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LOCOMOTIVE BOILER EXPLOSION, WALLINGFORD, CONN. the smaller i lIustrat.ion. The sand box of the engine 

We i l l u�t rate 011 thi� page a remarkable explo· was hlow n h igh i n  the air, and descen d i n g  struck the 
sion of a locomoti ve boile r. It occurred at 6:30 roof, as shown. The cover, which a(J(Jolllpan ied it up 
A.M., December 19. 1890, at Wallingford. Conn.  T h e  to th i s  point, fel l  off, and was foun d outside of the 
engine was all old one, htwillg be!'n built 29 years ago. bui l d i ng. T h e  box went th rough the roof, fall ing on 
It was eugaged i n  hauling freight traim, and was the one �ide of a partition, on the other s ide of wh i ch two 
property of the New York. New Haven alld Hartford children were in bed. A bushel of the sand which i t  
Railroad. doing most o f  its work o n  t h e  Hartford had contain ed entered the hou�e w i th it .  
branch of t.hat road. The e ngineer was blown off to t h e  left of the engine 

At the time of the accident it was pul l i ng-ou t  a trai n to a distance of  some fort.y feet. Thus h e  must h ave 
o f  freight cars from the statioll. wi th the th rottle full crossed the rear of  the ellgine. as his post is on the right 
open ami re\'er�i ng leve r  d ropped down, bnt. was onl y side. As the engi n e  was stoppi n g  the firemall fel l out, 
movillg slo wly, a� it was ju�t s tart ing. The engi n e  had d roppi n g  near the engi n e  a n d  011 the engineer's side. 
harely pas"ed the statio n  when the expl osion occurred . T h us pach m a n  left the foothoard on t h e  d i stant side, 
Its viol ence is shown by the fact that i t  was heard at the t.wo occupan ts of the cab crossi ng each other in 
a d i stance of several m i les froUl the scen e. It i s  assert.· the i r  fl igh t. . Nei ther was fatally i njured. 
ed that the n oi se was percei ved �ix lui les away in each The engi ne was No. 69, built by Dallfort.h & Cooke. 
direct ion. It. was a soft coal burne r  with 16 by 22 inch cyl i n d ers. 

The outer shell was torn away in an i rregular baml The boiler plate  was J4 i nch thick, and showed no sign 
or zone, after the accident. pieces being found thrown of (Jorrosion.  The cause of the accident is unknown. 
in d i fferent directions. The tubes w e re bent. and d i s- _ , • , • 
pl aced. but few were d rawn out of the tu be sheets. 
The connecting rod�, mai n  rods, and side rods were 
bent, the fron t d r idng axle was hroken, and the cab 
was demolis hed.  No signs of low water were reported. 

The rails u n d e r  the engi ne were spread Reven-eighths 
inch: the fence near the track for about fif t y  feet was 
b lown d o wn. Gl ass i n  all the houses n ear the scene 
was deltlOli�hed, and b r i cks were t h ro w n  frolll a chim­
ney 300 feet a way. A fter the explosion t.he en gine ran 
150 feet and sto pped. 

At about the �allle d ist an ce was a house, shown in 

The FalDoos Deatb Valley In Colorado to be 
Explored. 

From The Telegram we learn that Secretary of Agri­
eultnre Rusk has been sOllie ti.me engaged in organ iz­
ing an expedition to explore the fam ous Death Valley 
i n  Colorado. This region i s  a veri table  tura incognita. 
T h e  heat there i s  80 i n tense that dead animals do n ot 
decom pose. Water i n  the valley is unknown, a n d  the 
ex pedition will carry water and food for mules and 
m en. I t is a q nestiou whether the animals w ill be 
able to survive the ex pedition. Two of the chief bot-

EXPLOSION OF A LOCOMOTIVE ON THE NEW YORK, NEW HAVEN 

r$3.00 A YEAR. 
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anists of the department are at present working their  
way i n to the val l ey from Southern Neva d a. while an­
o t h er exped ition is on the march from Southern Cal i· 
fornia. 'l'h e  two expedi t ions are expected to m eet, . if  
noth i n g  goes wrong with them, at a poi/lt p r!'vi onsl y 
d ecid e d  upon i n  the valley. Professor Merriam will 
leave in a few days to t ake charge of the expedition. 

