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DR. LE PLONGEON'S LATEST AND MOST IMPORTANT fifty centi meters wide at the top, and thirty-five at the 

DISCOVERIES AMONG THE RUINED CITIES OF YU· base. Except in their position , there are not two alike in 
CATAN. any respect. The outermost ones have their noses broken , 

A recent letter from Alice D. Le Plongeon, dated at the but those within·are perfect as if jnst from the  master's hand. 
ruins  of Ohichin Itza, Yucatan,  gives a very interesting ac- They are very interesting and important, showing, as they 
connt of Dr. Augustus Le Plongeon's latest discoveries, from do, the features, ornaments, and dresses of those people, for 

which we make the following extracts. The letter was ac- the artists paid little attention to the body, bestowing the ut­
companied by several fine photographs, two of which we most skill and care on the face, ornaments, and dress. The 
have engraved. The others will soon appeal'. heads are well shaped, diRproving again the assertion of some 

In 1875, when Dr. Le Plongeon bronght to light the then writers that the Mayas deformed their skulls. That custom 
beautiful statue that for !!;ood reasons he called Ohaacmol was introduced by people who about 1 , 500 years ago invaded 

(Leopard), people who knew nothing about it said that he the country from the side of Baealax, destroyed Oh ichen 

had given that name at random, 01' for some fancy, which !tza, took possession of Uxmal, and in fact became mastel'S 
assertion was as foolish as it was unjust. As among us we of the country after destroying the dynasty of the Oaes, as 

have Mr. Whi te, Mr. Black, Mr. Long, Mr. Short, Mr. we read in an inscription carved on the facade of one of the 

Wolf, Mr. Fish, so the Mayas had for names animals and principal monume!lts of Uxmal. These ToJtees, or Naualts, 

other objects, and when their portraits were made, instead of with their religious rites and other customs, introdueed tbat 

inscribing their name beneath, as we frequently do, they put of deforming the skull , a practice that was in vogue even 
a picture of the animal or object whose name they bore, among the Mayas at the time of the Spanish conquest, as 

above their head or on their breast, sometimes both. Thus Landa informs us. Very lately a skull has been unearthed 

we see a dignified looking  gentleman, elegantly dressed and in Progreso, the port of Yucatan, quite conoid!.\l in form, 

wel l  armed, with a pretty goblet above his head; he is Mr. being flattened back and front, and rising like a peak at 

Oul, cui being the Maya word for cup. From certain in- the top. 

dications of mural paintings and sculptures. Dr. Le Plongeon All the caryatides have headdresses on which are chiseled 

was led to look in one place for the statue of a man named ,with great delicacy various designs, some figuring mosaic 
Leopard, and when on reaching that he saw a monument work that those people used to ornament their dresses, made 

with a sculptured leopard on the top, and slabs with leopards of bone, shell, ivory, and each substances, cut in various 
carved on them round it, his conviction w!.\s confirmed . shapes, and painted with bright colors. Other headgears 

He then unearthed the statue of Ohaacmol ; and it was to the are covered with feathers, the lines exquisitely fine; and the 

memory of that warrior that 
the monument I propose to 
describe was raised . It con­
sisted of two apartments , the 
outer, without any front wall, 
being more like a grand POI" 
tico. The fron t half of the 

triangular arched roof rested 

on massive round stone pillars 
with feathers carved on the 
fron t and sides, while on the 
other part the scales of the 
serpent's belly are represent­
ed. The base, formed of a 

monolith two meters long, 
one meter fifty centimeters 
wide, and one meter twen ty­
five cen timeters high , resem­
bles a serpent's head with 
open mouth, whose project­

ing tongue alone requires two 
strong men to move it. (See 
engraving.) 
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back of each figure is sculptured to imitate a mantle of feath­
ers, but in each the feathers are differently arranged. Their 
hair is cut short in front and combed straight, to come part. 
ly over the forehead, tbus we see that it is a very old fash­
ion to bang the hair. The eyes are two-thirds natural size; 
some are decidedly feminine, and their dress seems to be that 
of women. The eyes are open, foreheads broad, noses cor· 
rect in shape according to our present ideas of beauty, 
some quite small and fine ; lips thin and firm. Some have 
the upper row of teeth visible, and they are small and even, 
not filed like a saw, so that fashion was evidently not compul­
sory, though some followed it, as we learn from the Ohaacmol statue and others. All have ornaments in their noses, and 
some of them consist of two small disks, l inked hy a tiny 
straight bar, It is very possible that these links were made 
of some metallic substance. Besides the ornamen ts fastened 
on the outside of the nostrils, Reveral have one banging from 
the cart ilage, down· over the lips. As well as diSfiguring a 
pretty face, it must have been most uncomfortable, and 
shows that people in those times made themselves the foo1-isli slaves of fashion , just as now. One face is so covered 
tbat the features can hardly be seen; two serpent heads face 
each other on the forehead , and their bodies encircle the 
eyes; other snake bodies surround the mouth, the heads 
resting on the cheeks. 

It is not easy for the pen to give an exact idea of how 
these caryatides are formed. The bodies do not correspond 
to the size of the faces, yet the feet are large, to serve as a 
firm base for the table they supported. From the knees up 

to the throat there is very 
little form, and though we 
see that the arms are upraised, 
the hands are not defi ned, 
but lose themselves in the fiat 
part of the stone that is above 
the bead, and oB---w!}k:b<tbe 
table rested. As far back all 
where the ears should be, the 
faces are completely in the 
round , but from there the 
stone extends on each side, 
and on that stone, in the place 
where ears should be, are 
large circular ornaments. 
One figure has square tablets 
instead, and on them a fin ely 
chased inscription that cause� 
us to exclaim : "They must 
have had metal to work 
with ! " The large circular 
ornaments have for cen ter 
the face of an old man, but 
not all alike; so they m ay 
have been portraits of indi­
viduallil celebrated among 
them. 

But the roof of this front 
room fell, burying beneath 
its debris tbe pillars and other 
beautiful objects b e t w e e  n 
tbem. A thorough excava­
tion brought to light a stone 
altar; the upper part, or tab­
le, consisted of two stones 
fifteen centimeters thick, that 
together were two meters (en 
centimeters square, or be it 
six feet ten inches. Most 
unhappily, the roof, in fall­
ing, hroke the table into frag­
men ts; nevertheless, as the 
piece remained in place, it is 
not difficult to see that it was 
sculptured in bas-relief, rep­
resenting two men, one seat­
ed, tbe other standing. The 
edge of the table is also ex­
quisitely carved, sbowing 
priests in various postures, 
makingofferings; of the parts 
least injured Dr. Le Plongeon 
made moulds. Smashed, even 

pul verized in some parts, by 
the enormolls stones, weigh­
ing hundreds of pounds, that 
fell on it, the table yet served 
to protect fifteen figures tbat 
supported it as caryatides. 
Tbese were pI It C e d three 
abreast, five deep, with their 
arms upraised. T h e  y are 

eighty-five centimeters 11igb, 

THE MONUMENT OF CHAACMOL, AT CHICHEN ITZA, YUCATAN. 

The toe nails of these fig. 
ures have fallen ont; for the 
Maya artists made nails and 
eyes of shel l for their statues, 
which were also painted in 
vi vid colors. The feet are 
shod with sandal s , each fast· 
ened with a different bow, 
knot, or clasp. Prom their 
necks are suspended badges, 
necklaces, and other orna­
ments. One has an animal 
carved on the badge. Some 
have handsome waist belts, 
and three cornered aprons, 
trimmed in divers manners, 
especially w"ith flat plaiting. 

INNER APARTMENT OF CHAACMOL'S MONUMENT, WITH STONE ALTAR SUPPORTED BY 
FIFTEEN CARYATIDES. 

As so little care has been 
given to the body, it is not 
easy to decide upon the shape 
of the garments, but some 
certainly have a short tunic 
folded ron nd their hips, clos­

ing in front by one end lap­
ping over the other, the cor­
nel'S being curved from waist 
to bottom of garment; 

We have reason to suppose 
that these figures were like. 
nessps of individuals attached 
to tbe warrior Oob, and they 
supported the altar on which 
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offerings were made to the manes of that chieftain. The �rrst�l\t4tfifl'l �mt�tfl'l�l\t. I DR. AUGUSTUS LE PLONGEON'S LATEST AND MOST 

room beyond the altar seems to have been a funerool �����"JL,� �� JJJJ" ���""�" REMARKABLE DISCOVERIES IN YUCATAN. 
('hamber. The concrete floor was painted red ; in spots Among those who have made valuable additions to our 
the color is still bright. Opp0site the doorway there is EST.ABLISHED 184.'5. means of studying the character and institutions of a once 
an estrade, half the width of the room.  which is nar- great but now almost unknown American people, Dr. 
row, and two or three yards long. The walls are per- Augustus Le Plongeon has performed conspicuous service. 
pendicular to a height of three meters, then slant i n- MUNN & CO., Editors and Proprietors. For some ten years he has been , at his own expense, pur-
ward, forming a triangular arch, the total heigh t  of the 

PUBLISHED WEEKLY A'I' suing a series of investigations among the buried cities o f  
room being about six meters. Throughout the ruins the Yucatan . We give a record to-day of his latest and most 
same shaped roof is used , in Rome cases without any cap- No. 361 BROAD,"VAY, NEW YORK. important discoveries there, written for us hy a member of 
ping stone. This room has its walls covered with paint· his family participating with him in these explorations. Dr. 
ings, from floor to apex of roof. Red, blue, green, and o. D. MUNN. A. E. BEACH. Le Plongeon believes that the Maya civilization was con-
yellow are the colors that form the pictures, but the out- temporaneous with, if not anterior to, tbat of the most 
l ines are drawn with a dark brown pain t  (bislf�r) ; another ancient Egyptian, and he certainly brings to the support of 

'l'EKIlIS FOR '.l·HE SCIEN'.l'IFIC AMERICAN. color is also used, that I may, perhaps, call maroon, to paint his conclusions some very remarkable facts ;  as presented 
boats and other objects that represent wood, for among the One cOPY. one year po.t3.l!"e included ................... .............. 153 �o by him they show the apparent similarity of the architec-

I . d One copy, six months postag-e included .. . .. .... . ......... . . .. ... ... 1 60 I 1 I r '  d f h paintings are lar�e boats; in one of them peop e paIUte Ulllbs.-One extra copy of 'l'RE SCIENTIFIC AMERICAN will be supplied ture, t Ie anguage , t Ie re IgIOU, an many 0 t e customs 
blue are fighting with others painted yellowish-brown, and gratis for every clull of five subscribers aU3.21l each; additional caples at of the Mayas with those of the  Egyptians, so fal' as we can 
these last are apparently quite overcome by the men painted I sama proportionate rat.e. Postage prepaid. judge of either by su ch monuments as they have left in 
hlue. Our future studies w ill doubtless give us a clew to Remit lly postal order. Address broken and buried statues, i n  the ruins of what were once el:· 
all this. MUNN & CO., 361 Broadway. corner of Franklin street. New York. tensive cities, and in the almost undecipherahle hieroglyphics 

· 4.. .. 'l'be Scientific AlIlcrlcan Snpplclllent common to both people. 
High BniJdine;s In Cities. is a distinct paper from the SCIE�'l'IFIC AMERICAN. 'l'H E S U PPL EM EN 'l" 'fo reason , from such ground, to the possihle connection 

The burning of the St. GeoJ'ge's Flats, in New York City, Is issued weekly. Every number contains 16 octavo pages, uniform in size in early days of the d wellers in the Nile Valley with those with SCU]N'l'IIt'IC AMERICAN. 'l'erms of subscription (or 8UPPJ�EMENT, April 7, was but one more strong proof that it is indeed high $5.00 a year, postage paid. to subscribers. Sing-Ie copies. 10 cents. Sold by on the south of the Gulf of Mex ico, is to open a wide door 
time we had some comprehensive legislation governing the all news dealers throu�hout the country. for speCUlation, and �uggests at once the Platonic story of 

h 1 f h' 'ld' . . W COlllbined Rates. -rrhe SCIEN�IFIC AMERICAN and SUPPLE MEN'!' w o e matter 0 Igh bm lUgS in c ItIes. ere it not that will be sent for one year postage free. on receipt 01 seven doUars. Rotll the s inking of the great and populous territory of Atlantis, 
such structures are almost in variably claimed to be absolutely papers to one address or ditferent addresses as desired. which is  said at one t ime to have bridged the distance be-
fireproof, there is no doubt but their erection, to he used as l'be safest way to remit is by draft, postal order, or registered letter. tween the Eastern and Western hemispheres. But there Address MUNl'\' & co .• 361 Broad way, corner of �'ranklin street. New York. dwellings, would have heen prohihited ere this. But here bave been i nstances, in the prosecution of scientific investi-
we have a representative structure of this kind entirely Scientific !\lIlerican Export Edition. gation. where hypotheses that seemed more violent than 
b d t th II l'k . d t th I tI'he SClIIlN'.rIFIC AMERICAN Export Edition is a large and splendid peri-urne ou , except e wa s, I e a till er )I)X, or as oug I odical. issued once a month. Each number C011tains about one hu n dred this suggested connection of the Mayas and the Egyptians 
the whole affair was a furnace, in which the interior par- targe quarto pages. profusely illustrated. embracing: n.) Most of the have heen successfully demonstrated. 
titions, furniture, etc. , formed the charge, and the wa lls plates and pages of the four preceding weekly issues of the SCI "';'!'IFIC The pictures we give are the photographs themselves cut AMEU,lCAN, with its splendid engravings and valuable information: (�.) were the shel l .  It presented an impo�ing appearance, was Commercial. trade. and manufacturing announcements of leading houRes. upon wood, untouched hy draughtsman's pencil. The views 
seven stories high from the sidewalk and eight stories high l'erms for Export Edition , $5.00 a year, sent prepaid to a n y part of the presented are therefore, as nearly as possible, the actual re­
in th e rcar; the front was of stone, ol'llamented with terra world. Single copies 50 cents. ur Manufacturers and others who desire flections of the wonderful objects thpmselves. The Egyptic to secure foreign trade may have large. and handsomely displayed nn-cotta ; the spacious entrance hall had polished mar hie col- Ilouncements published in this edition at a very mOderate cost. characteristics of these remains will be evident at a glance. 
umns, while the stairways in front were of stone, and the The SCIENTIFIC AMI':IIICAN Export Edition has a large guaranteed circu- In following numbers of the ScmNTIFIC AMERICAN we shall 
halls tiled-the apartments ren ting at from $1, 300 to $1 ,800 lation in all commercial places througohout the world. Address MUNN & soon give addition al illustrations. Dr. Le Plongeon has CO.,OOl Broadway, corner of Franklin street, New York. a year-but there was a rear dumh-wai ter and air sha fts of sent us a numher of beautiful photographs of remaTkable 
wood, with wooden stairs, floor beams, and flimsy partitions; NEW YORK, SATURDAY, APRIL 19, 1884. interest, whicll are now in the hands of our engravers for 
so the destruction of the build ing was very rapid, not with· reproduction. 
standing the best efforts of the fire department. The ques· ------.... +4 ... -11-.. _------
tion naturally arises, How many of our so-called fireproof REMOVAL. :PROTESTS FROM MANUFACTURERS; 
stl"llctures are of this character ?  The unwise legislation against patents lately attempted The �CIENTIFIC AMERICAN Office is now The law now provides for the thickness of walls, ac- 0 in the House of Representati ves has aronsed a feeling of 
cord ing to the height  it is proposed to build, and the bui ld- located at 361 Broadway, cor. Franklin St. alarm among manufacturers in different  parts of the coun-
ing department can enforce the erection of fire escapes, but try. and they are sending to the Senate some very strong 
there is no limit to thc height to which structures for either 

Contents. protests against the passage of any ill·advised measure. It 
lmsiness purposes or dwellings may be calTied . A bill is 

(lUnstrated articles are marked withanasterisk.l is as yet un(!eItain what action the Senate will take. It is 
before the Legislature l imiting the height of d welling honses Lakes. walled, of Iowa .... . .. . .... 246 known that some of the Senators are strongly opposed to 

1��i�n\����������rtod��:�e�t:: �� L f 244 "intended to be used for more than one family" to eigh ty Accidents. steam boiler .......... 244 M'i.�'h'rnO;!;rl;,i;r';,;,�t;::��t';·iii::: :: : 241 any talIJpering with the patent laws or to the enactment of 
feet, and in streets less than sixty feet in width making the 

tllrtg�ss�s�'T;'?e�\�
a
i:'::'::":"": i1� �rlk��g�J!';s����O�d.::::::::::: �f� any schem e  for the depreciation of patent property. But it 

limit seventy feet; hut much more than this is needed. Bills, patent. analyzed ............ 245 
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�::::�!X however is that the sending in of remonstrances has had the 
t· t f th I 'Id' f th h h t t Buildings, high, in cities ....... ,. 240 G 

ff h S . th t b'll IOnS, apar rom 0 er IlIl lngs, or ey so muc s u OU Business and persona!.. ... .... ... 249 ��g;�sfsafr��sin'���i:�{u;:�r : :  �� e ect in t e enate to postpone actIOn upon e paten I s; 
the l ight and aIr as to greatly lessen the comfort and health· 8���i�·I����.f8rl��;;,·,s;,·::·.:::::: i1� Rai lway. ship. Eads, model of ... . 243 and the presentation of additional protests, will nnquestiona-
fnl ness of adJ'oin ing houses. This may be thought a hard- Cost. cheapness of . ...... .... . ... 241 Rubber, IndIa. substitute for . .. . 245 

bl h h '  fl . t d' tl 0 t o e  t nd Discoveries, Yucatan. remark'le 240 Saw toot h . KeLlen's· ....... . ... . .. 243 y ave m nc ID lIence ID ex en lng . Ie p s p D lllen , a 
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fords such an inceutive for piling story upon story, hut there Engine. steam . practice . ...... . . 242 Tank.fire.new .. .......... ... . ..... 245 friends of home industry everywhere to continue their Everg-Ia.des, Florida ....... ....... 247 Thinking. artof ................... i!� 
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����·:::::::::::: � individual protests ; call meetings of sui table corporations 
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1 . Invention, U not" patented ...... 24B Turbine, atmospherIC .... " ....... 243 bustible material  it is customary to use i n  the UXUflOUS Inventions. engineering .... .... . 249 Waves. calming with oil . .. ..... .. 245 legislatures to do the same ;  request the editors of local neVI'S' 
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have been slow to see the necessity of, and at least some 

Iron and steel, rusting ...... . . . . . .  245 Yucatan, discoveries In· .......... 23. every possihle exert ion, without loss of t ime. to enlighten 
builders will try in ever.Y wa.v to shirk. Such regulations, the II'embers of Congress and influence their action as far as TABLE OF CON'fEN'!'!:) ()F in so far as they would increase the expense of putting up possible against the commission of these legislat ivp errors. 
these great structure�, and thus limiting their number, wonld THE SCIENTIFIC AMERICAN SUPPLEMENT It must not. be forgot t en that two very obnoxious bill�, 
be doubly satis factory. Some legislation in the Game line is N"" <> . 4BB, tlJOse of Mr. Calkins, 3,925, to compel owners of patents to 
also needed for tall factories , employing many hands, while For the Week endIng April 19, 1884. pay counsel fees to the lawyerR of infringer�, and of Mr. 
there are here lind there office buildiugs, l ikewise, altered Price 10 cents. For sale by all newsdealers. PAGE Vance, 3,934, to allow anybody who chooses to infringe 
over perhaps to accommodate more tenants. which are not I. CHEMIS TRY. METALLURGY, E TC.-New A n alogy between until he gets notice, and after that to depri ve the patentee 
only highly dangerous to surrounding property, but quite I S'il��;..t:�;:i1'in:��g�.ses:::::::::::::::::::::::::::::::::::::::.::::::: m�' of the control of his patent, have passed tbe House by over-
l ikely at any time to furnish a h uman holocaust. although Treatment af Ores by Electrolysis.-By M. KILIANI. . . ... . .. . .... . 6913 whelming majorities, anel are now hefore the Senate for con-II. ENGIN EERING. AND MECHANICS.-Electric Railway at Vienna. their owners have nominally complied with all the require· -Wlth enlfraving ... :........ ... ... . .... .." ........ " ... 6903 currence. 
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exanthematous diseases. He states that he has never seen m�t'1�e
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1· d The Pyramids of Meroe.-W ith engraving .......................... 6915 If ' d·t . . h f · first-rate data on which to write m other was the  only female in the family, and was ob 1ge VI. ASTRONOMY AND METEOROLOGY.-TheRed Rky.-Cause of all) e 1.01 WIS es 01 • 
to take care of both the sick and the well ,  continually passing the same exp lained by the Department of Meteorolog-y . .......... . 6915 interesting art icles concerning American inventions and A Theory of Cometary Phenomena .................... ............. 661� • . 
back and forth from one to the other. His method was to On Comets.-By FURMAN LUMING. M.D ...... .. " ................ 6916 man u factureR, we would refm him to the recent speech upon 

pour from twenty to forty dropfo of a mixture of equal parts VII. �ta�\��d���j,?g��:-:-Th�.�r�����.���.s.��t��.?:.s��:::::::::::: ��i� the Reorganization of the Patent Office, by Senator Platt. 
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was kept simmering over a. slow fire, so that the air  of the T Propagatmg Roses ......................... , ....................... ..... 6917 432. In thIS remarkable document W Il l  be found a most 

A Few of the Rest Inu las .-With e n gravmg . ....................... 6911 • •  • h 1 sick room was constantly impregnated with the odor of these Fruit Growing.-By P . H. FOSTER" ... .. .. ... . ......... ... . . ...... 6917 valuahle array of facts and figures, begIlllllng with t e ear y 
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able i nfluence is exerted upon the exudation in diphtheria, -�h:T�;.t%!��':,� Habituai"coi"itlpatio"Ii::::::::::::::::::::.:::::· �m The Jarvis Engineering Company, of Boston,  has a 
althongh it is by no means curative of the disease, and should X. MISCELLANEOUS.-The French SCientifiC Station at Cape Horn. 6903 large capital employed in the manufacture of various pa­
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lathes, etc. We give below a copy of the protest lately sent 
by them to each of the seventy-one Senators in Congress : 
we ad..,ise al l other manufacturers to speak out strongly at 
this jnncture, and let the Senate promptly hear from them. 

SENATORIAL PROTEST OF THE JARVIS ENGINEERING CO. 

DEAR SIR : We wish, most respectfully, to protest against 
the Honse bill No. 3,617, i n  regard to reducing the life of a 
patent from sennteen years to five years. We are doing 
business under patents i ssued to Mr. Kingsbury M. Jarvis in 
the year 1876, and it took us over five years to get them in ­
troduced and put on a paying basis : this was on ly  accom­
plished after sinking a large amount of money and doi ng 
the hardest kind of work. 

We wish , also, to protest against Senate bill No. 1. 588, as 
we feel that, if it  passes, inventors and owners of patents 
will have 11 0  protection. We have spent thousands of  dol­
lars in defense of our paten ts, and,  undN this law, all our 
labor and expense will have been thrown away. 

You rs respectfully, 
JARVIS ENGINEERING CO. ,  

A. F. UPTON, 
Treasurer and General Manager. 

Eoston, April 4, 1884. 
• ' e , " 

IMPROVEMENTS IN MEN AND MACHINES, 

It would be a curious study to ascertain how far the im­
provement in machines and in tools had kept pace with that 
in the skil led mechan ic. One thing is certain ,  at the begin­
ning of the inquiry, that a skil led mechanic is of just as 
much value to-day as ever. How m uch he has improved is 
a question  for scientific examination rather than one for 
absolute statement. It wou ld  be a queer assertion that the 
men of fi fty years ago were inferior t o  those of the present. 
All the facts of the past., as well as those of the present, 
show that onr present  mechanics are no  more mechan ics 
than those of ha l f  a century ago. All t be  great improve­
ments in hand tools and machine tools for the last fifty years 
have come from the ind iv idual efforts of men who had done 
their work before the present  advent of machine and auto­
matic tools. These men-these workmen and inventor,­
made po�sihilities ont of suggestions, and realities out of 
imaginings. To them belong the realities of the present 
machine shop. 

It would seem from this that it is not the tools and the 
appl iances that make the workmen, but the workmen who 
make the tools. There are ju�t a, good mechan i cs to-day, 
with al l our mechanical appliances for good work, as there 
were when every job required a new arrangement of tools 
for work. In fact, the improvement in machines presup­
poses the capacity of the m achine makers. 

And yet these improvements have thei r i nfluence on the 
workman ; the hetter the tool, the more exactive the work­
man. There are gray headed, al most superannuated, work­
men in our shops who have voluntarily discarded all their 
old time notions to take up with some " new fangled trick .. 
that has .. been proved to be an advance toward perfection. 
Every improvement in tools--icduced and perfected hy 
mechanics-tends to an advance in the true mechanical im­
provement of the workman. 

.. � . ,  � 
AMERICAN STANDARD FOR BOILERS. 

" The American standard for horse power, as generated in 
steam boilers, is described by the SCIENTIFIC AMERICAN as 
the unit of 30 pounds of water evaporated hourly. TlI is  
datum applies to the boiler only, and is irrespective of  the 
engine by wh ich the steam is utilized. The Committee of 
the Centennial Exhibition of 1876, to whom WflS referred 
the testing of steam engines and boilers, first formulat.ed 
this u nit  in calculating th e power of hoilers, and their de­
termination has since been generally accepted by American 
engineers. Hence the nominal horse power of a boiler is 
ascerta ined in use, without reference to heating surface, by 
ohserving the weigh t  of water evaporated hourly, and divid­
ing hy 30. It has been found that the best class of engines, 
in good w orking order, will give 1 horse power from the 
steam of 18 pou nds of water pel' hour, or less. On the other 
hand, badly constructed engines, out of order, have con­
sumed as much as 60 pounds of water, in the shape of steam, 
per h orse power per hour .  The weight .of the I'u"l con­
sumed in steam generation is a prod uct of  the combined ex­
cellences and defects of engine  and boiler. A good boiler 
will evaporate 11 or 12 \)ounds of water per pound of coal, 
which is equivalen t to the product.ion of tbe standard nni t 
of horRe power w i th as l i tt le as 272' pounds of coal per.hour. 
On the other hand ,  many boilers scarcely evaporate 5 pounds 
of  water per pound of coal. Combining the best quali ties 
and performances of both engines and boilers as given by 
the American writer, it will be seen that 272' pounds of coal 
should evaporate 30 pounds of water, which should produce 
nearly 2 horse power in the engine, or a net result of l i ttle 
more than 1?4 pounds of coal per horse power per hour. It 
might be interesting to learn when, and under what con­
d itions, any such record of a working performance was ever 
obtHined . " -Journal oj Gas Liglding. 

Whi le  we approve the general tenor of the above criticism, 
we would call t.he attention of the writer to the clause, 
" The weight of fuel consumed in steam generation is a pro­
duct of the combined excellences and defects of engine and 
boiler." 

Here appears to us a slight error: The weight of fuel con­
sumed in steam generation depends upon the excellences and 
defects of the hoiler only ; the character or condition of the 

Jtitufifi t �mtrital. 
engine by which the steam is  used or consumed has nothing 
whatever to do with the generation ; even if the  steam was 
blown off by thc sarety valve, it would have no. bearing or 
effect upon the question of economical generation. 

The wri ter, by assuming what may be considered the very 
best of boi l ers as generators, and the very best of engi lles as 
consumers of steam, arrives at tbe result of one horse power 
for 1?4 pounds' coal per hour, and asks if such result was 
ever obtained. Now, if he will examine closely resnlts ob­
tained at test trials where e verything is  supposed to be in 
best adjustment a�d condition to secure economy, he will 
find that this economy of 1,1i pounds coal (or withi n a small 
fraction of it) per horse power per hour has been accom­
plished. 

We do not, however, pretend to claim that this economy 
has been frequently attained, even in careful tests for econ· 
omy ; average resnlts of every�day practice are much more 
wide of such result. 

Now, the writer has assumed the very best condition of 
boiler and engine  in the calculation given above : but let us 
take the case of good every-da.y practice, and we assume 8 
pounds water evaporated per pound of coal , which is fully 
UP to average evaporat ion .  Then 30 pounds water will re­
q�ire 3% pounds coal per horse power per hour, assuming 
that 30 pounds are required by the engine, which we  think 
is rather below than above the average of engines now in 
use. But if we allow that only 24 pounds per hour are re­
quired by the engine, then the consnmption of coal will be 
272' pounds per horse power per hour, which is not a very 
uncommon resul t with compound engines. 

.. � . ,  .. 
SUGGESTIONS FOR INVENTORS. 

gnarled timber that is entirely unsnited to the mannfactnre 
of ties. Perhaps, by some process yet to be invented, this 
timber may be utilized and bronght in shape for ties and 
other pnrposes. Perhaps other waste material may be 
utilized for-this purpose. A combination of materials that 
are now regarded as waste or " in the way" may, perhaps, 
be made valuable by study on the part of inventors. In 
producing a substitute for wood for ties the inventor must 
not lose sight of the fact tbat a certain amonnt of elasticity 
must be provided for. There is a bonanza for the inventor 
of the coming railway cross t ie .  

Accidents at crossings are yet numerous, notwithstanding 
all tha.t has been dOll e  to prevent this class of horrors. The 
proper place for an alarm is  at the crossing, and it  must be 
so located that it will be sure to warn people in time for 
them to avoid col lision . There are some automatic alarms 
in use, bnt, like other automatic appliances, are susceptible 
of improvement. In short , there is hardly any safety rai l­
way appliance but may be improved, and inventors who are 
seeking for profitable fields of labor will do well  to investi­
gate the causes of railway accidents and devise means of 
greater safety to life, limb, and property. 

The foregoing wil l indicate the direction in which inven­
tOI'S may work w ith profit, and although the ground in the 
main has been worked over, there is yet room for valuable 
improvements. With many inventors it is as difficult to 
know what to invent as it is  to perfect the device when 
once in hand. " What shall I invent ? " is a question o ften 
asked by prol ific inventors who are eqnal to any task set for 
them, but who are at a loss for ideas to start them in the 
right direct.ion . 

.. , . . . 
There are many inventive minds that are comparatively THE CHEAPNESS OF COST . 

idlc for the reason that the wants of the people are not The time has gone by when cheapness W!lS considered one 
thoroughly understood. In ·order that i nventors may get an of the good qual i t.i es of tools. Fussy finish also, that indi­
idea of what i s  needed in the way of improvements, and cates nothing bnt the idle fancy of the tool fashioner, is held 
that w ould be tolembly certain to bring a reasonable reward as slightly in favor by mechan ics. The main ohject in t.he 
tn the inventor, a brief mention will he made of a few production, the choice, and tbe use of tools is to make, select 
needed im provements in rail way appliances. and use the best, with much less regard to cost or price than 

The nnmerous and frequent accidents and delays to rail- . to absolute val ue and useful life. 
way trai n s  on account of snow, point  to the fact that better This unquestionably has improved the quality of the re­a.ppliances for removing snow and ice are needed, and now sultant work, and . within twenty-five years this improve­is the t ime for observation and experiment. The man who ment has been so great as to attract the attention o f  those 
will bring out an imprnved snow plow and flange clearer who are merely casual observers. Such fits, and accuracy, 
will be well paid for his labor. and exact results as are common now, 1mt would have been 

Accidents from broken parallel rods are becoming more deemed almost impossible twenty-five years ago , have been 
frequent than formerly, and an im proved construction of brought about l argely by the use of accurate and costly tools. 
that overworked and abused part of a locomotive is  called Adjustable and int€rchangeable lathe and planer tools are 
for. But. i n  order to be successful in designing an improved steadily taking the p lace of the forge-fashioned bars of steel 
parallel md it is necessa:-y to study the nature of tbe varions although costing very much more at first. The bits or cut­
strains ,  jars, shocks, and vibrations-lateral, centrifugal , and t ing portion of these t ools are forged and millea---accurately 
otherwise-to which the rod is snbjected. O wing to the and finished to exactness. Some of them are threaded for 
peculi ar duties the rod has to perform, it is desirable that adjustmen t ;  some are careful ly milled to nnequal sides, so 
its strength be increased as much as possible without a cor- that a cross section would be a t rapezium instead of a square 
responding increase i n  weIght. or a diamond, and f'ome are a ccurately termed disks titted 

Notwitbstanding the fact that our railway lines bave and finished by gauge. But with all their cost of labor 
adopted the most approved signal appl iances for the safe and price of money they do the work so much better, last running of trains, collisions are yet too frequent, and some- so much longer, and require so much less' attention that thing rel iable in this line is needed. Some of the systems their cost is cheapness. 
now iu use are rel iable when in good order, but their liabil- Not many years ago the tap wrench was scarcely dignified ity to derangement rendere them 'dangerous, and there is by the title of tool in the shop : any bar of iron, of conve­room for i mprovements in this direction. Many disastrous nient length, with !\ hole pnnched through it somewhere be­
collisions are caused by defective drawtackle. Pins and tween the two ends, to go ovcr the squared top of a tap, or 
l inks break and draw bars pul l out, and trains breaking in a reamer without turning around on the squared top , was a 
two is a fruitful source of disaster. Better fastenings for sufficient  tap wrench. One of the most prominent build­
draw bars, and links made of wire cable by some process ers of large machine tools and small hand tools, as taps, dies, yet to be d iscovered, would yield a fortune to the in ventor. reamers, etc . ,  said recently that he had much difficulty i n  I t  would n ot seem t o  be a difficult matter to make a machine in troducing a perfectly balanced tap wrencb to accompany t.hat would  con vert w ire into links by a winding and weld- his taps : the purchasers of the taps bel ieving that anything ing process ; that is, m akc a wire link. Thc nut lock men that would turn the tap, if nothing more than au ordinary 
have not yet succeeded in producing a perfect lock. There wrench, was sufficient. Such purchasers broke a mnch 
are those that will gi ve Ratis faction in certain places, as in larger proportion of hand tapR than o f  machine taps the 
agricultural macbinery, carriages, etc. , but no satisfactory torsion of which is necessarily even. But a balanced and 
lock has yet been devised for track fixtures. As the safety exact tap w rcnch in the hands of a careful workman 
of rai lway travel depends largely on the condition of the w i ll add vastly to the n�eful life of the hand tap. This 
rail joints, a more efficient nut lock is among the wants of view is reasonable, for in use the tap and its ,w rench are es­railway officers. sentially one,  and shonld be moved accurately and 

A great many serious railway disasters have resnlted fro�l synchronously together. This exactness in the making of the spreading of rails. On roads of heavy traffic the ordl- so simple a tool as a tap wrench is  an i l lustration of the ad­nary spikes are inadequate to resist the strain imposed upon vance that has been made in the improvements wh ich de­
them, and t.he plan of double spiking is objectionable on monstrate the cheapness of cost. 
account of injury to the cross ties. Moreover, the extra 

... � • , .. spikes do not al ways prevent spreading, and a " rail brace " Grier In tbe Dog. is sought for. This mnst be so formed that a single spike 
passing th rough the brace will gi ve greater resistance to Mrs. Walter Odell, of Staplet.on ,  Staten Island, d ied at 3 
strains than two, or even three, ordi ll flry spikes driven in the o'clock on Tuesday morning, March 25. A Scotch terrier, 
ordinary way.  This 'is not impossible, and the manner in Fido, had been her pet for twelve years. Duri ng the t.wo 
which it may be accomplished may not. be regarded as a months of her ill ness Fid o  remai ned beside her bed. After 
conundrum by any one who w ill give the matter a little her deat.h he persisted in lying beside the coffin. He fol­
thonght. lowed it to the hearse, and tried to jump inside the h earse. 

