10, and JlfoNN & Co. 's char::es 

for preparing the necessary papers are nsually from $10 to $12. 

RE:a'SSUES. 
A p atent when discovered to be defective, may be reissned by the surren

del' of the original pa.tent , and the filing of amended papers. This proceed� 

ing sllo:rld be taken with great care. 

DESIGNS, TRADE MARKS, AND COMPOSITIONS 

Can b e  patented for a term of years, also, new medicines o r  medica l com .. 

pounds, and uscful mixtures of all kinds. When the i nvention consists of a 
medicine or compound, or a new article of manufacture, or a new compo
Sition, samples o f  the article must b e  furnished, neatly put up. Also, Rend 
a full statement of the ingredients, proportions, mode o f  preparatiolll 
uses , and merits . 

PATENTS CAN BE EXTENDED. 
All patents issued prior to 1861,  and now in forc e ,  mlty b e  extended for a 

period of seven years upon t h e  presentation of proper testimony. The ex .. 
tended term o f a  p atent is frequently of much greater valne than the first 
term j but an application for an extenSion, to be successful, must be care· 
funy prepared. MUNN & Co. have had a l arge experience in obtaining ex .. 

tensions, and are prepared to give reliable advice. 
INTERFERENCES 

Between pending applications before the Commissioners are man!l.gcd and 
testimony taken ; also , A.ssignments, Agreements, and Licenses prep ared. 
In fact, there is no branch of the Patent Business which MUNN & Co. arc not 
fully prepared t o  undertake and manage with fidelity and dispatcll. 

FOREIGN PATENTS. 
American invr,ntors should b ear i n  mind that five Patents-Ameri

can, English, French, Belgian, and Prussian-will secure an i nventor exclu
sive monopoly to his discovery among ONE HUNDRED AND THIRTY MILLIONS 

of the most i ntelligent people in the world. The facilities of business and 
steam communication are such, thn.t patents can b e  obtail'wd n.broad b y  our 
citizens almost as easily as at home. MUNN & Co. have prepared and taken 
a larger numb er of European Patents than any other American Agency. 
They have Agents of grent experience in London, Paris, Berlin, and other 
Capitals. 

A Pamphlet, containing a sunopsis of thc Foreign Patent Law., sent free. 
Address !truNN & CO .• 87 Park Row . ;Iil"w York. 
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EST Steel Stamps, Stencil s, Dies, & StOelL 
Scncl for price list. E. H. PAYNE , Burlington, Vt. 

C
IRCULAR SA \V ::'r1ILLS, Pluners, Match

J Cl'S, e t c . ,  made by S. H�ALD & SONS, Barre, 1\1<1S8. 

NJ�\V BOOK.-A gents sell 100 per week . 
_ PrIce $'5 .  Ad(lress 1 • .  S'l' g BDTXS , Hartford, Conn.  

BlIG PROFITS t o  Agent s on a new Il-
lUstl'a.tccl l'�ook. Sciid stamp for circul ars. 

.J. B. BUUR & CO., Hartford, Conn.  -----
MULTIPLYING PRESSURE 

FAN BL O WERS. 
The nahwny M 'l'g Co. ,  . . . . . . . . . . . . . . . . . .  Ualnvay, N. J .  

F
OR SALE-'The Right t o  Manufactnre 
Decoy Duel.s of Gum . A larp;e number of orders from 

all parts of the c unutry call  ��\2?oll ��J�'1-£li:cntee8,  
3:�8 Callowhill st., Philadelphia, Pa. 

AGEN'I'S 'WANTED for the very best thing 
_ invented in the Silver Plating lin e .  It Silverplates 

m e tal!'; with PUHE SILVEn in�tantancousl y ,  and clcam� 
t :trnlRlled ware lilw a Hash. C;-di and test it,  or send for 
c ircular. 1\1. J.  A. K E ANE, Sily(�r  Platcr, 

'75 13leccker st . ,  N e w  York. 
-_.------------

C AVING of Fllcl used hr Steam Boilers.
�..., .. Noycs ' Patent Piston Steam Damper r�(>gnlatoI'," 
g;u'lranteed to eil'ect n fHtvinf! o f t ('n p er cent o r F n ;:�I,and 
gives rC,�ulal' p O WCI'. Bond fo r circular. -'�V M .  ::t\ OY:g;:;, 
l'atcntce ,  44-', Broome s t  , "K cw York. 

'I'HAKSMISSION OF POWER BY 

WIRIiJ R O PE. 
PLANS prep ared and ,VORK cxecutad. -W IHE ROPES 

]1'01' 8:1 1 ,; .  
C .  W. COPE LAN D ,  No.  61 llroadway. ---- .-.-�---- - --.----

'HIE PETELER 
P01'tab le Ilail1"oacl CO., 
No. 42 Broadway, New York, arc n o w  rea(l y  to  receive 
order.s fot' Tr:tck� f:.n t�_ Car,::: , all d  t.al:>:e contracts for grad
ing, exeavating,',  e Le.  SClllt 1'0 1' circl1 Iar;:!. 

""l"XTM. II. no A.O, :;11 Pend st. , K ow York, 
V V ilox ,1:3,tl,-.\:! ��nufaetn l 'es the only practic,tul u  n an d  

Sawin ,� l\T a(:hine  in l U W .  t�ip3, CrOs8cu ts, .J ig� 3).£ Htuir 
w i t.h e,lSC .  �en d  fot' cil'cl1htl'3 .  

PA s 
W

ho have failed in their efforts to dispose 
of t h eir rightp, vdll {10 v{e ll t..:> commIt 11R ,  eitl�cr 

per80nally or hy llwi l ,fl'ee of cilarg(�. ]\Lmy valuable In
vcutions arc lying clol'llutllt , for ,,,,ant o f  proper llmlJ agc· 
m Cll t ,  that mi ,l�ht re,Llize n. fort.une fOL' I ll t� i l'. ownc;rs,  i t" 
phLC(;tl in our lwnas,:tntl ul'oug l l t  t.o the attentIOn of cap
itnUsh;. Only those -will b e  :�ccepted -which v{c fcol sat
i siied cun be sold, as 0111' obj ect hl solely the rc:tllzation 
of ft eOll1mlssion. A candid opinion can therefore. be re
lied upon. No charge for servic��s n nle::;s �mccesstul. 

Hci'erences on application. E. r,� . HOBEnT:S & CO.,  
ConsulLing Engineers, 15 "Vall  st. , New York. 

Asphalte R o ofing Felt. 

A PATBNT AH'f'ICLI� OF GOOD 'l'HICK-
_ -- NESS and durnbi lity, ,suitable for steep or flat r o o fs .  Can he applicd by an ordinary mechanic or han
dy laborer.  �eJld for "'cireul>tr to 

72 )f ttidcn IJane  ��(�,��y �� i�i�!e�!t'y�Jl�� ��;�� York. 

Sent fi'eo of postage to a n y one wh o wil l furnish 
his address to H E NRY CAREY BAI RD, 

Industrial Publisher, 406 Walnut St., 
PHILADELPHIA. 