There is reason to bel i eve that th ere are rich gold 
and s i l ver m i n es in th e region na ll led.  A story is told 
of  an adventurous m i n e r  w h o  some years ago pene­
trated i nto the valley and found the skeleton of a 
minpr. A wooden pail  was lyi ng near i t, and in it a 
chunk of gold of great "al ne. On his return to Cali­
fornia he sDowt'd h i s  find to a group of miners. Their 
cupidity was 80 excited that, o ther mean s failing, they 
tortn rpd h i m  to lUake him con fess wh ere he h ad found 
the gol d ,  believing t.hat he had d isco\'ered a gold mine, 
the location of which he would not reveal. 

T h e  scientific men w ith the exped ition w i ll IlHlp the 
coun try and procure specimens of such animals ar: d in­
sects aR exist there, if any do exist. Secretary Rusk 
regards the expedition as of great i m portance. 

.,.� .. 
BRASS is, perhaps, the best known a n d  most useful 

alloy. It i s  formed by fusing together copper and zinc. 
Different proportions of these metals produce brasses 
possessing very marked d i sti n ctive propert.ies. T h e  
port i ons o f  t h e  different i n gredients are sel dom pre­
cisely al i ke; th ese d epend u pon the requirements of 
various uses for w h i ch the alloys are i n tended . Pecul iar 
qualities of t.he constituent metals also exercise consid­
erable i nfluence on the results. 

& HaRTFORD RAILROAD. 
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J'titutifit �mtritau. 
STUDENTS OF AMERICAN HISTORY. A len�thy an d able account was given by Prof. Cuhn 

History reposes on authenticated facts as proved by of the formation of the French Constitution.  Thl' 
living witneEses or written records. To gather and d i- fate of Diedrich Flade, the most eminent victim of the 
gest such materials d emands critical a n d  painstakin g  witch persecution, who sacrificed h imself to save 
investi�ation carried on with as much freedolll from others, was fully explained frow record s that had been 
prej udice as poss ib le, by lllen q ual ified to see and ac· l ost for a century, but had now turned up and were in 
cept the facts of politics, society, and religious life j ust the possession of Cornell Uni ve rsity. The con nection 
as they really are. This task h as been lllade difficult  between thl' l i beral lllovewent in Germany, led by Karl 
in our own country by the acri mony of party strifl', Follen, and the su bsequent development of Aruerican 
the overwhel ming mass of new materials and fresh dis- freedom, was shown in an in teresting paper by Prof. 
coveries launched upon us cont in ual l y, and the i nnate Francke, who explained how Follen, after having 
tendency of  a free and v i vacious people to deal in ex· posed as a nihi lbt ,  was led by Lafayette's gen ial SYlll­
aggeration of forlller or passing even ts. In order to pathy to the higher  gro u n d  taken by o n r  purest pa­
rescue the illlPortan t  facts of our own history from o b- triots. A sketch of Bismarck ,  the typical German, 
l i  vion, to s ift  out facts from traditions, to arrange these portrayed him as the fit prod uct of  a land of castles, 
facts under the d iscriminating eye of trained observa- whose cOl1servatism is the outgrowth of the castle sys­
tion, and to teach aright the vi tal lessons that mav be telll ; yet who detested bureaucracy and �trongly ad­
d rawn from them, the Alllerican Historical Associa

"
t ion m ired sterl ing honesty, while consistently seeking the 

was organized, which has j ust held its seventh ann ual nnity of the German empire. 
meeting in the city of Washington, with a large array III a paper on "Amendments to the United States 
of d istinguished names and a l ong series of extremel y  Constitution," Mr. H. V. Ames, of the H arvard gradu­
in teresting" papers and addresses, ate school, stated that u pward of 1,300 resol ntions, con-