T imber for railway ties is rapidly growing scarce, and When the procession reached the grave, Fido was there. 
the time is  now at hand to cast about for a snbstitute for After the funeral he  took up his former posit ion be�ide the 
wood for this purpose. Indeed, i nventors are already in bed lately occupied by Mrs. Odell. He refused to eat. 
the field with various plans of relief for the coming want. Two days ago he  found a pair of s):lOes that formerly be­
Glass has been suggested and tried in Europe. Cast and longed to Mrs. Odell , but had been thrown out of d oors . .  
wrought iron bave been used with some degree o f  satisfac- These h e  took u p  in  h i s  mouth and carried t o  h is self· as­
tion in countries where frost was not injurious to those signed post near the bed, and, placing the shoes on t he floor, 
materials, and a combination of wood and iron may be made laid his fore paws and head across them,  in which position 
a comparatively cheap and desirable substitute for wood for he remained several hours. During Monday n ight, 31 , he 
cross ties in any cl imate. Straw and sawdust can be made roused the household by h is  mournfl)l cries. At 3 o'clock 
to do dnty as wood cut from the tree for many purposes. on Tuesday morning, exactly one week to an

. 
hour after 

In cutting ties from timber it is necessary that the trees be Mrs. Odell's death , Fido died beside the bed , h IS head and 
of suitable size. There is a vast amount of small, crooked, I paws rest ing on the shoes.-N. Y. Sun. 
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NEW LATHE CHUCK. 

Those who have been annoyed by the difficulty of firmly 
holding tapered or headed work in the ordinary chuck will 
be intere�ted in an invention recently patented by Mr. James 
S. Gilmore, of 4,727 Penn Street, Philadelphia, Pa. A seH­
adjusting jaw face, shown in side elevation in Fig. 2 and 
front elevation in Fig. 3, is fitted in each jaw by making the 
jaw proper concave on its face in the d i rection of the axis 
of the chuck, and grooving it in the same directioll ; the jaw 
face is  provided with a corresponding convex back and 
tongue. This jaw is secured by a stud pin scre wing t.hrough 
one side of the jaw to a notch between two short side ribs 
on the tongue. The jaw faces, being free to move along 
their seats within the l i mits of the ribs, will come self­
actingly to a bearing on a tapered objec t when screwed up 

GILMORE'S NEW LATHE CHUCK. 

to grip tbem, whether by a universal adjusting device or an 
independently acting one. 

The jaws are also constructed with undercu t no tches 
(Figs. 1 and 2) to make a clear space behind the gripping 
faces to enable them to grasp the shank of a bol t over the 
head. 

• • • • • 
IMPROVED TORPEDO BOAT. 

We give an illustration of a new torpedo boat con­
structed for the English navy by Yarrow & Co. 
Engineering, from which our cut is taken,  says : These 
boats form part of the equipment of the large war vessels in 
the navy, and consequently both the dimensions and weight 
are very limited. The system formerly adopted for discharg­
ing the torpedo from this class of 
boat may be briefly described as 

Icitutifi c �mtricau. 
A Bill to A81!118t Inventorl!l In Making Drawlnp. 

The fol lowing neat little bill has been introduced in the 
House of Representatives by the Hon. Mr. Vance, of North 
Carolina : 

Be it enacted by the Senate and House of Representatives of 
the United States of .America in Oongress assembled, That 
drawings in te l lded to explain any device or anything what­
ever that is  paten table shall be made at the cost of the Gov­
ern ment, under the direction of the propsI' authorities in the 
Department of the Patent Office, and without cost in any 
case to the inven tor. 

If al l members of Congress were as willing to encour­
age invento rs as the Hon. Mr. Vance, the probability is that 
many thousands more of new inventions and new industries 
would be annually brought to light. This bill is very good 
as far as it goes, but does it go far enough ?  Is it just the 
thing to allow the inventor to go hungry or thirsty while he 
is waiting at the Patent Office to give explanations about 
his drawings? Ought not Mr. Vance to add another section 
to the bill, covering refresh m ents, together with lodgings 
and transportation. 

,.,b e  Silk Weavers of" Lyon8. 

Mr. Porter in a letter to the Tribune states that it is impos­
sible to compare the earnings of silk operatives in Germany 
and France with those in the United States, because power 
machinery is al most exclusively used at home, while in 
France and Germany 90 per cent of the work is done on the 
hand loom. The raw material is given out either directly to 
the men by the large man ufacturers or by what are called 
patron masters, who are real ly a specieR of " fogger. '­
These small masters make a decent living, earning from 
2,400 to 2,500 francs a year, or about $500, which enables 
them to live comfortably. The poor weaver of black 
silk dress good8 o n ly makes 2 francs (40 cents) a day, and 
on the finer grades 3 francs (60 cents) . Many of the toilers 
at Lyons are born, live, eat, sleep, aud die ill the same 
room. While walking through tbe streets the c1atf.er of the 
loom is heard away up to the sixth and eVE;n seventh story. 

" The loom occupies the largest part of the room. Upon 
a tiny stove the next meal is cooking, and while watching 
it the wife is a rranging the shuttle. There is an air of bar­
renness about the room, and n othing homelike. A common 
print or some religious symbol is un the white w ashed wall. 
No carpet i8 on the floor. With the weaver it is work or 
the cafe. The weaver and his wife and children wear outer 
garments that are clean . They w i l l  ap pear better on the 
street than their Euglish brethren. Theil' garments are 

[ APRIL 19, 1 884. 
lIEMORANDUlil BOOK AND PAD. 

To the cover of a plain memorandum book, of a size 
adapted to be carried in the pocket, is attached a slip pad. 
The other cover of the book IS provided with a carbon paper 
attachment, which is  composed of a heavy paper flap 
attached to the cover by rivets. The frame holding the car· 
bon paper folds back upon a leaf that folds in between the 
leaves of the book-as shown in the upper engraving-so 
that when the book is closed the leaf, frame, and paper serve 
as a bookmark ; the leaf also serves to hold the carbon paper 

SILBERMAN'S MElilORANDUM BOOK AND PAD. 

in its proper place, so that when the book is opened for 
making It memorandnm it is only nece8sary to tip the frame 
over npon the righ t-hand side of the book to bri ng the car­
bon paper into position for use. A slip is then taken from 
the pad, placed npon the carbon paper, and the memoran­
dum written with a lead pencil ; a facsi mile will be produced 
upon the leaf of the book. The frame will then be raised 
sufficiently to permit the sheet having the memorandum 
w ritten upon it to be turned, when the parts will be arranged 
as before, and the book placed in the pocket ready for the 
next entry. The book is very convenient and easily used, 
and, by the use of the frame, the carbon paper is always held 
in a flat posit ion.  

This invention has been patented by Mr.  S. J. Silber­
man, of 79 Canal Street, New York 
city. 

•• • •• 
Steam Engine Practice. 

As a com ment on the able  re­
sume of " Present Steam Engine 
Practice " in Lhe SCIENTIFIC AMERI­
CAN of March 8, 1884, it is not im­
proper to state that, from a numher 
of personal observat ions and from 
reported resul ts, the introduction 
of " h igh speed " engines in machine 
shops and irou and ot her metal 
manufacturing establishments is not 
satisfactory. 

There are places where the rapidly 
running engines, with a piston 
speed of 600 or more feet per min­
ute, are at home ; but their proper 
place is  not the machine shop, if 
reports and facts agree. One of the 
largest and best known manufacto­
ries of metal goods in New England 
ran its works satisfactorily with a 
slow moving engine. To accom­
modate additional .demands, the cyl. 
inder was rebored and otber changes 
made that added largely to the ca­
pacity of the engine. Except for 
this enlargement the engine re­
quired no doctoring, and before 
and after the change could be relied 
upon to do i ts work. 

----tuUows : Ou each side of the boat 
there was a skeleton steel cradle or 
frame provided w ith suitable guides 
into which the torpedoes were 
placed. These cradles were sl ung 
in d!tvits and arranged so that they 
could 'be easily lowered below the 
surface of thEt water. When the 
torpedo was completely immersed, 
it was allowed to pass out of the 
cradle by i ts own mechanism, tak­
ing a direction parallel to the boat 
itself, and very excellent practice 
has been made with this plan ; but 
as a considerable loss of  time mURt 
clearly ensue in the lowering and 
starting, and as it was found diffi· 
cult to aim when the boat was trav­
eliog at anything but a very slow 
speed, the arrangement was not 
satisfactory. Messrs. Yarrow & 
Co. have since then adopted a sys­
tem of steam impulse ; it consists in 
build i o g  into the forward part of 
the hulJ.,-as will be seen from the 
illustration-two troughs or half 
tubes, parallel to each other, in 
which the two torpedoes compris­
ing the armament of the craft lie 
ready for use. Immediately behind, 
and under a steel covering, are a 
couple of i mpulse tubes, consisting 
s imply of two long thin steel cyl­
inders, provided with pistons and 
piston rods, the forward end of 
which press agai nst the extreme 
after end of  the torpedo. There are 
hinged covers which are lowered 
when the torpedo is in its place ; 
this steam impulse gear is so ar­
ranged that at the will of the officer 
in charge, either one or both tor­
pedoes can be instantaneously eject­
ed by steam from the main boi ler 

'without causing any loss of speed 

IMPROVED TORPEDO BOAT WITH IMPULSE GEAR. 

An addition to the works was 
made three years ago, and a little 
buzzing engine put in to run it. 
The claim was made that the little 
wasp had more power than the ol d 
fashioned traveler. But the result 
comes in frequent repairs and iu­
convenient stoppages ; six IlUodred 
dollars having been expended in 
repairs on the rapid movi ng engine 
within two years-four times as  
much as has been expended on the 
old engine, that has run evenly for 

to the boat or necessit ating the presence of any of tlle 
crew on deck. The speed trial of one of these second class 
torpedo boats, loaded , built for the Admiralty, took place on 
the Thames last year, when 17 '27 knots were obtained. 
After the speed trials were terminated, the steam impulse 
gear was tested at Portsmouth, and was found to be highly 
satisfactory, being, without doubt, far better than the side 
cradle system previously in use. 

principally cotton, and are washed in public. Projecting 
into the river may be seen _ h undreds of little stalls, which 
are rented by the day or hour for a small sum, and here 
the women assemble and wash the soiled l'ags of the town. 
The silk weavers are physically an inferior race, and many 
of the young men are exempted from mil itary service on 
account of weakness ." In 1883 the silk industry of Lyons 
gave employmeut to 150,000 persons. 

eighteen years. 
There are slow moving engines of thi rty years ago or 

more, in the New En gland States, buil t, some of t hem, by 
concerns now out of existence and bearing the names of 
men on their claim plates who have " gone over " and left 
only their memories as mechaoics, which do their work as 
honestly as some of the machines that to.d:ty assume to dis­
place them. They were built for their work, and not to 
illustrate a theory. H. 
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�- Inl!ltrument Cor Meal!lurin" Hearin" Capacity. ,­
At the conversazione held by the Cambridge Medical 

Graduates' Club, at the Marlborough Rooms, London, Feb. 
29, Mr. Dalby lent for exhibition an instrument, the accu­
racy of which ma ny of those present had the opportun i ty 
of testing. We subjoin the description : 

" Professor Hughes in vented this instrument to be used 
with the induction balance as a scale of sound for compari. 
son with it. During the past t welve months I have made 
use of it  fol' the purpose of measuring variations in hear­
ing pow er, a n d  registering such variations with absolute 
accu racy. The registration can be made with perfect faci­
l i ty by the patients themselves. The telephone being ap­
pl ied to the ear, the patien t can move the sliding coil from 
left to right until the clock movement can be heard. The 
point can then be registered in millimeters, which are 200 
in aU. It is an electrical instrument, and is used iu con­
nection w ith the telephone. The nature of its constJ'Uction 
is as fol l ows : 

" At each end of a wooden bar divided into millimeters a 
flat wi re coil is fixed, and a s imilar coil is mounted on the 
bar, capable of being sli d  from one coil to the other. One 
of the end coils is much smaller than the other t w o, in 
order to shorten lhe scale. To the midd Ie  coil the telephone 
is attached ; the battery (in the circuit of which is a micro· 
phone) and clockwork for making and breaking the circuit 
are in conn ection with the tw o end coils. The wire on the 
said coils is wound in the reverse direction, so as to pro­
duce a n e utral point bet ween the coils. The m iddle coil 
being slid upon the bar, CUl'rents are induced in i t rel ative 
to its positi on between the  coils, its maximum point being 
next to the large coil, and its silent position near the. small 
coil .  The position of the coil is read off by figures on the 
scale. The electric currents are of short duration, being pro­
duced at the moment of making and breaking the circuit by 
the clockwork. One cell is sufficient to work the appara tus. 
It is advisable to put the clockwork at some distance from 
the sonometer, that the noise from the wheels running may 
not i nterfere with the sonnds i n  the telepbon e. " 

.. . . . .. 
THE ATMOSPHERIC TURBINE. 

The accompanying engraving (from La Nature). repre­
sents a new form of wind motor called by its inven tor, Mr. 
A. Du m ont, an atmospheric turbine. The prin cipal value 
of this apparatus lies in the form of the sheet iron sw eeps 
that store up the po wer o f  the wind, these possessing the reo 
markable property of revolvin g  
more rapidly u nder the action of 
a sl ight breeze than under that 
of a strong wind. For example, 
wh e n  one of  t hese motors, free 
from all constraint, is actuated 
by a breeze of t w o  meters pel' 
second, its dri ving wheel runs 
at the circumference at the rate 
of foUl' --,meters per second, a 
velocity double that of the wind. 
When actuated by a wind of 
ten m eters per second, the same 
wheel acqu ires a ve�ocity of 
eleven meters only, or one about 
equal to that of the w ind. In 
this, the apparatus forms an ex­
ception to t h e  general rule, 
which is that all known wind­
mills revolve with a veloci ty 
proportional to and thrice that 
of the wind, that is to say, with 
so great velocity that during 
gales they must be stopped in 
order to prevent them f r o  m 
break ing . 

The turbine  under considera­
tion owes to such a property the 
sensiti veness of its wide spread 
of sail to the least breeze ; and 
to i t, l ikew ise, it  owes its excel­
lent performance during those 
strong winds that alone possess 
true power, w hile all otber wiud 
motors have to be stopped in 
orde i' to prevent them from be­
ing destroyed. According to 
data furn ished by the inventor, 
it appears that this turbine pos­
sesses a mean motive power 
triple that furnished by any 
similar motors that have hith­
erto been employed. 

• • •  
Rel!lembJance oC Boron Com­

pounds to th ose oC Acetic 
Acid. 

Prokofjew presented a paper 
to the Russian Chemical So-
ciety in November last, in which he pointed out certain 
curious an alogies between the acetic acid residue (C.H.l and 
boron.  Beginning with anhyd rous boracic acid (B.O,) and 
acet i c  acid (C.H,).O.), he showed that each was really a ses­
quioxide ; that borax (Na.B40,) corresponds to a compound 
obtained by combining acetic anhydride with potassium 
acetate, (K.C.H.).07) ; wbile the boride of nitrogen (BN) re­
presents acetonitrile (C.HaN). 

Jtitufifi t �ttt tri(au. 
SAW TOOTH, 

The accompanying engraving represen ts an invention re­
cently pRtented by :Mr. R. W .  K ellen, of Albion, Cal. Fig. 
1 is a side view showing the tooth a n d  shank in place ; Fig. 
2 is a perspective view of the tooth, anq Fig. 3 shows the 

shank. The back of t.h e  tooth is curved ann grooved, as 
usual ,  but the front  is  made in the ogee form, the shank be­
ing made to correspond ; and as the inner end is wider than 
the cen (ral port ion, the possibi lity of its flying out is pre­
vented so long as the shank remain s  in place. A long and 
strong n i b  on the sh ank enters a groove in tbe tooth and holds 
it securely against being pressed out laterally by the file. A 

KELLEN'S SAW TOOTH, 

gro e extending along the back and end of the shank tits 
o a rib in the saw plate. 

Au oval rivet is placed in au oval·shaped h ole formed be· 
tween the sboulder of the shank and the spur of the plate ; 
a quarter turn of the rivet draws the shank firmly down to 
place, and tightly secures the tooth. The rivet is held in 
place by upsetting. By this construction the tooth i s  held 
firmly, and by making the joint between the tooth and shank 
a reversed curve, the centri fugal action of the tooth causeR 
its gradually curved inner end to wedge up between the 

THE ATMOSPHERIC TURBINE, 

upper eud of the shank and saw plate, thereby automati­
cally tightening itself. 

.. , e , " 
M. PASTEUR and his collaborators have ann ounced to the 

French Academy of Sciences the fact that by inoculation 
they can render all dogs absolutely proof against the effects 
of rabies, in whatever way or quantity the virus may be ad­
mini.tered. 
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An Invention that was " Not " Patented. 
Sir Henry Bessemer had made seve-ral iu ventions before 

he commenced the investigations that led to the completion 
of the Bessemer converter. One of these in ven tions was the 
manufactlll'e of bronze p o wder. This was sel l i n g  in Eng­
land in 1840 at about $28 per pound, while the raw m ateri�l 
cost only 22 cents a pound . The manufactured article 
came from Germany, and how it was made was not known 
in  England. Young Bessemer set to work to manufacture 
the powder by machinery, and, after two years' persevering 
effort, succeeded. In order to obtain all the advantage 
possible from his i nvention he determ ined to keep it secret, 
and therefore sen t sectional drawings of the machinery 
needed to differe n t  eng i n eering works, thus obtain ing the 
parts piecemeal from differen t portions of England. This 
mach inery he put together himsel f-a work that occupied 
him nine months-and then engaged confiden tial assistante, 
paying them high wages on condition that everything was 
to be kept strictly secret. His five machineS, thus started, 
produced as much as sixty skill ful operatives could by the 
old methods. 

To this day the mechanical means by wh ich this famous 
gold paint is prod uced remains a secret. The machinery is 
driven by a steam engine in an adjoining room, and into 
the room where the automatic man ufactory is at work none 
but the inventor and his assistants have ever entered. When 
a sufficient quantity of work is done, a bel l is rung to gi ve 
notice to the engineman to  s top the engine, an d i n  this way 
the machinery has been in constRnt use for over forty years 
without having been either patented or pirated. Its profit 
was as great as its success. At first he made 1,000 per cent 
profit ; an d thoug h there are other prod ucts that n ow com­
pete witb this bronze, it still yields 300 per cent profit. 
" All this time," says the successful inventor, thirty years 
afterw ard, " I  have been afraid to improve the machinery, 
or to introduce other engin eers into the works to improve 
them. Strange to say, we have thus among us a manufac­
ture wholly unim proved for thirty years. I do not believe 
there is another instance of such a thing in the kingdom. I 
believe th at if I had patented it, the fou rteen years would 
not have run out w ithout otb er people making improve­
men ts in the manufacture. Of the five machines I use, 
three are applicable to other processes, one to coloI' making 
especially ;  so much so that notwith standing the very ex· 
cellent income which I derive from the manufacture, I had 
once nearly made up my mind to throw it open, and make 

i t  public for the purpose of  usi ng 
part of my invention for tue 
manufacture of col ors. Three 
out of my five assistants have 
died, and if the other two were 
to die and mysel f too, no one 
w ould know what the invention 
is. " 

Since this was said, in 1871,  
Sir Henry has rewarded the 
faithfulness of his two surviving 
assistants by handing over to 
them the busi ness and factory. 

... . ... 
A Model oC tbt'l Eads Ship 

RaHway. 
As an aid in getting the capi­

tal to build the Tehuantepec 
Suip Railroad , Capt. Eads IS 
having a working model made to 
illustrate in detail the devices 
needed for raising and lowering 
ships at the harbors, and distri­
buting their weight on the wheels 
of the cranes on which the ship 
will rest during its transit across 
the isthm us. The Railroad Ga­
zette mentions this as a con ve­
nient method of ex plaining con­
trivances to n o n · professional 
persons, but one from wh ich the 
engineer can seldom gain much 
information as to the feasibil ity 
of the methods used when ap­
plied to a gigantic and compli­
cated structure. The model will 
also show the method of side 
trackin g the l oaded cradles and 
the means by which the dL 
rection in which the traveling 
cradles is changed by turn tables 
instead of curves. The ship w ill 
be 7 feet long and the cradle 
76 inches. The floating dock 
will be 90 inches long and 30 
inches wide, and the basin in 
w hich it floats will hold about 
500 gallons of water. 

According to the latest sur­
veys, the heaviest gradient on the Atlan tic side does n ot 
exceed 42 feet per mile, while that on the Pacific is only 
52 feet for about eight  miles, and the remai n der of the 
route w ill  have no grades exceeding 26 feet per mi le. It is  
said that uo exceptionally heavy w ork will be encouutered 
either in cuts or embankments, and the entire road from 
the Coatzacoalcos River to the Pacific harbor will be only 
la, miles long. 
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Soeiet7 of" Amatenr Photographers of" New York. 

Under the above title a new photographic association has 
lately been organized in this city ; and if we m ay judge froUl 
the numerical strength and varied talents of the membership, 
the . society has before it a very interesting and useful career. 
It embraces people of literary pursuits, editors, lawyers, 
scientists, clergymen, bankers, merchants, etc. It is e vi­
dent that a very little effort on the part of such members 

wonld give spirit and interest to the general proceedings. 
The meetings are to be held monthly. Good rooms are to 
be provided, with library, fine instruments, and laboratory 
specially arranged for photographic experimental p urposes ; 
the latest and best processes and improvements in the art 
will be exbibited and explained ; adven tures and experiences 
related, new pictures by members thrown upon tb e screen ; 
exchange of pictures by mail arranged ; reports of proceed­
ings prepared for publication, etc. 

All who are interested in pbotograplly and its innumera­
ble applications in practice will enjoy many advantages 
from membership. A local name has been adopted simply 
to fix the permanent beadquarters of the society ; hut tbe 
membership  is by no means in tended to be local. Amateur 
photograpbers residing in any part of the country, both 
ladies and gentlemen, may become members on paymen t of 
the annual dues, $5. 00 a year. For tbis purpose the secre­
tary of tbe society, Mr. C. W. Canfield, 1321 Broadway, 
New York , sbould be addressed. The other officers are 
Mr. F. C. Beacb, president ;  Mr. W. H. Gilder, vice·presi­
den t ;  Mr. J. S. Ricb, treasurer. 

The recent improvements in photograpby have almost 
revolutionized tbe art, and greatly increased the number of 
amateur pbotographers. Tbe old, sloppy, w et plate system 
has almost passed a way ; tbe finest pictures are now taken 
by means of dry sensitive plates. Witb a supply of tbese 
in hand and a l igbt camera, tbe lover of n ature, wherever be 
goes, may i nstantly secme the image of the landscape or 
otber object tbat attrads his fancy. For the amateur the 
practice of this art is overflowing with advantages. Not only 
is tbe taste for beauty insensibly increased and the mind ex­
panded, but subjects for stndy and conversation originated ; 
be tter tban all, physical heal th and strength are gained by 
the del ightful exercise in tbe open air which picture taking 
requires. 

Jcitutifi c �tUtri catt. 
Steam Boiler Accidents. I A New Cure tor Can cer. 

In giving a summary of tbe number of boiler explosions I Information of one more remedy alleged to possess special 

in tbis coun try in 1883, the Locomotive says. that " the virtues in curing " cancer" reaches us tbrough a cone­

number of recorded explosions reaches a total of 184, by spondent from Brazil. Dr. Ignacio Alci biades Velloso, of 

wh ich 263 people 'Yere ki lled outright, and 412 
injured • .  As Recife, Pernambuco, introduced the remedy to notice, and 

many of tbe latter were reported fatally inj ured at tbe time in a commun icati on to the Jour-nal de Recife gives his ex­

of the explosion, it is probable that tbe number of deatbs perience of its use. 

considerably exceeded 263. This reckless waste of human He states that the plant, w hich is popularly known by 

life is entirely unnecessary, and migbt be, to a great extent, the name of the " alvelos, " belongs to the Eupborbiaceoo, 

p revented by the exercise of even ordinary care aud pru. and is indigenous to Pernamb uco. He alleges that a magis. 

dence. " trate who was suffering from epithelioma of the face, and 

The concludi n!! sentence is remarkable : " This reckless who had returned to his estate despairing of reJief, was 

waste of human Ufe is entirely unnecessary, and migbt  be, entirely cured of his d isease by tbe topical application of 

to a great exte n t, prevented by the exercise of even ordinary tbe juice of this plant. Dr. Velloso learning this, was in­

care and prudence. "  This is strong language, but it is not duced to employ the same remedy on two patients at the 

the unthinking and intemperate outburst of some i ndignant Hospital Pedro II. --one a case of can croid of the nose, the 

engineer who is angered at the belittling of his business by otber of epithelioma of the lip-with the result tbat tbe first 

pretenders. It is tbe calm, publisbed statement of a respon· patient was " completely cured " in forty days, and the 

sible company which keeps a corps of competent men second in less than two months, " mucb to the  surprise of 

examining boilers, and lives by warranting tbe ltfe of boil- tbe otber professional men of the establishment. " Such 

ers, or paying for the damage done by their explosions-the resul ts, be thinks, justify a trial of the remedy, especially 

Hartford Steam Boiler Inspection and Insurance Co. If in uterine cancer. 

this " reckless waste of human life " is in any degree pre- Tbe action of the j uice of the plant, as others of tbe same 

ventable by " the exercise of care and prudence, " it  is time natural order, is irritati ng, producing a spreading dermatitis 

that some care and prudence were exercised by the legal without mnch pain ; and the application o f tbe cut stem or 

authorities. the juice of tbe fresb plant to the disease(j part, is said to 

There is, in some States, a superficial examination of en- resnl t  in destruction of tbe morbid tissue, wh ich is  replaced 

gin eel'S to determine their qualifications so far as to ascer- by bealthy granul ations-doing the w ork, in fact, of tbe 

tain if  these are sufficient to give them control of an engine cbloride of zinc paste. 

(and presumably a boiler). But even this examinatio n  is of Upon this we n eed only remark that if the remedy really 

the most flJmsy sort, if  the experience of the writer is a possess the escharotic actio n described , tbere is less reason 

specimen ; a n d  as for fireme n ,  any man who can shovel coal for dO!lbting its efficacy in such localized morbid formations 

and wheel ashes fills that bill, generally. B ut in most places as those m entioned than there w as for questioning the 

and cases there is no other recommendation for an engineer alleged virtues of other remedies, such as " condurango, " 

and a fireman but that of cheapness. In fact, there are which�flourished for a t ime, but which were su pposed to 

engines and boilers run in our cities without either engineer operate after they had been taken into tb e  stomacb .  It is 

or fireman. clear, however, that the use of the " al velos " m ust be 

An economical firm recently put in a boiler and a second- limited to the regions in which the plant grows.-Laneet. 
hand engine, having previonsly hired power. On a visit to .. 4 • I .. 

t h e  new establish ment the boiler was found in a dark cellar, Condensed Milk. 

and to see tbe pump a ke rosene lam p bad to be l ighted. Several successful prosecutions b ave been conducted 
This establishment had no engineer nOLO coal beaver. When againsto>the retailers of condensed m ilk in Liverpool, wbich 
the speed went down somebody was sent to stir u p  tbe tire, the Analyst thinks will doubtless cause considerable conster-

• 4 .  I .. and, as the principal of the firm said : " We pump in water nation among the large milk condensing compan ies, who 
Tin Casing to Retard Flames. twice a day." The boiler had a glass gauge and two gauge have up to the present time escaped the operations of the 

The prin cipal cause of tbe rapi d  spreading of flames in cocks, but tbe glass was opaque from dirt, and the lower " Sale of Food and Drugs Act. " 

modern build i ngs is found in th e  fact tbat the elevator sh a fts gauge cock could not be opened by ordinary hand force-it Condensed milk has been lately extensively employed i n  

furnish such perfect flues for making a strong draugbt. had rusted (oxklized) in i ts  seat. connection with what may be called a new industry, that of 

Wben, added to this, these openings tbrough the floors Tbe Locomotive gives a similar instance of ignorant neg- " milk blending, " or in other words, letting down rich 

of a building, from top to bottom, are i ncased witb wood, lect :  A boUer insured in the company was found at tbe dairy milk, so that the analytical results agree with the 
alone forms the partition walls separating such a flue from first quarterly visit  with the safety val ve so " jammed " tbat figures for solids not fat prescribed by tbe Society of Public 
the different stories,  it will be readi ly seen tbat we have a it could not be moved by manual lift at the end of tbe lever Analysts. Large quantities are daily consumed in this way 
surprisingly perfect arrangement for the quick spreading of with a boiler pressure of 100 pounds. It was stated to the by m ilkmen, and to such an extent has the trade increased 

a conflagration from cellar to roof. A cheap and easily ob- inspector that the fireman and engineer was " any one who that condensed milk is im ported in churns, especially man­

tainable means for partial prot ection from tbis danger, in  wanted more steam." The insurance pol i cy was canceled. ufactured for the convenience of dairymen ; these churns 

buihlings wbere the most im proved construction bas not Not long afterward an " accident, "  happily without loss of being returned to the factory for a fu rther supply. 

been followed, would be to l ine tbe elevator shaft and the l i fe, compelled a temporary sbutting down of the works. The difficulties of condensi ng rich milk, altbough much 

connecting doors and casing, as well as the car, with tin. .. , . ,  • scientific attention has been devoted to it of late years, are 

Tbis would not, of course, make these openings proof against The Inventor oC the Locomotive. 
well know n to those engaged in the trade, more especially 

the action of a fire which had been some time in progress, A b ' f 1 . when the m ilk is preserved w i thout tbe addition of sugar, 
eaut! u memOrial window has j ust been erected in 

where the accumulated heat would be like that of a furnace, Newburn cburch t6 the memory of the late William and 
but there is now no difficul ty whatever in preparing con­

but it would interpose a measure o f  protection which would densed milk of fair  average quality con taining tbe whole of 
Thomas Hedley, the one the inven tor of the locomotive en-

effectual ly cbeck a fire in i ts initial stages, and prevent tbe the cream present i n  the milk previous to conden sation. 

dd fl h '  1 
gine, who was born at Newburn, and the otber his son, tbe The excuse that a laro'e p roportion of tbe fat was mechan ic· su en as mg mto a b aze, through this channel, of all the practical founder of tbe Bisbopric of  Newcastle. The sub- ally carried over in th� operati on of condensing in vacuo has floors at a time of a great store or warehouse. Tbis is a jects chose n by the artist are " Noah and his th ree sons 

Precaution whl'ch may be taken w I' th so l ' ttle t 0 bl d . been repeatedly proved to be erroneous. In fact, it is not 
" 1 r u e an ex· building the ark, " illustrating the genius given by God to 

pense tbat it is w orth the consideration of every owner or unnsual to add to the milk, during tbe first stage of concen-

t f b · Id · h h I h f . man, and the parable of tbe talents, typifying the good use tration, clear butter fat, . in order to prevent the exce.ssl· ve occupan 0 a 111 109 w ere t e e  evator s a t IS of the of the genius and wealth that man is blessed with. Above 
old style of combustible construction. frothing wh ieh takes place and causes considerable trouble, 

The Art or Thinking. 

The object of the teacber is to teach to think. Tbe pu­
pil thinks enough, but he thinks loosely, incoherently, in­
definitely, and vaguely. He expends power enough on his 
mental w ork, bnt it is poorly applied. Tbe teacher points 
out to him tbese indefinite or ineoheren t resul ts, and de­
mands logical statements of him. Here is tbe positive ad­
van tage the teacher is to  the pupil. 

Let us sup pose two pupils are studying the same lesson in 
geography or grammar or history. One reads to get tbe 
facts ; be  fastens his eye on the page and his mind to the 
subject before him ; be makes tbe book a study and acquires 
inform ation from it ; b i s object is to acquire knowledge. He 
attains this end. The otber also studies the book, but, wbile 
reading he i s  obtaining lessons in  thinki ng. He does not 
merely commit to memory ; he stops to see if  tbe  argumen t 
is sound, he analyzes it to see if the conclusion is warranted 
by the premises. 

The one who thinks as he reads is quite different, it will 
be seen , from him who simply learns as he reads. To read 
and tbink, or to think as one reads, is the end to seek. To 
teach to think is then tbe art of the teacber. The reader for 
facts gets facts ; he comes to tbe recitation seat and reels off 
those facts. His mind, like Edison's phonograpb, gives back 
j ust wbat it received. While this power is valuable, it is 
not the po wer th e world wants. 

The teacher will find his pupils come to the recitation to 
transmit the facts tbey h ave gained. He musL put them in 
quite another frame of m ind. Instead of recitations they 
must be made into thinkers. The value of the teacber is 
measured by his power to teach the art of th inking. -Teach­
er', Institute. 

the first group is a scroll witb the text, " And tbus did No ah requ iring great care to prevent the milk from rising over 
according to all that God commanded him, " and above tbe and mixing with the condensing water. 
otber, " Well done, thou good and faithful servant. " Tb.e Manufacturers of condensed milk have, therefore, no  
work bas  been executed by Mr. W. H. A tki nson, of  this . . more rigbt to deprive the milk of its cream previous to con-
city. At the base of the WIndow IS a large brass plate, ell - densation than the ordinary milkm . ' f t th ff 
graved by Mr. A. Reid, of tbis city, bearing the followin . . . . an ' .lD ac , e 0 ense 
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cent equest of tbe latter the milkman in one of the poorer districts of our large towns 

IS opnc 0 ewcast e-on· yne was created in 1882 " At b I . . ' 

th b tt f th l. t · th . . . ut by arge compames, presumably WIth extensi ve capital 
. 
e 0 om 0 e p a  e IS e representatIon of a rallway en- and controlled by educated men, who, simply for. the sake 

gme, and underneath are the words, " Drawing of the first f d II' t f d t ·  I d . d f 1 ' . 0 un erse mg, pu orwar an ar lC e epnve 0 one of 
ocomotlve mvented by Wilham Hedley originally placed 't t I bl t ' f  t d . . 