��y ��'t��cr�� �l'e �ra6eo 
Dr. oJ. ARllHlTIHlING'S 

( Patcht) 
Improved Heater, 
Filter, Lime Ex
tractor, and Con
denser Combined, 

T .otic " 

For Steam Boilers. ! ..... ln�TII .• !·.I· Satisfact,
.
· o n  G 

. .  

uaranteed.  • " , MANUF ACT OURD BY 
o ']'4 ArInstrong &; Starr, , Toledo, OhlO. 

- J Formerly Armstrong & J��)6?sh�r Circulars. 

Heater, ]'ilt8f, alIi! I ,_ 

LIME EXTRACTOR 
FOR 

STEAM BOll.JE�lS. 
Send for CirculRrs to  

D. F. l;UEL§lFIl &; CO, ) 
Mauufacturers, Bucyrus, O. 

r:w- Form erly ARMSTRONG & \VELSH. 

VALU ABLE M ACHIN ], WORKS FOR 
S AL E .-L rtrgc 1\la chine SlloPr l arge , Foundery, 

Smith ShuD, Boil,)!' Shop, "with lft,test lmpl'ovcd �'bchin
cry, new llricl<:: buildings, not  t w o  yOU I'd old,  sp lcmlid 
steam po\\rcr, cnp:wity for 100 _hands .  ·Will sell m y  half' 
interest o n  fayoruble terms. For,�iy.ti lf6t�dt�c;ress 

(HOL}IE S AND SEFPNEU) , ftLuion, Ohio . 

rrHE PERFEC'f S'TREE'f AND 
. DEPOT LAMP.-The Lamp OITered by 

tillS COlllpany has bePll urought to a degree 
of p erfection not equaled b y  any ot ller 
J�ftmp in the m arket.  

11, i ll  the C1l8apeRt .  ITrmf1 Romcst, most Du
ruble, most Diilicult to Injure, and most 
Easy to repair, most l£asil y T,ightec1,  and 
most E conomical Street Lamp in the 
-world. 

IN USE IN OVER 
300 TOWNS AND CITIES. 

�:W� :Send for DescriJltive Panlphlet and 
Priee Lis ts.  

'fUE IIEA'l'H & SMI'fH MAN'F'G CO., 
PORTLAND, CONU. 

Salcsroom f: :-44 l\lnrray st . ,  New York City ; 52 Ran
dolph st . ,  Chicago, llI. 

Agents :-KEEN & HAGERTY, Baltimore, Mel.; C II A S .  
E .  ADA:\iS, 20 1\1l1k st. ,  Boston, Muss. 

l
l\iPROVJ<JD WOOD-WOHKING MACHIN-

EUY. Send for C atttiogue and renucell price list. 
C .  E. COPELAND,  

4 2  CorUanelt street, New York. 

THE 

A Journal of rrranSD ortation. 
HaUrond Queations discussed by Practical Railroad 

Men. 
11lustratcu D escri ption of Rttilroac1 Inventions. 
Hal1roafl Engineering and 11echn,nics. 
HecorcIs of the llrogrcss of Huilroads. 
Hn,ilroafl Reports nnd Statistics. 
General ilailroad News. 
Railroad Electiolls and A11potntmcnts. 
T wcnty-four large quarto pages, published every Sat

urd ay, on and after April 2 , 18,'0. 
Every TI::;.ilroad Ma1'l, ancl cvery man interested in Rail

roads should have it. Terms $3 a year, in advance. Ad-
dre�s A. N. KELLOGG, Publisher, 

101. 1Vnshingtoll st., Chicago. 

'l'HE BEST FII,E HANULE EVER IUAnE. 

�ooo AGEKTS WANTED for three mail-
,) able  nIHl very Ralable at·ticlcs for office usc. 
Ad((reH�. for circular, " AT W A TEU'S DOLLAlt LET
'fER C OPlE H,"  Providence, H.  1.  

P
AINTER' MANUAL gives bost methods 

and latest improvcments irl housc si,2;ll , and orna
l1�en.tal p ain�ing ,�arni�lJing ,grainil�g! p oti �hing ,stft,ining,  
g'lhlmg, g-lazmg',sIlvcnng' , g lass 8talIlln�,  p aper han,o'ing 
etc. PJ"tcth�<1.l book for practical meTl .  5 0  cts.  of any 
b ooksellcr or .JESSE HA�EY & C O . ,  l U I  Nassau st . ,  N.Y.  

VVatchlll nh.er and Je \veler'� 11ullual, 25.  tloapmakcr's 
Mannal , 25 .  Hors eshoer's :Manual, 25. (. � <'l'.�"" -) MONEY " ---. 0 � ))"\lllC all E A S I L Y fl')]l11 c· . -----. � '_.§'-9'-"� r.UDE 
With our Stencil and Key Check Outfit .  Circulars Free. 

STAF FOHD _M'F'G Co., GG Ij'U1tOll st. ,  N. Y. 

American Oil Feeders. 
Fon Engines,  Machinery, and 

Sh afting .Journal s ,  used ill 400 Mills 
and .M anufac toricR.  10,000 in  use in Phila
delphia. city. Pronounced by learting 
firms to be the most reliable and economi
cal Oilers in the lllarket. 

SAVES 75 PER CENT. 
Send for circul ars. 

,T. ll .  WrCKERRHA�r. 
152 South Fourth st . •  Philadelphia. --------------------

1 240 ACHES OF mOK-ORE LA ND-
_ / the " Mc�lath place," 22 miles west of Ji�lyton 
o n  Alabama & Chattanooga Hai !road, well watered ,  Hne 
springs, line plac e for Iron }'oundcry , Hn e  farm . 'Wi1l 
b e  sold on premises ��Oth ,Tunc,  lk70, h alf cash, b a1 .  6 mos.  

.TNO.  8AL�lON�, Administrator. 
'l' llskaloosu, Ala., Apl'il 1870. 

Ohas. E. E11'Wr?/, 

Q IVIL AND MECHANICAL ENG-WEER 
) No. 7 Warren st . ,  New York. ' 
: rawings a�(l Specifications furnished.  Steam l\fachIllery practICally test.ed. Inventions examined for CapitalistH . I{cf('rs. by permission to lIoratio Allen Rsq., Capt. John Ericsson, C.  H. Delamater, ERq . ,  Hec](c� & Bro., and other eminent engineers and manufact.urers 

R B. MITCHELL, 
• 415 Illinois st. ,  Chicago,  Il1 . ,  April S ,  18'70.-1 have used one of your first p attern Kerosene Cooking Stoves 101' six months, and find i t  every way a success, both as to use ana eeonomy_ I would not do ,vithout it for twice the 

I have seen your last 
and think it 

Illuch superior to the 
Please send m e  one of 

latest im
-f��i-��et6�O

J
I
� . 344 West ;\!ad-

circular. 

Excelsior 
LUBRICATOR 

For cylinders of Engines. Tho 
most durable and best oil cup,man 
ufacturecl by 

ll. E .  LElnfAN, 
Lehigh Valley TIrn sR \Vorks. 