The i n angural address prepared by the president, taillin g  o ver 1,700 propositions to amend the Constitu­
Hon. Joh n  Jay, LL.D. , of  New York City, was rea d  in tion, had been offered down to the close of the Fiftieth 
his absence by Hon.  WID. Wirt Hen ry, of Rich mond. Va. Con gress, i n  March, 1889. In summarizing, it was 
He claimed that the national importance of the work fou n d  that besides the fifteen amend ments n ow a 
done by the society, and its i m proved methods of study, part of the Con stitu t ion, only four had been proposed 
had been properly recogn ize(} by i ts incorporation wi th by Congress to t h e  States for ratification. The speaker 
the Smithsonian Institu tion, and the generous privi- said that noth ing of 8tren gth had been added to the 
leges accorded as to col lect ing materials, Il!aking ex- Constitution , except in  ttle case of the reconstruction 
changes and distribntin g reports. But he also la- amendments, and these were carried only after a c iv i l  
mented onr being" yet  so far behind European students war. 
as to jnstify Professor Emerson's caustic remark that The great land specnlations in the Yazoo territory, 
"history has been taught very badly in America, or now d ivided b etween Georgia and Alabama, w ere de­
rather, to be honest, it has hardly been tau1o'ht at all." scribed by DI·. C. Haskins, of th e Un iversity of Wis­
We are snrprisingly forgetful of historic lessons, and consin, who showed that, among other resul t.s, the dis· 
too m uch importance cannot be attached to w h at is cussion of these frauds  caused the first spl it  i n the 
now being done by this association, and by such aids Democratic party, and that the decision of the Su­
as those furnished by Harvard, Yale, Cornell ,  Colum- preme Court as to the claims arising from them ori­
bia, and especially by the Johns Hopkins University, ginated the present i n terpretation of the law of publ ic 
to give true historic expositions of the p rinci ples and contracts, These claims were finally compromised by 
policy of this  republic as exhibited i n  congressional the act of 1814. 

acts and j udicial decisions. From these h igh sou rces Miss Mary Tremain enjoys t h e  disti nction of being 
the lessons go down to the common schools, so that the first woman to lay a paper before the Historical 
everywhere the dellland arises for new h i stories and Association ,  which was an in terl'sting sketch of slavery 
historic primers, by means of which the yon n g  Ameri· in the District of Columbia. She stated the fact that 
cans shall be taugh t i n  a way at once correct and attrac- slavery played no part original l y i n  the ch oice of the 
t i ve the plain, homely facts of our governlllent, t h e  ill- seat of government. The capital was gi ven. to the 
te l l igent pri nci ples underlying not  on l y  the Magna South to win Southern votes, b u t  there i s  no  proof that 
Charta, but also the Bil l of Rights, t he Declaration of i the surrounding influe nces made the  govern ment in­
I ndependence, the Uni t ed States Constitution and its capable of resisting the encroachlllents of the Southern 
amendments,  to which Illay w isely be added the local system. It is certain,  however, t hat the fear of en­
coloring s u pplied by the annals of their own immedi- dangering the Union did prevent Congress from l egis­
ate  neighborhood. The surest way of preserving the lating activel y  as to slavery in the Di�trict. The fau lt, 
American spirit in its purity and manly strength will  of Congress lay less in mistakes made than in retlre­
be by the  truth ful and earnest teach ing of American d i es neglected for mistakes found ah·eady in exbt ence. 
h istory to American children and youth in our schools The earliest move m e n t  for abol ition in the D istrict 
and colleges. We may wisely ponder President Harri- began i n  1805, and the d i scussion was continued year 
son's significant question : "How shall one be a safe after year, through a great variety of phases wh ich 
citizen who is not intelligent?" Nothing will more were graphically described by the writer. 
certainly develop and control the growing brain power N umerous other papers were read, and there was a 
of our country than the faithful and im partial l essons large attendance at every meet ing; the remaining 
of history. topics being mostly with regard to t he hest methods 

The papers i mmediatel y following President Jay's of teaching history, in its philosophical, economical, 
add ress were devoted to Canadian h istory. Dr. Bouri poli tical and other aspects, the organization of histori­
not, a m elll ber of the a�sociation, and clerk of the  cal material, the co-operation of the �everal State his· 
Canadian House of Commons, clai med that the Do- torical societies, the i mportance of geogra ph y and 
m i n ion of Canada is no longer a "provi nce," as sty led archreology to the student of h i story, and tinal l y  the 
by Secretary Blaille, but is rapid l y  becoming an inde- extent of governmen tal expen d i t u res in behal f of 
pendent po wer, with a vast terri tory, an intel ligent studies l ike those espouse,j by this association.  
people,  and a magnificent future of its own i n  a line o f  ...... . �.-- ..... _ .. _--
national deve lopment di verging lllore and more from VITAL STATISTICS OF JEWS IN THE UNITED STATES. 