. K '  M "  
' 1 S mos va ua e cons huen s, an represent It to be ncher 

lU ensmgton useum. -Northern Evening Express . l·t th . ' lk f f d . • lD qua I y an genUIne m! rom cows e m cowsheds i n  
• 4 • I .. large towns. 

Indelible Stamping Ink. .. 4 • I .. 
E. Johanson, of St.  Petersburg, gives the following Analysis of" Chrome Iron Ores. 

formula for a convenient ink for marking clothing by m<eans The insolubility and infusibil ity of chromic iron render 
of a st�m p : Twenty-two parts of carbonate of soda are dis· I itR analysis one of the most tedious. Schwarz recommends 
solved III 85 ?arts of glycerine, and tri.turated witb 20 parts smelting the finely pulverized mineral w ith chlora t.e of 
of gum a:ab1O .

. 
In a small flask are dIssolved 11  parts of ni· potash and caustic potash, in a sil ver crucible. The fused 

trate of sliver �n 20 parts of  �fficinal water of ammOll ia. mass is dissolved ill water, and the quantity of potassic 
The two So�utI.ons are tben mixed, . and heated to boil ing. chromate estimated by running in a solntion of ferrous suI. 
After . the l IqUid . bas acqu�red � dar� color, 10 pa�ts of ph ate, then titrating the excess of the latter witb permanga­
VenetIan turpentln@ are stured !Uto It. The quantity of nate solution. Tbe residue insol u ble in water is dissolved in 
glycerine �ay . be varied to s uit . tbe size of the letters. hydrocbloric acid, and the iron titrated with stan nous chloride. 
After stamplllg, expose to the suu or apply a hot iron. A good silver crucible will stanel one hundred fusions. 
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APRIL 19, 1 884.]  Jeitutifi t !mtritlu. 
Siphonage oC Traps by Caplllary Attraction. 

A correspondent of the Hydrauli� PlumBer, of New York, 
Cahning the Waves with Oil. relates a story of his employment, some time ago, to inves-

1'0 the Editor of the Scientiji� American ,' tigate the causes of a foul smell in a certain bath room, 
In looking over some odd volumes of  th e  Penny Maga- where otiler plumbers ilad w orked before him in vaiu. The 

zine, an old London weekly, I came across a paragraph pipes ilad been swabbed out ; the closet, an old-fashioned 
" On the effect 'of oil in stil l ing waves. " Tilis article is con - pa n apparatus, h ad been burned out, and disinfectants 

tained in tile issue of May 28, 1842, a testimony of Si r appl i ed in vain. The wastes of bath and wash basin , ac­

Gi lfred Lawson, " who served in the British army at the cording to the old  practice, entered the water closet trap, 
defense. of Gibraltar. He relates tilat the fishermen of but no sign  of leakage cou ld be discovered about this or the 
Gibraltar were accustom ed to pour a little oil on the  sea, in waste pipes. The new plumber, not  kn ow ing wbat else to 
order to still its motions, that tbey might be enabled to see look for, removed the closet and filled the trap w ith water. 
the oysters lying at its bottom ; Sir Gilfred bad often seen As soon as the agitat ion had ceased, he  measured tbe depth 
this done. " " " Dr. Frankl in was informed that of the water, and then left it to itself for twenty min utes. 
many of the divers on the coast of Haly were accustomed to At the end of that time the water level bad fallen half an 

take a little oil in their moutbs before they d ived ; when incb .  Twenty minutes later it had fallen still more, and in  
tbey had descended to a certain depth tbey al lowed tIle an hour t h e  seal was so far broken as  to allow a slight cur­

escape of tbe  oil, w hich, rising to tbe sm face by virtue of rent of sewer a ir to enter the room. Tbe plumber then left 
its lightness, spread in a thin film, which "Smoothed the the room for two hours, locking tile door and taking the 
water rippl(!s and allowed light to descend to a considerable key with him. When he returned the place was full of  
depth. 'rhe fishermen o f Lisbon , when about to return into foul ai r, and on  passing h is hand uuder the bend of the trap 

the r iver, it they saw before tbem too grea t a surf upon the be foun d a space of about �n incb l1ud a qu arter between 
bar, ware acc_3tomed to empty a bot t le or two of oil i nto tb e  surface of the water and the under side of the bend of  
the sea, to stili .he breakers." the trap. 

Franklin thus narrates :  " In 1757, being at sea in a flcet 'I'be next step was to cut away tbe crown of the trap, so 
of n inety-six sall, bound against Louisbourg, I observed the as to expose the upper portion of the bend. An opening 
wakes of two of the �lllpS to be remarkably smootb , while was made, 4 inches long and 3 �.{  inches wide, but examina­
al l th e others were ruffled by the w ind, wh i cb blew fresh . tion tbrougb this showed noth ing out of the way until the 
Be i ng  puzzled with the differing appearance, I at last trap was refilled , when a wet l i n e  was observed over tbe 
poi nted it ou� to our captain,  and asked hi m the mean ing of iJend, wh icb proved to follo w the course of some hairs, 
it. ' Th e  cooks, ' said h e, ' have, I suppose , been just t welve or fifteen in all ,  which  had been caught, together 
c oo pty mg thei'· greasy wa.t.er through t h e scuppers, which with wme l i nt  and ravelings, in the slimy l i ning of tile 

has greased the sides or [.hose sh ips a. l ittle ! ' and th is an- bend . By detaching the lower part of this collection from 
swer he gave me witb an air of some little con tempt, as to a the walls, allow i ng it to hang down free in the outlet pipe, 
person ignorant o f  what everybody knew. In my own the water was observed to drip from the end at the rate of 

mind I at first slighted tbis solution, though I was not able 70 or 80 drops a minute. The whole was t hen cleared away 

to tbink of an otber. "  a nd t h e  closet repl aced, and n o more trouble was expe-

Franklin did n ot drop this subject,  but conversed with deneed. 
" maritime men " on the mat ter , and fou nd that most of Tbe plumber in question thcn m:tde some very intcresting 
them knew of i t. He made some experiments on C lapham experiments, to ascertain the amount of conducting sub­
pond, but found that if app l ied upon the leeward side o f stance necessary to cause the emptying of traps in this 
the pond, w here the waves were largest, tbe oil was drive n way, using a small beaker glass in p lace of a lead trap. He 
upon tbe sl1Orc. But on droppi u g  a teaspoon ful of oil on found that w ith five pienes of No. 80 spool cotton, about 7 

the w i nd ward side, it produced a " sudden calm over a . i nches long, bung over the edge of the beaker, the water 

space of several yard:-, "  un til it gradually made the pond of level was lowered 3 inches in nineteen h ours,  and � inch 

perhaps balf an acre, " as smooth as looking glass. " He ex- in about fifteen minutes. Wi tb five long bail'S tbe lower ing 
plai ns  it thus : " I imagine that the wind blo w i n g  over amounted to 1 inch in ten hours, and 3 inches in about a 
wat er thus covered w ith a film of oi l  can not easily cat�h day and II hal f. With five hairs and two th reads, of tbe 
'upon it, so as to raise the first wrinkles, but sl i des over it, same size as before, thc lowering in seven and one-hal f 

and leaves it smooth as it finds it. It moves a l i ttle the hours was 1� inches. One piece o f  cotton twine lowered 
oil, i ndeed, which , being  between it and the water, serves tbe wator % of an inch in four and one-ha lf hours. Two 
i t  to  slide with and  prevents friction. " pieces of twine drew over 1 inch of water in two hours, and 

A.  L. R. 
Fort Wayne, April 2, 1884. 

Sublt.tltutes for India Rubber and Gutta Percha. 

The Swbs Gewerbe-blatt thu s  d iscusses the subject of a 
substi tute for In dia rubber. In the first place, such a E>ubsti­
tute must be cheaper than real Indiit rubber. There are 
many Iiinds of material tbat fulfill this requi rement. Sulphur 
is one of tb e things th at is  u n attacked by acids, alkalies, and 
salts. Its g reat brittleness gives place to a softness, pliabil­
ity, and elasticity similar to rubber i f  it i s  poured into cold 
water while melted. (It mcHs tw ice at d ifferent tempera­
tu res, and it is only after th is second melting tbat it pos­
sesses this elasticity . ) It remains soft enough to be moulded 
for several days, and these qua l i tics it re tains permanently 
if it  is mixed with more or less linseed oil varnish before it 
is poured into water. 

There is n o  doubt that sulphur is of importance in making 
artificial substitutes for India rubber, and no less so as II 
substitute for gutta percha. The first thing is to endeavor 
to discover some permanell t ly elastic su bstance whicb shall 
destroy thi1t crystal l ine struct ure wb ich makes the sulphur 
brittle, and rendcr it impossible for it to return to tbis con ­
dition . 

Next after sul phur, alumina soap deserves consideration ,  
for i t  is  l ikew ise a tenacious substance t hat can b e  s tretched , 
and it undergoes many curious changes when melted w i th 
tbick lin seed var nish and resi n . Zingler h as, in fact , pa­
tented a composit ion of sulpbur, copal , oil of turpentil le , and 
albumen. 

Al though substitutes for gutta percha may be obtained 
with the aid of some of these substances, it will always be 
difficult to imitate the elastici ty of India rubber, ;;0 that its 
substitutes will find use only where its elastic property docs 
not come into prominence.-Poly. Notizblatt. 

.. � - ,  .. 
Artesian Wells on th� New .Tersey Coast. 

Dr. George H: Cook, the New Jersey State Geologist , de­
scribes the successful opening of artesian wells, 400 feet deep, 
at Ocean Grove and Asbury Park l a;t summer, and says tile 
cbaracter of the  sand and marl found in the borillg is so well 
marked tbat it may be reasonably expected to y ield water 
for the su pply of a l l  tbe towns and vi llages on t ile sea coast. 
The water i s  absolutely free from contam ination w itil or­
gani< :  matters, and is soft enough for laundry purposes. The 
well  at Ocean Grove i s  a flo wing wel l ,  yielding 60, 000 to 
70,000 gallons daily ; i t  is lincd with six inch iron tube for 

50 feet, the bore lower d@wn not bein g  tubed. The water 
has a temperature of 600 F. , and contains 8 '5 cubic incbes 
of carbouie acid per gallon. 

2 inches in le�s than four hours. A bit of cotton cloth, half 
an inch wide, siphoned over %: of  a n  inch of water in an 
bour and a quarter. 'fhere was apparently no differe nce in 
the action, whether the threads were submerged or floated 
on the surface of the water. 

In the sunshine the drying of tbe absorbent material was 
so rapid as sometimes to stop the oa.pillary action, but in 
the sbade it went on steadily, even when tbe beaker was 
placed in a strong curre n t. of warm air. As nothing is o f 
more common occurrence in d rain pi pes than lint  or bai l', i t  
seems likel y  tbat this observation w i l l  explai n m a n y  cases 
of offensive odors in bath rooms and bed rooms not other-
wise to be accounted for . 

Slelllens. Besselller, and the Gerlllan Patent Systelll. 

It is related that tbe late Sir William Siemens, who was 
born and educated in Germany, but made England his home 
after his twenty-fourth year, was principal ly moved to 
'change h is residence from the greater security afforded in­
ventors by the English patent law. The English paten t 
law was not tben (1844) as l iberal as it now i�, but the ad­
van tages thereul'der were greatly superior to tbose afforded 
i n Germany , wbere great inventions bad been often refused 
any protection, whi le inventors of small mechanical 
i m provemen ts wel'e al l owed patents for only a sbort 
period . 

T h e  early German policy was well i l lustrated in the man­
n er of treating the Bessemer process. Before Sir Henry had 
taken tbe preliminary steps to obtai n bis German patent, 
lIerr Krupp h ad en tered into negotiations therefor, and 
agreed to pay £5, 000 for tbe use of the invention. The in­
ventor accordingly sent all his papers to Krupp, wbo in due 
course applied to the Prus8ian Governmen t for a patent , 
and was to ld tbe invention was n ot a new one, but that Mr. 
Nasmyth bad made the invention previously. Mr. Nasmyth 
denied this, and tbe Prussian officials of paten ts tben said 
some one else h ad made the in ven t ion, and they would find 
o u t  in a few day..; who it was. Tbis excuse continued t o  b e  
made during six weeks, during which the Commissioners 
promised from day to day to find a previ ous inventor, w ben 
they finally told Krupp : " If we do not find it to-morrow, 

we will grant your patent. " This answer was then again 
repeated until a week of to-morrows bad passed, wben, as 
Krupp called the last time, he was sbown an English hlue 
book , containing the publicat ion of the English patent, and 
tbe Commissioners said : " Now, seeing i t  is a publ ication 
in Prussia, we cannot grant you a patent  by the l a w  of 
P rus8ia ."  Of course, a. fter this answer Herr Krupp had tbe 
use of tbe in vention w ithout any legal obligation to make 
.any payment to tbe in ventor. 

245 
The Old 't'rade Guilds in Gel'Dlany. 

The late Sir William Siemens, w b o  was born in Hanover 
in 1823, and received his early education at Lubeck , bas 
thus described the manner of ." learning a trade " at that 
time in vogue : 

" When a boy at school , "  be says, " I  was l iving; under 
the full vigor of tbe old guild system. In goin g  throngh 
t.he streets of Lubeck 1 saw Carpenters' Arms, Tailors' 
Arms, Goldsmiths' A rIDS, and Blacksmiths' Arms. These 
were lodging houses where every journeyman belonging to 
that trade or craft had to stop if came into tbe town. In 
commencing his career, be  had to be bound as an appren­
tice for three or four years ; and tbe master, in taking an ap­
prenti ce, had to enter into an engage ment to teach him the art 
an d mystery , which meant  tbe science of his  trade. Before 
the y oung man could leave bis st ate of apprenticeship be  
had to pass a certain examination ; be had to produce his  
Gesellen-stuck, or journeyman piece o f  work, and if that 
was found satisfactory be was pronounced a journeyman. 
He bad then to travel for four years from place to place, 
not being allowed to rem ain for longer than four months 
under any one master ; he had to go from city to city ,  a.nd 
thus pick up knowledge in the best way tbat could b ave 
been devised in tbose days. Then, a fter he had completed 
biH time of travel, on coming back to his native city, be 
cou!d not settle .as a m aster in his trade until he bad pro­
duced bis Meister-stuck, or master-piece. These master­
pieces in the trade were frequen tly works of art ill every 
sense of the word . They were, in blacksmithy, for instance, 
the most splendid picces of armory ; in every trade , and in 
clocks above all others, great skil l  was displayed in their 
production . Tbese were exa mined by the Guild Masters' 
Committee, and upon app ro val were exposed at the Arms of 
tbe Trade for a certain ti mp, after wbich the journeyman 
was pronounced a master ; he w as then allowed to marry, 
provided he had mad e choice of a young w oman of u nim­
peacbable character. Tbese rules would b ardlv suit the 
taste of t.be present day, but still there Was a gr'eat deal of 
good in those old guild practices." .This system was abol­
ished in Gcrmany in 1869, but the sti mulus it  afforded to 
excellence of workmanship appeared to bave made an early 
and lasting impression on bis mind. 

.. � - ,  .. 
R usting of Iron and Steel. 

M. Gruner has late ly published in La Metallu'I'gie, th e re­
sults of a year's researches into the comparative oxidiza­
bil i ty of cast iro n ,  steel , and soft iron, under tbe influences 
of moist air, sea watcr, and aci d u l ated water. Having done 
just i ce to the earl ier labors of Mr. Robert Mallet, of Dublin ,  
and Messrs. Ph i l l i p s  and  Parker, of London , he explains the 
arrangements made to secure a perfect ly  fail" trial . The 
following resul ts w ere obtained. The experimen ts w ith 
moist air are stil l  proceeding;  but so far, it was found that 
in twenty days the steel plates lost from 3 gram. to 4 gram. 
for every t wo square decimeters of surface. Chrome steel 
rusted more, and tungstated steel less, than tbe ordinary 
carbureted steel . Cast iron lost only about half as much 
as the steel , and spiegeleisen less tba ll gray iron. Sea water 
dissolves i ron rapid ly, and acts upon it more powerful ly than 
on steel , most powerfully of all upon spiegeleisen .  In uine 
days the steel plates with 2 square decimeters o f  surface 
lost from 1 gram. to 2 gram . ,  w h ile the Bessemer me tal lost 
3 '5 gram . , pbosphorized i ron 5 gram. ,  and spiegeleisen 7 
gram. Tempered :;teel w as less affected than the same steel 
twice annealed, soft steel less tban chrome steel, and tungs­
tated steel less tban the ordinary steel with the same 
proportion of carbon . It is evident  from these experim ents 
that mangan ese sheets ought not to be used on tbe hull of 
a vessel. Acidulated water dissolves cast iron much more 
rapidly than steel but not spiegeleisen. 

A New Fire Tank. 

Several large- fires in the lower part of New York city 
have demonstrated that the supply of water from the 
bydrants is insufficient fo r the purpose . To overcome this 
evi l  one of the Fire Commissioners bas invented an appara­
tus which seems to be w ell adapted to its work, where cir­
cumstances rcqu ire and conditions permit its use. The 
device consists o f  a large tank, mounted on wheels, which 
is suppJiec' with water pumped from fireboats situated in the 
rh .:r. In the  trial the tank was placed a m i le away from 
tbe boat, and the two were con nec ted by hose. The pumps 
of  the fireboat threw water into the tank w ithout trouble, 
and tbe fire engines drew from the tank as successfully as 
from a hydrant. 

.. . . . .. 

The Patent Bills Analyzed by " Puck." 

" The Register " in Puck dissects the patent bilh now be­
fore Congress, and draws tbe fol lo wing apt conclusion s and 
i l lustrations :  " I f these bills go tb rough,  the n ext edit.ion 
of Webster's Dictionary ought to define ' Legislation ' as 
' robbery by represen tatives . '  Suppose a bill. were intro­
duced to sborten the term of all railroad company charters 
to five years-a melodious outcry t here would be, wouldn't 
there? Bnt rob the inventor of a paten t car wbeel of twelve 
years' profit o n  his invention, and you find on ly six men in 
the House of Representatives to see the in iquity of the pro­
ceedi ng-six out of one hun dred and twenty voting. Truly, 
the age of pure reason bas not daw ned yet ; and tbere is n ot 
so vast a distance between prebistoric man and the dude as 
t.he dude's shirt collar would imply. "  
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Borax Lake. 

In speaking, recently, of boracic acid and its possible 
sources of origin, we mentioned the Sulphur Bank on the 
northern side of Clear Lake, in California . South of this, 
at a distance of l ess than a mile, is another spot which dis­
plays an immense outpouring of boracic acid,  though here 
the emission has been only in times long past, and the acid 
has all en t.ered into combination with soda, as the name 
above given indicates. 

Borax Lake is very insignificant in its appearance, but 
fifteen years ago it completely revolutionized the borax trade 
of the Uni ted States, though of that we do not propose to 
speak to-day. It  seems absurd to give the ti tle of lake to it, 
for it is only a large pool of shallow water, with muddy 
shores and bottom, and without either inlet or outlet. The 
length of this oval " mud hole " varies with tbe season. At 
the close of tile dry season tbe water h as someti mes, tbough 
not commonly, entirely evaporated, leaving only a space o f  
mud incrusted with salts, while after an  extremely wet sea­
son tbe water is five or six feet deep in the middle, with a 
length of a mile and a balf. This water, even in its most di­
luted condition, is intensely alkaline, its strengtll ,  of course, 
increasing witb the progress of the summer's evaporatrou .  

I t  i s  separated from tbe  Sulphur . Bauk by a ridge some­
what over six hundred feet in height, and the two localities 
have apparently no relations, the one with tbe otller. Tbe 
ridge is composed of volcanic materials, scoril:e, obsidian, 
pumice, etc. , and is continued in horseshoe form around 
three sides of tbe lake, leaving the soutbeastern end open. 

There is no evidence of a crater having ever existed here, 
and yet tbe water plainly occupies a cup-like cavity of un­
kn own deptb , for tbe bottom is filled with an exeeedingly 
smooth an d plastic mud, which has been bored to the extent 
of  tbirty feet without reaching its lower limit or finding any 
cbange in its character, and explorations show that it stead­
ily deepens from the shore 
toward the center. When the 
depth of the water is four feet , 
which may be reckoned a fair 
average, and which gives a 
length of about tbree-quarters 
of a mile, it holds in sol utiou 
18 '75 grains  of salts to the fluid 
ounce. These are salts of 
soda, in the following pro­
portion s :  Sod. carbon. ,  0 '618 ; 
sod. chlorid. , 0 '204 ; sod. 
bibor., 0 '178. Each gallon 
of the water, therefore, holds 
about a quarter of a pound 
of borax. 

of tbem which weighed more than a pound each, and a 
" blue clay " crYRtal of less than a quarter ' of a pound sel­
dom occurs. But they cease about as abruptly as they com­
mence, for they are confined absolutely to tbe upper two  
feet i n  thickuess of  the clay. Abundant examinations bave 
shown tbat below that no crystals of any sort exist. The 
mud however continues to be of the same look and quality 
to the greatest depth reached (thirty feet). and though show­
ing no crystals it holds everywhere a uniform amount of 
the salts of soda, being sixteen per cent. of its  entire weight 
wben dried. The proportions vary somewhat from tb ose of 
tbe water above : Sod. carbon, 0 '554 ;  sod. cblor id. , 0 ' 1 64 ;  
sod . bibor. , 0 '282. We wi l l  show a t  another time the  man­
ner of obtaining the crystals. It was done in sections of 
four feet square, and we bave often seen 900 pounds taken 
from that extent of the mud ; and from the imperfection of 
tbe manipulation a large amount, certainly not less tban a 
buudred pounds, escaped back into the lake. 

We pass all other points at the present  time, barely to 
consider the enormOllS quantity of  boracic acid which we 
have here represented. Taking the data just given, tbe 
borax held in the water, the tangible crY8tals down to their 
lower limit in tbe upper part of the " hlue clay, " and . the 
amount contained in the clay below that down only to the 
distance of wbich we bave knowledge, it is perfectly mfe to 
SHY that Borax Lake held,  and holds bow, not less thau 
9,400, 000 pounds o f  borax to the acre of  surface. The 
ground so rich in crystal s does not extend over all the al'ea. 
but at least twenty-five acres (and this is far within the 
real ity) will come up to our estimate, and we have thus 
clearly over 200, 000, 000 pounds there existing. 

The mode of its formation we will see later, but whence 
could tbis boracic acid have come? Here is a cav i ty like a 
crat er, thougb its volcano is not  appareut. Admit that the 
cup was filled witb mud rich ill soda and that jets of boracic 

[APRIL . 1 9, 1 884. 
American Car Wheels. 

" There are more tban 10,000, 000 iron car wbeels in use 
on American railroads, "  said the master mechanic of one 
of tbe trunk lines, " and  it requires about 525 pouuds of pig 
iron to make one wheel. About 1 , 250, 000 wheels are worn 
out every year, and the same number of new ones must be 
made to take their places. The i ron men are called upon 
for only a small proport ion of the 312, 500 tons of material 
required for these new wheels, bowever, for nearly 290,000 
tons are Rupplied by the worn out wheels themsel ves. 
Formerly, tbe life of a car wbeel was estimated at eigbt 
years, but the reduct i on of the railroads general ly to the 
st lIDdard gauge, and th e improvements  in load ing and un­
loading facilities, have materially decreased the length of 
service tbat a wheel Ulay be depended on to perform. The 
uniformity in  gauge keeps cars in more con tinuous use, 
while the decrease in time of loading and unloading enables 
them to be put to more active service even where they are 
ruu only otJ sh()rt local routes. 

" Tbese figures do not include the wheels on pal ace 
coaches and the better class of passenger coaches. The 
wheels on that grade of rol ling stock are for the most part 
what are known as paper wbeels, That is, the wheel is 
made witb steel rim or flange and iron center or  hub, but 
tbe filling or web hetw.,en hub and rim is composed of sheets 
of paper cemented t,ogether. They are as serviceable as the 
wheels of solid iron ,and  combine I ightn€ss with strength-a 
great desideratu m  where speed and economy in motive 
power are of paramount importance. " 

.. « 0 1  .. 
THE SECTIONAL STEAMER LE STANLEY. 

A river run was lately made in the Tbames w ith a small 
vessel of peculiar construction,  and for a purpose whieh may 
some day single it out as one of the st eamers with an epoch­
making history. Le Stanley is the name gi ven to this small 

This amount, however, is 
of  small consequence in com­
parison with that whicb lies 
in crystals below in  the mud. 
The change from water to 
mud -. is very gradual, the 
upper portion being semi­
fluid. In this part no crystals 
are to be found . At the depth 
of perhaps a foot, when it 
has acquired sufficient con­
sistency to be called liquid 
mud, the fingers in rubbing 
it can detect what feels like 
very fine " grit. " ThiR,when 
washed clean, shows under 
the microscope, of course, its 
true nature, and every parti­
cle is seen to be a most ex-

STERN WHEEL SECTIONAL STEAMBOAT, LE STANLEY FOR AFRICA, 

steamer, in bonor of  the cele­
brated African explorer. She 
has been built near London, 
under the inspection of Mon­
sieur Delcourt, Cbief Engi­
neer of the Belgian Govern­
ment, for L'Association In­
ternationale, of Brussels, of 
which the King of tbe Bel · 
gians is the head. It is an 
association baving for its ob­
ject the opening up to com­
merce and civi lization of tbe 
unknown regions of Africa, . 
said to be wholly without po­
litical aim,  and what it is 
doing must therefore be 
looked upon as for the uni­
versal good. Mr. Stanley, 
who is engaged establisbing 
numerous stations, is tbe head 
of the expedition in Afriea ; 
the l ittle steamer is to assist 
him in his operation s, especi­
ally in the district of the 
Congo and its tributaries ; 
and some idea of the magni­
tude of an expedition of this 
kind may be formed when it 
is slated that no less than 500 
natives have already been en­
gaged to accompany the 
steamer and assist in its trans ­
port overland. About the 

quisitely beautiful crystal of pure borax. Going still 
deeper, tbe " grit " becomes " sand ,"  for the crystals have 
become larger and are mani fest to the eye, without assi st­
ance. As the mud becomes firmer the crystals become 
larger, being at  the  depth of  two feet a quarter to half an 
inch long. 

At the depth of three to four feet the mud suddenly 
changes its cbaracter. Above this  it has been of a grayisb­
brown, some of it inclining to reddish , w h ich ceases ab­
ruptly, being replaced by a firm , tenacious b lue clay, the 
plane of distinction being as sharply marked as tbat of a 
course of brick upon stone. In this u pper mud the crystals 
had been gradually increasing in size as t ile deptb increased, 
until in  its lower part they were from au inch and a half to 
two inches long. Every crystal was d istinct and perfect in 
itself, and-a most wonderful feature-though often lying 
in contact, they were not adherent. 

Tbis last i tem is very difficult of explanation. We have 
in unnumbered instances seen them as the mud was removed 
lyi ng in " layers " or " pockets, "  from one to ten pounds of 
separate crystals of the borax lying in one mass, as clean 
and free from mud as tbough they had been washed, and as 
loose and di�tinct as pebbles on a beach . Each crystal had 
its own existence. These " layers " were never uniform, 
and were scattered without apparent  order, the adjacent 
mud often showing no crystals  wbatever. 

When the " blue clay " i� reacbed all this ceases, an d  
crystals of a I lew sty le commence. Eacb one l ies by itself, 
in a firm matrix, from which it cau be picked out like a bul­
let from its mould. Tbey have an individual appearance 
sui generi8, so that it is easy to distinguisb even the smallest 
o f  them from the largest of those in the mud above. But 
their chief feature is their size. We have taken out many 

middle of last year tbe Bel­
acid were injected below. The space occupied by the jets gian autborities placed themselves in communication with 
waR man ifestly quite restricted, for the acid did not in its' Messrs. Yarrow & Co. , with a view to build a tboroughly 
full force reach laterally even to the crater's border, and yet �erviceable steamer of exceptional ly sballow draught and 
tbey came strong enough and long enough to combine able to steam in places where there i s  not water sufficient for 
witb the soda to the amount we have given. But the vessels construeted in tbe usual way.  The main point, how­
amount of work done is the least su rprising part, as we will see. ever, was to  design something that could be easily traus-

... , • • .. ported overland, so as to pass by and avoid the numerous 
The Walled Lakcs oC Iowa. rapids and cataracts which render navigation impos,ible. 

The questions whether tbe so-called " walled lakes of With tbese requirements before them Messrs. Yarrow & Co. 
Iowa " are the work of some extinct race or are natural have constructed the present steamer ;  it consists of six gal· 

formations, h ave periodically appeared for discussion. In vanized steel square·shaped pontoons, 18 feet long by 8� 

bis " Geology of Iowa," Prof. Charles A. Wbite presents feet wide by 4 feet deep ; these sections, each of which is 
as a theory that in the shallow portions of the lakes the ice wat ertight and thErefore floatable, are placed side by side ; 

along the shores freezes fast to everything upon the bottom ,  to these are added a bow piece and a stern piece, making 
whether sand, gravel, bowlders, or mud, and tbe expansi ve togeth er a hul l 70 feet long by 18 feet beam. By means 
power of the water in freezing is exerted upon the m, acting wbich we sball describe at more length at anotber time these 
from the center of  the lake in all directions toward it s cir- sections can be readily united and disunited, and thiR can 
cUD;lference. By this means whatever substances are frozen be done all oat. On the bow division are placed two boilers, 
into the ice are pushed up upon the sbores as far as the ex- and on the stern sivision the engines, which are designed for 
pansive force is exerted, and there left as the ice melts in a working pressure of 140 pounds per square inch.  and have 
the spring. By this means embankments have been formed, cylinde rs 10� inches in diameter by 2� feet stroke, which, 
varying from 2 to 10 feet in width and from 5 to 20 or 30 by means of a crank on eacb side,  drive a paddlewheel situated 
feet across. The ice, durinog' long ages, has brought these aft, well clear of the stern. The engines are each made up 
materials together in this manner, having in some instance8 on a steel tube as a frame. The strain due to tbese weigbts 
moved large bowlders and piled them up with other ma- being concentrated at the extreme ends of the boat is taken 
terials. hy a system of ligh t steel tie rods above, secured to tubular 

In corroboratiou of this, a writer in the Sun states that king posts ; tbe effect of thi$ system is at all times to tbrow 
he bas " seen the ice piled up on tbe shores of Walled a compression on the hull, thereby tending to keep the vari­
Lake, in Wright County, pushed up along tbese embank- OilS sections together in close contact and · free from al tern at­
ments, and containing earthy m aterials of wbicb the walls ing strains. Above the vessel, and com pletely covering it, 
are made, Occasionally these walls were found along the is a wooden awning deek, wbich in an African climate is 
old margin of some dried-up prairie slough, proving the very necessary to pro tect the papsengers and crew from the 
existence of an open shallow lake in lome time paat." SUIl. The boilers are made with very capacious grates, and 
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of course wood is the only fuel procurable, and will  not 
always be the driest and best adapted fOl' making steam. 

It is intended to ship this steamer, in her several sections, 
direct to the mouth of the Congo, where she w i ll be put to­
gether afloat, which, it  is con templated , will not occupy 
more than tweuty-four hours. Sbe wi ll at once proceed, 
under her own steam, as far up the river as it i.s navigable ; 
then be taken to pieces for transport overland ; and in this 
operation will be seen one great novelty in bel' des ign. After 
the machinery is rem oved from the deck the hull will only 
draw 6 inches ;  it is then brought into exceedingly shallow 
water, and the operation of disconnecting the various sec­
tious proceeded wi th .  To each section while  stil l afloat will 
be secured four large light steel wheels having very wide 
tires. This bei n g  done, the divisions are ready to be hauled 
out of the water and over land, and what was once a section 
of a uoat now becomes the body of a wagon of ample ca­
pacity to con vey the liguter portions of mach inery and stores. 
On arrival at the next navigaule part of tue river, these 
wagons so constructed are run into the water, the wheels are 
removed and the various divisions  reunited, forming again 
an entire vessel. In this way the journey can be continued , 
the steamer being taken to pieces and put toge ther as often 
as circu illstances require. 

At the prelim inary trial the vessel went through numerous 
maneuvers ; the mean draugh t was 14 inches in working 
trim, and with a steam pressure of 100 pounds per square 
inch a speed of niue and a half to ten miles an hour was 0 
tai ned-an excellent result, taki ng  into consideration the 
proportion of length to beam and o ther peCUl iariti es of the 
craft. Great steering power is of course necessary, and the 
most striking performance was the marvelous facility wi th 
which the boat could pivot on a center on ly  a little within 
a point  a few feet from the stern ,  which was very remark­
able, and clearly rendered this type of steamer admirably 
suited for tortuous and w ind­
ing rivers. On the deck i s  a 
small, well ven tilated saloon, 
and the steering wheel is 
p laced high up on a uddge 
some 12 feet above the water, 
f! i ving the pilot a good view 
all  around.  

It woul d see m to us that 
this system of construction , 
namely, that of uni ting to­
gether a num ber of floating 
sections so as to form a vessel 
of modera te and useful di­
mensions, and of good carry­
ing capaci ty . opens up a new 
field, as the difficulty h itherto 
expedenced in the develop­
men t of trade with Africa has 
b een due in a great measure 
to practical difficulties in 
placing -.. vessel s  of light 
draught on the rivers. 

Tb e Florida Everglades. 

A correspondent of the 
B08ton Journal tbus speaks of 
the drainage work already ac­
compl ished in the Florida 
Everglades , under the d irec­
tion of Oapt. R. E. Rose : 

�'ittltifi ' �tutritatl. 
'.l'he llIatrlx or the Diamond. 

Until the South African mines were discovered the dia­
mond was always found in sands and gravels, different from 
the mineral in  which it was believed to be formed. At Gri­
qualand West, however, the consolidated eruptive mud of 
the mines was believed by some to be the true matrix of . the 
diamond ; but opinions d iffercd on the question ,  and argu­
ments were found on both sides. M. Ohaper, a French geo­
logist,has, however, during a scient ific missiou to Hindostan ,  
succeeded i n  finding the  d iamond in  its mother rock. At  
Naizam, neal' Bellary, in .the Madras Presidency, M. Oh aper 
has found the diamond in a matrix of rose pegmat ite, where 
it is associated with corundum. The tract of country is al­

most denuded of trees, bare and rocky, and the rains wasting 
the rocks, bvery year expose fresh d iamonds in the soil .  The 
rock is traversed by veins of feldspar and epidoti ferous 
quartz .  Here the d iamond is always found, associated wi th  
epidotiferous rose pegmatite. The diamond crystals ob­
served are octahedral , but less distinct in line  than the 
stones of South  Africa, which seem to have been formed in  
a freer matrix .  It follows from M. Ohaper's discovery that 
d iamonds  may exist in all rocks arising from the destruction 
or erosion of pegmatite, for example, in quartzites with or 
without mica, clays, pudding stones, etc. 