Senn for descripti\�eJl��:I���' Pa. 

l\ /[ODI1JLS, PATTEHNS, .EXPERIMEN'I'AL .ll'-1 and otlH'I' machinery.-t ModelR for
. 

the Patent Otlice' bu�lt to order by H()LSKj1� MACHIN � CO. ,  Nos.  5'�8, 53(\: ani ;::,34 Water st., ncar J cllerson. Reter to SCIENTIFIO A'IllRIOAl< office. 14 tf 

Small Eng/ine Lathes, 
And every description of small Lathes;with Foot Motion. 
Also, Br(\.8s Finh"hi n g  l�athes a n d  Tools,  m ade by 

J�XE TEi"'� )lACH1.NE \VOHKS,  Exeter .  N. n .  

SOLUBLE GLASS, WATER GLASS,-
k Or Silicate of Soda and Potash, pure, and made 
from b e st llutt(�l'ials, snltall lc  for fin usps, for sale by 

L .  & .J . 'Y. FE U CIIT W ANGETI, Chemist s ,  
55 C edar st . ,  N ow Y o rk .  

L. W.Pond's Ne'w To o ls. 
l\..T E W  A N D  IMPHOVED PATTERNS-
1.. � Lathes,  Planers, Drills, Milling 1l'!achines, Bori!lg 
r.,Hlls,  G ear and Bolt Cutters Punches and ::::lhears lor 
iron. Dettler in 

c Y. 
WA TER WHEELS. 

s'rEVENSON'S 
Duplex Tu/,'I;rl1te. 

Not equaled by any wlleel in existance.  Great Economy 
of \Vatcr .  The only "INhcel suitft,hlc to  v ariable s treams. 
Send for inustr�l.ted pamphlet 1'01' 18.0. 

J .  ll. STlcVENSO)<. 
bJ Libertv HL Now York. 

R OBEH'l' McCALVEY, Manufacturer of 
.\; HOISTING J\IACHINE S AND D UMB WAITEns. 

_________ 002 Cherry st . ,  Philadelphia, Fa. 
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R BALL & CO., Worcester, Mass., Manu 
• facturers ot Woodworth's, Daniel's, and Dimen 

ilion Planers ;_ Molding, Matchin�, Tenoning, Mortising 
Shaping, and. Boring .Machines ; Scroll �a.ws,  Re-,sawing, 
Hand Boriug, Wood 1'uruing_ IJuthes ana a variety ot 
other Iillacllines for Vvorking \Vo o d .  Also.  t h e  b est .Pat· 
ent Door, Hub,  and Rail Cal' l\fortiRing -Machines in the 
'N or!d. ir:�'- Sen(� for our IHustratc-d Catalogue. 

RlCHAlm 1I.ALI,. F.. P. HALSTED 

I") ICHARDSON, MERIA M & CO., 
_ \' Manufacturers of the latest improve(l Patent Dan 
leIs' t:!.ntl 1Vooc1 worth Planin,!! :M2chlnes, Matclling, Snsh 
ri��ln��a
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other ki11ds ot Wood-working �lachinery. C atalogues 
and price list s eent on application .  Manufactory, Wor
cester • .Mal�8 .  Wt:.rehouse. i07 Liberty st.,New 1" ork. 17 t 

P
ORTABLE STEAM ENG INES AND 
Bailers, Complete. 

S-Horse Power . . . . • • . . . . • . . . . . . • • . • • . . . . • . .  $ 700 
12 " " . . . _ . . . . . . . . . . . . . . . . . . . . . . . . .  900 
16 • . • • . . . • . . . . . . • • • • • . . • • • . • • . •  1200 
20 • • • . • • • • • • • • • • • • • . • • • • • • . • • . •  1500 25 • . . . . . • . . . . . . . . . • . . . . • • . . . . • •  1650 

For Sale by Ii .  ll. llIGJCLOW & CO.,  
New Haven, Conn. 

SILICATE OF' SODA, IN ITS VAIUOUS 
fotms, mannfueturntl as. a specialty, by Philadelphia 

Quartz Co. ,  78:3 South 2d st., Philadelphia, Pa. -------- --------------
OTIS' SAFETY H.OI. STING 

Mach�ner11. 
OT[S BROTHERS & CO, 

NO. 309 BlWADWAY • .NEW YOHK. ------------ _.-----------

Cotton lJI.a/n�tfactu/re1·s, Niagara, Stea/n� PU/Jnp. 
Y

OUR A'I"fEN'fION is invited to Pusey's CHAS . B. HARDICK, 
Patent Ring Spinnin.� Frames.the best in use.  Send No. 9 Adalns ��., Bro oklyn N. Y 

for circular. P USEY BROTHEUS, ---- -- -" " - - �.�-----
Wilmill.gton, Del.  SHINGLE AND HI�ADIKG MACHINE----------------------- Law's Patent with Tl'{�vor & C o.'s Il11provementfJ 

LA�:rlIE CIIDCK8--iIOIt.rrON"ifj PArrEN'r The :Simplest and Ee�t in  nsc. Also, Shingl e ,  HeFtdins 
-ll'orn 4 to 30 ]n':::-, '2,8 .  l':_l�·'o lor 0t�r wh6elB. Addr6S� :t�� S�Jd;��!nterR , E,�1W11\�b

r
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C
C(g�,g���ltp6�t', IJ�I�:

r
8 l1i. THH-n 'fPJ '(':f. �O); T¥ fnds{)j I .. IH�kR Conn 

The Albany Inm Iv! anufacturing CO 
OFFI�I: FOIl REN'r 

On v ery modernte terms,  the whole or part of their 
large and splendid neyl" buildin g .  jnst  completed, to
gether whh the steam power b el o n ging; theret o .  The 
rmi lLling h, 200x'iO feet, four s tories ll]gh j the cn�inc of 
150-horsc power. Addre�m 
. S .  V .  'l'AL(�():r:']''-��_rctary, Alb_any, �:.X. __ 

F
OWLE'S PILE AKD HUMOR CURE.-

-_1 lfarranter! a pet:fect C URgfO'J� all l.:in(l.<J of PILE'S, 
L EPR OS Y, S CR OPULA: SAL T RHF:UJf, D Y8PEl'
/oJ'IA, CA l'AllRIl, awl all (il8((t8e8 Qt' tile b'f{U'{ and 
11£ O OD. Entirely vegetable .  In case of failur e ,  plca� e 
send and gct your money.  No failures for 12 years.  Over 
IG,OOO Certificates on hand. 

H. n .  FO\VLE, Chemist, BORton. 
Sold every,,,,llere . $1 a Bottle . Send for Circulars.  

THE BEST PUNCHING PRESSgS ARE 
made by the Inventor and Patentce of the farn ous 

Eccentric Adj ustm ent. Jnfringemellts upon SHirl Patent 
will be seVerely dealt witll. N .  C. STILES, 
_____________ -=1:::fi:.:.:d:.:.:d:::h:.:.�town.  Conn. 