that of this country. His p rotests against what he A very interesting b ul let in  (No. 19), which is devoted 
termed the extraordinary pretensions of the Un i ted to vital statistics of  the Jews in the Uni ted States, 
States, e. g., as to the l i nes of international boundary, has been issued by the su perintendent of the  late 
the fisheries, the B ehring Sea,  etc., seemed liable for a census. Circulars asking for census items were sent to 
mOlllent to endanger the peace of the meeting. But at a n u m ber of fami l ies, and returns  were received frolll 
the right. moment Senator Hoar arose and poured much 10,618 families, representing 60,630 indivi duals. Of t h e  
o i l  on the tronbled waters, disclaiming any wish on our heads o f  these famil ies, about 13 per cent were born i n  
part t o  bri ng Canada i n t o  the sisterhood o f  States ti l l  this country, most o f  the others had resided here for 
.he conld come in wil l ingl y, d enying any spirit of con- fi fteen years or over. The ret urns, t herefore. give a 
q uest, and assert ing  that t he boundaries of the two good idea of the position of th e fixed H ebrew popula 
countries that marched s ide by side for 4,000 miles  tion, and i l l ustrate well the characteristics of the race 
Illust compel them to the closest relations of amity and as settled in the United States. 
cOlIlmerce. Their excel lent home sani tation is shown in the sta 

New material was adduced by Prof. Rand as to the tistics of bi rths and survival of child ren. Of ch i l d ren 
New En gland �ettlements in Acad ia. There had been under five years the proportion is less among t h e  Jews 
two great Illigrations, one of 11,000 persons bet ween than among the other population of the countr·y i n  tbe 
1760 an d 1770, and another in 1784 of about 23,000 dis- ratio  of 9 to 13. But between the ages of five an d 
banded soldiers and loyalists. Had the ori ginal idea fiftee.n it is greater, in the ratio of 29 to 23. i nd icatin ... 
been carried out at an earlier day of colonizi ng the their success i n  averting infant and child mortal i ty. 
Mari t ime Provinces frolll New England instead of di- 'l'he social condition and comfortable position at 
rectly from the lllother country, i t  i s  probable that we tained is shown by the fact that nearly two·thirds 0 
should have retained our  hold on them. the families keep one or more servants. Yet the poorer 

An idea prevails that the" village comm unity " is  families sho w  a sl ightly lower death rate than that of 
the germ of our body politic. This was controverted the richer ones, reversing the ordinary course of things. 
by Dr. C. 1\1. Andrews of Bryn Mawr, who held that The occupations of 18,115 male members of these 
it was an i m ported notion gai ning later recognition i n  familie8 reveal the selection of employ ments. Eight 
the original State. Following III somewhat the same general classifications of occupations were made. The 
hne, Prof. Gross, of H arvard, made a plea for  reform most Illtelhglble way to express the  results IS III per­
i n  the study of English municipal h istory, a rich field (\centages ; 80·1 per cent were en�aged in commercial 
of study, little explored, but supplying Illany facts as pursui ts, 33·7 per cen t in thp, wholesale and 46·4 ill 
to our o wn colonial period. the retail branches; 11·4 per cent were engaged in the 
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trades, while  b u t  half  of one per cent were laborers, 1 prevai ls according to which taxes are paid by persons of ordinary wall paper. Painted walls are the best for 
servants, etc. who are ex pected and even a u thorized to recover the all l iving rooms, that is, sitting rooms and bed cham-

For the past fi ve years 2,062 deaths were reported. amount from some olle else, w i t h  in terest and profits bers. They are also best for dining rooms, where 
This gi ves an annual death rate of only 7'11 per thou- up to a certai n  l i m i t. But no one can tell, u n der a I there are always so many odors of food to absorb. 
sand, but l i ttle more than one half of the an nual death system of this sort, what any one person contri butes . Stained and varnished wood work or else painted wood­
rate of the United States in general . This astoni�hing to the s upport of the goverIlmen t, nor what proportion I work shou l d  rule, as neither is absor bent. The floors, 
figure is discussed in the hulletin, and the conclusion of what is  paid goes into the puhl ic t reasu ry and what especiall y, should never be left in the natural state, 
reached is that there is every ground for trusting its to som e pri vate purse ; only that it is surmised that and I shou ld advise all build ers of houses to have their 
accuracy. If the d eaths for the year 1889 only are nine-tenths of the final tax i s  pervertet!; in other floors pain ted before l i ving over them, where they are 
taken, a death rate of about 10 per thousand is gi ven, words, that private pro pert.y is forci bly taken for pri- to be carpeted or otherwise covered, and stained and 
which is  exceed ingl y  low. vate uses, which every court in  the civi l ized world varnished where the intention is  to show a portion or 