Time by Telep;IJ.one. 

A lawyer whose office is in the Leffingwell building 
stepped up to his telephone one morning, watch in  hand. 
He did not ring or titlk into the transmit ter, but listened in­
tently for several seconds with the tube at his ear, and his 
eyes fastened upon the face of the watch . " Just ten 
minutes past 11 o 'clock, " he remarked, as he  returned the 
watch to his pocket and hung up the tube. " I  am pre­
cisely half a minute slow." 

247 
How to Attain Old Age. 

The Psalmist David al low.ed seventy years as the natural 
dura tion of life, pythagoras placed the l imit  at eighty, 
London 's hygienic philosopher, Dr. Richardson, gi ves us 
ten more, while Flourens believed that man ought to l ive 
one hundred years. 

There is no doubt that the physiological limit of human 
l ife has been slightly increased in the present century. and a 
hundred years later it may be found that old age come� on 
st ill more slowly and gently. For, w ith the increased u n ­
certainty a s  to a future life, human enerf!:es are d i recting  
themselves with greater earnestness toward solv ing the pro­
blems of a more healthful and longer terrestrial existence . 

The physiological chemist tells us that after the age of 
forty or forty-five, disassim ilation grad ually begins to ex­
ceed assim ilation, and the structures of the body slowly 
waste. Muscle and nerve, which are the " master t issues," 
fp-el this first. The dynam ic coefficient of both striped and 
un striped muscl e  decreases after forty ; the limbs become 
less supple, and  the hollow viscera have a feebler expuls ive 
force ; thc nervous system is less sensHi ve and plastic ; im­
pulses travel between center and periphery with mO I'e diffi­
culty_ 'fhe indi vidual loses spontanei ty, and becomes more 
automat ic, more a creatu re of determined habits. 

The lower tissues also undergo very marked and char­
acteristic changes. The fibrincfactors of the blood increase 
in amount, the bones become drier, the cartilages ossify, 

nd the arteries especially become the seat of fatty degener­
a tion and calcareous deposits. 

Dr. Richardson an nounces that " his experiments show " 
that the colloidal matter (protoplasm ?) of the body in old 

age c ontains less water, and that its particles are conse­
quently more cohesive. It is  true, at any rate, that the 
tot.al amount of water i n  the body is less . 

The essential fact as regards sen i le  changes is that the 
metabolic function is weak­
ened. Consequently the food . 
instead of being built up i n to 
good tissue, is oxidized into 
less complex substances. The 
protoplasm turns out  fat in ­
stead o f  new protoplasm, the 
circulatory a p p a r a t u s be­
comes weaker, the blood stag­
nates, carbonic acid precipi­
tates, and earthy salts, which 
it kept in solution, are de­
posited . 

" From Sanford, on the St .  
Johns River, the Florida Cen­
tral Railroad brought us 
through 40 miles of incipient 

MODE OF TRANSPORTING THE SECTIONS OF THE STEAMER. 

Now, certain recent phil­
osophers have thought that, 
by preventi n g  these fatty and 
calcareous changes. old age 
could be delayed. A Swiss 
physician , a few years ago, 
argued that lemons, i. e. , ci tric 
acid, would accomplish this 
end, and saw immort al i ty in  
lemonade. More recently, a 
writer in Knowledge, Mr. W. 
O. Dawson,  h as presen ted a 
new regimen sanitatis, which 
he claims is the most rational 
and certai n mean s of retard· 
ing old age. It consi sts in 
a voiding all food rich in 
earthy salts, an d in taki ng, 
daily, two or three tumbler­
fuls of d istilled water with 
ten or fifteen drops of dil u t e  

towns with w inter botels t o  Kissimmee o n  the edge o f  Lake 
Tohopekaliga, which is near tbe upper level of the great 
swamp region . Imagine a shall o w  basin from 30 to 50 miles 
wide and 150 long. sloping sl ightly to the south and d i vid ed 
by low dams across it into shallow ponds or lakes, s lowly 
oozing and overflowing from one to t h e  other until lhe 
whole i s  l ost by evaporation in the Okeechobee S w amp . 
Oanals 40 feet wide and of a depth increasing as the water 
lowers, have been cut from one lake to another, the Kissimmee 
River channel almost made anew, and the great swamp 
connected by direct channel with the Calobahaichie River, 
emptying into the Gulf. A steamboat 130 feet long and 30 
feet wide, ly i ng here. at the wharf, has come from New Or­
leans acr05S the Gulf and up the artificial canals. The work 
of cutting has been done by endless chains  armed with 
buckets, l i fting the earth from the bottom and discharging 
on each Eide, an d  w orking do wn stream and then back 
again until the requisite depth is obtained. So that the first 
boat, all the mate rials of which w ere hauled here by ox 
teams or cut from the surrounding forests, has actually dug 
its way to the sea. Tue lake in front of us has already been 
lowered seven feet, turning from impassable morass into 
arable land about 150 square miles. I have seen sugar cane 
growing where two years ago the first dredge boat came to 
anchor. " 

.. . . , .. 
IN the opinion of th e Medical Pre88, most physicians are 

very decidedly in favor of the total abolition of corporal 
punishment in schools. The editor asserts that the London 
University Oollege School, which is attended by 500 boys, 
has been carried on from the first without corporal punish ­
ment, and is equal to any school in England with respect to 
discipline. 

Only a few of the local telephone sllbRcrihers are aware 
of the fact that tiley can ascertain the corrpct time by sim­
ply listening at  their telephone instruments. A clock ap­
paratus has been con nected at tbe central office w ith all the 
circu i ts, by which there is given at the end of each minute 
the hour of the day and the number of minutes paRt the 
hour. The beats signifying this are di�tinctly audible, al ­
though not loud enough to interfere in any degree with 
conversation. The attachmen t  of this  time apparatus ex­
plains the ticking sound w hich has mystified many persons 
within the last few days. The apparatus is not connected 
with tbe clock in the Yale Observatory, although it is regu­
lated by the observatory standard. 

Manager Fairchild, of the Telephone Oompany, said : 
" The apparatus was put into the office Monday by way of 
experiment. It  is worked by batteries, and gives the hour 
and the miuute simul taneously over all our circuits. To 
ascertain the precise time i t  is only necessary to step to 
your instrument . At the end of every minute there is 
cliel,ed off the hour and then the number of mi nutes which 
have e lapsed since the hour was strllck. If it happens to 
be thirteen minutes past there is one beat, th6n a short 
pause, and then thff�e more in quick succession. The attach­
ment works successfully, and the only question about re­
taining it is t]:le cost. The expense will be about $1,000 a 
year, and if our subscribers are willing to pay for the ac­
commodation they can have it. " 

" But suppose the subscribers on some of the circuits are 
w illing to pay and those upon others are n ot ? " 

" We can render it useless on any given circuit by put­
ting on an attach ment called the con fuseI'. This mixes up 
the beats so tuat no one can tell what they mean. "-New 
Haven BegiBte'l'. 

phosphoric acid in  each glass­
ful. The food freest of earthy salts i s : fruits , fish, a n d  
poul try, young mutton and veal. 

We can testify with Mr. Dawson that this kind of diet is 
harmless, but we are profoundly skeptical as to its effi­
cien cy . 

Old age is part of the life history of the organ ism . There 
is that in the ch ild at birth which de term i nes very nearly 
when old age shall appear. Senility is a failure of nutrition. 
We can only delay its appearance by living a life which 
puts no undue strain on the organism, and by furnishing it 
with the easiest means o f  working. We cannot expect to 
accomplish this end simply by cutting off certain dele terious 
supp lies. If one would l ive long, let h im  especially take 
care of his " master t issues " -the muscle and n erve-when 
young. This means rat ional exercise of body and a wel l  
balanced cul tivat ion of mind .  Brain workers live long, 
brain and muscle workers longer st ill. No one has yet 
given better advice for the retarding of old age than did 
Ohristopher Hufeland, a century ago. Let those who wish 
old age study him,  and put no trust in distilled water.­
Medical Record. 

To Prevent Seratcbing llIatche .. 011 Paint. 

A correspondent in Florida, of New RemediP.s, speaking of 
the defacement of paint by the inadvertent or heedless 
scratching of matches, Rays that he has obRerved that when 
one mark has been made otbers fol low rapidly. To effec­
tually prevent t"!:Jis, rub the spot with flannel saturated with 
any liquid vasel ine. " After that people may try to strike 
thei r matches there as much as they like, they will neither 
get a light nor injure the paint, " and most singular, the pe­
troleum causes the existing mark to soon disappear, at least 
when it occurs on dark paint. 
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J'citutif i c  �tutricau. 
The Decay 0" Westminster Abbey. ANIMAL TRAP. 

The atmosphere of London h as played havoc with the A powerful coiled spring surrounds a shaft, on one end of 
stone in this famous buildiug. and although the interior is w bich is mounted a ratchet wheel with whicb a pawl, pivoted 
in good condition, beneath the coating of grime and d irt on a loosely mounted elbow lever, engages. The bent end 
with which long ages have covered the structure, and wbich of a rod is journaled in bearings secured to the base plate i n  

conceals the decay from the eye of the casual observer, there 
I 

such a manner that t h e  rod can swing in a vertical plane 

has been long going on a process of decompusition whicb , parallel with that of the spring. Upon the free end of tbe 

if not arrested, will speedily cause ruin. The London rod is a serrated knife. The rod passes loosely through the 
Times states that in 1 882 a well known architect examined jaws of a U-shaped piece p i voted to the end of one arm of 
and reported npon the cond i tion of the Abbey. Tbe wall 
surfaces round the clear story windows , wherever the fire 
stone has been allowed to remain, have become very seri­
ously decayed , tbe decay in some places penetrating to a 
depth of seven or eight inches, " so that the arcb i tect is 
surprised that the heavy cornices and parapets shou ld have 
found a sufficient support in so ruinous a waiL " Bef�re the 
report was made, in some of the worst places in the H ave, 
the superstructure had been removed and the face of tbe 
wall rebuil t ; but the architect was of the opinion that " jm­

mediate and very extensive repairs and restorations w ere 

urgently needed for the whole of tbe masonry of these clear 
stories. " The conclusion was the same regarding the !lying 
buttresses support ing the clear story walls, which in some 

places are dangeroug and in others so decayed tbat pieces of 
stone are constantly fall ing from them upon the lead roofs . 
In regard to the south side of the nave, over tbe cloister roof, 
the report says : 

" Large pieces of stone are con t.inually fal ling, bei ng de­

tached by the rusting of the iron clamps with w h ich the 

masonry was thougbtlessly put together. Very considerable 
damage bas from this cause been done to tbe western towers, 
the whole surfaee of which is disfigured by the bu rsting off 
of  triangular and other shaped pieces of stone ; these heavy 
pieceg ful l not in frequently, and do much damage. "  

joint being pivoted t o  the fra me. The other bar of  the joint 
has a bar connected to it, which extends downward over the 
drum of a windlass, to which it is counected by a chain or 
rope. At the junction of tbese two bars is a friction roller 
that rolls along the side brace for support. The two ex­
tension frames are connected togetber by rods forming t he 
pivots of each joint ; to each alternate rod is connected the 
upper end of a short ladder, the lower end of the lowest l ad­
der resting on the drum, and the lower ends of the others 
resting on the next ladder below. When a han d crank 
sbaft, with which the drum is geared, is turned so as to wind 
the chains upon the drum, the extension frames will be pro­
jected upward ; by unwindi ng the chains the frames and 
ladders will be lowered and folded down o n  tbe truck. 

The bars pivoted to the upright frame are placed between 
disks provided with stops, to arrest the extension frames 
when elevated to the desired extent ; w hen the

· wind lass is 
strained up and made fast, the bars will be held firmly be­
tween the bearings thus formed, hol.ding the 'tames rigidly 
in their working position.  To the upper connecting rod of 
the frames is attached a pul ley block and rope carrying a 
basket, which can be used for letting down persons or goods. 
Detachable braces stay the platform laterally, and pivoted 
bars swung down to the ground prevent the truck from roi l­
ing on t he wheels. The device can be used from stationary 
platforms , awnings, etc. 

This in ventiou has been paten ted by Mr. T. P. Letton , and 
fmther particulars may be obtained by addressing Mr. F. 
M. Curtis, Ottawa, Kansas. 

. �  . . . 
The Cost ot· H unnlng a Train. 

The transept on the sout.h side has been recently restored, 
and the porch of the north tran sept is also neW, but above 
the porch the masonry i s  in places very loose and unsafe, 
and demands complete and extensive repairs. The stone of 
the clear story of Henry VII. 's chape l ,  of the flying buttress­

es, and of the pinnacles is also badly decayed . 

As tbe passenger sits at a car window and sees the mile 
posts w hirl past , he seldom stops to reflect what it  has cost 
the company to pull the traip a m i le . A party of gell llemeu ,  
some of them experienced business men, sat in the  lobbv of 

HALL'S ANIMAL TRAP. the Kennard House yesterday, when the questioll as to' the 

It is cstimated that  the cost o f  the. restorations will be 
from £60,000 to £80,000, und the Times a"ks the pertin en t 

question : " By what means may future generations be 

spared the periodical scandal of d iscovering that this g reat 

h istorical church has fallen into decay ?" Judging from the 
rapid rate at which dis in tegrat ion is now goi ng 0 11 upon 
some of the lJUildings in  th is city, it will be but a few years 
before the above question may be applied to mauy of our 
finest edi fices . 

t be elbow lever. The other end of the lever rests against cost of running an ordinarily heavy passenger train was 
one arm of a cross·shaped piece cen trally pivoted to the base. raised. Several of tbem made es t imates, hut every one of 
A beu t  lever is pivoted t.o the base in  such a manner that the them was far below the amount. The average cost of run­
arms o f  the cross can rest against tbe bent section. On the n ing an ordinary passenge r train of from six to ten coaches 
otber end of tue lever are a plate and two prongs for holding is from $1 to $1.25 a mile. T b i s  may seem large at first, 

the bait-this end of the lever being in a separate com part- but whcn the several i tems are taken into account one will 
ment of the trap. Pressing against the side of this lever is suspect , after al l ,  that the estimate is  too small .  One uf the 

a second one. A mOllse n ibbling at the bait would pull the pri ncipal i t ems is the running of tbe locomotive. It has 
l ever forward, thereby freeing the cross-shaped piece and been t he study of master mechanics to reduce the cost of 
allow ing the sbaft to make a complete ' re vol ution , during ' ru nn i ng an engine , and each claims  to.be a IitUe c loser in 
which the knife would descend, decapitate t l Je  animal, and his calculations than the other. The average cost d uri ng 
ascend to its normal position. The mechani�m will contin uc January of running tbe engin es on the Bee Line, for exam­
this operation until the s pring bas been u ncoiled. pie, was 15 '77 cen ts per mile. Freight engiups run at a cost 

>4 • •  I � ',' This invention has been patented by Mr, Cbarles Hall, of pel' m ile of 17 '73 cents. Passenge r engines cost less, viz. , 
To Prevent Railroad ACCidents. Chll'ngewater, N. J . ,  and further information may be �b. 11 '24 cents per mile ; while sw i tch engin es, wh ich are cred i ted 

Rail road sp ikes pull out of ties by tbe spring of the rails  I tained from Messrs. J. Hill, Jr. , and V. Castner, of same I w i th so much mileage per day, regard less of tbe distances 

under the weight and pressure of  engines and train s .  T h e  place. run , are run at so Iow a cost as to red lJee t l Je average to 1 5 '77 
spreading of rails, for this reason, is  one of the princ i pal - I '  I • • cents per mile. Tbe engines ran 34 '63 miles to a ton of 
causes of railroad accidents. General Manager F. K. Hain FIRE ESCAPE. coal , and 16 '38 miles to a pint of oil . 
is putting iu " interlocking bolts " on the curves, switches, On lL truck formed as suown in tbe engraving i s  an up- Added to tbe ex pense of motive Jjower i s  the outlay for 
andrl'ogs of the elevated roads, where the greatest danger wear and teal' of cars ; it is estimated that it costs 3 cen ts a 
is encountered , as a protection against accidents. These m ile to keep a sleeping car running, and the wages of train 

are tLte device -of Capt. Thomes J. Bush, of Lexington , Ky. , bands , etc. The expense from the item of wear and tear is 
and are w ithout beads. They are put in from the upper hiCl·eased · by an increase of the speed of a train . The special 
side of the tie. Holes are bored vertically ou either side of trains on tbe Lake Shore , runn ing at a speed of about forty 
the rail in tbe places where the spikes would go. They miles an llOUI', and tbe fast mail, at about th ir fy-seven 

cross under tbe rail, forming the letter X. Tbe bolts have mi les , are tbe  most expensive trains on that line. It is n ot 

threads turned on the upper ends , w hicb are bent so as to generally known what the Governmen t  pays the Lake Shore 
cause the nuts, when the bolts are inserted at angles, to people for runn ing the fast mail from New York to Cbicago, 
come squarelx down on the :flange of the rai l .  A slot is cut but it ought to receive at least $800 to fully compensate it. 

in the side of one bolt, which is inserted fi rst. Tbe side of Another l i ttle item of railway operation is  tbe expense of 
. tbe otber bolt is  beveled up to a point wh ere a notch is cu t stopping and starting a train, which an experienced railroad 

on the under side to come squarely against the shoulder and man said yesterday conld not be effected a,t a less expense 
in the slot of the first bolt, and in that way the two lock. than from 18 to 25 cents at each stop.-CleveZlmd Herald. 

The nuts are then screwed down,  and the rail is held as if i n  >4 , • • .. 
a vise. The pressure against the side of the rai l ,  tending to A nalyses of Dry Wood, and the Helation ot' Compo-

turn it over, is resisted by the lower part of the X-like ad- sition to Heat of' Combustion. 

justment of the bolts , and nothing but the tearing out of the Ernst Gottl ieb has been invest i gat ing the elementary com-
solid wood will release the rail .  The device is expected to position of wood dried at 115° C. (239° Fahr. ), and the amount  
greatly deade n the sound, and in case a rail should break i t  of heat tbat each is capable of  yielding w h en burned. T b e  

would still be  held i n  place. A number of roads are experi- carbon and hydrogen were determined direc tly by com bus-

menting with the bolts, among them tbe New York Central, tion , weighing the carbonic acid and water produced , The 
thc Pennsylvania, the Erie, the West Shore, and the New remainder, after deducting ash, represents the total oxygen 
York City and Northern, and Elevated Railroad. and n itrogen .  The actual quantity of tbe lat ter was deter-

.. . . I ... min ed only in a part of the samples. 
Glue, Paste, or Mucilage. 

Lehner publishes the fo llow i n g formula for making a 

l iquid paste or gl ue from starch .and acid. Place 5 poun ds 
of potato starch in 6 pouuds (3 quarts) of water, and add 
one-quarter poun d of pure nitric acid. Keep it in  a warm 
place, st irring frequently for 48 hours. Then boil the mix­
ture un til it forms a thick and tran slucent substan(,e. Di­
I Ule with water, if necessary, and filter through a thick 
cloth.  

At the same time another paste is made from sugar and gum 
arabic, Dissolve 5 pounds gum arabic and 1 pound sugar 
in 5 pounds of water, and add 1 ounce of nitric acid and 
heat to bOil i ng. T u e n  mix t he above with the starch paste. 
The resultant paste is liquid , doe8 not mould, and dries 
on paper w ith a gloss. 

It is useful for labels, wrappers, and fine bookbinder's use. 
Dry pocket glue is made from 12 parts of glue and 5 parts 

of sugar. The glue is boiled nntil entirely dissolved , the 
sugar dissolved in the hot glue, and .the m ass evaporated 
until it hardens on cool ing. The hard substance dissolves 
rapidly in lukewarm water, and is an excellent glue for use 
on paper.-P. Noti�. 

LETTON 'S FIRE ESCAPE. 

right frame to wbirh is con oe"cted , at each side near tbe 
end, a lazy tongs extension frame-one of tlie ba.rs of a 

Oak. Ash. 

('lIrbon . . . . .  . . . 50 ' 16 49 ' 18 
Hydrogen . . . . . .  6 ' 02 6 ' 27 

Yoke I. Beech Birch elm. 
-- , --

Fir. 

48 ' 99 ! 49 06 48 88 . 50 ' 36 
6 ' 20 i 6 ' 11 6 ' 06 6 ' 9� 

44 ' 17 44 ' 67 43 '39 

Pine. 

50 31 
6 ' 20 

43 08 Oxygen } . . . .  
43 ' 45 4 3 ' 98 44 31 I :Nitrogen . . . .  

0 ' 37 0 '57 I g:�� g �g 0 05 0 " 04 
A sh . . . .  0 50 i 0 28 0 37 I (It will be notieed that iu no case is t bere sufficient oxy­
gen to combine with all the hydrogen, hence a portion of the 
latter m ust ex ist  in the form of a hydrocarbon . ) 

For the determination of the heat of combustion ,  the 
author constructed a particu l ar form of calol'i meter, descri b­

ed i ll  Journal fur Prak. Chemie, in which the wood was 
burned in pure oxygen gas. The operation required but 
three min utes. 

The results were higher than those calculated by Dulong's 
formula for the same composition. Wood con taining 49 '03 
per cent of carbon, 6 '06 of bydrogen , gave out ',l,785 calori­

fics, whereas tne amoun t  calculated would be 4, 139, if car 
bon gives 8,080, and hydrogen 34,180 units of heat. 
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ENGINEERING INVENTIONS. 

A combi ned feed pump and condensing 
apparatus for engines has been patentell by Mr. John 
Uoupt , of Springtown , Penn . This invention relates 
'a features of two former patents issuell · to the .ame 

patentee, anll the combinell apparatus covers a primary 
conllenser, by which the exhall "t steam is coolell to a 

lemperature a l i t tle below that of boiling water. under 
• partial vacnum. a second�ry condenser, operating to 
prod uce a good vacuum i n  front of the pi"ton , and to 
keep a higher temperature in the cylinder than in ordi­
oary condensing engines . 

• • •  

MECHANICAL INVENTIONS. 

A slide rest, for use on turning lathes, to 
guide the tool in forming the work, has heen patented 
by Mr. Jacob Fitz, of Hanover, Pit. 'The invention 
ton sists in a s lid ing block and a gu id ing form interpos­
ed oetween the usual longitudinal ly sliiling carriage 
and the tool rest carried lhereby. 

An automatic fel t gUid13 for paper machines 
has bren patented by Mr. Benjamin A. Schubiger, of 
Montonrsville, Pa. �'he gnid e roll and cone guides are 
mounted on a supporti ng bar with a center pivot. and 
th ere arc carrying rolls on the opposite ends of the bar 

. for supporting the ends.  so that the felts may be auto­
matically corrected when tending to rnn sidewise or 
out of l ine, from t.he ten,ion of the web varying by the 
stretching of some parts more than others. 

.. . . .. 
MISCELLANEOUS INVENTIONS. 

A flow er pot has been patented by Mr. 
Daniel O. Martin, of Marshall, TI l .  It is 80 constructed 
that a qllantity of water will be retained in the lower 
part of the pot and Itt the same time air wil l have ac­
ce�s to and can circulate around the roots of the plant, 
thereby promoting rapid growth. 

A wire crimper h as been patented by Mr. 
Matthew M. Jon es , of Kokomo, Ind. A box with its 
fron t end cloRed and perforated for the free passage of 
\vire has a transverse bar in combination with a hinged 
or pivoted lever handle , combined with other devices, 
for crimping wire in constructing p icket and other 
fences. 

Improved barbed metallic fen cing forms 
the subject.of a patent issued to Mr. Albert Potts, of 
Ph i ladelphia, Pa. The metallic fencing Rtrip. n o tc ued 
Upou i ts edges, is comb ined with pointed wire staples, 
the staples being fixed in pl ace in the uotches by twist­

ing their pointed ends together so barbs are formed 
upon the strips. 

A sample trunk or case has been patented 
by Mr. Henry W. M.ttoni, of New York ci ty. It is 
made with stop springs in terposed between the ends 
and sides and the endo and sides of its trays, "o the 

latter w ill be kept in place and protected against su<l­
Ben jars, arched metal spri ngs and re-enforcing rubber 
'prings being used . 

A pump has been patented by Mr. Orlin 
W. Hammond, of Belmont, N. Y. It is an improved 
lift and force pump for adaptation to small bored 

wells, and has an air chamber attachment to the rod 
for working the pi,ton , the rod being hollow anll 
formi ngtbe water conductor for the delivery of tbe 
Ivater from the pump. 

A coal d u m per has been paten ted by Mr. 
Thomas Wallwork. of Li tchfield. Ill. The IDventiun 
consists in the comb ination, with a frame, of a box 
hinged. therein at one end, the frame being provided 

�t one end witb gates h inged to the top and bottom, the 
glLtes so connected that they open and close t.ogether 

automatical ly. 
A caster wheel and die for making it have 

been pa ten ted by Mr. Wal ter S. Ravenscroft, of Parkers­
burg. W. Va. Tile caster wheel is made of woody 
IIber or wood or paper pulp. and has its central portion 
additionalJy com pre, sed. for which purp()se the dies 

have plungers operated by eccentrics. so rotated as to 

give any desired pressure . 
A washer for vehicle wheels has been pa­

tented by Mr. Bartholomew Masterson, of Milford, 

Mass . 'ri le washer is jo in ted or binged, so it can be 

8�cured on a spoke very easily and rap idly . without the 

fel ly  being removed, it be ing passed around the spoke 

above the shoulder, where it will prevent any longitu­

dinal movement of the spoke. 
A duor check has been patented by Mr_ 

Frank M. Sears . of East Saginaw, Mich. Combined 
With a stud projecting from the door is a block with a 
transverse and a verlical aperture, a p in or bolt belDl:( 

Ileld in the latter, and rasting on a spring adjustable by 
a screw, making a conven i ent device for holding a door 
open, and preventing it from being opened too far. 

An i mproved sleeve for coats and other like 
garmeuts has been patented by Mr. Charles F. Bu tter­
worth, of '['roy, N. Y. The object is to make an elastic. 

Ivarm fit about the wrist, for which purpose i s  provided 

It hollow annular fur band, and a spring within it, and 
a securing .trip, with one edge secured to the wristle t 

and its other edge interposed between the turned in 
portion of the sleeve and its lining. 

A bal l trap, for thro w ing targets, has been 
patented by Mr. Charles F. Stock. of Peoria, Ill. This  

invention relates to certain improvements formerly pa­

tented hy t ile same inventor, and covers an improved 
clamp for balding the targe t., whi le " rear weight with 
a l i p or projection is enbst i tuted for the rear extens ion 
of the arm and stud for suddenly stopping the swing of 
the arm. 

A baling press has been paten ted by Mr. 
Andrew J ohn80n, of llreensborough , Ala. It has slot­
ted ends,  with ratchet bars at the sides of tbe slots, 

anll fulcrum bars suspended near the ends, the press 
box being provided with a fol lower strengthened by a 

truss, and carrying spring-held catch bars to engage 
with the ratchet hars, with other details of special de­
vice, to facil itate the baling of cotion , hay , e tc. 

An im proved sewing' machine has been pa­
tented by Mr. George A. Annett, of Sutberlands Corners, 

Ontario, Callada. The invelltioll relates especially to 
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the lIeedle and take-up ,mechanism, which is so com­
bined as to accomplish by one movement the work of 
two essential parts, and they are so arranged tbat the 
tbread will be slackened as tbe eye of the needle enters 
tbe goods, wbether they be thick or thin. 

. We are sole manufacturers of the Fibrous Asbestos 
Removable l'ipe and Boller Coverings. We. make pure 
asbestos goods of all kinds. The Cnalmers-Spence Co., 
419 East 8th Street. New · York. 

probably made bere. under the name of s ilver steel • 
The silver part had more re lation to tbe high luster of 
its finish than to 

·
i ts composition . There are qUi t e  a 

number of grades of cast .teel suitabl e for tbe vari ous 
Steam Hammers, Improved Hydraul ic Jacks, and Tube k inds of tool making. Saws are not made of the high-

A folding box has been patented by Mr. 
Henry Krog. Sr. , of Washington. Mo. In combination 
with the bottom section and cover are removable sieles 
and euds, a cbain , screw bolt, and nut for pressiug the 
bottom and cover against tbe bottom and top, edges of 
the sides and ends, and a fastening device in the end 
pieces of the bottom section. for holding the lower end 
of the chain. 

A traveling brick mach ine has been patent­
ed by Mr. Henry Stelzmann, of Leech Lake, Minn. A 
locomoti ve machine is contrived to feed the clay from a 
tank it carries into a de vice for working preparatory to 
pressing, when it is passed through a press, and deliv­
ered in properly formed brick upon the surface of the 
drying yard, al l by the automati c  action of the machin­
ery geared with the propelling engine, the au Iy hand 
labor beilJg that of substituting full for einlJty clay 
tanks. 

The Chat'gejOl' Insertion under this /tead is One ])ollar 

a line fo], each insertion ; about eight words to a line. 
Advertisements m'USt be l'eceived at publication ojfiCf 

as ealty as Tft1t1'sday tnOming ta i:ppefJl' in next issue. 

Wanted-To sell State or county rights for the Fold· 
ing Adjustable Climax Ironing Stand or Table. Patented 
Feb. 27, 1883, and Jan. 8, 1884. l'atented in Canada �'eb. 
28, 1884. Canada patent for sale cheap ; best selling arti­
cle out. Send for circular. N. Scholl, Lock Box 1204, 
Chillicothe, Ohio. 

. 

The best Piston R.od Packing for. "team or water i. 
the Selden patent . .  Rubber Core " Packing, manu-' 
factured in aU sizes by Randolph Brandt. 88 Cortlandt 

Street, New York. 

Munson's Improved Portable Mills, Utica, N. Y. 
Ro llpr Velocipelle. 

Temple,  Me. 
Circular free. O. T. Gleason, 

In the pipe Blackwell's Durham Long Cut Tobacco is 
even more luxurious than in the Cigarette , for then it is 
a fuller smoke. its llavors are longer drawn, and its 
fragrances play around you like odors in a garden of 
lilies. 

Drop Forgings . Billings & Spencer Co . •  Hartford , Conn. 

Nickel Emery. We are sel Jiug pure Nicl,el and Emery 
at largely reduced rates. Greene,'['weed & Co., New York. 

All Books on Electricity, cheap. School Electricity,N.Y. 

Wanted.-Patented articles or macbinery to make 
and iutroduce. Gaynor & Fitzgerald, LeXington, Ky. 

Sewing mach ine, water closet, & other lil:(ht castings 
made to order. Lehi&h Stove & Mfg .. Co . •  Lehigbton, Pa. 

" How to Keep Boi lers Cleau." Book sent free by 
James F. Hotchkiss, 86 John St . •  New York. 

Stationary, Marine, Portable, and Locomotive Boilers 

a specialty. Lake Erie Boiler Works, Buffalo, N. Y. 
Railway and Machine Shop Equipment. 

Send for Monthly Machinery List 
to tbe George Place Machinery Company, 

121 Chambers and 103 Reade Streets. New York. 

The Hyatt filters and methods . guaranleed to render 
all  kinds of turbid water pure and sparkling, at economi­
cal cost. The Newark Filtering Co . ,  Newark, N. J. 

If yon want the · best cushioned Helve Hammer i u  

t b e  world, send t o  Bradley '& COmpany; Syracuse, N .  Y. 

Iron and Steel Drop Forgings 0('  every descripti on . 
R. A. Belden & Co. ,  Danbury, Ct. . 

.
" The Sweetland Uhuck. " See ad .. p. 252. 

Hoieting Eng i n es for Mines, Qf lanies, Bridge Bui lders, 
Railroad Construction, etc. Send for catalogue. 

Copelaud & Bacon. New York. 

Iron Planer, Lathe, Drill, ,and other tp.ach ine tools of 

modern design. New Haven Mfg. Co .• New Haven. Conn. 

Pmnps-Hand & P<)wer, Bal ler Pmnlls. The Goulds 
Mfg. Co., Seneca Fallsi N. Y . . & 15 Park Place, New York. 

For Freight and Passenger Elevators send to L. S. 

Graves & Son, Rochester, N. Y. 
Best Squaring Shpars, Tinners' , and CanDers' '['ools 

at Niagara Stamping and Tool COlllpany, Bulfa[o, N. Y. 
Lathes 14 it:.. swing; with and wi t.hout .back gears and 

screw. J. Birkenhel!d, Manstleld, 'Mass . .  
If an inveution has not been patented in the United 

States for more than one year, it mllY stili be p.tented in 
Canada. Cost for Canadian plltent, �. Various other 
foreign patents may als.o be obtained. ]�'or inrltructions 
address Munn & Co., SCIE NTIFlC AMU:RICAN Patent 
Agency, 261 Broadway, New York. 

Guild ,'I[, Garrison's Steam .pump Works, Brooklyn. , 
N. Y. Steam Pumping Machinery of every descrip­
tion .  Send for catalogue� 
For Power & Economy, Alcott's 'rurhiue, Mt.Holly, N. J. 

Expanders. R. Dudgeon, 24 Columbia . St., New YorK. est grade, as th ey reqlJ i re to be tough and elastic. 
Emerson·s l884�Book of Saws. New matter. 75,000. 

Free. Address Emerson. Smith & Co., Beaver Falls, Pa. 
Hoisting Engines . Frict ion Clutch PIIJleys, Cut-off 

Couplings . D. Frisbie & Co .. Philadelphia, Pa. 

(2) W. M. ask8 : Can the bone of an ox 
be softened to such a degree hy boiling witb .team of 
bigb pressure that it  may be crumb led by the thumb 
and finger like a balled mealy POtato ? If so, please 

Barrel, Keg; Hogshead, Stave Mach·y. See adv. p. 238. state how great the pressure must be, what the tem­
}i ineral Lands Prospected, Artesian Wells  Bored , by 

Pa. Diamond Drill Co . Box <128. Pottsville. Pa. l:\e� p. 237. 

Hand and Power . Bolt Cutters, Screw Plates, Taps in 
great variety. Tbe Pratt & Whitney Co., Hartford, Ct. 

For best low price Planer and Matcner, and latest 
improved Sash, Door, and Bl1n1 Mach inery, Send for 
catalogue to Rowley & Hermance, Williamsport, Pa. 

The Porter-AUen High Speed S team Engine. South­
wark Foundry & Mach . Co .. 430 Washington Ave. , Phll .Pa . 

perature must be, and how long must it be nsed. Please 
in form me of the best.cement for cementing " patch on 
a ruober boot? A. By using. superheated s team at a 
tem pe rature at which the bones will not become cbar­
red or burnt, you can accom plish your purpose. See 
article on vage 71 of SCIENTIFIC AMERICAN for Feb. 
2, 1884, on " Two New Processes for Making Artificial 
Ivory. " For cemeut see rnbber cemen ts, on p. 2510 of 
SCIENTIFIC AMERICAN SUPPLEMENT, No 158. 