Andl'eUJS ' Patents. 
Noh;cJes�,  Fl'ieti oll (;}rooved, POI'table, and 

\Vn.l'ChOHSe Hoistel's. 
Friction _ �n' Ocared lUillillg' & (!nal'ry Hoisters. 
�nloke-Unl'llil]g �afc.ty Uoilel·.!'!l. 
O�ci l J ntillj;{ :Eu:;l:iues, noubic and Single, balf to 

1 0 0  .. IIol'se l)o,"ver. 
Ccnu'ifngal Pumps, 100 to 100,000 Gallons f;�'�(!�lg��:�y; ��.�:v�l:nc:ai:l(J:��i:e���?�:i�C� 

O U 1;  ]n� nn'y. 
��!l���f,!��)i1.j(��:g!��:Ourable, all(l ECollollIical. 

W.'\l. D .  AN DlmWS, ANDREW S  & BlW.,  
_____ �_�_._� _ _  4H \�'atcr street , �cw Y ork:..... 

1.ii\lIf1\J\SIETtrflf�11JINtn f\CHlNt 11l�ljr��IDl��v" �;'--c:3> 
I�OH Pamily Use-simple, cheap, reliable. 

Knits ev('ry thin.g. AGENTS WANT ED. Circular 
and sarnple stocking FREE. Address HINKLEY KNIT
TING l\l ACIII"NE C O . ,  Bath,  Me. ,  or 1 7 6  Broadway, N.Y. 

BUERK'S WATCHMAN'S TIME DE-
TECTOlL - Important for all large Corporntiolla 

and Manufactul'ing- concerns - capable of controlling 
with the utmost accuracy the motiou of a watchman or 
g

at.roll'lHl.l1. as che same rea.ches different. stations of his 
eat. Send for a Circular_

p, O. Box r.o�; £gs��n� }iass. 
P[�ti�3��r�� gr

e
��fll��' fhe��'iri�fl��lg�l;t��Hil�u��t;tl:�: 

ritv fl'om me- wili b e  deaH vvitll a.ec()l'dinl! to law. 

B
URDON IRON WORKS,-Manufacturers , of Pumping Engincs for 'Water Works, High & Low 

Pressure Eng-mes, Portable Engines of all kinds,  SuO'u.r 
Mills ,Serew.Lcver,Drop,& Hydraulic ��resses,Machillery 
in general. Hubbard & \Vllittaker.102 lf'ront st. ,Brooklyn. 

W
OOD-WOHKING MACHINERY GEN-
erally .  Specialties,'Voodworth Planers and Rich

ardson's Pt"'i.tcnt Improved Tenon �Iachines. Nos. 24 and 
26 C entral, corner Union st . ,  Worcester, Mass. Ware. 
rooms 42 court{�¥,1M!i{jfy"VRVd1r, & RICHARDSON. 

TO PA TENTEES. 
The St. Olo'ud Hotel, 

C orner 9th antl F sts . ,  VVa.shington, D. C. ,  
Opposite l.llatcnt Office and IUasonic 'l'eluple,and 

One Block from 
GENERAL POSTOB'FICE DEPARTMENT. 

The F street ears, communicating with the Capitol 
f!:xecutive Mansion, Treasury, vVar,� and Nav:r Dep3.rt� 
ments, and the H. and O. R. H.  Depot.  p ass the ·door.  

l\1l:�S. E .  A .  POLLAhD , Proprietress. 

@60 A WEEK paid Ag-ents in a new busi 
€ll' ness . Ad dress Saco Novelty Co . , Baco,  Me. 

THE :MORRIS HEYWOOD 'TL'vIBER-
Bending Company Manufact.ure and sell Patented 1Vood-Bending Machinery, and license users to bend for '\V a,gons, CarrIages,  Farm Implements, Furniture , and 

Vmsel s �  JOHN C. :;\fOtGHIS, Manager, 
No. 22,2 East Second street, CinCinnati, Ollio .  ---

SWINGLE'S PATEN '1' ()OJ}IBINED 
Bo'rer and MorUser. 
It hores and mortises at one operation. I-lu.ving haa 

this in constant use for several years at our own ,vorks 
we guarantee its Q'iving- s,ttiRfaction . Price S200: THE ALJJEN AGHICULTUHAL ,voI{Iu; CorTIer Jay and Plymonth Sts,Brooklyn, N. Y. bct",!een Catherine and nridp.;e Street l?el'1'les. ' 

rrUI� Lnion Iron Mill s, PittsbuI'O'h Pa. The 
attention of Engincers [lnd Archite�8 'iEl cfl.lled to our \rnproyecl 'Yrou;!ht-iron Beam� and Girders (p tltent. ed), III Whl<;ll the cOJllpound we1cl �  between tho st.em "Otnd ihmges? JVlnch l,tave :proved so oh,j ectionabl e in the old mode 01 manu1ae1.urm g-, arc enhl'ely avoided we arp prepare.d to furnish aU sizes at tn·ru.s aB favorn,ble as can, be obtallled elsewhcre. For descriptive lltho(tl'aph ad. dress the Union Iron Mills, Pittsbur!(h, Pa. 

M 

Eve'ry Mwn his OUJn 

I.) RIN'l'ER..-\Vith one of our prcsscs,an l"j he 
material aecompanying it,every man can do hi own 

printi n g ,  thuR savipg m u ch time nnel �XlW1l8e. Cireulnr6 
(�ontaininr� fuIl information alwut  thet<e Presse�, prices 
l'eCOllllllcndatiollH ,el e . , \ \ lailecl frce  O Il applieation.  Hpcci� 
lUen u ookH of typc:s ,  cuts, borfinrs.  C i  c., etc. , 10 cents. 

AUXMo P in�S.s CO. ,  53 1.1ul'ray st. ,  New York. 

TI'on &; WO O d�vol'k'lng 
:Machinery Depot.  New and Sccond-hand. 

GEORGE L. C UMMING�, 140 Center st . ,  New York. 

AMERICAN TINNED 
SHEET IRON. 

Coating unjformly oyer the entire sheet, by an entirel� 
�����J��ieIt�tg��7��.

process. All sizes and gages on hanu 
H. W. BUTTE RWORTH & SON, 

25 cow tt 29 and 31 Haydock st., Philadelphia, Pa. 

F[ BOAHDMAN, Lancaster, Pa.-Superior 
_ • Paten t  Cork-cutting MachinerY,Hard-laicl Twine 

Cord , and Hope Machinery , with Pat. Stop & Condenser ' 

C
INCINNA'rI BHASS WORKS. - Engi -

) neers' and Stf,nm Ji'ittel'£' Brass ""Vork. Rest Qua.lity at. very Low Prices. F. l, UNKENHE[MEH. Prop'r, _ _  Cincinnati. Ohio. I-I B. BIGELOW & CO . , 
• Bridge Engineers and Iron Bridge Buil ders. 

N e\v Ua vell,  ct. 

V
INEGAR.-How Made from Cider, Wine, 
Molasses, or Soqrllnm in 10 hOUTS, without using 

drugs. l<�or Circulars , address Ii" .  1.  SAG E 
_______ Vc..:.ine�� Mak�r , Cr�!!lw�� Conn� 

TODD & RAFFERTY, Jl,fnnufacturers and 
DEALEHS IN MACHINE l:Y. 

'WDrks. Paterson N. J.j ,\Va.rerooms, 10 Barclay st., N. Y Boilel's . Steam Pumps, Machinists' Tools .  Also, Flax, 
�g�������.PC\\��{�1?t(��1:�1�-t.�1:ri�u��

r
Ct���if'��
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WOODBUR�f'S PATEN'!' 
Planing and J.l1lttchirl,y 
and Molding M fl..cti\nes ,Gray & Wood's Planers,Belf"ontnC' 'jaw Aryon:, a�d other wood working machinery. ,., 

�. A. WOODS, \ 91 Libel ty street, N. y .  Send for Circulars. (. 67 :5udbnry street, nOf!ton 

1 832. SCHENCK'S PATENT 1870. 
JVo o dfW01" th Planers. 

And He·sawing M�chinei'l! "Vood and Iron vVorking Mit 
�lgN�Ii\1'afl�K���: �?�:��ila

t
fi8 L1��fy �t"" S��-�J���:'��& 

THE GENUINE 
CONCOn� 

anJr,,ft��� AXLES, 
D .  ARTII Ull llHOW"l & CO.,  Fisherville (Concord) , N. H. 

Send for circular and price list.  

WOODWORTH PLANEHS-$125 & $150, 
and Pl3.ners and �{atchers S;�GO. Send for cjrcu� lar to S.  C.  HILLS, 12 Platt st. ,  New York. 2 tf b 

Safety Hoisi'lng Gear, 
PATENTED AND MADE BY 

MERRIOK & SONS, 
Philadelphia, Pa. 

Foundery Materials, 
F.acmgs, Sand" Clay, Brie-ks, Crucihles,'l'ools,Vitriol,Bab. b��tal �eltl��etc. VA�TUYL & C 0 . , 2'13 Cllerry � 1-'HE WOODWAR D STEA M-PUMP MAN 

UFAc'rU HINQ COMPANY, :Manufacturers of  the 'Y 00clwu}'u Pat. !mprove(l _ :-3afe,�y .Steam Pnmp and Fire Eng-me, �tealll , \\1 atm;,n.nd <!a.s I' ltf.lngs of all lnnds. Also D ealert'l lll Wron.�(ht-Iron PJpe. Boiler Tubes etc. Hotels Churches,Faetorie8,& Public Bnildings,Heated hv Steanl Low Prctmure. Wood"\vurd Building, 76 Hud ','8 Cen ter st cor .. oC\Vorth st. (formerly of 7'7 Be\�kmal1 � L) .N.Y. Aii P'�l'tws arc hereby cantiOlH'd aga.jnst. il}frinf.nng the Pat. HIght of the above 1'>1l!ll�' -j- . M. W001H'\PA1-{D, Pres't P01l.'1'AllLit S'rEAM .KN HlN h:S. (JOMUm -
tn.:.:; the maxim:nm of cillciency, durabiiity and econ� �ride'l;��d tlf� V����l�kn�;w"ri�i��!-;r�I��a�I �5"O 'tl!�K!r �i� US6. All warranted satisfactory or no saIL D e sc'riptlVd 

circulars sent on auplication. Address 
C 'HOADLEY & CO Lawrence Masp , 

© 1870 SCIENTIFIC AMERICAN, INC.
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.§.dverti8ement8 will be admitted o n  this page at the rate qf 

$1 '00 per line. EJngravlng8 may head advertisements at 
the same rate per line. by measurement. a8 the letter· 
t::Jre88. 

THE Tanite Solid Emery Wheel- A merican 
Twist Drill Co . •  Woonsocket, R. I., Gen'l Agt's. 

INVENTORS DES fRING CAPITAL , with 
experience, influence, and character, are invit,ed to 

address ENTJ£RPRISE. Box 2455, Postoffice ,  New Yorl<. 

Shive's G over1'tor, 
A. D. LAURE 1'CE .  Agent. 46 Cortlandt st., N. Y .• Shive 
Governor Co. ,  PhiladelphIa, Pa. Pamphlet aeut. 

KRUPP'S SPECIAL CAST STEEL FOR 
TOOLS of all detmrip l ions, Taps, Dies, Jewelers' 

RoH�,etc. Rarde s at a dull red. 
THOS. PROSSEH & SON, 15  Gold st. , New York. 

MICROSCOPES for Scientific ItDd Popu ar 
Investigations. Illustrated PRICE LIST forwar t ed 

to any address. 
MAGH) LANTErNS ,  St'roopticons, Dissol ving·V' ew 

Apparatus, for publ i l :  exhibitions, etc. Illustrated CAT
ALOGUE forw�rded to any address. 
T .  H .  MoALLISTER. UptiCian, 49 Nassan st., New York. 

FRAGRANT, OR SACHET CARDS .-
One of which will probably Infiuer ce more custom 

than 20 ordinary bUSiness cards. Various styles, p cr
fumed in the best manner, and neatly printed with busi
ness cara , to order. Sent anywlu-'re, by mail, very cheap-

�'na�'t:�A�l f'6:������:��
eJ��t��s� 

S�!J�e�:
e no other. 

D. HE::;TON, Manufacturer, Bristol, Pa. -----
LADIES' GEM.-A Combination of Scissor 

Sharpener, Ripper, and Buttonhole Cutter,and also 
��r:l6��g! a{v��:bl�ik��

a
����!"n���i�,

a
�� <v�:r

e
Jo���t 

Price 25 cents, sent by return mail. Package of half 
dozen for $1. JOHN B. ALDEN & CO. , 

Cbicago. III . 

MACHINE S CREWS. 
IlIu.trated Catalogue of P. S .  STUBS' Tools and Files, 

Twist Drills and Chucks. Screw Plates and Taps,Machine 
Screws, Emerv Wheels, Foot Lathes, etc. 

GOODNOW & WIGHTMAN , 23 Cornhill. Boston. 

To Manufacturers. 
THE PATENTEE of a very successful SELF 

HAKING UE a f'ER & MOWER combined&one that 
Is quite popnlar at the West-would like LO lease to a 
good Company the Rlgbt to bnlld .aid machine In terri· 
tory east of IllinOiS, and Ront,h of the Ohio. Address 

N OTT & CO., No. 10 Pille st., New York. 

dIolOO A DAY.-WHOLES ALE AGE N T S  
� wanted in every State, for LLOYD'S $1 
DOUBLE MAPS of AMEH ICA AND EUROPE, for 1870. 
shOWIng from  ocpan to oceau j colored. mounted, var
nished ; 51x46 inches lance, with the United States Coun� 
ty 'M ap on reverse dde, on a large scale, with 1 ,000,000 
names. PrIce onlY $t. or 6Oc. to a�cnts ' sh eets mailed 
for 30 c. ;  100.01;0 cop�ies can bp wholesaled ia every State. 
Canvassers sell 1 0 0  a day. Ll,OYD made all the maps 
used by Generals Grant, McClellan, Sherman, Sheridan, 
etc. , during the war . Certificat"es sent. E .  LLOYD, PUD
Usher, SO Courtlandt st . .  New York. 