(3) J. S.  writes : An expert in this  city 
Stephens Bench Vises are the best in use . See ad. ,p .237. claims that a copper ball perfectly air tight, used as a 

Split Pulleys at low prices, and of same strength anI; 
appearance as Whole Pulleys. Yocom & !:lon 's Shafting 
Works, Drinker St., I 'b iladelpbia . I'a .  

Gears • ....:.arant. 4 Alden St., Boston.-Water motors. 

.NEW 1I00KS AND PUlILICATIONS . 

THROUGH SPAIN ON DONKEY BACK. Draw­
ings by W. Parker Bodfish. Boston : D. 
Lothrop & Co. , Publishers. Quarto, 
unique binding, $1. 50. 

Tbis is an entirely nni que volume. Its illus trdtions 

are novel and numerous, and i ts letter prCBS remarka­
bly sprightly. To sce any country' " on donkey hack " 
is to lileet with surprising adventures, and sce much 

more tban the ord i nary traveler sees. It introduces us 
to tbe homes ·of the people . It takes u s  into out-of-the 
way places and amoug out-or-the-way people. We 
learn theIr ways and amusements, their weaku ess and 
strength; we meet noblemen and peasants. priests and 
beggars, soldiers and citizens, women and childreI1, 
people of fashion and hnsbandmen , daucers and sing· 
ers ,. watersellers and herdsmen . shoemakers and fruit-
erers. 

BERLY'S UNIVERSAL ELECTRICAL DIREC­
TORY. A reference book for industries 
connected w i th Electricity and Magnet­
ism. Wm. Dawson & Sons. Lon don : 
Cumming & Brinker b off, New York. 

'fhis book i s a comprehensive directory for tbe use of 
all engage,l, experimentally or practically, in any of 
the numerous applications of electric i ty to the art.s and 
sciences. With much valnable information as to the 
present s tate of our knowledge in this department, it 
gives classified lists of · manufacturers and dealers in 
articles required for every use to which electricity has 
tbus far been put, in America, in Great Britain , and on 
the Continent of Europe . The · mere� enumeration of 
the articles now called for in Ithis line would make an 
extended catalogqe. Tbe kinds of wire alone atIord an 
immense . variety or brass , copper, . iron, gal vanized 

. iron, German silver , phosphor· bronze, s teel , in sul9ted 

in various ways, or with differen t coverings ; then 
tbere are all kinds of telegraph and te lephone mate­
ri als, electric light and dynamo macbine appliances, 
chemicals for use in batteries, etc . ,  and this oook give. 

the buyer tbe means of reaching first Ilauds through all 
this field. It also gives the omcers and 1 , 111 members 
of the London Society of Telegraph Engineers and 
Electricians. with statistics ahout the telegraph , te l e­
phon e, cable, and electric ligbt companies of the world . 

FOUNDATIONS AND FOUNDATION W ALL� By 
George T. Powel l . Wil l iam T. Com ­
stock, New York. Price $2. 00. 

This is a revised and enlarged edition of a book which 
. has already met with a large degree of puhlic approval. 
Irtreati! particularly of pile driving, bui ld ing stones, 
and bricks, as well as of mor t ars , limes, cements, and 
concretes, gives tables of weight of materi als, arid prac­
tical explanations of the various · methods of bnilding 
foundation walls for all kinds of buildings. 

fioat in bot water, will in  time fill with water and sink, 
and still be air tight or not leak_ Some of us can't see 
i t ;  won't you give us l ight ? A. Floats that are cal led 
air t ight are not always tigbt, especially if there is any 
pressnre upon them. Thus fioats have heen used in 
steam boilers, and are now occasionally used in France 
for l ow wa ter detecters. They are not relia ble. They 
mr.y be ab.ol ute ly tight when first · put in, bnt do not 
stay so. The hot water aud steam has a dis i n t egrating 
effect upon tbe j O iLts , and the press lIre in time fil l s  the 
fioat wi th water. If there ie no pressure, as in a hot 
water tank. the heat of t.he water expands the a l T  upon 
the inside of the fioat, producing pressure. which w. i i J  let 
out the air through a leak that does not otherwise show. 
Wben tbe water i s  cold, there is a corresponding pres_ 
sure inward which carries in a li ttle water. Re)Jetition 

of thi s process SoOn fi lls the ball.  
(4) C. L. B. writes : 1 .  I wish a power for a 

small mill, and I would ask if it is advi sable to run it 

by sand power ? A. We do not think that sand storage 
power is as yet practicab le . 2. Which is the best- .  
the vertical or  horizontal fiouring mil l s ?  A. Tbe h ori­
zontal mills are considered best. 3. Which is the best 
-an upper or under ruulling st.one (I meau portable 
mills) ? A. The under running stone is considered the 
best. 4. Should cogged gearing be greased or run dry, 
such as " thrasb ing machine horse power? A. All 
qnick running gearing runs hetter and lasts longer it 
greased. 

(5) D. R. W. & Co . write : Can you furnish 
us with information for build ing oven for japanning 
iron cas I ings ? If there i. any work in print treating on 
tbe subjec t, please let us know, an d we will  send price. 

A. We know of no practical work devoted to the sub_ 
ject of japanning. For ja panning you will requireJrom 
2400 to 2600 temperature . The ovens are usual ly made 
of brick for safety, and heated by an iron fiue or stove 
p i pe passing arouud the room. t b e  fire be ing upon the 
outside. Some place a heater (such as is used for 
dwellings or stores) in a chamber below t he dry ing 
room , arranged to let the hot air pass up i nto the dry­
ing room. There should be no communicat i on he tween 
the hot air chamber and tbe open fire that could possi­
bly admit tbe vapor of the varnish to the fire. Steam is 
also l�sed in coils of iron pipe laid arouud tbe room. 
It neells a pressure of from 60 to 80 ponn ds in. the coils 
to make a u seful temperature . 

(6) L. F. writes : I bave been trying to 
make butter color, according to the receipts you give in 
SllPPLEMENT, No. 316. After carefully fol lowing your 

direction I have beeu able to impart but a slight 
tinge to tbe olive oil I have been using. (Jan you sug· 
gest any improvement i n the process , and thus help 
me out?  A. We are unable to assist you iu your dim_ 
culty . Both the annatto and turmeric are snbstances 
capab l e of imparting the ir color to oils and butter, 
when treated in tbe manner as deSCribed, and we fail 
to comprehend why they do not  act in your hands: 
Perhaps, by u sing a larger quantity, the desired result 
will be accom plished, or it may be that the beat is not 
continued for a sumcient length of time. 

(7) H. G. K. writes : I have bought t wo 
lenses, wi t h which I wish to· make a te lescope . T uey 
are a double convex lens for object glass, about . one 
and three-eighths inch diameter with focus of about 72 
inches, atl d a plano concave lens for an eye piece 
about five-eighths inch d iameter land 1'1 i nch focfls. 
1 .  How far should I arrange the lenses from each ot her1 
A. Place the concave lens the distance of its own focus within the focal point of the �onvex or object lens. 2. 

No attenti on will be paid to commuIlfcat i ons unless What will be tile magnifying power ? A. T.be power 
accompanied with t.he filII name · aud address of the wil l  be the focal length of the object lens in i nches di­
writer. vided bv the focal length of tbe eye lens in inche8 , or 

Names and addresses 01 correspondents wtll not be 65 t.im�;. 3. Does not the concave eye piece make the 
gi veu .to iIlqu irers . object smaller. aud as I h ave a double convex eye piece 

We reuew our request  that correopoudents , in referr i l l g  yet  of abou\ one inch focns, would it not be be tter to 
to former answers or articles, will be kind eno ugh to use that? A. You can nse the double convex eye piece 

name tue date of :; i Je  paper aud the page, or the nurnbet by placing it i ts own focal len gth beyond the foca l point 
of tbe quest ion . of tbe object glass. 4. What would be the magn ifyinl:( 

Presses & Dies. Ferracnte Mach. Co .• Bridgetou ,  N. J. Correspondents wilose inquiries do not; appear aftel power then ? A. Power as above , or 72 times . Ii. 
S upplement Catalogue. -Persons In pursuit of infor- a reasonable time shou l d repeat l.hem. If not til en pub ·  When it is said tbat a telescope magnifies 100 times, 

mation on any special engineering. m
·echan ical, or sci en" Jished , they may conclude that, for goat! reasons. th,' does it mean that it makes the obj ec t. teu times higher 

titlc subject, can bave catalogue of contents of tbe SCI- Editor declines them . and teu ti mes wider? A 'fhe magn ifyin g power meaus 
ENT I F l e  AM ICRtCAK tlUPPLIr.M " " T  sent to them free. 

Persons desiring s pecial informatiou wh ich is pu re ly  diameters. or 100 times wider and 100 ti mes highe�. 
The SUPPLmMENT contains le.ngthy articles embraCing of a personal 'character, aud nor. of general interesr, (8) C. S. H. writes : 1. We bave a phreuo­
tbe wbole range of engineering, mechanicS, and ph ysl- sbould remi t -from $1 t.o $5, according to the s tLbj ec! ,  loo ical bust that has become much soi led from dust, cal science. Address Munn & Co . .  Publishers, New York. � 

. . . .  . '  as we canllo l . be expect.elt to spen d time aUli lahor to etc. ; the faculties are all labeled. How can I cleanse 
Cotl.on Beltmg, three, four, five. ljnd SIX ply. fOI dnv-

obtain such information without. remunerati ou . i t ? A Of stearine and Venetian �oap, each two parts; 
ing belts. Greene, Tweed & Co . •  New York. . 

Auy nuuibers of the SCIENTIFIC AMERICAN S UPl'L�- pearlash . one part;  the stearine and soap cut small and 
Macbinery for .LighC Mannfacturmg, on hand and I KENT referred to in tbese column s may be had at · t i l e mixed wi th 30 parts of sol u tion of ctlustic potash , boiled 

built to order . E. E. Garvin & Co., 1 09 Center st., N. Y .  ofllce: · Price 11) ceuts each . for half an hour, stirrin(( continually. Add tbe pearlash 
Nickel Plating .-Sole mannfaclurers cast. nickel &n- Correspondents sending samples of minerals , etc . ,  dissolved in a li ttle rain water aud hoil a few minutes ; 

odes, pure nickel salts. polishing compositions . �tc. Com- for exami nation ,  ShOlIId be earef,JI to d i st. inct ly mark pr stir nnti l col u. and mix with more lye until it is qu i te 
plete outtlt lor plating, etc. Hanson & Vau Winkle, . label their specimens so as to avoid error in tbeir idellti, liquid ; keep well covered up. Remove all dust and 
Newark, N. J., and 92 and 94 Liberty St. , New York. fication. -stains from the plaster, and apply the wash as l ong as it 

Curtis Pressure Regulator and Steam Trap. See p, 22�. __ � ___ .,--_______________ is  absorbed. 2. Some old putty has . d i scolored my new 
Woodwork'g Mach'y. Rollstone Mach. Co. Adv., p. 222. 

C. B. Rogers & Co . . Norwich,  Conn. ,  Wood Working 
Macbinery of every kind .  See adv . . page 221. 

Ajax Metal Company, Pbila. Clamer's A j ax Metals for 

railroad. roiling mill. enlline bearings, cocks, and valves. 

Job lot" in Rubber Beltinl:(, Packing, Tub i n g, and 

Hose. 75 per cent olf belting. Jobn W. Buckley, 156 
South Street, New York. 

(1) ;�L D. D. asks : Is there auy difference nickel plated irons. How can I remove the color? A .. 
in the manufacturing of silver steel and ordinary cast Palish tbe nickel with a little rouge ; first however apply 
steel? Are circular and cross cut saws made or silver alcohol or elher to remove the oil  contained in the 
steel bett.er tban those made of the ordinary cast steel ? putty stain. 3. Can cider be kept in glas, cans or jars, 

A. Alloys bf steel wi th leS€! thau one five-hundredth if put in when cider is n:w , and kept well sealed p .
. 
A .  

of s i lver h ave been made i n  England for fine cutting If hermetical ly sealed, CIder Will keep . Tbe addltlOn 

i n"truments : but not known to have come into trade I of pepper seed and otiler spiCeS is sometimes desira­

use. Cutlery has been imported from England, and ble. 
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Ititufifi t �mtritau. [APRIL 19, 1 884 . .. 
(9) A. L. writes : Can you tell me wbere I 

can find directions for making plaster casts, say ot a 
head, arm. or foot. from the living subject P The 
trouble is with the moulds. A. We donot kuow of auy 
work treating of plaster casts. It is not difficult. Use 
boiled linseed oil to I<eep the work from sticking to­
gether. So divide the subject that each section will 
draw off when set. This is the principal feature of the 
Brt. Ordiuary putty, made soft by the addition of a 
little linseed oil and working, answers for· a bed or stop 
when a half mould is to be started. For instance, a 
hand may be laid llat upon the soft putty and partially 
embedded, so as to be even with the parting lines ; then 
raise a thin wall of the pn tty or a piece of tin around 
the hand to keep the plaster from spreading, then pour 
the freshly mixed plaster upon the hand. The plaster 
ehould be just thin enough to pour easily; a few trials 
will enable you to make the best mixture. In a few 
minutes it will set, wheu the hand cau be lifted from 
the putty and the mould taken from the hand, trimmed 
and gauged or doweled by making a few countersuuk 
holes ou the llat part outside of the haud for steadying 
the opposite mould; then oil well the mould and the 
hand and lay the hand iu the mould, upside do wn from 
its original position; put the piece of tin or a wall of 
putty around as before, and pour in tbe plaster; a l low 
to set, then par� the mould and let it dry. Theu oil tbe 
inside, thoroughly put together, and tie with a string; i t 
Is then ready for the Jinal cast, which we think will be 
clear to Y01l. To cast a face or head Is much more diffi­
cult. The hair requires to be laid smooth with a mix­
tnre of lard and tallow, so as not to stick to the plaster, 
a tube for the nostri ls to facil itate breathing. A front 
face can sometimes be taken in a single cast. It wil l 
be safer to become familiar with other parts of the body, 
as the hands, feet, etc. , before attempting a face. 
When you are ready to try a face, commence by sec­
tions, liS a quarter side, cbin, and mouth, and in this 
way learn to combine the parts. 

and 2uard, .when steam is escaping rapidly from the 
popper or safety valve in dome, and at no other time. 
Temperature has no effect in this case. A. A form of 
electric generator has been devised which operates by 
a jet of steam. The locomotive in these cases was an 
electric generator of this class. 

(23) F. A. L. asks for a receipt for a good, 
lasting, cheap perfume. I have tried several cologne re­
ceipts, and find all too expensive. The following is 
quite cheap, and will, we think, meet with your appro­
bation : Mix 1� fiuid ounces oil of lavender, � fiuid 
ounce oil of rosemary, 1 fiuid ounce oil of lemon, 
and 20 drops oil of cinnamon with 1 gallDn alcohol. 

(36) G. T. E. asks : How can I make brass 
castings smooth, and without blow holes, and what kind 
of material should I use to make my monldP A. To 
make brass castings smooth, mould in very fine sand 
that has a little clay in it, such as the fine loam or yel­
low top Boil from the prairies. Or better. obtain some 

(10) P. J. N. writes : I have a very old su­
perior violin. In having it somewhat repaired, the ig­
norant repairer also, thinking, I suppose, to add to its 
appearance, gave it a coat of bright red dye, and then 
of varnish, ,not thereby injuring the tone, but com­
pletely spoiling ita looks. I have removed the varnish 
and dye from it, and wish to recolo1' and varnish i t  
again. Will you please Inform me wbat dye I shall 
use (some dye commonly nsed for such purposes) ? Also 
what varnish? A. We would recommend you, if the in­
strument is a valuable one, by all means to put it at 
once in the hands of some competent Violin repairer. 
An E<'<cellent brown can be prepared by putting 2 ounces 
dragon's blood, bruised, into a qnart ot oil of turpen­
tine; let the bottle stlind in · a warm place, and when 
dissolved steep the work in the mixtnre. If tbis be too 
dark colored,it can be diluted by using a larger amount 
of the oll of turpentine. The formula for a .uitable 
varnish is given in answer to query 8, in our issu.e of 
Marcb 8, 1884. 

. 

( 11) A. McK. asks (1) bow to lay thin 
,-eneers on lumber one-eighth inch thick. A. A good 
manner ot laying .veneers on thin work is by clamping 
with screw clamps or weights between two planks 
!Iressed fiat, with paper each s ide of tbe veneered parts 
to prevent sticking . .  2. A receipt for making a good 
liquid glue. A. Liquid glue-4 onnces hard glue, 1� 
ounces acetic acid ;  dissolve by soaking and heating. 
Spaulding's glue is supposed to be ordinary glne dis­
solved in good, strong vinegar. Another way is to add 
a l ittle pyroligneous acid to a tbick solution of glue and 
water. 

(12) S. B. G. complains tbat ever s ince en­
larging his well the water has tasted bad during the 
hot months, althougb previous to the change the water 
was pure all the year round. A. You have not given us 
t.he essential facts in regard to your well. Yon Ray that 
before you enlarged it the water was good during 
the hot months. Did yon put a wooden !;urb in? If 
so, was it oak or pine ? Does it taste of rotten wood, 
or of decayed animal matter. or fishy from minute in­
sect, or ,mimalcules living in the water? Possibly the 
well is so large that there is both vegetable and animal 
growth in the water. Small animals sometimes are 
drowned in wells without being noticed, having lodged 
in the .tone work. Frogs are kuown to taint wells 
wbere the npper part is loose. A tront in a well will 
often keep it clear of small water insects and larvre. 

(13) W. C. S. ask� : 1. Wbat metal or alloy 
must I use to secure the great.est and most rapid ex­
pansion aud cont1'action wben exposed to the fiame of 
an alcohol lamp or gas jet, and afterward allowed to 
cool off? A. Zinc expands most, but does not return to 
its ori�inal dimensions. Brass is probably the besl 
metal for your purpose. 2. The length of the pi ece to 
be nsed bein� about one inch, of what shape and thick­
ness should it be to reach the desired end ? It must be 
capable of standing the heat of the llama for a consid­
erable length of time. It must not melt.. A. A cyl i ndfi ­
cal tube would probably be best. 3. Where can I find 
the best Information concerning the expansion and 
contraction of metals ? A. Consult any work on physics. 

(14) F. W. W. writes : 1. A cC)m ro on hard 
coal base burner in sitting room of dwelling honse here, 
on being tonched by the finger of a· certaln'person, gives 
a spark one-eighth to one-quarter inch long. No un­
DSual. conditions sU1'round either stove or person, but 
stove w ill not give spark to any oth�r person , and per­
son cannot get spark from any other stove or object, 
and only from this on,e when temperature is 200 or more 
below zero. A. This phenomenon is common In houses 
warmed by furnace8, and in other dry houses. The fric­
tion of the feet upon the carpet is sufficient to generate 
enough electricity to yield a spark wbich will light gas 
and give a perceptible shock. The persons who conld 
not produce the spark had something about the cloth­
ing or person which dissipated electricity as fast as gen· 
erated. 2. A freight engine, Denver & Rio Grande road : 
In cllb an iron brace passes within a quarter of an inch 
of a screw head in wood of cab; brace touches boiler; 
screw touches nothing but wood. Passenger engine 
on same road: Brass message hook'screwed in wood of 
cab, entirely Insulated from any metal ; hook has spring 
guard over it to keep messages on it; point of hool< and 
lI;uard a quarter of an Inch apart; both touch no other 
metal. Now, in both engines a spark can be seen be­
tween brace and screw head and between hook point 

(1 5) F. E. C. asks : 1. Is one 1U quart 
gravity battery snfficient to make a dining room . bel l 
ring? A. Yes, provided the bell is adapted to the cur­
rent. 2. lij not a bisnlphate of mercury battery, the 
negative substance being a carbon cel l ,  one of the 
strongest one fiuid batteries P A. Yes. 3. Could a 
small boat (say two feet long) be run by about three bi­
sulphate of mel"llury batteries, which are about two 
inches in diameter and tbe eame in depth ? A. Not very 
succes�fnlly. Better use a bichromate battery. 4. Conld 
I make a small dynamo (fol' giving shocks) cheap, and 
about how much wire wonld it talte for coils P A. A small 
dynamo i& not well �uited to your purpose. Better 
make a magneto. There is no w!ty of malting a good 
machine cheaply. Wind enough No. 86 wire on your 
armature to give it a resistance of at least 200 obms. 5; 
In making a gravity battery, which is tbe best-to have 
the zinc or copper plate the largest, or to have them the 
same . A. The copper plate should be fully as large as 
the zinc. 6. I have a number of carbons such as are 
burued In the arc lights ;  wonld they be any better (after 
the copper is filed off) for the ne�ative plate than cop­
per in any of the sulphate of copper batteries? A. No. 

(16) E. E. R. writes : The following ques­
tions have been di scussed here by several mecbanics ; no 
two agree; please give formulas. There are a number 
of us take your paper from our book store. 1. If you 
have an engine of 60 horse power with a cage speed of 
600 feet per minute, what load will it lift from the bot­
tom of a shaft,and what will it hanl up an inclined:plane 
with a gradient of l in '3?  A. The weight lifted, 8,800 
pounds, and on the incline 9,900 pounds, less friction 
of plane, but this assuming that the powel' is 60 horse 
power net; that is, delivered at the rope. This  weight 
includes weight of rope and cage and appurtenances. 
There should he some deduction for friction of rope and 
cage. �. If you bave an engine l2x24 on first motion, 
with a drum of 10 feet diameter, 40 revolutions per 
minute, 70 pounds steam pressure, how much will it 
lift from the bottom of a shaft 250 feet deep? A. As­
snming 55 pounds average net pressure on piston8=30 
horse power net with conditions same as above, 792 
pounds weight. 3. If you have an engine 121<24 second 
motion, geared witb a 12 i nch pinion to a 5 foot drum, 
how much will it lift from the bottom of a shaft 220 
feet deep ? Of course you can assume speed and steam. 
A. Assuming pressure on pistous and speer! of engine 
same as No. 2, power=30 horse power with conditions 
same as No. 1, 7,717 pounds;  but from this must be de­
ducted the aHowance for friction of 2 inch motion shaft 
and gearing. 

(17) J. N. W. asks for a receipt for making 
" off color" diamonds appear perfectly colorless. There 
is a receipt. I think It is a mixture of Prusslan blue 
and alcohol ,  but r do not know what quantity to use ; 
can you tell mef A. Diamouds having a yellow Ime 
are said to be rendered colorless by being dipped into a 
solution of the anil ine violet well knowu as mauve, 
violet de Paris, methyl violet, etc. A thin coat remains 
on the stone,and as violet is the complementary color oj[ 
yellow, the diamond appears perfectly white or slightly 
bluisb, wbich renders it still more valuable. 

(18) H. C.-The pump will work with bot 
slops if tbe packing and valves are 'llOt leather. If they 
are leatber, make them of rub be: or metal. If tho 
pump makes an 18 inch stroke, and 10 strokes per 
minute, it will discharge 1,000 gallons per hour and 
wil1 take a horse or mule power to work the pump. 

(19) E. B. H. asks how to do japanning on 
malleable iron. A .  Paint the work with tbe japan 
varnish and place in an oven heated to 2500• Tbe oven 
must have rw direct communication with the open fire, 
os  the evaporation of tbe volatile spirit of tbe varnish 
mixed with the air makes an explosive compound. Use 
a furnace outside of the oven, with the pipe passing 
around the oven. Make the oven of brick or iron. If 
you have steam at 60 pounds pressure, you can make a 
steam coil on the bottom of the oven answer yonr pur­
pose, which is far safer than a stove. 

(20) S. O. H. asks : 1. Will a boiler 9 feet 
6 Inches long,.48 inches diameter, with 120 2-inch tubes, 
and with a good dranght, furnish steam for a 17 horse 
power engine? A. Yes. 2. We now run a boiler 19 
feet long, 48 Inches diameter, two fiues 16 inches 
diameter-which of the two boilers consumes the most 
fuel ? A. We think the tubular boiler would prove most 
economical, provided you have good water. 3. We have 
a steam pump wi th steam cylinder 18x14 inches, water 
cylinder 8 inches, suciion 5 inches, and it draws water 
25 feet. discharge pipe � inches, with lift 170 feet high, 
50 strokes per minute, 40 pounds steam pressure of pis­
ton. What horse power, does the pump exert? A. 

About 7� horse power, depending somewhat on ar­
rangement of pipes and the friction. 

(21) M. R. S. asks : Can you explain to your 
readers the operation of the storm glass? The larger 
tube appears to be nearly 1llied with alcohol and cam­
pbor, leaving a smaiJ air space. The instrument cer­
tainly Indicates, to some extent, approaching changes 
of weather. But how can it do this, when it is hermeti­
cally sealed ? It is affected, somewhat, by heat and 
cold. A. No satisfactory explanation of this phe­
nomeua has ever been givE'n, so for as we know. It has 
been suggested by certain English authorities that elec­
tricity was the means of effecting the changes in the 
solution. 

(22) L. MeN. asks for a receipt for making 
an infusible cemen!that will stand a great heat without 
crnmbling or falling oft, as I want to line a hot blast 
gas furnace with It. Also a receipt for making cruci­
bles that will stand the intense heat of the hot blast 
gas furnace. I would like the cement to be non-con­
ducting. A. A good fireproof cement is given in an­
swer to query 58, on page 28 of the SCIENTlFlO AMEBI­
OAN of January 13, 1883. The black lead or graphite 
crucibles will be found most suitable for your wants. 
The composition of these is 52 ' 6  per cent of carbon, 
45'4 of earthy matter, and 2'08 of water. The earthy 
matter used il lIre clay. 

(24) J. M. R. -Tbe following are both 
French polishell; 1. Shellac. 3 pOllUde ; wood naphtha, 
8 pints; dissolve. 2. Shellac, 2 ponnds; powdered 
mastic and sandarac, of each 1 ouuce. Copal varnish, 
� pint; spirits of wine, 1 gallon; digest In the cold till 
dissolved. 

(25) J. D. asks bow to make a good choco­
late brown on sumac leather. A. Try the following: 

fine monlding sand from a foundry, where they have 
experience In selecting the right kind. Face the mould 
by dusting finely pulverized cbarcoal or fiour upon the 
face of the work. Use the sand as dry as will monld 
without breaking up. If too wet, it will blow the cast­
ings. 

Boil equal parts of pine and alder barks fu six times 
their bnlk of water unW all the coloring matter Is ex­
tracted, and when cold add a small quantity of alco­
hol. Saffron boiled for 12 to 15 hours makes a good' 
brown stain, to which alcohol mnst be added to make 

(37) C. C. M. Works ask : Wbere is the 
most successful steam heating company In the United 
States? A. The New York Steam Heating Company is 
snpposed to be the most succes.ful, as they have sup­
plied steam very steadily over a large district for about 
three years. There is one in St. Panl, Minn. ,  that 
claims to have been successful, but we have not heam 
from them dnringthe past year. There is also one at 

it set. 
(26) W. H. C. asks (1) bow to obtain a 

bright, glossy polish on a black walnut connter. A. A 
good black walnnt polish Is prepared by taking pul­
verized asphal tum, find put it In a jar or botUe, pour 
over it about twice its bnlk of turpentine or benzol, 
put in a warm place, and shake occasionally; when 
diBBolved, strain and apply it to the wood with a cloth 
or stiff brush; should it prove too dark, dilute with 
turpentine 0 r benzol. If desired to bring out the grain 
more;apply a mixture of boiled oil and turpentine. 
When the oil is dry, polish the wood with a mixture of 2 

parts shellac varnish, boiled oil 1 part; shake well 
before using. Apply with a cloth, and rub briskly. 2. 
Also a bright, glossy polish for a Georgia pine fioor. 
A. For the pine, nse white bleached shellac, 3 ounces; 
white gum benzoin, 1 ounce; gnm sandarac, � ounce; 
spirits of wine or naphtha, 1 pint; dissolve. 3. Also a 
cheap amber color paint to paint the ceiling, which 
will readily wash off. A. For amber color paint : Mix 
French yellow in boiled oil, adding sufficient red lead 
or litharge to produce the desired shade. 

(27) H. D. H. writes : We desire to know 
how to make " lIqnid gold " fer use in china decorat­
ing. A. Powdered gold, which is prepared by grind­
ing gold leaf with white honey on a porphyry slab 
until reduced to the finest possible stat� of division; 
tb i s is mixed with thick gum arabic and powdered 
borax. With this mixture the design is traced on 
china, etc., and baked In a hot oven. 'l'he gum is then 
burnt and the borax vitrified, and at the same time 
the gold is fixed on the china. 

(28) J. W. L. asks what material white 
clay pipes are made of. A. The clay pipes are mostly 
imported, and are largely made in England. It is pro­
balJle that snitable clay for tbis purpose is found 
among the clay beds of New Jersey, but this is used 
chie1ly in the potteries. Pipe clay is of aboat the same 
quality as that used for the mannfacture of pottery. 
To burn white, the clay shonld be free from iron. 

(29) G. H. L. asks for a receipt for dyeing 
the lining of carriages, etc . ,  without removing it from 
the carriage. Something that conld be applied with a 
brush or sponge. A. Apply an aqueous alkaline solu­
tion of aniline blue willIe hot, with a brush; and then 
go over the work, using another brush, with dilute 
oxalic acid. 

(30) W. McK.-The width of the English 
Channel between Calais and Dover is 21 miles. 

(31) S. B. H. asks for a receipt for mak­
ing precipitated chalk, also for stove polish? A .  '1'ake 
ti parts calcium chloride, 18 parte sodium carbonate, 
with a suffic ient qnantity of distilled water. Dis­
solve the calcium chloride and the sodium carbon­
ate each In 2 pints (Imperial measure) of the water. 
Mix the two sol utions, and a llow the pJ ecipitate 
to subside. CollECt this in a calico filter, wash it 
with boiling water until the washing ceases to give a 
precipitate with silver nitrate, and then dry the product 
at a temperature of 2120•  We give a formula for a paste 
stove polish as answer to query 7 In the SCIENTIJ'IC 

AllEmOAN for June 9, 1 883. 
(32) M. W. F.-Tbe ball is moving at its 

greatest velocity at the moment of leaving the gnn, 8Ild 
its power of penetration is greatest at that point. The 
friction of the air gradually retards its motion during 
its 1lIght. No projectile moves in a straight llne,�but 
curves toward the earth. 

(33) T. S. V.-A receipt for making an oi l  
paste shoe blacking is as fOllOWS': Ivory black in im­
palpable powder, 1 ounce ; molasses, � ounce ; sperm 
oil, Mi ounce; sulphuric acid, M ounce; hydrochloric 
acid, Mi ounce; mix the first three Ingredients, then 
add the acid with enough water to reduce to proper 
consiste&ce. Triturate together until a perfectly homo­
geneous paste is obtained. 

(34) A. J. L. writes : Suppose a two incb 
(dismeter) pulley on shaft is driven six hundred turns 
per minute by a one and a half inch belt, moderately 
tight, and the shaft Is doing as much work as it can 
without slipping the belt. How much power is con­
snmed In driving the belt, that is, about how much 
power is the machine using from a line shaft or other 
appliance for driving it? A. Nearly one horse power, 
estimating the lap upon the pnIIey at 0'4. 

(35) O. V. D. writes : I bave bad a great deal 
of trouble In hardening small steel pinions, etc. ;· would 
be obliged for your advice. How can 1 harden small 
articles of polished steel without discoloring or 
scaling them? A. You do not tell us what your 
troubles are. To keep the pinions bright, cover 
them with a little hard soap. Heat in an alcohol fiame 
ta a ,fnII red, and ha1'den in water or oil. If the · alcohol 
lamp does not heat to the proper degree use a blowpipe, 
open fiame. Some prefer to lay the pinion upon a 
piece or charcoal In a little groove to keep it from roll­
Ing; heat with the blow pipe with alcohol fiame, and 
quickly throw into water. If the pinion is long and 
Blender, it may be liable to spring by throwing into the 
water. A piece of slender binding wire attached will 
enable yon to plnnge it endwise. Experts can do this 
by mal<ing the groove near the end of a piece of char­
coal, and tipping the charcoal so as to let the pinion 
.lid. i�t\l the water elldwl.e. 

Belleville, Dl. The TIoy, N. Y., Co., have failed, as 
also the American Co. of New York. 

(38) A, S. G. asks in what respect the 
tremendous wheel illustrated In No. 10 of SOIENTlFlC 

AMEBIOAN, nsed by the Calumet and Hecla Mining 
Company is superior to an elevator such as is used In 
a fiour mill? A. The elevator bucket system as nsed in 
mills, when enlarged to the capaCity of the great wheel 
of tbe Calumet and Hecla Mining Company, would 
weigh, with ita elevated frame work and gnides, more 
than the great wheel, and wonld have a great num­
ber of loose or working joints carrying successively 
great strains, which would cause rapid wear dnd break­
age. The friction of this class of machinery is much 
more than the simple bearings of a single wheel. 

(39) J. W. H. Jr. , �sks the horse power of 
the following two engines, each having 60 pounds 
stoam pressure : No. 1. 2�x4 inch cylinder, ports Mxl, 
exhaust �1, � inch steam pipe, 800 revolntions per 
mlnnte, well built, horizontal, and all works easily,rock 
shaft for steam chest valve. No. 2. Same style as No. 
I, but 3x5 cylinder, Yo inch ports, % exhaust, 60 pounds 
pressure, 250 revolutions per minute, % supply pipe. 
You will tell me where I can find rules for calculating 
the power of engines, the above data being known. A. 

No. 1. 1% horse power. No. 2. 2% horse power. For 
rnles for finding horse power of engine, see Slll'l'LE" 

MENT, No. 253. 
(40) W. L. S. asks : 1. Wbere can I get a 

cOJ,y of the U.:S. statutes in regard to the inspection of 
river steamers, l icensing of masters and engineers for 
the same, etc.? A. Apply to the Steamboat Inspectors, 
or write to the Treasury Department, Washington. 2. 
Is i t  good practice to use a spring, snch as a pair ot 
spring scales, on the lever of a safety valve? A. No; 
nnt except specially fitted for the work. 

(41) R. O. F. writes : We have a quest ion 
in dispute. We lately read an article about a rat that 
had got into the machinery which generates the elec­
tric light for a large Chicago firm, and by pi acing his 
fore feet on one of the dynamos and his hind feet on 
the other caused the current to pass throngh his body, 
killing him in stantly and at same time forming a 
short circuit whicb immediately extinguished the lights ; 
it also stated that they could get no light until the rat 
was removed. Now, we desire to know if this is a 
fact ? A. We doubt some parts of the rat story. The 
current might kill a rat, and the rat might possibly 
forma connection between two wires sufficient to start 
an arc and thus stop the lights on the cirCuit, but the 
rllt would be rapidly cremated. 

(42) O. W. asks tbe receipt for making 
cement pavement. A .  Cement pavements may be made 
with Portland cement, broken stone, and sand. If for 
foot walks, 8 inches in depth of small broken stone 
may be rammed evenly upon the earth bottom. Mix 
Portland cement and water to the consistence of 
cream and pour over the surface, spreading with a 
stiff broom. When hard, spread with fine gravel mixed 
with c�ment and water 1� to 2 inches deep. Then a 
coat 1 inch deep of sharp clean .and (such as is used 
for making mortar), mixed with equal parts of Portland 
cement, with enough. water to make the mass like 
mortar. Lay evenly and smooth. This will set strong 
enough to walk npon in from 1 to 2 days. See SOIEN­
TIFIC AMEBIOAN SUPPLEMENT, No. 33. 

(43) G. H. W. asks : 1. Will tbe dynamo 
machine described in SUl'l'LEl\!ENT No. 161, run one 
of Edison's incandescent lamps (8 candle power)? A. 
No. It will run three 3 candle lamps, however. 2. If 
it will not, is the machine powerful enongh to store, 
during the day and night, sufficient electricity to main­
tain three or four of the above lamps during the eve­
ning? A. It is rather smaU for the purpose, bnt it 
might do it. 3. Should the armature of the dynamo 
machine be wound with coarser or finer wire than No. 
18, to give the best results with the storage battery? 
A. Coarser. Try 16. 

(44) W. F. S. asks for the composition of 
the wax used for engraving relief line maps. Or refer 
me to a work on wax engraving. As I understand it, 
the wax is spread on (·.opper plates. The engraviug i s  
made, the wax and the electrotypes made direct ; but I 
do not know the kind of wax used. A. Paraffine is 
nsed. If reqUired of dark color, melt and thoroughly 
mix a little fine lamp black, or, what is better, the bone 
black from the artist furnishing stores. Some use 
asphalt and beeswax. A6phalt will also mix with the 
paraffine and make a very tough wax. 

(45) P. H. W. asks : Suppose a rifle ball 
be shot directly downward to a target 50 feet below, 
leaving the muzzle at a velocity of 1,200 feet per 
second, and another baU sent ver.tica}ly upward (start­
ing wit.h the same velocity). Will the force of gravity 
cause the first to reach its target In any less time than 
the other, the distance being the same P If so, why 
do we give to the �n . sight less elevation when shoot­
ing at an angle downward than when shooting at an 
elevated targeU No practical sportsman, standing on 
the bank of a river 30 feet high, would elevate his sight 
to shoot at game on the water at one hundred yards dis­
tance. A. The ascending bullet would be retarded by 
gravitation, while the descending one woUld be accel­
erated by gravity, and would reach its target first. Be-
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cause, wheu firing downward the bullet is accelerated 
by gravity, and tb e trajectory will be a 'smaller curve 
than in horizontal firing, Jequiring the breech sight to 
be low. When firing upward, the bullet is retarded by 
gravity, making the trajectory a greater curve than in 
horizontal firing, requiring the breecb sight to be h igh. 
In shooting at game on the water, however, it is neces· 
sary to aim under:the bird, as there is an optical illusion. 

(46) W. A. G. asks : Are there any coal 
gas machines that are .mall enough for one or two 
families, and what price ? We have here good coal 
for $1,75 per ton. A. We have not heard of any coal 
gas works or machines for a few lights. Naphtha and 
oil gas machines are made of suitable sizes for factories 
and hotels, Air gas machines, made by vaporizing gaso­
line and mixing the vapor with air, are numerous in this 
market, and of suitable size for small establishments, 

(47) C. C. H. -For a durable d rive way, a 
bed of asphalt and coarse sand two or three inches 
thick, laid upon a well rammed bed of broken stone 
three or four inches thick, is the best. A concrete bed 
of Portland cement and gravel laid upon broken stone 
is also good. The tar from a gas house, mixed with 
sand and laid upon broken stone well rammed and cov· 
ered with a thin coat of loose Band and rolled, and given 
a few days to dry and harden, makes a very cheap 
drive way. 

(48) C. E. De P. asks : 1. Where can l ob· 
tain the monoxide of copper, or how call 1 prepare 
it? I tried to do it by precipitating a solution of 
sulphate of copper with a solutiou of potash, but 
tbe precipi tate i nstead of being black powd�r is a green 
insoluble subdlance. What is the trouble? What is 
the cheapest way to get i t ?  A. 'Copper monoxide is 
prepared by calcining metallic copper at a red heat,with 
full exposnre to air, or, more conven i ently, by heating 
the nitrate to redness, which then suffers complete de· 
composition. 2, Wbat is the process of coloring kid 
gloves?  What is the coloring material that is used? A. 
The gloves are general ly stuffed wilh cotton, and the 
coloring matter applied by means of a sponge or c loth. 
3. How can tbe gloss be best removed from photographs 
before col oring? A. To accomplish this, rub the pic. 
ture with a li ttle finely pulverized pumice stone, apply. 
ing it by means of a buff ha dger. 

(49) B. W. asks : Will a 4 inch pipe draw 
any more water out of a reservoir running down a hill 
400 feet, tban it will running down 33)1; feet, each hav· 
ing same head over mouth of pipe? A. We under· 
stand you to mean the head above the point of de­
livery; if this is correct, your 400 feet of pipe would de· 
liver slightly less than pipe 33Y, feet. 

(50) S. P. B. writes : In N0. 6, SCIENTIFIC 
AMERICAN. vol. xxxii., of 1877, your paper gives a no· 
tice of the building at that time of a " two foot cheap 
railway," between BilIel'ica and Bedford, N. H, Did 
this road prove a success ? What is its capacity in 
freight ? A. This road, proving unsuccessful, was 
abandoned, 

(51) C. B. U. asks : 1. Can the string of a 
piano be made to vibrate hard enough to endanger its 
strength by continually striking its key note on some 
other instrument near by. Again, can a bridge (sus· 
penSion) be made to vibrate by striking its key note 
on a musical instrument near it, so as to endanger its 
strength ? A. The induced vibration of the string of 
the piano would, we presume, in time be sufll.cient to 
endanger its strength, although it will be less in volume 
than that from the strings of the initial instrument. 
Theore tic ally, yes. 

(52) A, D. H. asks how to rem ove pimples 
from the face. A. The removal of pimples depends 
largely upon a correct diagn osis of their condition and 
a knowledge of their cause. Therefore, we would re· 
commend con'sultation with a competent physiCian in 
regard to your difficulty. A receipt for the removal 
of comedones is given on page 52 of the SOIENTIFIC 

AMERICAN, for January 28, 1882. 

yeast and bread sponge at the same tbme. If the con­
ditions are observed and the fiour is good, there need 
be no failure, 

(56) S. R. writes : 1. What is meant by the 
pitcn o f  a toothed wheel ? A, The pitch line o f  a wheel 
is the circle upon which the pitch is measured. The 
pitch is  the d istance between the centers of the teeth 
upon the pitch line. 2. And the simplest way to take 
the pitch of any wheel ? A, In properly constructed 
teeth the pitch line should be seven-tenths of the dis· 
tance from the bottom to the top of the teeth. Thus, 
seven· tenths of tbe depth of ohe tooth multiplied by 
two, plus the diameter of the wheel at the bot.tom of 
the teeth, is the pitch diameter. This sum multiplied by 
3'1416 gives the pitch c i rcumference. This sum divided 
by the number of teeth gives the pitch, 3, Is it prac· 
tical to line a horizontal engme without taking the 
piston out of the cylinder; if so, the best way to do it?  
A. It  is practical to Jine a horizontal engine without 
taking out the piston, but it requires a practiced eye to 
work with outside lines, Lay a line over the center of 
the piston by plumbing down to center of head anll rod; 
another line at the side of the piston on a l�vel with 
the centers of head and rod. Measure yonr centers 
from each l ine, and set sbaft and crank pin-the en· 
gine bed being first made level both ways, and the 
shaft bearing centers also made level with yonr cen· 
ter alignment. 

(57) G. H. E. asks : .  Why are not dry gas 
meters used in place of wet ones? A. The dry meter is 
now the standard meter used by the great gas compa· 
nies. The wet meIer requires_much care, and is liable to 
freeze in cold weather. 

(58) E, Le D, asks how to clean nickel 
plated goods, so as to keep them bright? I have an Albo 
carbon cluster l ight (gas) in nickel, and I suppose the 
heat keeps it dull. A. Too much polishing w i th pow­
der will soon destroy the nickel plating, Wipe thor· 
oughly with a cloth moistened with kerosene oil as 
often as necessary, Occasionally add a little whiling 
or chalk to the cloths. If any parts are not burnished 
that Iequire to be cleaned, a small brush with chalk 
and soap water will ma\,e tbe work quite clean. 

(59) W. A. M. asks : 1. If an engine with 
an oscillating cylinder 1� in. bore and 3% in. stroke 
would drive a boat 12 ft. long by 2 ft. 9 in. beam? A. 
Probably about I) miles per hour, if the boat is of good 
model. 2, What size boiler would suit the above en­
gine ? A, Boiler should have about 43 sq. ft. fire sur· 
face. 

(60) J. F. H. asks : Which of the two ex· 
hausts do yon consider the best-a single or.doll ble noz· 
zle-for a locomotive, or in fact for any kind of d ouble 
engine? If you have preference for either, will you 
please state why ?  A. If strong draugbt is required a 
single nozzle is best, as it can be central to the chim· 
ney, but it must be borne in mind that with one nozzle, 
for exhausting from two engi nes, whatever be the back 
pressure produced, it affect.s both engines more than a 
double or twin nozzle. 

(61) F. W, C. asks : Will a 3 in.  pipe 50 rods 
long Rupply sufficient water for 2 rams, one using a 1 
In.  feed pipe, ope a 2 in. feed pipe ? A. What head is 
there on the 3 in.  pipe, or how high is the reservoir 
which receives the water from brook above that wbich 
supplies the ram? If this is 8 ft, or more, 3 in. pipe is 
sufficient, 

(62) W. S. M. asks for a receipt for stick· 
ing brass Ol'Damen ts on to vegetahle ivory? A. The 
following cement, which is recommended as satisfac. 
tory in attaching any metallic substauce to glass or 
porcelain, will undoubtedly be satisfactory to you : Mix 
2 oz. of a tbick solution of glue with 1 oz. linseed oil 
varuish or % oz, Venice turpentine ; boil them together, 
stirring them unLit they mix as thorough Iy as possible. 
The pieces cemented should be tied together for 2 or 3 

days. See also receipts given on page 131, SOIENTIFIC 

AMERICAN for March 1, 1884. 
(63) J. B, McC. asks if there is a composi· 

tion that, put on rusty shafting. when taken off will 
take the rust off with it ? A. 'Dip or treat the sbafting 
with a solUl ion of one part of sulphuric acid in ten parts 
of water. On withdrawing the articles from the acid 
solution, they should be dipped in a bath of hot lime 
water and held there until they become so heated that 
they will dry immediately when taken OUT. Then if 
tbey are rubbed with dry bran or sawdust, there will be 
an almost chemically clean surface left, to which zinc 
will adhere readily. 

(64) W. H. H. asks : Can you state the name 
of the vessel whi ch first crossed the Atlantic between 
England and America by steam? A. The American 
steamer Savannah went from Savannah, Ga. ,  to Liver· 
pool in 1819. Thi s was the first steam propelled vessel 
to cross the Atlantic. 

(65) S. E. asks : What is tbe drawing and 

(53) R. B, asks : 1 ,  If the pressure per square 
Inch of a boiler is .90 pounds, will the pressUl'e in the 
water glass be 90 pounds per 8quare inch alsor A. The 
-water gauge glass should and does have the same pres­
sure as the bOIler per �quare inch . If not, something is 
wrong, 2. Does an engme of 10 horse power with 9 in. 
stroke take more steam than a 10 horse power engine 
with 12 in. stroke ? A. A 10 horse engine shoul d  take 
the same quantity of .team at 9 in, or 12 in, stroke, 
The diameter of the cylinder should vary i nversely as 
the stroke for the same power. 3, Will a box of an en­
gine that knocks because it is too loose become heatedY 
A. A knocking box wi l l be more liable to heat than a 
properly fitted box, the knockiug having a tendency 
to throw out the oil and make the box dry. 4, Will a 
large shaft heat qu icker than a small one, running 
at the same speed ? A. If you take simply the weight 
of the two shafts into consideration, the large sbaft will 
heat more quickly than th e small �haft at same speed, 
because it bas a greater weight, and contact surface lifting power of the strongest magnet? A. You do not 

rubs at greater speed. If, however, the shafts sustain say whether you mean permanent or electro magnet. 
considerable weight, so that the difference in the weight There is  scarcely any limit to the size an electro magnet 
of shafts themselves becomes an unimportant factor in can be made, Without knowing something of what 
the problem, then the conditions are changed. and the you reqllire we cannot help ,you. 
smaller shaft will heat more rapidly than the larger, (66) B. asks : What is the greatest �peed 
owing to the greater weight per square inch of hearing ever attained by an ice boat, and if it attains a greater 
surface upon the former. speed than the rate at which the wind blows at the time 

(54) A. W. asks if a Plan te storage battery it is propelled? What explanation can be given for the 
consisting of 40 pounds of sbeet lead, having 7,000 fact that boat goes faster than the wind ? A .  With a 
square inches of surface, is capable of running one in. I t

wenty mile per hour breeze ice boats have run, on fine 
candescent lamp for one hour? A. The battery referred ice, at the rate of 70 miles an hour. If you squeeze a 
to wonld run a small electric lamp for an hour. It. suitable wedge between thumb and finger, you will find 
would uot, however, run one of the ordinary high re- the wedge to move further and faster dnring the squeeze 
sistance lamps. than the'fingers that impart the movement, On the same 

(55) R. M. asks : 1. Whether " rotten wood prinCiple t he ice boat, which i s  the wedge, may be driv· 
en three times or more faster than tbe propelling wind, 
when the latter acts against the inclined side or sail of 
tbe boat, If the wind were directly abaft, the boat 
would not go quite so fast as the wind. 

asbes, prinCipally from beach and sycamore, " are valn­
able as fertilizer on red clay land, in which there 
is 8 mixture of gravel ? A. Wood asbes are al. 
ways valuahle as fertilizers. 2. Would the refuse of 
a lime kiln having been exposed to the weather for a 
long time have value as a fertilizer? A. The l ime kiln 
refuse is good in i tself, and better mixed with muck. 
3. My wife fails of succes. in using the bread recipe of 
. .  S.  H.," in the SCIENTIFIC AMERICAN of Feb. 2, 1884. 
Is anytbing left out in the published recipe? A, The 
recipe of S .  H. i s  the old·fashioned " salt rising," 
where yeast is not at hand. It is the production of 

(67) J. E. E. writes : 1.  I have made one of 
the dynamo electric machines as described in the Sup· 

PLEMENT, and I am satisfied It will work well if J can 
get the commutator in the right position. I cannot 
understand how or when it should change. A .  The 
change should take place when the poles of the arma· 
tnre begin to recede froIl' the poles of the field magnet. 
2. How large a machine will I require to produce a light 

equal to two 4 ft, gas burners? A, A machine three or I Bed, folding. A. F. Gue . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296.16� 
four times the size of the one referred to should afford Bed, spring bottom camp, W. G. Holden . • , . , . . . . . .  296.0a, 
as much light as two 4 ft. gas burners, I Beer cbip, 11. Ricel. . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  295,944 

(68) A M D G ' t I h D ' 11' I Bell ringer, steam. A. Cooke . . . . . . . . . . . . . . . . . . . . . . .  296.139 • C . • Wl'l es : ave a ame s i Belt guide, Moore & BalL.  . . . . . . . . . . . . . . . . . . . . . . . . . 295,932 
battery of 4 cells, with which I am trying to do some I Bench . See Wasb hench. 
electrot.yping. Construction of the battery is correct, . Billiard cue tiP. Tb omas & Core , . . . . • • . . • • • . . . . . . . .  296,087 
connections all right, and a good cnrrent is prodnced. ! Billiard cushion, M. Delaney . . . . . . . . . . . . . . . . . . . . . .. . 295.910 
Bu t instead of a plate of copper, that metal is deposited Bit. See Extension bit. 
on the mould in powder which crumbles on being Blacking case, G. T. Martin . . . . . . . . . . . . . . . . . . . . . . . . . 296,19S 

touched, Please tell me what is the matter ? A. Try Blast furnace, H. Schulze.Berge . . . . . . . . . . . . . . .. . . . .  296,225 
connecting your battery for a quanti ty current. Blind, house. H. B, Davis . . . . . . . . . . . . . . . . . . . . . . ... . .  296,144 

(69 H G E k 1 W h 
• 

h 
1Il0ck. See PaVIng block. 

) • • . as S : . at welg t per Blotter, A. N. Sill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,235 
square foot would solid ice 2 feet in t hickness sustain, Bolt heading machine, C. S. Seaton . . . . . . . . . . . . . . .  296.073 
the ice resting upon t.he water surface ? Could a train I Book cover, E, S, Getchell . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.996 
of cars cross in safety ? A. Ice 8 incbes thick will bear I Books, receipt. check. draft, and sImilar, W. M. 
a weight upon sledges of 1,000 pounds per square foot Brinkerholf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  296,122 

(Haswell). We bave no doubt that ice 2 feet thick will , 1I00t. rubber, A. O. B?u:n . . . . . . . . . . . . . . . . . . . . . . . . .. . .  296,119 
b '1 d t . 'f th 'l  I l 'd b I Boot, rubber, I, F, WIlhams . . . . . . . . . . . . . . . . . . . . . . . . .  296,264 
. ear a raI roa �alll l  e ral s ar� proper y al on t e Boots or shoes, last or holder for lastinl/:, J. W. tce. 2. What r.tlO will correctly give the ho .. e power of I D. Fifield . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 296,154 
a body of water of different beads ? A. To compnte the Boring machine, Z. C. Phillips . . . . . . . . . . . . . . . . . . . . . 296,053 
power of a fall of water, multi ply the volume of the Box. See Culf box. Folding box. Safe deposit 
fiowing water in cubic feet per minnte by 62'5 (the box. 
weight of a cubic foot of water), and th is  product by Box trimming machine, packing, F. Myers . . . . . . . . 295,933 
the vertical height of the fall in feet. Divide this sum Brace. See Machine brace. 
by 33,000 for the horse power. Bracelet. H. A. Church . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 299,138 

7 A N J k h f • Brake. See Wagon brake . ( 0) . . • as s :  W at orm of a solId Brick machine, F. A . Comstock . . . . . . . . . . .  " . " .. . .  , 296,276 
stands the great�st twisting strain-cylindrical, pris· Brick machine, traveling, H, Stelzmann, . . . . .  , . , .  296,082 
moidal, or other form? A. The cyl indrical. Buckle, Keys & Lockwood . . . . . . . . . . . . . . . . . . . . . . . . . . 296,182 

(71) J. M, G. asks : 1. What is a Bun. Bnggy top, J. C. Oliver . .  " . . . . . . . . . . . . . . . . . . . . . . . . . .  296,045 
sen gas burner, and how is it constructed? A. A Bun- Burner. See Vapor burner. 
sen gas burner is one that burns with a non.luminons Butter pail, J. Meserole . . . . . . . " . . . . . . . .  . . . . . . . . . . . .  296.034 
fiame. It is often made by slipping a tube 3 or 4 incbes 

Button, !. G. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296,216 
Button att.ching implement, J. F. Thayer . . . . . . . .  295,954 

long over an ordinary gas burner, and drilling air holes Button fastener, F. A. Smith, Jr . . . . . . . • . • • . • . . . . . . .  295,951 
in the tube opposite the top of the gas bllrner. 2. What B utton f.stening, G, W. Fish . .  " . . . . .  " . . . . . . . . . . .  2�6,155 
kind of a thermometer is nsed for high temperatures, Cable way gripping device, R. K. Evans . . . . . . . .  " "  295,915 
such as melted cast iron. lead, or tin ; and what is it Calendar and paper weight, combined, L. Keller . . 296.179 
made of? A, PYl'ometers are used for high tempera- Calipers, W. A. White . . . . . . , , ,  . . . . . . . . . . . . . . . . . . . . . . .  296,259 

tures. See our advertising columns for these instru- Camp cbair and cot, W. H, Bakewell . . . . . . . .  " . . . . .  295,971 
ments. Can. See Fruit can. 

Cans clean while being fill ed. device for keeping 
(72) F, J. H. asks : 1. What the meaning of fish, meat, fruit, and other preserving, T. 

terms, mounted in tension and arranged for quantity? Levi . . . . . . . . . " "  . . . . . . . . . . .  , . . . . . .  " . . . . . . . . . . . . . .  296,028 
A. A battery is said to be connected for tension when Car brake , J. P. Centner . . . . . . . . . . . . . " "  . . .  " . . . . . . " 296,274 
the pOEitive pole of one cell is connected witb the nega- Car brake, electro magnetic. H. S. Park . . , .296,211, 296 .212 

tive pole of the adjacent cell, and so on. A battery is Car coupling, J. H. Beidler . . . . . . . . . . . . . . . . . . . . . . . . . 296,114 

connected for quantity when all the posi tive poles com. Car coupling, S. & S. Crocker . . . . . . . . . . . . . . . . . .  " . . . . 295,98. 
municate with one conductor, and all of the negative Car coupling, F. J .  Hetzner . . . . . . . . . . . . . . . . . . . . . . . . .  296,005 

poles communicate with another conductor. 2. How 
Car coupling. C, E. Mark . . " . . . . . . . .  " . . . . . . . . . . . . . 296,026 
Car coupling, Mignault & Dion . . .  " . . . . . . . . . . . . . . .. 296,20. 

shall I arrange a bichromate of potash battery for Car coupling, N. B. Sheldon . . . . . . . . . . . .  " . . . . . . . . . . .  296,238 
incandescent electric lighting ? A. Con'nect it for ten· Car coupling, !. H. Trabue " . . . . . . . . . . . . . . . . . . . . . . . . .  295,956 
sion, 8. What shall I coat an oak box with to protect Car, dumping. M. Van Wormer . . . .  " . . . . . . . . . . . . . . .. 296,088 
it from the acid of a bichromate of potash batt ery? A. Car, stock, L. R, Stiles . .  " . . . .  " . "  . . . . . . . . . . . . . . . . .  296,245 
You might soak the wood in paraffine, Better use Car wheel and .xle, M, Jordan . . . . . . . . . . . . . . . . . . . . . .  296,017 
glass jars. Car wheel and axle , S. J, Stevenson" . . . . . . . . . . . .  296,244 

(73) 0 A B k Wh t • d . Car wheel hub, J. V. Hawkey . . " . . . . . .  " . . .  " "  . . . .  296,()()I, . . • as s :  a Elze an qu antIty Cars, machine for driving endless ropes for the 
of magnet wire sbould be wound on a round iron core propulSion of street, G. Poole . . . . . . . .  " . . . . . . . . .  296.057 
7.i in . by 10 in" to make the stronge.t magnet, for a CarrIage, child 's, B. V. B. Dixon" . . . . . . . . . . .  " . . . .  296.149 
short time, witb a single Leclanche cell, prism form, Varrlage top prop bl ock, J. Stanley" . . " . . . . . . . . . . . 296,240 
telephone size? Wind the opposite ends for 2� in. Cartridge lo.ding machine , F. I,. Chamberlin . . . . . .  295,980 
with No. 24 silk covered copper wire. Let the depth of Case. See Blacking case. 
the winding be about 7.i in. or Ya in. Caster or other article of table service, table, 

Hull & Yale . . . . . . . . . . . .  " . . . . . . " . . " . . . . . . . . . . . . 296,287 
(74) E. A. G, asks : 1. What is the value Ot' C.ster wheel and die for making the stlme, W. F. 

strength of exhaust steam as compared with live steam? R.venscroft . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . .  295,942 
A. Exhaust steam to have any value as a motive power ' Casting mould, electrotype and stereotype, C. B. 
must escape from the cylinder under pressure, and will i Cottrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 296,278 
detract, so much from the efficiency of the engine ; but Casting pan, electrotype and stereotype , C. B, 
in compound engines, where the exhaust of the high I Cottr�ll . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  " . . . . . . . . . . .  296.277 

l' d t th . t f th 1 Catamemal sack, N. A mm . . . . . . . . . . . .  " . . . . . . . . . .  296,104 pressure cy III er opera es e P' S on 0 e ow pres- I Cell case" manufacture of Jaeger & Faber du sure cylinder, a great gain in economy is claimed. 2. Faur . :: . . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . . . . . . . . . .. . .  296,288 If exhaust steam is ,""orked three times in an engine, Chain aud hook, guard, E. Langerfeld , . . . . . .  , . • . . . .  296,022 
what is the comparative strength of the steam in the Cbair. See Camp chair. 
workings? A. It depends altogether upon tbe manner Cheese curd, device for testing, E. V. Lapham . . .  296,189 
in which it is worked. We oioubt the utility of the Cheese press or mould, L. A. Rites . . . . . . . . . . . . . . .  296,064 
third cylinder. 8. From whom could one get a disin. China and glassware. apparatus for decorating, 
teres ted yet practical aud scientific opinion of the H. Schulze· Berge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,223 
merits �f a newly patented �team en�ine as compared ChIna and glassware. applying fusible metallic 
with other engines ? A. 1n any of our engineering schools colors to, II: Schulze·Berge . .  , . . . .  " " . . . . . .. . , . . 296,226 

'11 fi d h Id k th Churn, M, McKmney . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . . .  296.202 
you WI n persons w 0 wou ma e e required Churn. tl. C. Pyle . . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,296 
tests. \ Clamp. See Drum and cymbal clamp. 
I (75) W. F. L. asks : How th e carbon but\ C loak, J. Landesmann . . . . . . . . . . " . . . . . . . . . . . . .. . . 296,021 

tons in Blake transmitters are polished? A. You can Clock pendulum regulator, S. M. Terry . . .  , .. , . . . . .  296,249 
readi ly polish the carbon buttou of a Blake transmit. Clock synchronizing apparatus, G. G. Wagner . . . . 296,256 
t b 

. I fi d f F h Coal dumper, T. Wallwork . . , . . . . .  , . . . . . .  , . .  , , . .  , . , .  296.089 er y uSlllg t ie ner gra es 0 renc emery paper. Coat sleeve, C, F. Butterworth . . . . . . . . . . . . . . . . . . . . .  296,130 :place the emery paper face upward on a level surface Cock box for water or gas pipes, stop, A, R. 
and rub the button on it. Ketcbam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296,181 

(76) C, W. C. asks : What size pipes should Colfee substitute and preparing tb e same, C. 
be nsed to bring 15,000 gallons of water every 24 hours I 

Alvord: . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,968 
4 miles under 150 feet head ? Want the smallest that : Cold drawlllg rods. etc., machIne for, C. C. BU-

would do the work. A. This depends much upon I lings. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,898 
bends in the pipe and smoothness of tbe bore. We 

Collar, ho�se . Tescb & Frank ,  
.
. . . . . . . . . . . . . . . . . . . .. . . :rna•2oo 

CompreSSIble gauge, C. A. Lerb . . . . . . . . . . . . . . . . . . . . :195,9Z7 
would not recommend pipe less than 1Jo; inch diame- Cooler. See Water cooler. 
ter. Copybook, copy case, and removable copy plate. 

(77) C. A, W, asks : Can you in form me D. A. Radley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  295,941 
how the papier mache fruit, etc" as used on the stage Corkscrew, A. J. Walter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,962 

is made? Papier mache leaves, fruit, etc., are made by Corn cutting macnine, green, G. W. Roberts . . . . . 296,066 
pressing tbe moistened paper, thick or thin according , Cornet, C, G. Conn . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . .  " , . .  295,981 

Corset stay, H. Reily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,068 
to the kind of work, in moulds,  and then drying in the Coupling. See Car coupling. Hose coupling. 
mould . Moulds should be slightly oiled w ith linseed Thill coupling, 
oil boiled. Fruit is pressed in halves, au d  glued t o· Coupling, C. E. M ark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,027 
gether. There is something in SCIENTIFIC AMERICAN Crank, J, H. Burks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  296,272 
or SUPPLEMENT about papier mache, Crusber. See Ore crusber. 

... . h b Culf box . !. P. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,958 luINERAI,S, ETC.-SpeCImenS ave een re· Cultivator, D, W. Branch . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,121 
ceived from the following correspondents, and Cultivator, A. J .  Marberry . . . . . . . . . . . . . . . . . . . . . . . .  296,025 
examined, with the results stated : Cultivator , W. S, Pates . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296.937 

Curtain fixture, T.  J .  Parkinson . . . . . . . . .  , . . . . . . . . . .  296,048 
C. p, C.-The specimen sent has no economic value 

as far as we know, except to dealers in minerals, Their 
valu.tion of it, however, won ld be very low. 

I N D E X  O F  I N V E N T I O N S  
For which Letters · Patent or the United 

States ,were Granted 

April 1, 1 884, 
AND EA.CH BEA.RING THA'I' DATE. 
[See note at end of list about copies of these pa tents.] 

Air and dust separator, J. P. Anderson" . . . . . . . . .  295.969 
Animal trap, H. B. Swartz . . . . . . . . . . . .  " . . . . .  " "  • . .  296,085 
Bag holder. P. Cole . . . . . . . . . . . . . . . . " " . , . • . . . .  " . . .. 296,135 
Ball trap. C. F. Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,247 
Baling press, A. Johnson" " . . . " . . . . . . . . . . . . . . . . . . . 296,014 
Barrel lifter and carrier, W. H. Ibelle . . . . . . . . ... . . .  296,010 
Barrels� casks, etc., head for. P. Moran . . . . . . . . • . . 200,088 
Barrels, manufactnre of, C. B. Wasbburn" . . . . . . .  296,091 
BatterY, See Secondary battery. 

Curtain fixture. G. E, Swan . . . . . . . . . . . . . . . . . . . . . . . 296,299 
Curtain loop,  B. F, Burnett . . . . . . . . . . . . . . . . . . . . . . . . . 296,127 
Curtain pin, ,J. Day (r) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10,464 
Curtain pole ring, J. Berbecker . . . . . . . . . . . . . . . . . . . .  �95,972 
Curtain roller fixture, J. Harris . . . . . . . . . .  " . . . . . . _ . . 296,008 
Cut.olfnozzle, C. T. Holl oway . . . . . . . . . . . . . . . . . . . . . .  296.172 
cutter. See Paper cutter. Sole edge cutter. 

Straw cutter, Vegetable cutter. Washer 
cutter. 

Dental drill hand piece, J. H. Siddall . . . • . • . . . .  " . . .  296,078 
Dlpper, G. T, Peters . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  296,0:)1 
Dish , butter, J. D. Lucas . . . . . . . . . . . . . . . . . .  . . . . . . .  296,2�3 
Ditching machine, tile drain , W. P. B. Decker . . . .  295,909 
Door and panel work, W. N. Miller . . . . . " . .  , . . . . .  296,035 
Door cbeck, F. M. Sears . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  296.229 
Door, ventilating, H. W. Eastman . . .  , . . . . . . . . , . . . .  295,989 
Dril l .  See Rock drill. 
Drills, manufacture of, C. Van Haagen . .. . . . . . . . . .  296,254 
Drum and eymball clamp, P. W. Fair . . . . . . . . . . . . . .  296,1.2 
Educational appliance, ,to H. Kennedlp. . . , . . . . . . . .  296.018 
Electric conductors, binding post for, A. G. Good. 

body . . . . " . . . . . . . . . .  . .  . . . .  , . . . . . . . . . . . . . . . . . 296,160. 
Electric switch board , T. N. Vall . . . . . . . . . . . . . . . .  " •• 296,253 
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Electric wire, manufacture of compouud, J. J .  Ml1Sical i:trument, niechantcal, A. H. Hlmr. , I Starch r�fuse; etc: : I1pparat�s fOr S?paratlng SOlid I �dl1tl'U:Stmtnl$. Williamson: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,966 )nond . . . . . .. . . . . . . . . . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . 296,165 . and hqUld portIOns of, 1 . R. Gr'mm . . . . . . . . . . . .  2\16,000 I _______ �_. ____________ --:-
Electrical: ' conductor and connecting device Musical instrument,' mech'anicaJ, · O. - S))aethe . . . . ' , . 296,23S Stave 

,
crozing machine, S. F. MaxwelJ . '," . ,- ; " • . • . • .  2<J6.1�9 ' IJ lside - l.Jflae. each _ i U !iJerr i n l l  .. ..  eo ",5 'ce n t s  a - I i  I IC.  

therefor; J. Kruesi. · . . . .  ' . . .  : . • . ' . .  " . . • . . .  ; ... . . .  296,185 N ut'and bolt .lock,' C_,_ V:an Duseu: 0 0; " . ' • • • • • • • • . • • • • •  295,960 Staying 'piece :fot lZarment slit opemngs, I. , P. , Back P.llU"e� ench hH�el ' l iol l  .. .. ..  81.00 u l i ue.  
Electrical conductors, manufacture of,  T. Shaw . .  296,07·1 Nut lock. G.  C. Ditzler . .. .. .. . . . . . . . . . . . . . . . .  : .. .. .. . .  295,�11 Turner . . . . . . . . .. . . . . . . . . . . .. . . ... . . . . . . . . . . . . . . . . .. . .  295.\l59 (About eight words to a line.) 
Elevator bucket, J. A. Holmes . . . .  , . •  " . . . . ...... . .. 296.008 Oil cake pressing apparatus. W. Krutzsch . . . . .. . . . .  296,18€ Staying piece for garments, G; E. Norris . . . . . . . . . . .  295.935 Engravings may head advertisements at the same rate 
ElIipsogmph, L, Abbott . . : . . . . . . ..... . . . . . . . . ... . . . 296,100 Oil call, incased, C. H. Tallmau .. . . . .  . .  . . . ... . . . . . . 296,248 Steamer. vegetable, L. M. Marr . . . . . . . . . . . . . . . . .. . . . .  295,930 per line, by mea.811rement. as the letter 'fYl'es8. Adver-
Embroidering machine, R. Freitag . . . . . . .. . . . . . . . . .  295,917 Oi l  cloth, manufacture of, A. F. Buchanan (r). . . . .  �0,462 Steels, combining, J. J. WillIamson . . . . . . . . . . . . . . . . . 295,965 tisements must be r�ceived at publication qtfice as early 
Enameling iron ware, H. C. Milligan . . . . . . . . . . . . . . .  296,206 Oil from oleaginouS substances, apparatus for ex' Stereoscope, H. E. Pierce . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,055 as Thursday mormnq to appear .n "ext ,"sue. 