Band-Saw Machines . 8 Sizes. weighing from 2000 to 6000 pounds. 
Wheels from 2% ft. to 6 ft. dlam. For Lnmber Cut· 

ting, Re-Sawing, and Scroll Sawing. Machines guaranteed to be--tfl.e..best bUilt" and priee& ar.e luw ... .Alsn ,Perin's 
French Band I:;aw Blades, in stock and made to ord er. 
Addre8s, for circular, 

RICHARDS, THORNE & CO . •  Philadelphia, Pa. 

PATENT CUTTERS-
For the Teeth of Gear 

Wheels, which can be sharpened 
by grinding, without c lang-ing 
thpir Corm. Cutters made on this 
plan will last many times as long 
,-tS those of the common form.wil li 
��:d;df���:�.

e 
:8!s�r'��fve

a
�fr��� 

lar,with price Iist�nt per mall on 
�,W!8;g8�' J�k�rs �f&M��t;::,.� 
and Tools, PrOVidence, R. 1 .  

The fact that th i s  shafting has 75 per cent greater 
stren�th,a :finer fi llit-h,and is truer to gage,than any other 
in use, renders it undonbtedly the most economical . W e  
are al so t h e  sole manufacturers of t h e  CELEBRATED COL
LINS PAT. COUPLING, and furnistl Pulleys, Hangers, etc .• 
gfi���g:.

o
:� 

approve�os:w��s& {'1'frG�.t1:S�!I
ed on ap· 

120 Water .t. , Pittsburgh . Pa. 
F���,
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& CU. ,  126 Chambers st., New York. 

1 .  IS PERFECTLY SAFE. 
2 . Is strictly pure. 
s. IR always uniform. 
4. Burns without odor. 
5. Is a va.luable substitute for Kerosene. 

$ritutific 
Price, One Do llar. 

r 07 MECH ANICAL MOVEMENTS-The 
.) best book for Mechanics ever published .  
Contains 507 beautifu l  engravings and descriptions of 
mechanical movements, including  manl. which have re -
cently comeiib1'��' T1f����h7 Ilr�tio'J; J�w 4��'i.

s
S 

TO S UR VE YORS. 
.. R ICES FOR 1 8 '2'0. 

ENGINEER,,' T ltANSIT . . . . . . . . . . . . . . . . . . . .  $170 . .  Y·LEVEL . . . . . . . . . . . . . . . . . . . . $ 185 
SIX·INCH VERNIER COMPASS . . . . . . . . . .  $ 45 

Best quality 
°BZirN<!}

r
�
u
�g.

s
:f.9\t��·r st . •  New York. 

_ �I' � . .  � --
Firet Premium and Diploma awarded to Collinson's 

Grate Bars, Am. In.stitute Fa1r, lf69. Send for circular. 
R. A. HUTCHINSON, 95 & 97 Liberty st., New York. 

B AND SAWS. 
PATE N T  BAND SAW MACH INES, MADE 

_ by Perin & Co. for Log, Re·sawing, and Seron . 
Mongin& CO.'s Saw Blades, in stock and made to order, 
from � to 6 inches wide, 50 ft . long. Saws and Machines 
Warranted. 
Also, TaperFiles, etc. 

ho1�:i).\!rl�[O�h
a��. ��l Machines In operation at Ma

GEORGE GUEUTAL, 
Sole Agent for the n. 8 . . a,q Wost 4th st., N. Y. 

D OUBLE TU RBINES AF'rER THE 
Klndleberger Patents, thoroughlv established ,  and 

in general use throughout the States. Manufactured 
s01

e
�:2��'East Front et. C1nClnnati�&�';: 

WO
R

K
:l
. 

RANSOM 
SIPHON · CONDENSER CO. ,  

Bnffalo .  N Y. Condenser illustrated In Scientific Ameri· 
can, Feb. 12. Makes vaCU'tm at 1 per cent cost of power 
��l�1�i-m��v�se�� ��:O

cfr��l�·r��
el. Licenses on r�ason-

('I OMBINED CARPENTERS' TOOL FOR :s.� Weatherboardlng.saves one fourth the labor. Price 
��e�s�l�i��

e
�la'ri,��re by lhe tj.�'\f. �tw�"c()�nted. Ad-

27 Park Row, N. Y. 

Woodward's National Architect. 1,000 
Working Plans and Det.Us for Suburban and Village 
llouses ,with perspectives,elevations, section, full de
tail drawings, Epecifications,estlmates. Pospaid , $12. 

Harney's Barns, Out-buildings & Fences. 
��1�

Blri�:in���
ln:��rp:t3���3.' 

Gates, Gateways, and 

Woodward's Cott�es and Farm Houses. 
188 Designs and Plans. Postpaid, $1 '50. 

Woodward's Suburban & Country Houses, 
70 Designs and Plans. Postpaid. $1 '50. 

Woodward's Country Homes. 150 De-
signs and Plans of Moderate Cost. Postpaid, $1 '50. 

Burn's Architectural Drawing Book. 
soo Self-instructing illustrations. Postpaid, $2. 

Complete ilIu.trated p"ieed catalogue of all books on 
Architeoture and Agriculture mailed free. 

GEO. E. WOODWARD. Publisher, 
__________ �1.91.ll_"0_aclway, New York. 

EMPL O YMENT. 
lIII200 A Month witb Stencil Dies. Samples f, ee. All. uress S. M. SPENCER. Brattleboro. Vt. 

TURBINE vVATER-VVHEELS-
S uperior to all others. Prices moderate. 

VALENTINE & CO., Ft. Edward .N .  Y. 

GREAT ECONOMY IN 

WA TER P O  WER. 

��;;,�1rn�J�[i�� & CO • •  
� and New Haven 

New IIInstrated Pamphlet for� sent 
free on application. We will warrant 
our 'Vheel to give a Higher per centage 

any wheel tested at Lowell. o s � is � o w  

ROOT'S WROUGHT IRON SECTIONAL 

Safety Boiler. 
Composed of best Wrought Iron Tuh ••  , tested to 500 

poundtl ; no lare:e sheet iron, shell or thin cast iron to 
explode. Absolutely safe, economical, duru.ble, and ef· �'{;���. e1��

d 
f
or pamp

�Vlt.l��?�i�
a
lflG'¥M¥.;"t���

am 
95 and 97 Liberty st .. New York. 

FLANGE TURNING PERFECTED. 
CONN ELL 1" S  

llI!.!���!af!!l, L!!!!;?!fl�s , ?:ul!..�a� 
Novelty Iron Works, N. Y .• · tirsnt L comotive Works, 
Paterson .  N. J.;  H orlan & Hollingsw orth Co .

t
Wilmlng. 

ton. Del. Address JAS. T. CONNEL Y, 
B _ ldwin Locomotive WorKS , Phil'a, Pa. 

If a lamp filled with it be  upset and broken, the con- pRINTING MACHINERY, etc.tents will not explode nor take fire. 
A FAIR TEST OF PRATT'S "ASTRAL" OIL.-On Wednes- The Subscriberp have enlarged theil' works, and 

day nigbt a little girl of Mr. H. H. Conklin accidentally are now making Presses of Increased excellence in all 
knocked a lamp from the table, breaking it, and sC"ltter- respects, for Newspaper, Book, and Jub Work ; also, for 
ine: the oil ovt:r two of her Sisters, and upon the fioor. Litnographic and (;oppcrplate work. Stereotypers, etc., 
The burner fell upon t,he :floor with the oil the wick etc, Pres�es made to work by Steam or Hand-power 
still burning, and Mrs. Conklin picked it np and blew It for City and Conntry Offices. All articles used by the 
out without igniting the oU or doing f 'lh d trade mannfactured or bupplicd .  H. HOE & CO . •  
Mrs. Conklln tt l  inks this is a fair test ol th'!,

r
".i�tr���i�· 2:1 and 31 Gold st . ,  N ew York. 

as with the ordinary oil the bous"!: would ,DO doubt. have Al�o ,  Manufacturers of" Extra Cast I::lteel Saws. 
burned down.-[Red Hook (N. Y.) Journal , Oct. 29. 1869. - "--=:---:==-::::--'--------_____ _ 

}'or sale by druggists and grocers everYWhel e . To E lectrfJ -Platers. For circular and prices, address 
OIL HOUSE OF CHAS. PRATT. I08 Fulton st • •  N. Y. BATTERIES, CHEMICALS. AND MATE· 

" IALS, in sets or .Ingle .... with books of instrnction !llannfacture.d and sold by THOMAS HALL. Mannfactur. IDog ElectrIClan, 19 Bromfield st., Boston, Mass. Illustrated catalogne sent free on application. 
CAMDEN 

Tool and Tube Works� 
Camden, N. J. Manufactnre,s oj Wronght Iron Tube THE INVENTOR'S AND MECHANIC'S and �l the most Improved I'OOL� for Screwing, Cuttin�' GUIDE.-A yalu able boo� upon Mechamcs . l:'atents "

M
nd .Ittlng P!pe Tnbe ana 011 Well Ca Sing. Screw lni And New Inve. ntlOns. Contalnmg the U. S. I:'atent Laws' achines of dIfferent sizes to screw and cnt - off from th e '  largest. t o  the sm,alleAt sized Pipe o r  Casing:. Pesce'E Pat . Rules and DIrections for dOing business at the Patent 

ent AOlU.table Pipe Cutter. No . 2 cuts off from � to 2 Office i 112 dia!,(rams of the best mecbanlcal movements 
Pipe, $9'00. Peace's Pat. Scrp.winl? Stocks and D I es No 1 with Q�.8crlptlOns ; the CondenSing Steam Engine with 
S
N
crew. � , � ,  " , !l( ,  $10. No. 2 screws 1 . 1�. 1}j .2 plp'e 020. engravmg and description '

h
How to Invent ; How to Ob. 

0. 3 both screws anlt cuts off, 2� ,  S, 3�,  4., $6f . 
, 'P  tain Patents j Hints upon t e Value of Patents · How to !wll P�tents ; Forms for Assignments ; Information upon the R.lghts of Inventors, ASSignees and Joint Owners ' Instl"Il'Ctions as to Interferences, Reissnes, ExtenSions' � .... e�ts, together with a great variety of useful lnforma... .Lon in regard to patents, new inventlons, and scientific subjects. with scientific iables, and many lIIustra1>!on. 

IRON PLANERS, ENGINE LATHES Drills. and oth.,., Machinists' Tool,!> oj Superior Qual� lty, on hand and finishing. For sale LOW. For Descrlp. tion al'd Price. address NEW HAVEN MANUFACTUR-.. INI> CU.,  •• ew ilave ... Cean 5 if 08 !�¥:.g
e
':'dJ� ��0:i 1'g��11>;�r1fow�j�"r0DlY � 

" 'THE OLD RELIABLE."-Over 10,000 
Machines in uBe-sold mostly by canvassing 

agents. The only kind that knits circular and fiat worK 
of all sizes, and narrows and widens on both. Send tor 
circular and �AMPLE STOCKING. 

L � MB MACHINE CO . •  Chicopee Falls. Mass. 
NEW YORK OFFICE, No . 2  Clinton Place . 

L A i len  & CO 'S  
NEW IIODEL 

Weight only 6 oz. Can be carried in the 
vest pocket. Seven Shots. 22·100 calibre. 
Lightest and best Revolver in the world. 

Address, ETHAN AT"LEN & C O .  
WORCESTER, Mass. 

WIRE R OPE. 
Manufactured by 

J O H N  A . R O E B L I N G ' S S O N S , 
Trenton N. J. 

. 

FOR Inclined Planes; Standing Ship Rigging 
Bridges,Ferries.Stays or Guys on Derricks & Cranes 

Tiller Ropes. Sash Cords of Copper and Iron, Lightning 
Conductors of cOPJ:er. �eclal attention �iven to bolst· 

���c���:, �l:l!:���e
f
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pamphlet on Transmission of Power by Wire Ropes. 

Reyno lds '  
Turbine Water Wheels, 

The Oldest and Newest. All others 
r��rr �zg1}:t

�'ft:r 
O
[orit��rca��g�� i6 

confuse the public. We do not boast 
but quietly excel them all in stauDch 
reliable , economical iower. Beau-
tifnl �1¥S�!��Nt: * e�'f �!t

COT, 
Gearing. Shafting. 

Improved Awning. 

STAR SPANG LED BANNER. 
A large 40·column paper Ledger sIze, illustrated . 

Devoted to Sketche�, Poet.ry. Wlt, Humor, g'PDuine fun .  
Nonsense (of  a sensible kin" ) .  and  to the  exposure o f  
Swindling, Humbue'B e t c .  Only 7 5  cents a year, and a 
snberb engraving, U Evaolreline ," 1 1·2x2 feet, gratis, 30 ,-
000 cirCUlation. Monry refunded to aU who ask it . It 

�
s
����-

a
SI>��rnt::���E��t�3drp�ry it now, 75 cents 

H BANNER," Hinsdale . N. H. 

ILLUSTRATED MANUALS and Catalogues 
�ent hy mail for 10c . each. 
Mathematical Instruments . . . . . . . . . . . .  116 pages 
Optical Instrnments . . . . . . . . . . . . . . . . . . .  54 .. 
Stereopticons and M agic Lanterns . .  88 u 
l'h!losopnlcal Instruments . . . . . . . . . . .  64 

JAMES W. QUEEN /10 CO . •  
..,.),4 CbeRtnut Rt, • •  PhiladelDhJs., Ps.  