Engine. See Rotary engine. tracting, W. Krntzsch . . . . . . . . . . . . . . . . . . . . . . . . .  296,187 Stereotype plates, method of and apparatus for 
Engine reversing and (jut·off /lear, A. F. Johnson. 296 .013 Oi l ,  Inbrlcating, J. E. Gi l l . . .  .. .... . .. .. ...... .. ..... 296,159 drying matrices for, Pearce & Hughes . . . . . . . . . 296.049 
Evaporator. furnace, T. & J. M. Scantlin . . . . . . . . . . .  296,U72 Oil presses, division plate for, L. Andrews . . . . . . . . .  296, 105 Stereotypes, device for locking removable, E. E. 
Extension bit. W. Steers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296,242 Oiler, J. S. Park . . .  . . . . . . . .  . ...... . ..: . . . .. . ... . . . ....  296,047 Pratt . . . . . . . . . .. . . . . . . . . .. , . . . . . . . . . . . . . .. . . .. . . . . .  297,061 
Fabrios · to ·  a . background. application of, A. Oiler, crankpin. C. H. Parshall . . . . . . . . . . . . . . . . . . . . . . 296,214 Stitches, hand apparatlls for forming, C. Stickel . .  200,084 

Freschl . . . . . . .  ·. ' . . . . . . . . . . .  · . . . . .. . . . . . . . . . . . . . . . . . . .  296,'483 Ordnance, breech loading, H. & F. H. DurelJ . . . . . .  296,281 Stone, cutter for dreSSing, F. Trier . . . . . . . . . . . . . . . . 296,252 
Fastening, metalli:3, H. Harr1s . . . . . . . . . . . . . . . . . . . .  296. 1 66 Ore crusher. J . C. \Viswell . . . . . . . . . . . . . . . . . . . . . . . . . .  296,096 Stone, manufacture of artificial , M . McNamara . . . 295,931 
Fastening, metallic, F. A. Smith, Jr . . . . . . . . . . . . . .  �96,079 Ore separator, Fair:tleld & Shead . . . . . . . . . . . .  295,992, 295.993 Stove, hot blast, J. J. Airey . . . . . . . . . . . . . . . . . . . . . . 296,101 
Faucet, H. Mattul lath . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 296,031 Ore separator, Shead & �'ajr:tleld . . . . . . . . . . . . . . . . . . . 296,075 Straightening", bending, and punching machine, 
Feed regulator. J. Lucas . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,024 Ore separator, magnetiC. F. V. Rouleau . . . . . . . . . . . 296,068 J. Cosgrove . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,279 

Feed water purifier, J. T. Mead . . . . . . . . . . . . . . . . . . .  296.203 Ores atld for other purposes, apparatus for treat- Straw cutter, .E. W. Ross . . . . . .. . . . . . . . . . . . . . . . . . . . .  295,947 
Fence post, Mo ll & Hottes . . . . . . . . . . . . . . . . . . . . . . . . . 296.037 lng, 1'. R. Ti)nby . . . . . . . . . . . . . . . . . . . . . .. . . . . ; .. . . . .  296,251 Sngar, cooling and drying, Niese & .Dlnkel . . . . . . . . .  296,042 
Fence post, E. Rutz . . . . . . . . .. . . . . . . . . . . . .  296,069, 296,070 Organ case, reed, M •. Clark , . . . . . . . . . . . .. . . . . .  .' . . . . .  296, 134 Sugar cooling apparatus, Niese & Dinkel . . .  296,040, 296,041 
Fence post. T. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,237 Oven, portable bake, E. P. Geneste . . . . . . . . . . . . . . . . 296.284 Superl:lCater, G. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,175 
Fences, metal post for wire. L. Goddu . . . . . . . . . . . . .  295,918 Oversboe or arcfic, J: .B. Belcher . . . . . . . . . . . . . . . .. .. 296,115 .superheating furnace. G. Jones . . . . . . . . . . . . . . . . . .  296,176 
Fencing. barbed metall iC, A. Potts . . . . . . . . . . . . . . .  296,030 Packing, car axle. W . H. Wright . . .. . . . . . . . . . . . . . . . .  296.098 Suspender end, C. C. Shelby . . . . . . . . . . . . . . .. . . . . . . . . 296,076 
Fertilizer distributer. J. W. Spangler . . . . . . . . . . . .  296,239 Packin", piston rod. T. A. Myers . . . . . . . . . . . . . . . . . . . 296,295 Swing and chair, combined, F. Robinlus . . . . . . . . . . .  295,946 
Fibers, machine for opening, cleaninf,r, and con- Paper, apparatus for feeding sheets of, F. C.  Table. See Game table. 

den sing text ile, Perbam & Clarke . . . . . . . . . . . . . .  295.938 Thielscher . . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  295,955 Tag. metallic, :\1. Kersten . . . . . . . . . . . . . . . .. . . . . . . . . . . . 296,180 
File, letter and bill, G. W. Plummer . . . . . . . ... . . .. . . 295.940 Paper bag, G. o. Blowers . . .  ; . .. . .. ... . ....... . . . . . . .  296.117 Tap wrench, M . S. Brooks . .. . . . . . . . . . . . . . . . . . . . . . . . . . 295,904 
Filter, J. M. I,earned . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 295,926 Paper box covering machine, L. Weston . . . . . . . . . 296,257 Telegraph or other pole, G. F. Brott . . . . . . . . . . . . . . . .  295.905 
Fire escape, T. Macdonough . . . . . . . . . . . . . . . . . . . . . . . . 295,929 Paper calendering machine, M . Solinger . . . . . . . . . .  296,030 Telephone, Cook & Graves . . . . . . . . . . . . . . . . . . . . . . . . . .  295,983 ' 
Fire escape. E. F. Sherman . . . . . . . . . . . . . . . . . . . . . . . . .  296,298 Paper cutter and die press, J. H. Lawlor . . . . . . . . . . .  296,191 Telephone, mechanical, H. & E. Seligman . . . . . . . . .  296,280 
Fire escape R Stevenson . . 296 242 Telephone sigDalin� apparatus, W. J. Dudley . . . . .  295,9]3 
FI \ d'd S' E D" ' : 

. . . . . . . . . . . . . .. . . .. . . .  
296\45 Paper cutting machine, H.  T. C. Kraus . . . . . . . . . . . . 296.184 'I'heater appliance, bydraulic, R. Gwinner et al . . . .  296,286 re escane a er, .' . . aVIs . . . . . . . . . . . . . . . . . . .  ; .  , Paper macbines, automatic felt guide for. B. A. Flower.pot, D. O. Martin . . . . . . . .  ; .. . . . .... ... . ... . . .  296,028 Schubiger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 296,222 Thermostat, M. D. Porter . . . . . . . . . . . . .. . . . . . . . . . . ... . 200.058 

Foil, manufacture of ornamental . metallic, n. S. Paper making machine, J. V. Stenger . . . . . . . . . . . . .  296,083 '1'hill coupling, C. W. Ament . . . . . . . . . . . . . . . . . . . . . . . . 296.103 
& J,. Crooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 295.986 Paper wal let, A. L. Sewell . . . . . . . . . . . . . . . . . . . . . . . . .  295,949 Thrashing machine. J . A. Ream . . . . . . . . .. . . . . . . . . .  296 .111 

Folding bOX, H. Krog, Sr . . . . ; .. . ....... . ......... . ... 200,020 Paving block. R. Campbell . . . . . . . . . . . .. . . . . . . . . . . . .. 296,131 Thrashing machine. J. M. C. Jones . . . . . . . . . . . . . . . . .  296,015 
Folding fabrics and inserting pressing boards be- Pencil, T. M. Kenney . . . . . . . . . . . . . . . . . . . ' . . . . . . . . . . . .  295,923 Thrashing machines. self-feeding and band · cut-

tween the folds thereof. machine for. Rumer Pencil, pen, or toothpick case, A. H. Woodward .. 296,302 ting attachment for, S. S . Barr . . . . . . . . . . . . . . . . . . 296,109 
& Meissner. . . . . . . . . . . . . . . . . . . .  � . . . ._ . . . . . . . . . . . . 296.061 Pin.  See Curtain- pin. Tile and sewer pipe· machines, feeder fOr, J. S. 

Forge lever, detachable,. J. F. Winchell . . . . . . . .. . .  �96,266 p·t h I Bl th I 95 02 Smith . . . . . . . . . . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . .  296,236 
Frame. See Spectacle frame. I c er cover, . umen a . . . . . . . . . . . . . . . . . . . . . u. 2 ,9 Tire tightener, \V. Campbell . . . . . . . . . . . . . . . . . . . . . .  295,979 

WO R K S H O P  
R E C E I P T S .  

S E CO N D  S E R I E S .  
A reliable Handbook for Manufacturers, MechaniCS, 

and Sc1entlt:lc Amateurs. 485 pages, size 7U x 5 inches. 
Price Two Dollars, postage prepaid . .  

Descriptive Oatalogue wnd Oirculars mailed free. 

Fruit can. E. Cogswell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,907 �Iane. jOiner�s, Mosher & Ford . . . . . . . . . . . . . . . . . . . . .  296.207 Tool hplder, C. D. Hawley . . . . . . . . . . . . . . . . . . . . . . . . . . .  296.167 
Furnace. See Blast furnace. Evaporator fur- lane. variab e bencb , A. Fales . . . . . . . . . . . .. ... . . .  295.916 Trace trimming . •  r. M. Basinger . . . . . . . . . . . . . . . . . . . .  296,110 E. & F. N, SPON, 35  MURRAY ST., NEW YORK, 

nace. Gas melting furnace. Metallurgical gas Planer attachment, metal ,  E. R. Bryant . . • • . . . . . .  296,270 Trap. See Animal trap. Ball trap. Plumber'S 
furnace. Regenerator furnace. Superheat.. Planter and fertilizer distributer, combined seed. trap. 
Inl! furnace. Pla:�,?�:���l:�; �t;��h:r;��t: ���d:' Eb�;h��t '& 

295,9,�9 Tray, dinner, F. Neumliller et al . . . . . . .  . . . . . . . . . .  296,043 

]'urnaces, apparatus for feeding fuel to andin, Stevens . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  . .  .. 296,151 Tricycle. F. C.  Atherton . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,894 
T. Sr., J. Sr. , T. Jr., & J. Vicars, Jr . . . . . . . . . . . .  296,301 

PI t G W T b I I  295 953 Trunk or case. sample, H. W. Mattoni .  . . .. . . . . . . . .  296.030 
Gange. See Compressible gauge. Miter gauge. an er, corn, • . ar e . . . . . . . . . .  . . . . .  . . . . . . . . . .  . Truss. hernial. W. L. Tucker . . . . . . . . . . . . . . . . . . . . . . .  296.300 
Game board, dice box. etc., A. A. Jackson . . . . . . .  296.012 Plastic materials ,  machine for shapmg, W. Kilian 296,183 Type writer, T. A. Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,990 
Game table, F .. R. De Foy . . . . . . . . . . . . . . . . . . . . . . . .. . . .  296,280 �:ow, � w. :all · h ·  . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  296,103 Umbrella tie. W . J. Chambers . . . . . . . . . . . . . . . . . . . . . . 296,132 
Gas, apparatus for the manufacture of hydrocar. ow, . B. t. Jo n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,246 Valve, straight.way. 1'. B. Page . . . . . . . . . . . . . . . . . . . 296,046 

bon, W. F. M. McCarty . . . . . . . . . . . . . . . . . . . . . . . .  296,201 Plow, E. n. Starke . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . .  295,952 Vapor as a motor power, liquid fOr and process 
Gas. generating, G. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . 296,289 Plow attacbment. J. Lawrie . . . . . . . . . . . . . . . . . . .. . . . . .  295,925 

of generating a compound. W. L. Lowrey .. . . . .  296,197 
G t G J � 290 Plumber's trap. T. Dark . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  295,008 V b Z D . 296 147 aSA'enera cr, ' . ones . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " tN , . Pole, clothes line" M. Bartlett . . . . . . . . . . . . . . . . . .  295,895 apor urner, . aV1 E l.  . . . .  - . . . .  . . . . . . . .  . . . . . . . . . . .  , 
Gas, manufacturmg hydrocarbon, W. F. M .  Polishing compound, H. H. Becker . . . . . . . . . . . . . . . .  200.112 Vegetable cutter, C. L. Williams . . . . . . . . . . . . . . . . . . . 296.261 

McCarty.. . . . .. . . . . . . . . . . . .. . . . . . . .  . .  . . . . . . . . . . . . .  296.200 , Pol ishing liquid. E. Ludwig . .  ; . . . . .  ; . . . . . . . . . . . . . .  296.303 Vehicle spring, C. A. Behlen . . . . . . . . . . . . . . . . . . . . . . . 296,118 
Gate or valve, P. GIOvannInI . . . . . . . . . . . . . . . . . . . . . . . .  295,9!l8 Pool rack, H. W. Callender . . . . . . . . . . . . . . . . . .  296, 136, 296,197 Vehicle spring seat . L. Warren . . . . . . . . . . . . . . . . . . . . .  295,968 

HEAT AND LIGHT.-BY ROBERT 
Ward.-An able and interesting review of some of the 
former and present theories of scientists to account for 
���J'��%�C�

i
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�:�gi�g����\Sh��;i�� 

have been founded. Contained in SCIENTIFIC AMERT­
CAN S(TPPLEME"T, No. 21)9. Price 10 cents. To be had 
at this office and from all newsdealers. 

Woodworking M ach i nery. 
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Agricultural Works, Carriage 
and Buggy Shops, and General 
Wood Workers. Manufact'd by �Vi�I���1�:ti�\h.��:l�. ��., Ful l ,assortment of Perin' Saw' Blades. Gearing. �pron, G. N. Clapp . . . . . . . . . . . . . . . . . . . . . . . . .  ��.906 Post. See Fence post. . Vehicle top, E. Warren. . . . . . .  . .  . . . . . .. . . . ... . . ... 296,090 

Gem settmg, J. H. Shuemaker . . . . . . . . . . . . . . . . . . . . . .  296,234 Pot. See Flower pot. Wagon brake, Hocking & Jones . . . . . . . . . . . . . . . . . . . .  296.171 SCIENTIFIC AMERICAN SUPPLE. Generator. See Gas generator. Potato digging machine A L Higley .. . . . . . .  296.168 Wagon brake lever, 'I'. J. DaTies . . ... . . . . . . . . . . . . . . . 2
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ICr Glass • .  .apparatus . .  for applying . po.wdered sub· . . .  . . . . .  Wagon. lumber, O. Kinsley. . . . . . . . . . . .  . . . . . . . . . . . .  " S "  
stances to surfaces of, H. Schulze-Berge . . . . . .  296,228 Potter's mould, A. Woeber . . . . . . . . . . . . .. . . . . . . . . . . .  296,097 Wash bench and step ladder, J. S. Nelson . . . . . . .  296,209 t��';,��nt��SO to be had of newsdealers in all p�rts of 

Glass meltillg turnace, H. Schulze'Berge . . . .. . . .  296,227 Press. See Baling press. Cbeese press. Washer. See Slate washer. Wheel washer. 
Glassware, machinery for decorating. H. Schulze. Pressure regulator, W. Bnrnett . . . . . . . . . . . . . . . . . . . .  295 .978 Washer cutter, J. Rath . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,219 THE SWEETLAND M') 'G 

Berge .. : . . . . . . ; .... .  ; . .. .. .... . .. ...... . ; . . . ..... .. 296,224 Printer's quoin, J. Polhemus . . . . . . . . . . . . . . . . . . . . . . . . 296,0b6 Washing machine, J . W. Rhoades . . . . . . .. . . . . . . . . . .  295,943 
COMPANY, 

WAI,LINGFORJ), CONN. Gloves. shoes, elc. , .fastaner for., W •. L. Eltlegren. . .  295,914 PrDcess apparatus, N. G. Gurney . . . .  , . . . . . . . . . . . .. .  296.285 Watcb ,�ovemept, H. B. Mears . .  : . .. . . .. . . . .  , . . . . . .. . . �:204 
Qold • .sllver. and .C"PJ;iar . 61"es. roastlng and dls .. � .  Propeller,J!crew, A. VOl1 .Buonaccoral dl Ftsto;Ja . • 296,271 Wa:tch wtndlng mechanism. O. E, HinkUn . . . . . . . . . 2\16.170 

integrating. D. IV. Birmingham . . . . . . . . . . . . . . . .  296,116 Pulley. belt. A. T. Irwin . . . . . . . . . . . . . . . . . ..... . . . . . .  296,173 Water clo"et. "eat cover, D. O. Cowen . . . . . . . . . . . . .  296,141 
Grain.binder, J. F. Appleby . . . . . . . . . . . . . . . . . . .. . . . .  295,970 Pulley, self·lubricating 100se, E. F. Gordon . . . . . . .  295,999 Water cooler. C. F. Wisloh . . . . . . . . . . . . . . . . . .. . . . . . .  296.095 
Grinding chisels 01' tools of various kinds, ma' Pump, O. W. Hammond . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  296,001 Waterproofed ·textile fabric, !. F. W illiams . . . . . . . . 296.263 

cbinery for. J. Birkenhead . .  _ . . . . . . . . . . . . . . . . . .  295,900 Pump and condensing apparatus for engines. Weatber strip, D. Gibbons . . . . .  , . . . . . . . .  � . . . . . . . . . . . . . 296,158 

Manufacturers of 
" T he Sweet l a n d  C h uck." 
WA N TED, A TIN N E ll .  One who understands 

Tinning both Gray and Mal leable Iron. Address 
TINNEI'!, P. O. BOX, 773 N ew York. 

Guitar, J. C. Cooke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,984 combined feed, J. Houpt . . . . . . . . . . . . . . . . . . . . . . .  296,009 Wheel. See Car whee) .  
Harne, J .  F. Knorr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,924 RaCk. See Pool rack. Wheel washer, vehicle, B. Masterson . . . . . . . . . . . . . .  296.029 THE FLIGHT OF BIRDS. - BY A. C. 
Harne attachmept, O. P. Letchworth . . . . . . . . . . . . . .  296,193 Railway switch, horse, B. L. Randall . . . . . . . . . . . . . .  296.062 Whiffietree, H. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,275 �;::l�li,es

ll·th!n
st�:rr���n�l�R�r'b\�d;-:h�� t,

h�:dutrg! 
Handle-attaching device for tools, J. R. Hood . . . .  295,922 Railways, apparatus for preventinli accidents on. '  Whiffietree hook. J .  B .  W!lliams . . . . . . .. . . . . . . . . . . . . 296.265 mechanical fJrinciPles involved I n  fiight, and from thence 
HarneS>! pad tree. E. A. Cooper . . . . . . . . . . . . . . . . . . . . .  296,140 D. & D. Roberge, Jr . . . . . . . . . . . . . . . . . . . . . . . . . .  296.065 Windlass, F. A. Grater . . .. . . . . . . . . . . . . . . . . . . . . .  ; . . . .  296.161 ��i1ry

h�:d t,:: ����i�����v����e�u����d�ts'mu�f:;f:� 
Harness rosette, R. W. Jones . . . . . . . . . . . . . . . . . . . . . . . 296.178 Rake. See Hay rake. Window shade bar, H. L. Judd . . . . . . . . . . . . . . . . . . . . 296,291 With 7 cuts. Contained in SCIE"T1FIC AMERICAN SUP. 
Harrow. H. M.  Sherwood . . . . . . . . . . . . . . .  , ..... . . .. ... 295,950 Reel. See Line reel. Window shades, device for operating, Blank & PLlCMENT, No. 298. Price ]O cents. '1'0 be had at this 
Harvester,.D . .  W. Bovee . . . . . . . . . . . . . . . . . : . . . . . . . .. .  296.120 Refrigerator, air cooling. D. San derson . . . . . . . . . . .  296,071 Anthony . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.901 office and from all newsdealers. 
Harve.ter, J. R. Sevj)rance . . . . . . .  ,. . . .. . . . . . . . . . . . .  296,281 Refrigerator car, T. L. Rankin . . . .  . . . . . . . . . . ... . . . 296,218 Wire bending machines, C. F. Beaman . . .. . . . . . . . .  295.269 H I'R H S' IM l' RO VEH H 00'1' BEER. r�ck-
Har""ster. cutter", mechlm\sm for driving. Dun- Regenerator furnace, G. Jones . . . . . . . . . . . . . . . .. . . . . 296.174 Wire crimper, M. M. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . 296,177 age. 2lic. Makes 5 gallons of a dehclOu8 

& L 296 150 Reg' te and alarm Lettelier & I'rttt 29n94 W· d '  f 'h dl' , d b b W 'I' I .parkling and whGlesa le  bevel'nlre. gao' . acrone '.; . . . . . . . . . . . . .. . . . . . . . .  ; . , . . . . . , IS r . , t . . . . . .  . . . .  • •  , . Ire, eVlCe or an lng spoo .. e ar , . .  . - Solo by all Druggists, or sent by mail on 
TInsp Inck, G. Crouch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,987 Regulator. See Feed regulator. Pressure regu- Burrows . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296.273 , receipt of 2lic. C. E. HIRES, 48 N. Del. Ave., PhiIa., Pa. 
Hasp loc�, T. S . .E. pIXon . . . . .  , . . . . . . . . . . . . . . . . . .  295,912 lator. Wire machine, barbed, G. H. Lasar . . . . . . . . . . . . . .  , . .  296,190 I _. ____________ � ____ � ___ _ 
Hat binding nng, R. Eickemeyer . . . . . . . . . . . . . . . . . . .  296.,82 Reverberatory gas furnace, W. L. McNair . . . . . . . .  296,033 Wire -with metal,. apparatus for coating, L. Wil- $10 to $1 ,000. buys . county .righ.ts to manufacture 
Hay and grain rac,k. W. H. Lintz . . . . . . . . . . . . . . . . . . . .  296.195 Hing. See Curtain pole ring. Jiams . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296.094 r���r��(r��m�:l�\��ie��t���rt��lr:&� 1�0�i��rift6��

e,
::g: Hay and other elevators, C.  S. Ambruster . . . . . . . . .  �95.893 Rock drill , W. E . Peyton . . . . . . . . . . . . . . . . . . . . . . . . . . .  296.052 Woodworking machihe knife, S. J; Shimer . . . . . . .  296,077 fits 200 per cent . Specially suits wood ware trades. A d. 

Hay press, T. D.  Aylsworth . .. . . . . . . . . . . . . . . . . . . . . . . . 296.267 Roiling mill bearing, W. SteeL . . . . . . . . .. . . . . . . . . .  296,081 Wrench. See Tap wrench. ! dress J. BADGER, Rockville Centre, I,ong Island, N: Y. 
Hay rake. horse, D. W. Long . . . . . . . . . . . . . . . . . . . . . . . .  295,9.28 Roofing. felt, Haas & Howarth . . . . . . .. , . . . . . . . .. . . .. 296,163 ---- 'I For removing scale and keeping your boilers clean, us 
Hay shears, W. Millspaugh . . . . . . . . . . . . . . . . . .  • . . . . .  296.036 Rotary engine, S. & S. Broadbent, Jr . . . . . . . . . . . . . . . 296,123 DESIGNS. Hanley's Cle

. 

aning COmpoBit 
.

. ion. J . J .  Hanley, Troy, N.Y, 
Hay stacker, W. G. McCom •. s . . . . . . . . . . . . . . . . . . . . . .  296,032 Rubber surfaced fabrlc !l11d compositiJn therefor, Air box or case, O. S. Rixford . . . . . . . . . . . . . . . . . . . . . . . .  14,995 • 
Rilling and fertllizin/l machine. R.·W. Allen . . . . . 296.1 0'2 N. S. White . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  200,258 Bottle or fiask, J . K. Cnmmings . . . . . . . . . . . . . . . . . . . . .  14.925 I WA NTEJ) to correspond with inventors of articles 
Hoes. machine fDr making. R. E. Breed . . . . . . . . . . 295.903 Ruling machine, paper, J. C. Forman . . . . . .  : . . . . . . . 295,994 Carpet. A. Danby . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. 14,926, H,927 ot a.fct���� :.��.r.f.j\!f.'kft't�B'�;�!�g;,�b�1��' 

Call upon 
Holde ... See Tool holder. . Safe deposit box. J. Furrel . . . . . . . .. ... . . . . . . . . . . . . .  296,153 Carpet, H . Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,931 
Hook. See Ice hook. WhllHetree hook. I Safety attachment, E. G. Harley . . . . . . . . . . . .. . . .. . . .  296,002 Carpet, E. Poole . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  H,932, 14,983 NASAL CATARRH -BY DR. F. H. BOS. Horse detacher, D. D. Dantzler . . . . . . . . . . . . . . . . . . .  296,142 Sash fastener. E. O. Ladd . . . . . . . . . . . . . . . .  " . . .. . . . . .  296.188 Carpet. E. G. Sauer. . . . . . . . . . . . . . . .  . . . . . . ...  1 4.936, 14.937 WORTH. A paper read before the New York Academy Horse power, A. Zastrow . . .. . . . . . . . . . . . . . . . . . . . . . . .  296.099 . Saw. J. D. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,967 Carpet, S .. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  14,938 of Medicine ; to which is appended the discussion of the 
Hose coupling, T. E .. Wel l s  . . . . . . . . . . . . . . . . . . . . . . . . .  296.096 Saw guide. W . Williams . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  295,964 C pet F C Swann 14 93l to 14 94� subject which took pl�e subsequently among the memo 
House�, apparatus for moving, J. HO llingsworth .. 295,921 Sawmill, circular. C.  Esplin . . . . . . . . . ; . . . . . . . . . ....... 295,991 ar " . .  ......... .... .............. , . '93 bers� and in the course of which much light was thrown 
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e' Ice hOOk, D. F. Burgess . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,126 Sawmill , portable, W. C. Rodgers . . . . . . . . . . . . . . . . . . .  296,220 Hardware. ornamentation of builder's, F. Keil . . . .  14,928 treated ? Can It be cure� iU Contained In SOIENTIFIC Insulated 'conductor, 1'. Miner . . . . . . . . . , . . ... " . ,  .. 296,294 Saw, pruning, W. K. Stansbury . . . . . . . . . . . . . . . . . . . . . 296,241 Knife handle, G. W. Korn . . . . . . . . . .. . . . . . . . . . . .  14,929, 14:,980 AMF.RICAN S rTpPLEMENT, No. 262. Price 10 cents. 

Insulator for electric conductors, W. H. Davis . . . .  296 ,146 Saw vise, G. W. Burton . . . .. . . . . . . . . . . . . . . . . . . . . . . . . 286,128 Newel post. H. Textor . .  _ . . . . . . . . . . .  " . . .... . . . . ....... 14,943 1 To be had at this office and from all newsdealers. 
Jack� See r�ifting jack. Scraper, earth, O'Conno,r & Williams . . . . . . . . . . . , . . .  296,():I4 
JaCk or mule,  self.operating. W. F. Turnbull . . .. 295.957 Scraper, road. M. E, Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . 296,138 TRADE MARKS. �$  � Jewelry, manufacture of. H .. C . . Bon�face . . . . . . . . . .  296,118 Seal lock, J. W. Burd, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,976 11 050 I'l 0 
Knife. See Woodworking machine knife. Seals, fastening tin striP. E.  J. Brooks . . . . . . . . . . . . . . 296,1 24 Bitters, T.  Ripke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . � . .  , 1 ' '0 Eo< 

d tt d 6 ' Boot and shoe pegs, W. Flint . . . . . . . . .. . . . . . . . . . . . . . 11,048 ::l § "" Knife anll penholder, combined, 1. Phillips . . . . . . . .  296,054 Secon ary ba cry, A. Hai . . . . . . . . . . . . . . . . . . . . . . . 29 ,16. Cigars, Harvey & Parker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11 ,064 ' A •. S Knitting machine, W. Osborne . . . . . . . . . . . . . . . . . . . . 296,210 Seeding maccine, J. L. RHer . . . . . . . . . . . . . . .  " . ·O�·� 275.945 Cigars, J. Powell . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . 11,065 "d � � 
Lamp and torch support. band. J. S. Conwell . . . . . .  295.982 '1 SeparRtor� See Air and dust separator. Cigaxs,· Reid, Mlirdoc'h & Fischer . . . . . . . . . . . . . . . . . . . .  11,066 � t: �: 
Lamp collar, A. D. Vest . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296.255 separator. 

06 Cigars and ci�arettes, H. Segnitz & Co . . . . .. 11.06'l to 11 ,069 �8 .2: 
Lamps, automatic cut-out for electric, Bucking Sewing machine, G. A. Annett . . . . . . . . . . . . . . . . . . . . . ::!96,] Cig,are and c1g�retties� J. �. Sullivan . . . . . . . . . . . . . . . . .  : 11-,056 � 

ham & Townsend . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296,125 Sewing machine embrOidering attachment. G. W.. ] .. umber drIver'S calks. Lumber Driver's Calk Com- C) 
I,ast. V. K. Jones . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296.016 Baker (1') . . . . . . . . . . . . . . . . . . . . . . .. ... . . . . . . . . . . . . .  10,463 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l,On3 � 'i[i�iiiiii Latch. door, J. Romig . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  296.221 Sewing machine shuttle. J . Hoefier . . . . . . . . .. : . . .. 296,006 Medicine. llroprietal Y, E. W. Higbee . . . . . . . . . . . . . . . 11,062 I w"' l ey Lead, manufacture of spongy, Williams & Howell 295,262 Sewing mnchine table, 1. E. M yrick . . . . . . . . . . . . . . . .  296.039 Perfumery and cologne mixture, Weaver & & Russel l nlfg. Co.,  G .. eenfield.  in n s  • •  
Leather c;lrying and preSSing machine, W. A. Sewing' machine trimming attachment, 'V. F. Schandein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . . .  11.052 Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,948 Beardslee . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295.896, 295.897 Salt, fine dairy and table, Warsaw Salt Company . .  11,051 Lifter. See Barrel lifter. Se:wing machine tuck creaser. E. Bostock : . . . .. . . . .  295.975 Sheep dip, A. Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11.0'9 
Liftin/l jack, Mottram & Mundy . . . . . . . . . . . . . . . . . . . .  296.200 Shaft tip, carriage. W. S. Atwood . . . . . . . . . . . . . . . . . .  2\'6,107 Tobacco and cigarettes. p lug, twist, and smoking. Line reel. W. M. I,ockwood . . . . . . . . . . . . . . . .. . . . . . . . . .  296,196 Shnars. See Hay shears. A. Cameron & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11,060 
I,ock. See Hnsp lock. Nut lock. Nut and bolt Slate washer; H. L. Weed . . . . . . . . . . . . . . . . . . . . . . . . . . . 296,092 Tobacco, cigars, and cl/larettes. pIng, twist, and lock. Seal l ock. Slide test, J :  Fitz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296,156 smoking, A. Cameron & Co . . . . . . . 1 1 ,057 to 11.059, 11,061 
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ing3. Contained in SCI1QNTIFIC AMEHICA N SUPPLE­
�lENT, No. 2�a. Price 10 cents. To be had at this office 
and from all newsdealers. 

LOCK, M. Voigt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,961 Slipper, buck. J. C. Bickford . . . . . . . . . . . . . . . . . . . . . . . . 295.973 TobaccO, smoking, Wellfuan & Dwire '1'obacco 
Locks, attaching", .J . Kuster, Jr . . . . . . . . . . . . . . . . . . . . . .  296,292 Sno'w clearer. J. Forster . . . . . .. . . . . . . . . . .  , . . . . . . . . . .  295;995 Company . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  11,053 to Il,055 f (Wri:'tJt�E&�6'.��-..:r��:'M!:.

c
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ne Patent. 
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W
E I .. ocomot1ve. Buss & Kiihn . . . . . . . . . . . . . . . . . . . . . .  -. ... . 296,129 Soda, appara�us for the manufacture (!f ;bicarbo-

LocomotiVe, T . .  S. Tew . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 296,086 nate of. C. \\, igg . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 296.260 A printed copy of the specificatl(ln and drawing of I S lnA L L  A RTJCI,E� manufactured in wood or 
Loom �hedding :r:p.echanisJll, Y. & .L Boyle  • •  l r . . . .  2!l6.297 So1e edge cutter, rotary. W. D. Orcutt . . . . . . . . . . . . . :295,936 Rny patent in the foregOing list, also of any patent · · metal. on most favorab�e terms. Patent OtIice mod-
I .. oop form1ng and stamping machine, C . PeliSSier 296,050 Spectacle frame, J. H. Nicho ls  . . . . . . . . . . . . . . . • . . . .  295,934 issued since 186ti. will be furnished f�o:m thfs  office for 25 els a

E�rf��.ri.tif��lp����i� �:';
i
���nsWick, N. J. 

Lubricator. C. C. Harlow . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295,919 Speeder for the manufacture of rovings, coarse cents. En ordering please ,state the number nnd date 
Lubricator, C. 8. Parshall . . . .. . . . . . . . . . . . . . . . . . . . . . .  296.213 yarn •. etc .. J. F. Randall . . . . . . . . . . . . . . . . . . . . . .  296.217 pf the patent desired. and remit to �lunn & Co . • 261 
Lubricator, C. E. Pease . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  297,215 Spinning frame spindle and bolster, J. Blrken- Broadway, New York. We also furnish copies of patents 
Machine brace, S. Beal . . . . . . . . . . . . . . . . . . . . . . . . . .  296,268 head . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 295,899 granted prior to 1866 ; but at increased cost, as tbe 
Mail bag fastener, Hill & Webb . . . . . . . . . . . . . . . . . . . . .  296,169 SPlnnin . .• g ma
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s . . . . . . . . . . . . . . . . . . . . 295,974 \ spe.Cioe
. 
atlons. DOt being printed. must .  be copied by 

Mattress support, T. Burdick . . . . . . . . . . . . . . . . . . . . . . . 295.977 Spinning machines, apparatus for collecting and . hand.. . . . Metallurgical gas furnace, Durfee & Egleston . . . . • 295,9SB removing waste from, W� A. Delmag-e . . . . .. . . . .. 296,148 C anad i an l'atents may now be obtained by these 
Miter gauge, E. Hipolito . . . . . . . . . . . . . . . . . . . . . . . . . . . .  295.920 Spout, sal" C. C.  Post ., . . . .  , . . . . . . .. .. . . . . . . . . . . . . .  2\16,059 inventors for any of the inventions named In the fore-
Mould. See Potter's mould. Sprocket wheel. B. A. Legg . . . . . . . . . . . . . . . . . . .. . . . . .  :196,192 going list. at a cost of $40 each. For full instrnctions 
Motor for llllht maChinery. J. W. e: ibert . . . . . . . . . . 2\16,997 Square, try. W. A. Gahrlel . . . . . . . .. . . . . . . . . . . . . .. . . .  296,167 1 address Mnnn & Co., 261 Broadway. New York. Other 
Mowing machine, J. R. Severance . . . . . . . . . . . . . . . . .  296,282 Sqlllb. miner's. G. A. Ingram . . . . . . . . . . . . . . . . . . . . . . . .  2lI6,011 foreign patents IJIQY al80 be obtained. 

B U G G I ES for the TRADE. Territory given. 
ENTERPRISE CARRIAGE CO., 
CinCinnati, O. Catalogue �'REE. 

ROOFING 
For bu11dlngs of every description. Dnrable, light, 
easily applied. and Inexpensive. Send for sample. 
N. Y. COAL TAR CHEMICAL Co., 10 Warren St., New Yo�k. 
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Edwards' Works on the Steam Engine. 
rnode)'u A m e l'icRU ll'la l'i n c  EUf;Ci IlC!!;, JJOi l CI'S, n u d  

Scre w l" l'ope l l e t's. r:rheir Design and Construction. 
Showing the Present Pra('.tice 01' the most Eminent 

Atf!��E���H�:tSTq�!�� O U�N�9E���M £�LO 
T E N S I L E S T I\E N G T H. 3 9 .2 9 2 LbS T O  T H E  5 QU I\ I\ E  I N C H  EL A S T I C IT Y  9 .11 8 . > 01\  S A L E T O  
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and elaborate plates. 4to, . . . $;).00 
'..rh e  L']'actical  � t t!'alll  E u g i n e e l" s G l I i d f�  in tbe De­

sign, Construction, and Ma.nagement of American Sta­
tionary, PortabJe. and Steam Fire Engines, Steam 
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N E W Y O R K  B E L  T I N C  A N D  P A C K I N C  C O M P ' Y .  
T h e  O l d est a n d  I�al'ge(l)t ll'[an u fnctlu'el's of t h e  O l'igi l l n l  

S O L I ::D  V U L O .A. N" I T E  
A Untech i s m  o f  t h e  lll al' i l l f' l-'tt' a m  � l 1 g i l l e .  FOl' the 

use of Engineers, Firemen, and Mechanics. A Practi­
cal Work for Practical Men. I l lustrated by 63 engrav­
ings, including examples of the most modern engines. 
'.rhlrd edition, thorough ly revised, with much new mut­
ter. 12mo, 4H pages. . . . . $;.1 .00 

E M E R Y W H E E L S .  
A l l o t h f-'''  Id uds  J lI1 i t n t i o u �  a n d  Iuff'ri ol'. Our nnme is stamped in full upon all our 

standard B E I /l' J Ii C ; ,  l'A C J K J N (; ,  and H O S E .  Addre.s 
lfl odel' u  AlIlel'ica II Locolnotive E n g-hit's. Their De­
sign, Construction, and Management. lllustrated by �I).B::';,���' 0�2� � J':f'li'ookS sent by 'mail, ��eO:� N EW Y O R K  B E LT I N G  A N D  PAC K I N G  C O . ,  

N o s .  1 3  &. 1 5  P a r k  R ow. o p p .  Astor H o u se, N ew Y o r k. 
Postage, at the publication p')··ice, to any address in the 
world. 

Il'lr Our new Catalngue of Practical and ScientA,jlc Bouks 
96 P

�
es. 8vo, as 'well as a Catalogue of Books on steam and 

tjJ�f}H����n�.ng��ea !eta��8'of���t!e�, g�/�!l�l!!!�� 
inf}o Bridge Building, Stren(Jth of Materials, Raih'o� Oon-bt;'aU;�;; :r;n��1�ppY�f���1:'i::,1��i�f��%
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Posta(1e to any one 'iIn awy part oj the world whu will jur­
ni8h his address. 

H E N R Y  CA R E Y  B A I R D &. C O . ,  
INDUST R IA L  P UBLISHERS, BOOKSELLERS & IMPOR'reRS, 

81 0 Wal u u t  iStl'eet, Philade l p h i a, l'a. 

Corne l l  Un ive rs ity . 
COURSES IN 

Electrical Engineering, 

Mechanical Engineerin g ,  

Civil En gineerin g 

and Architecture. 
E n U'Rnce EXflln i u flti o n s  HCR'i n nt 9 A. If I., June 

1 6  and Sept. 16 I SS4. 
For the U NIVERSITY REGISTER, containIng full  

statements reu-arding requirements for admission, 
courses or study. de2rees, honors, expenses. free scho-
Wl�
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Ithaca, N. Y. 

LEATH E R  DYEING-COLORS AND 
sbades applicable to . A valuable technical paper by 
Eug. N. Beller. Properties of light. 'l�he primary colors. 
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Ani l ine dyes not suitable for leather. Contained in SC[­
EN'l'IFIC AMERICAN SrpPLEMENT, N:>. 40�. Price 10 
cents. To be had at this office and from all newsdealers 

H O L LA N D  &, T H O M PS O N ,  
;.1 1 ')'  Rivel' Stl'eet, Troy, N .  Y. 

Manufacturers of the Holland Boiler for heating bui ld­
ings of all kinds with steam. Plans and �peclflcations  fur­
nished by a competent engineer of 20 years' experience. 

LIQu m VOTEX RINGS-CERTAIN 
k������Sg:C�gi�1��:�! ��auttfu�Pye:t �e;i s�;le e��

s
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ments on vortex rings made by the author i n  conjunc_ 
tion with L. Reed, F.C.S. With Sixteen i l lustratlous. 
Contained in S('n�NTIFTC AlUl';RlCAN S U P PLEM ENT, 
No. 400. Price 10 cents. To be had at this otllce and 
from all newsdealers. 

SEWAGE DISPOS A L  FOR ISOL ATED 
Honses.-By Geo. E. Waring, Jr. Contained In the SCI-

�:n1�I¥O 1:t��C:t�b�;�&��:���';�lr�� �rlt�ws��!S:r�� 

$;)" to $90 per day at home. R amples worth $5 free. 
'" Address STINSON & CO., Portland,Maine. 

B E F O R E  Y O U  B U Y  A B I C Y C L E  
Of anv kind . •  end stamp toGUMP DDOS., t�!��E���'d' �':c�a:g� J��;tru��!:��� 
Second-hand BICYCLES taken in exchange. BI�(:LES Repaired and Nickel Plated. 

ROUND SHOULDERS. OR ANTERO-POS· 
terior Curvature of the Spine .-By Vha". F. Stillman, M. 
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]OMPRESSlNG AUt -BY JOHN STUR-
geon. An important paper, showing the most effiCient 
and economical way of effecting ttle compression of air 
for use as a motive power. Illustrated with engraving 
of an air-compressor for obtaining Jow pressures. Con-
fti�.

d J:lc�iJ���I:�C 
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aU newsdealers. 

I GOLD WATGH FREE ! 
, The puhlishers o f  the Capitol City Rome Guest, the wel1-
known I l lustrated Li�rary :md Family Magazine, make the fol-
l��I\:gri:��;,

a��fo�� ��n! ���h,1�il �:��i�e
t��';,�id ��id��d�:: 

Jluntin.: Cused Swiss W atch, worth *50. If there be more 
than one correct answer, the second will receive an elegan t St etn .. 
winding 81h'er \V ateh ; the third, a key-winding Siher 
W uteh. Each person must send 26 cent!; with their answer for 
which they wil l  receive three months' subscription to the Home 
Guest, a 50 page Illustrated Book And our Bonanza Premium Col­
lection o r  32 portraits of prominent persons, 26 needlework designs, 40 popular SOllj?S, 30 popular games, 30 money: making receipts, 46 �uEs��ii1R�oItri:sCo��a�plcI�L �fA:t;�� 
tion Steel Eng-raving of W:l.shington, !!ize 15 1 -2 :z: 16 inches, free to the first, 1000 pe:-aons answerin£ thli adYertil�ment. 

RAISING AND MOVING MA SONRY 
Builllings.-Descript1on of some of the more approved 
methods of lifting massi ve �tructures and moving them 
t�a�fg�
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moved to some dIstance without accident. Contained 
in SC I ENTIF IC A M I!: HICAN SUPPLEMENT, No. 4-04-. 
Price 10 cents. To be had at this otllce and from all 
newsdealers. 

as to how the deformity should be treated by mechanical 
and physical means. lIIustrated witb 3 figures. Con­
tained in SCIF. N T f F fC Al\IERICAN SUPPLEMEMT, No. 
�r:ewrd"!�Tl

�
s.
cents. '1.'0 be had at this otllce and from EXPERIMENTS IN ACOUSTI CS. - A 

TI-IE CENTRAL PAOIFlC R. R. FERRY .  
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Bay, with a genera,] view of the ferry slip, and five fig­
ures showing the general construction of the boat. COIl­
tained in S CU:N 'l' I }'IC AM Ii:RICA :-.I S U PPL EMENT No 
3 119. Price 10 cents. 1'0 be bad at this otllce and 'from 
aU newsdealers. 

R u bber Stamps. Best made. Immense Catalogue 
free to Agents. G. A .  Harper Mfg. Co., Cleveland, O. 

THE MUSK CATTLE OF AMERICA. ­
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anomalous North American animal-the " Musk Ox. " 
Contained in SCIENTU'IC A 1\f E B , I C A N SUPPLEMENT, No .  
4 0 0 .  Price 1 0  cents. T.o be had at  this office and from 
all newsdealers. 

$3.50.00 roe�o�g�t�;;t �aJ��':s�ll�c!t�:;!�,nf�i-s���: 
el'al ,State Agency. Responsible Co. Busi ness practically a 
monopoly, I'ivaling the Telephone. $500.00 cash required 
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N E RVOUS DE B I LlTYq!ekl��! 
FRENCH HOSPITAL METHOD. New to America. 
Clv lalc Remedial AKenCy. 1 60 Fulton St .• New York 

RUPTURE 
266th EDITION. PRICE ONLY $ 1  

B Y  M A I L  P O S T P A I D .  

KNOW THYSELF 
A Great Med ica l  Work on Manhood 

E
,VA.PORATING 

, Fun treatise ·on improved 
metbods. yields, profit.!!:-prices 
and genera! statistics, .l' ltEE . 

AMERICAN MAN'F'G CO.  
" .BOX R , "  WAYNESBORO, PA. 

FRUIT 

THE PHOTOPHONE.-DESCRIPTION 
by Prof. Alex. Graham Bell of the new apparatus (Pho­
tophone) for the production and reproduction of sound 
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ments with selenium. Experiment with light as a pro­
ducer of sound. Researches by Messrs. Tainter and 
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rangement of apparatus for tlhe reproduction of sound 
by light. Non·electrlc photophone receivers. Contained 
in SCn�NTIFIC Al\l Jr.ltICAN SUPPLEM I':NT, No. 246. I 'rice 10 cents. To be had at this office and from all news­
deal ers . 
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We are also tbe sale manufacturers of the C 1!:L i';DItA'l')l;n 
COLLI N S' P A 'I'.COUPL I � G, and furnish Pulleys, Hangers, 
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� Stocks of this shafting in store and for sale by 

FULLER, DANA & FITZ, Boston, Mass. 
Geo. Place Machinery Agency. l21 Chambers St . •  N. Y. 

INFLUEN CE OF AGE UPON THE IN­
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the world has produced, and the ages at which they 
wrote some of their most celebrated works ; the exam­
ples given proving conclusive ly  that the human mind 
seldom decays before the approach of death . Contain ed 
in SCIEN'l'I F I C A1\lEH I C A N SUPPLJI';l\I E N T ,  No. 24U. 
Price 10 cents. To be had at this otllce and from ali 
newsdealers. 

. MOTORS. - DESORIPTION, AC-
companied by eight figures, showing details of working 
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S I TP P ( ' I':M ENT, No. 2fi � .  Price 10 cents. '.ro be. had at th is office a.nd from all newsdealers. 

�� CARll?' � [)'.!tQ�INJ � 
-STEEL WIRE O f�SCRIPTION �'m 
234 W. 29. ST. EV£R'< &STEELSPRINGs. NEWYORK CITY 

Exhausted Vital ity, Nervou� and Physical Debflity, Pre­
mature Decltne in man, Enul's of Youth. and the untold 
miseries resulting from indi �cl'etions or eXCf>8Ses. A book 
for every man, young, middle-aged, and old. It contains 
1 25 prescriptions for all acute and chronic diseases, (-'acb 
one of which Is invaluable. So found by the author,whose 
experience for 23 years is such as nrohably nevPJ' bp-fol'e 
fe] 1 to the lot of any physician . 300 pilges. bound in beau­
tiful l1""'rench muslin, embossed covers, fu)) gil t ,  guaran­
teed to be a finer work in every �ense-mechn.Dfcal, l iter-
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. I This book should be read by the yonng for instruction 
and by the atllicted for rel ief. It wi ll benefit all.-Lon- The Kocb Patent File, for �reserving newspapers. 
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Parker, No. 4 .Blllflnch Street. Boston, Mass., who may U SCI}I�NIJ.1Th"'IC AMERICAN," in gilt . Necessury for 
be consu lted on an d i seases requiring skill and exgerf- every one who wishes to preserve the paper. 
���eedC�h�n�t���¥b:Hn�igg;s���es1;l��tsH EA L  !ve Addl'e�s M NN & C spee-ialty. Such treated successfully THYSELF U 0., 
wlthont an instance of failure. Publishers SCDl:NrlJ'IC AlI!JlRICAN, 

valuable paper containing accounts of an interesting 
series of acoustical experiments made by Mr. A. C. En-E�rth�o ��e°;t ��:er�l�t��:Kd
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volved in which is believed to be capablp of development 
and application to tbe improvement of sound in build­
ings not properly planned for that purpose. 'rhe system 
bas the advantage of simplicity and readiness of appUca­
tion j it is not cumbersome or unsightly, and need not 
interfere with architectural arrangements. Contained 
in SCIJl�NTI F I C  Al\IERLCAN  SU P P L t';,\i i<: XT. No. 247. 
Price 10 cents. To be had at tbis office and from all 
newsdealers. 

VOLNEY W. MASON & CO., 
FRICTION PULLEYS, CLUTCHES. and ELEVATORS 

l'lt O V I D ENCE, It. I. 

HYD H A ULlU _ MACHINERY APPLIED 
to operating tbe Lock Gates of the Des MOines Rapids 
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locks and gates and the machinery devised for operat­
ing �hem. Illnstrated witb 10 figures, showing plan and 
sectIOns of canal lock chamber ; pumping engine and 
distributing valve j engine house ; and I�lan , section, and 
elevation of hydrauJic machinery at upper recess. 
Contained in S C [ Ii;N'l'IFIC AMERH ' A �  SnpPLE;U F.!\T, No. 
280. Price 10 cents. To be bad at this office and from 
q,ll newsdealers. 

E R I C S S O N ' S  
NEW CALORIC 

PU �I PING ENGINE, 
FOR 

J) 1\'�1 I i 1l!!S &; 4JlIll lltrv Seats 
Simplest ! Cheapest i Eco­
nomica l ! Absolute ly Safe ! 
Dela lllat�r I " on Works, 

c. H. Delamater & Co., 
ProprIetors, 

16 Co�·t l n  II d r, �I:reet,  
N e \-V  Y U l'h:, U .  � • . A . ,  

A n d  40 J) earb"rn 1St., 
ChicRl{o, I I I .  

HEAT IN RELATION TO CHEMICAL 
Action. By Henry Allen . . A review of some of tbe re­
snlts that have recently been obtained by experimenters 
in the branch of physics known as thermo-chemistry. 
Description of apparatns used by M. Berthelot in his 
caloIimetric determinations. The fundamental princi­
ples of thermo-chemistry explained. lJecomposition of 
water by metals. Action of hydrochloric aCid . Sul­
phides. Nitric acid. Contained in SC I ENTIli'IO AMEiH_ 
CAN SUPPLEMENT. No. 2Hl . Price 10 cents. To be had 
at tbis office and from all newsdealers. 

Print Your Own Cards Labels, 
Etc., 

with our $3 Printing Press. Larger sizes for circn lars, etc .• $8 to $75. For young 
or old. business or pleafmr('. Everything 
easy, printed d i rections. Send two sramps for Catalogne of Presses, 'l'ype, Cards, 

factory. Keh.y & (;0.,  Merid e n ,  Ct. 

r:.,\l�II'ibTIGHT &SLAGK BARRELMACH IN[RY l \li�\\fJ¥j I 0l.9 A S PE C IA LT Y  � .��;, J O H N  G REE NWOOD & CO .  � R O C H ESTER N .Y. 

OPTICAL TELEGRAPHY. - DESCRIP-
tions of several of the most approved methods employed 
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with three figures of apparatus. Contained in S(' I EN� 
TIFIC Al\-U:RICA N S I IPPLEME="IT, No. �S4. Price 10 
cents. To be bad at tbis office and from all newsdealers. 

F R I CT I O N  C L U T C H  
P u l l eys and Cut-off Cou p l i ngs. 

J.A8. HUNTER '" 80:11. North Adams. Mass. 

EW IRON B�OWi� 

:J?c>s:icTx.,.rE 
rRON REVOLVERS, PERFECTlY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H .  &. F. M .  R O OTS , M a n ufacturers, 

C O N N E R S V I LLE, I N D, 
S. S. TOWNSEND, Gen. Agt., 22 Cortland St. ,  9 Dey St., 
COOKE & C O . ,  S el l1ng Agts . ,  22 Cortland Street 

JAS. BEGGS & CO . ,  Selling Agts. 9 Dey Street: 
• :tVEVV Yc>:Et..�" 

SEND FOR P R I C E D  C A T A L O G U E. 

THE SOLAR ECLIPSE OF MAY 6, J 883. 
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e
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and the phenomena of the solar eclipse as observed by 
them on May 6. An intert'sting paper. Contained in 
SelEN'rIFle Al\1 F.RICA N S u  PPLEl\IEN'I', Nos. 400, 4 0 1  � 
Price 10 cents each, 01' 20 cents for the two. '1'0 be had 
a.t th i l'(  offic� and from all newsdealers. 

C O L  0 R I N  ARCHITECl' URE. -B Y 
George Aitchison .  A lectUre on color as applied to the 
outSide of buildings, treating of the pOSition color ho lds 
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enhance the beauty of buildings. Contained in S('n� �  .. 
'l' I FIC AJ\U;RICAN S U PPLEMEN'l" No. 3 8 1 . Price 10 
cents. To be had at this office and from all newsdealers. 

OZOKERlTE, OR EARTII WAX. -BY 
William L. Lay. A paper on the deposits of earthwax 
in Europe and Amel·ica. describing the origin, compo-
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No. 40 1 . Price 10 cents. 'ro be had a.t this office and 
from an newsdea.lers. 

ALL�E: CASTINGS FflOM SPECIAL ERN'> � �AB AN D  F I N E  GRAY I flON  A L S O  ST EEL  

D F INE TINNING J� PA1T • 
, ,.,s, FINISHING . NNING J rttOM LEHIGH AVE & AMERICAN 5T PHILA . � 

PRO G RE SS OF THE NICKEL M E T A L -
lurgy.-By 'Villiam P. Blake. The  dIscovery o f  the  met 
al nickel in a pure state commercially unknown unti l 
within a few years past. Use Jf o1ckel for coinl:'l. Nickel 
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sheet nickel . Nickeled tron in sheets and its appltcatioD . 
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al l newsdealers. 

M I C R O S C O P E S ! 
T E L E S CO P E S ,  

F I E L D  C L A S S E S ,  
M A C I C  L A N T E R N S ,  

B A R O M E T E R S ,  
T H E R M O M E T E R S ,  

D R A W I N C  I N S T R U M EN T S ,  
P H I L O S O P H I C A L  A N D  C H E M ICAL APPARATUS Send tor lIt;t anll delJeripUon otour ten  Catalogue,. 

Q U E E N  &. C O . , Optici ans, P H I L A D E L P H I A  

PAT E N T S .  
MESSRS. MUNN & CO . .  in connection with the pub. 

lication of the �raEN']'rFlc iUmRlcAN, continlle to ex� 
amiue Improvements, aucl lo act as Sol icitors of Patents 
for lnventol's. 

In this line of busines& they l lave had thirty-eight 
years' experience, and now have unequaled facilities for 
the preparation of Patent Drawings, SpeCificatIon". and 
the prosecution of Appl ications for Pat.ents in the 
United States, Canada. and Foreign COt lntries. Messrs. 
M illin & (;0. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, ReissneF:., Assignments, . 
aud Reports on Infringements of Patents. A l l  business 
intrnsted to them i H  done with spec ia l care and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge, 0I1 application, con· 
taining fnll information about Patents and how to pro_ 
cure them; directions cOllcenl ing Lfl.bels� COPYl'igJl ts, 
Desigtls, Patents, Appeals, Reissues, Infringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa­
tents. etc. 

We al80 send. free Q.r cha1'oe. a SynopSi s of Foreign 
Patent Laws, showing the cost and method of securing 
patents in ail the prinC ipal conntries of the world. 

ru UNN & C O . ,  So lleitors o f  Pateots, 
361 Broadway, New York. 

BRANCH OFFICE.-Corner of F and 7th Streets, 
Washington, D. C. 

© 1884 SCIENTIFIC AMERICAN, INC



Inside pOu tre, each i nsert i o n  _ _ _  7a cents � l i n e .  
Bact, PUIle, e n e h  i U S C l' t i u 1 I  - - - $ 1 . 00 a h n e .  

(About eight words to a line.) 
Engravings may head advertisemen ts at the same rate 

per line, by measurement, as the lette'/' p'res6. Adver­
tis<rnents must be received at publication office as earty I 
as Th"1'sday morning to appear in next issue. I 

1 TO GET THE BEST, 
Buv the Leonard Clean. 

able, with Movable Fluell, 
Hard wood,Carved Panels. 
Warranted First Class; 
Elegant and Durable. 

MANUFACTURED BY THE 
G R A N D R A P I DS R E F R I G E RATO R Co 

Grand Rapl<!.s, Mich • 
..... Send for CatalogUe. 

Ste e l  Cast i n gs 
From !« to 15,000 lb. weight, true to pattern , of unequaled ��31f.1& �e��lw�:ef�gfdtU:i�bil�tlt· n�,�u�r��� H:r�;: its superiority over otber Steel 0ftstings Send for circular and price l ist. 

C H ES'I' E ll S'I'leR I .  C A S T I N G ;;; CO. ,  
407 Library St . .  Philadelphia, Pa. 

The R ider  Hot A i r  
COMPRESSION 

P U M P I N G  E N G I N E 
I lll P R O VED. 

For Residences o r  I n stitutions. 
A b so l u te l y  S afe . 

Any house servant can run it. Has a record of nfne years. Send for " catalogue E. l I  . 
SA Y Ell. & CO. ,  1 9  D E Y  ST. 

After May 1st, 1884, &I Dey Street, New York. 

THE DU PLEX I NJ ECTOR .  
The constant ly increasing demand for this Boiler Feeder proves its superiority over other machines now in use. Send for il lustrated circular and price list. ManufactOlred by ,r A Il l ES J E N  I\.S, D e n'oit,  M i c h .  

A
C O L U M B I A  B I CYCLES 

Nee��tra!�(�C
.

p!� )
L
c�!I:gue, givlnl< full description 0'1' tbese ma­cb lnes. sent for 3 cent stamp. 

'l' I l E  I ' O l' E  Il l '  F ' G  C II . ,  . 597 WasWngton St., Boston, Mass. 

F. B rown 's  Patent 
FRICTION 
CLUTCH. 

A S DE S'l'IIS RIIPE P A C IHNG, 
A S lJ ES'rO ;;; WICK P A C IH N G. 

A S l l leS'l'II'" F I , A '!' l'A C Ii. I N G ,  
A S JJ ES'I' I I '"  S H  E A 'L' I I  I N G S, 

A S H ES'I'O ,.. G A S R E'I'S, 
A S H ES'I' O S  n U I L J H N G  F E LT. 

Made of stnctl y pure Asbestos. 
H .  W. JOH N S  M'F'G CO . ,  

8 7  M a i d e n  L a n e ,  N ew Y o r k ,  
Sole Manufacturers o f  H .  W. Johns' Genuine 

A S H E S 'l' O S  I , UfU I O  J ' }\ T N 'L' S ,  R I H)]!' 
I' A I:�'i�' 11�WI,k'�Gcl�l�\tfJGr,I L'E 

I'I It lC l' It O O  F (, I I A 'j' I N I;; S ,  CEill E N  'I'S, 1-;'1' 1 ) .  Descriptive price lists and samples free. 

VV l!oll: • .A.. � A :R.:R.XS, 
Provldence, n. l. ( Pnrk St.), Six minut,es' walk West from station. 

Ol'hd u n l  a n d  O n l y  B u i l der' of t h e  H A R R I S · C O R L I S S  E N C I N E ,  
With Harris' Pat. Improvements, from 10 to 1,000 H. P. 
Se n d  fo r copy E n g i n e e r ' s  a n d  Steam User's 

M a n u a l .  By J .  W. H i l i ,  M . E .  Price $ 1 . 2 5 .  

T h e " M O N I T O R . "  
A N .; W  I . I F 'l' I N G  A N I) NON· 

" I Wl' I N G  J N J EC'J' O R .  
!.. 

clf�lAr 

BeRt Boiler �'eeder 
111 the worl d .  Greatest Range yet obtained. Does not Break undeT' Sudden Changes of Steam Pressure. I A l l!t o  P a r e n t  E J E CT O R S 

OR 
. Water Elevators .  For Conveying Water and LiquId. "1u J·Ji��t��. :!�:.r�i}·lI-

N A T H A N  M A N U FAC T U R I N C  C O M P A N Y ,  Send fO r  .atalogue. 9 2 '" 9 4  L i berty St. ,  N e w  Y o r k .  

Jeitutifi e !tutritau. 
BOYNTON FURNACE CO., 94: BE EKMAN STREErr, NEW YORK. 
Mfrs. of Boynton's Latest Pattern Furnaces, Ranges , and Heaters . 

T he Best i n  the Worl d .  
We make the Best Packinl( that can be made regardless 

of cost. Users wi1I sustain us by calling for the " JEN­
KINS STANDARD PA UKING ." 
Our " Trade :Alark " is stamped on every sheet. None 

genuine unless so stamped. � Send for Price List " B." 
J EN Ii. I N S  BROS., 

'1 J o h n  Street.  N .  Y .  7' 9  R i l b y  Street, Bosto n .  

ALAND PATENT BLOWER CO.  
Manufacturers o f  A L "  N D ' S  PA T EN T  I N ,TEC'r O R  
P I t l: S,..U K .; Blowers, Injector Volume Blowers, and Injector Exha;li�t II'ans. for all YUl'Poses. Injector prin-
��1lI. 'r�J�'1\:�3\ . . �'§���, 'lfci''%����Y�''il.dl°l.catalogue. 

TRANSMISSION OF POWER T O  A DIS-tance.-By Arthur Achard . A paper read before tbe Institution of Mechanical Engineers. Being a summary of the practical results obtained in the transmission of power to a distance by different modes. I.  Transmission of Power by Wire Ropes, and the formulre for calcula­tion. II. Transmis8ion by Compressed Air,with fOl'mu1re. 
III. 'l'ransmission by Pressure Water, with fOl'IDuloo. 
f�De�b�Sth�s=���r�r :�r��di;�t�hi�r���� ;lih����t valuab le ,  practical, and comprehensive papers on Lhe subject recently published . Contained in SCIENTIFIC 
A)I � U I (,.A N  SUPPLEM EN1', Nos. '.!74 and �7a. Price 
10 cents each. To be had at tb i s  otllce and from all newsdealers. 

B A R N E S '  
P a t e n t  F o o t  a n d  Steam Power MachI­nery. Complete out­fits for Actual Work­s h o p  B u s i n e s s .  Lathes for Wood or Met.al Circular Saws, �f;l?t�!�'."S1�����:�:: etc., etc. Machines on trial if d esired . Descrjptive 9a��­logue and Price List Free. W . F. & ,I OHN BA Lt N E S , 

N o .  1 999 111 a i ll St.,  Rocl<l ... .. d. I l l .  

Leffe l Water Whee ls ,  
Wi t h  hn p o r t n n t  I m Pl'ovmnents. 

1 1 ,000 IN SUCCESSFUL OPERATION. 
FINE NEW PAMPBLET FOIt 1883 

Sen t free t o  t h ose l ll tel'ested.  

JAMES LEFFEL &; CO. , 

CH AUDIERE BRIDGE, OTTAWA. -DE-scriptton of a seven-spun railwa� bridge recently con .. 
N;.;'��'i,��;se�ftf�e �t�:r�a�i�:� 'o��no'id�b�o�i:f���t f�:.. ceptlons that has as yet been carried out on any railway in existence. Tota) waterway 2,050 feet i total length or Iron superstructure. 2,154 feet ; total lenl<tb of bridge from shore abutments. 3,400 feet ; cost. $.110,CW. With three illustrations, givin� perspective v iew of bridge, map of 10caUty. and vertICal section of river bed and shores. Contained in SCI I<:NTIFTC A�1 E IlICAN SUPPLE­MEN'I" No. ;!S3. Price 10 cents. To be hart at this Office and from all newsdealers. 

Send for III nstrated Clirenlar a�d Referellee List. 

STATE THE HORSE POWER REQUIRED, 
AND 

ASK OUR PRICES ! 
Especially adapted to Direct Connection to Shafting and MachlnerY#'.a�:io�:.,�.ay to Detlcient 

THE WEST INGHOUSE MACH INE  CO . ,  
P I T T S B U R C ,  P A .  Address, I f  more 1 94 Liberty St., NEW YODK, convenient}... our 14 South Uanal St", CHICAGO, Branch Omces : 401 Elm St ., IH LL A S, TEXAS. 

.��.COE  BEt�S� MFG. c ;�. 
aRASs TO R R I N GTO N . - CO N N  O'\f'/ I R E: 

c 6PPE R MATER IALS fOR METALLIC . AN D 
IN S H E ETS.>\MMIJN I T ION A SPECI,o.\.T 'f B LANKS 

ON THE STABILITY OF CERTAIN 

�!�i���atb�hj':'.�b��\�g���ag�;:,tr: �t�eig�lt��fo�ugf �aval Architects ; followed by a paper by Mr. Hamilton on 01 Waves .Raised by Paddle Steamers and their Posi­tions Relatively to the Wlleels," wherein the author considers two sources of loss of power in steamers-(1 )  ��� e(�rrfiie a��l��e�intgr:a��¥e a��r:�iY��in��g :ti�ve�:� Illustrated with five figures. Contained in SCIEl'TllnC AM I'; l t lCAN SU I 'PL '�ME:-:T, No. 28:1. Price 10 cents. 'ro be had at this oftice and ft·om all newAdealers. 

Shingle Machines. 
Send for illustrated circular and price list of our new combined one block power feed and band feed and 
����c�;u,;�ig'�;'d 1����i6l.� te"rwJ�:.ee8a:�y ��r s��ri Machine, 21>,000 per day. . 

GEO. CHALLONER'S SONS, Omro, Wis. 
CHEMISTRY OF BUILDING MATE-rials. The bearIngs of chemical science on certain promi-
ft�;B��6:i����:���t����tgl P��gr:,S'e���h f.s It��r:i account of the general principles of chemistry. '.rhe chemical substances which enter into the composition of the above-named materials, their characteristics, and directions for ascerta.in ing their presence in any mineral. 
2. Examination in detail of the several varieties of stone 
�g��dc���ri�::rU�'a�Oj�h��r ��e��1�f��J�����r��e�� ties. Contained in SC IENTIFIC A1'tIEHIC..AN SUl:"I 'L II:M I�NT, No_ ;!",. Price 10 cents. To be bad at this Office and from all newsdealers. 

Srn;:, I I  Engine Castin�s, Gears, 
Lathe Tools,S.aw Blades,Tools 
for Mechanics MachiRists and 

��:I�e�':�S�����;!�\iJ;���: The larg�st stock of fine Tools in the U. S. Send (or price-list. 
TBI JOI!N WILKINSON CO . ,  6 8  & 1 0  Wabash Ave. Chicago. 

HIGH RAILWAY SPEEDS. - BY W. Barnet Le Van_ Description of trial trip of the " new dep�lrture " locomotive No. 5,1XX) (made by: Burnham, I 'arry & Co.) , from Philadelphia to Jersey City and re-
!��nCo:;���.unJt:�lrie:�a��1t� ��tt,;;:ege!rtr;�g:of{�!�,� boiler. Water consumed. Best speed made. 81 miles 
ri��\OnU�u���I:gJ ��:��c�� md:'�t�:ii��oirir �tli��l�� A1\f ll:RICAN SUPPLEMKXT, No. �4-0. Pric6 10 cents. To 
be hud at this otlice and from all newsdealers. 

Address ,  TAYLOR MFG. CO., Chambersburg, Pa. (Please Jlfention thi, Paper.) 

DRY AIR REFRIGERATING MACHINE. 

�r��C;;:,P�����e�a��s !�r:�;e,a,��ri1��&�l ��bfNe"trgf cold air per .hour, when running at 8 speed of 100 revolu-
t�r�so�e���g�;�' t�n�ocife��� ��r��d�ftt t���e����� .. showing plan and side elevation of the apparatus, and diagrams illustrative of its performance. Contained in Scn:NTIFIC AMERICAN SUPPLRME�T, No. �8S. Price 
to cents. To be had at this office and from all news­dealers. 

'VV .A.T'EB.. 
Cities, Towns, and Manufactories 

Supplled by GREEN & SHAW 

[APR I L  1 9, 1 884 . 

WESTON DYNAMO ·ElECTRI C  MACH INE 
The underSigned, sole agents for the above macWne 

tor 
ELECTROPLATING AND ELECTROTYPING, 

refer to all the principal Stove Manufacturers, NIckel 
and SlIver Platers In the country. Over 1,500 now in use. 
Are also manufacturers of l· u l'e Nicl{ c l  A no«le's, 
Nicl{ e l  Snlts,  Po l ish i ng Compositions of all kinds, 
and every variety of supplies for Nickel , Silver, and 
Gold Plating ; also, Bronze and Brass Solutions. Com­
plete outfits for platIng. Estimates and catalol<ues fur­
nished upon appIlcation. 

HANSON VAN W I N KLE & Co. - S O L E  AGEN TS NEWARK, N J  
N e lv  Y Ol·k o ,nce, 9� lut d 94 .l�i bel ·lY  � L .  

S P E CT AC LES fo";g;::t"dlj;gj���tf�� 
Opera Glasses MicroscopfS, Telescopes. W. H .  
W A  L ,lUSLEY & c n  . . successors to  R .  & J .  Beck. Phllaelelphla. Illustrated Price List free to any address. 

WITHERBY, RUGG & RICHA RDSON . Manufacturers of Patent Wood Working Machinery of every descrip­tion. FacUlties unsurpassed. Shop formerly occupied by R. Ball & co .. Worcester, MaRS. Send for Catalol<ue. 

SPEAK I N G  TELEPHO N ES .  
THE A nmRICAN lIEU, 'l'ELEPIW N E · (;onl l'AN \' ,  
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