'l20 A DAY TO MALE AND FEMALE 

it'E S E wt§:'.niil'tW}g'��:c i�rc��fi��� !;rhS!fJp�: 
and Is the onlv LICENSED SHUTTLE MA CHINE 
sold In the United states for less than $40. All otbers 
are infringements

l 
and the seller and user are liable to 

Drosecution and mprisonment. Outfit free. Address ___ lV,_4. HENDERS ON &l CO., Cleveland, Ohio. 

l\;fcNAB & HARLIN. Manufltcturers of �!� Wronght Iron PIpe  and fittings, Brass Cocks, 
H:�.ji'i:"B �a1�nCti�trfc�l�
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RIDER'S GOVERNOR 
O UT- OFF ENGINE. 

MANUFACTURED by the Delamater Iron 
Works, West 13th st . ,  New Y0rk. Tbe prominent 

f:�t
u
��:�ta��� 

e
�f���:J

e ������ft{ ����� 
t
�h

a
s��J�

e
�f 

deU,cate or complicated mechanism; SimpliCity of design 
and non·liability of d erangement ; reqUiring no more 
care than commOl) engines. 

NOTE.-Thi. improvement can be  applied in many 
cases to existing engines. Pamphlets sent on application. 

THE 

Tanite Emery Wheel. 
D068 not G1aZfiI�?'¥A�WEo

M.,:,
elI. Address 

Stroudsburg, Monroe Co., Pa. 

WOOD & MANN PORTABLE AND 
Stationary Engines are equal to the bestt and 

r�:�:�i�e�� ��:tl�:,nlnat��r��li�!�8S maker. Hoist-
Send for reduced�rI1%:R�OMS � "ertlalldt .treat New York 

[APRIL 30, 1 870.  
P;- T. V .  Carpenter, Advertising Agent. Address 

hereafter, Box 773, New York city. 

Harrison Safety 
Boiler. 

First· class Medal, WOlld's Fr ir. London. 1862. 
And American Institute FHir. New York, 1869. 

Over 1000 Boilers In use. 
Address Harrison Roiler Works, Phi Jadelphia, Pa., or 

JOHN A. COLEMAN, Agent, 
110 Broadway. New York, and 139 �'ederal st . . Boston 

OA UTION. 

Weston's Patent Differential 
PUI/LEY BLOOKS. 

'2' 5 ,000 IN USE. 

MEDALS : World's Fair, 18� ; Paris 
1867 ; N. Y. State Falr, 1867, etc . 
WASIIINGTON, D. C . ,  June S, 1 867.

In an Interference between the claim 
o fT .  A. WeRton and toe  patent of J .  
J .  Doyl�, the priori ty o f  W e�ton'8 
well-kno w'n invention was fully es-
�!��rg:gd n!t
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ferential Pulleys marked 
"D O YLE," BIRD, or "L ONGLEYJ" 

legal Droceedine's b eing now in pro
�ress for the suppression of infringe-
���!'ge�
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may obtain licenses, legalizmg the 
use of the Rame, upon reaso..lable 
terms, on application to 

T .  A. WESTON. 
43 Chambers street , N. Y . ,  

£'EW.
s
2�9

t
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o
r';;;;1:a ����:T & FUL-

The genuine :w.eston'9 Pulleys 
have improved Hard metal Sheaves 
durable �8 chilled castings , without 
brittleness, a d each pulley is tested. 
For terms. etc,. address 

HARRISON BOILER WORKS, 

Philadel phia. Pa. 

Oaution. 

Doyle 's Patent Differential 
P ULL E Y  BL O OKS. 

We caution all parties using " Dovle 's " Pulley Blocks 
against making: any terms wlth Weston on his asse.rtion 
of infringement. U We w i l l  protect o u r  C'/ sf,() mers zn the 
U8e Q/' every Block we sell . "  The in terfel CnCf! between 
I.he claim of J. J .  Doyle and T .  A. West )n W .R declrled 
by the Com. of Pat . In favor of Mr. Doyle on the 18th 
Clay of Oct . •  18613, and since t.hat offiCial decision, Mr. 
Dovle has never rec�ived any notice of any other appli
cation by Weston or of any other interference. and 
hence a natent cannot have been granted l egally to he 
said Weston. The celebrated Doyle Block8 have taken 
pt'emiums over Weston's and all other makers' blocks 
at every Fair where they have been exhibited at the 
same time .  We don't use the Chilled or very hard metal 
sheaves, for the reason that they soon wear out the 
chain, which costs $ 10"40 on a. �-tn tl b lock, ann a new 
sheave only c�sts $1�'M!f'ifi't"L',M

c
§�*, & CO . .  

229 West lOth street . New York, 
SOle Manufacturers. 

SAWS EVE RY DESCRIPTION 
• Guaranteed under a forfeiture ot 

11000, to cut the most lumber with the least expense 

Henry Disston & Son, 
PHILADELPHIA. SpeCial attention paid to onrnew .tyle 
Circular> Belt, Cross·cut, Mill. and Hack Saws. Order. 
receivea from England. ueland. and the Continent. 

Oak Leather Belting. 
Manufactured oy CHAS. A. SCHIEREN, 92 Gold st., N.Y 

REPEATING FIRE-ARMS 
FOR SALE, viz :-

5,000 Winchester Repeating Musket •. 
5,000 · "  I Carbines. 
�:ggg spe��er " ffu��!¥:' 

Rifles. 
80,000 " U Carbines. 

500 � I t  Sportin� Rifles. 
2.000 .J  OSlan Sln�le Breech.loading Carbines 

Metallic C
�tr�t:M,���k"

i
ft'lllPW'ATING ARMS CO . •  

New Haven, Conn 

P ATENT BANDSAVV MACHINES of the 
most improved kinds, of various sizes, by FIRST & 

PRYIBTL, 452--456 Tenth ave. , New York. Price $250 
$275, $:l50. At present (March 28) ,  there are In operation, 
in this ('ity alone , 76 of our M&.chines. yo- Send 1'Or Circular. 

THE SUBSCRIBERS MANUFACTURE 

CAST - STEEL CIRCULAR SAWS, 

G�M��r.l,
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e
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::J:.
Rooms, 29 and 81 Gold st . •  New York.and by all tbe 

INSERTED TEETH CIRCULAR SAWS. 
In these Patent Circular Saws, the teeth require no 

rivets. Tbey are easily put in and laken out of the sock-
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ot circular form, do not strain the plate-, and are, in me
chanical deSign, the only torn. of to()th :tl t for genera) 
use. R. HOE & CO., 

29 and 31 Gold st. , N ow York. 

Work i'n g  Models 
And Experimental Machinery, Meta.l or Wood, made 
order by J. F.  WERNEt{, 62 Center .t . . N. Y. 

PAT. SOLID EMERY VVHEELS AND OIL 
STONES, for Brass and Iron Work, Saw Mills , and 

Edge Tools. N ortbampton Emery Wheel Co.,Leeds.Mass. 
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