The l ife tables natu ral l y  show great powers of sur- regards as robbery. And yet this  sallie robbery has all the surface. These m easures, renewed as wear ne­
vival to old age. T h u s  o u t  of  100,000 ind i viduals there been so legalized that men who regard thelllseives as cessi tates, wil l  prevent your house attaining that. pe­
are of s u rvi vors at the age of 85 over 20, 000 Jews, honest go into it  intentionally and del iberately, mean- culiar smell which is associated with old boards al most 
against an average of about 4,000 general populatioll ing  to llIanage matters so that the whole burden of invariably, no matter how often or how vi gorously 
by E nglish l ife tables and nearly 7,000 by the Massa- maintain ing the government shall be thrown n pon the they have been scrubbed by the neatest housewife. 
chusetts fi ve years' l i fe tables. The above figures for consumer, w h i le property is practically exe.upt. In Part of this smell, indeed all ,  is due  to the decay of ab­
the Jews arf' based on the year 18'39 only.  For the five other words, the system m akes the rich richer and the sorbed matters, which in some cases include disease 
years 1885-18"9 th e  record is still more favorable. The poor poorer, and in addi tion i ts llIethods of operation germs. Paper may be varnished, however, and thus 
expectancy of life therefore is on the average much are such as to promote bri bery and corru ption, and rendered non-absorbent. 
h igher, rangin g  for some ages up to thirty per cen t  force into existence a class of men who live by l egal- As it is not the privi l ege of every one to move into a 
more than th at gi ven by the general E nglish and ize

'
d robbery. perfectly new house and do j u st as they please, ODe 

A merican l i fe tables. Prof. Seligman, of New York, showed that so far as m ust say a word to those who, unhappily, are obliged 
In causes of d eath the mortality from tubercular the real estate tax was concerned, it properl y had two to l ive in houses of other people's building and owner­

and scrofulous complaints is less relatively than from branches, the land t ax and the city tax. In taxing ship. To insure healthy cond itions in an old house, go 
diseases of the respiratory, digestive, circulatory, and city property t here were fou r  systelll�, (1) taxi ng the to work and do all possible cleaning with soap and 
nervous systems. land owner-th e !;ingle tax idea; (2) taxi ng the house soda and water. Strip down all old papers from the 

Of different oceupations,  the commercial pursuits owner-the continental i d ea ; (3) taxing the ground wall�. Sometimes there will be found as many as six dif-
show the smallest d eath rat e. owner, w h o  is at the same time the land owner-the ferent layers of dilapidated paper of different colors and 

The marriage rate and birth rate appear to be less American system ; and (4) taxing the occu pier-the designs. To relllove old paper, wet it all over with a 
for this class than for the average population. This English system.  He explained the working of these dam p  cloth from time to time, so that the water will 
coincide!; with the latest su mmary of rates in E urope. systems, c lai m i n g  that, under  existing conditions, the soa k through, and i n  an hour or two it will be so loos­
With prolonged residence in this country the death main burden is actual l y  shifted on those least able to ened that one may peel off the layers with comparative 
ratejseem s  to tend to increase, and the birth rate to pay; whereas the tendency of the " land tax" is  to ease. The wall s  should al l be washed down with soda 
d iminish . make the b u rd en rest on one who is able to carry it, and water, and it wi l l  be well to add a little carbol ic 

As regards the defecti ve classes, deaf and d u m b ,  namely, the land owner, i n stead of on the tenant, who is acid to insure the better p urificlttion of the apartment. 
bHnd,  idiotic, etc. , the returns indicate so few among pres u m ably poorer than the owner. Of course, al l  this The cei l ings, too, are very i mportant, and should, if 
them th at the figures are not trusted by the census looked toward free trade and the single tax theories of possible, be painted, or at any rate thoroughly cleaned 
experts. H enry George. Th ere were not wan ting those that and given a fine coat of tinted l ime wash. 

The b u l letin is only a prel iminary one, but makes an stood read y to oppose such id eas; and in short, we do Loosel y laid floors become a source of evil smells, 
exceedingl y in teresting presentation of the subject. not see that this  d istingu ished association has yet and a hiding place for vermin and disease germs. 
The figures we have given can hardly rank even as a quite succeeded in "squari n g  the taxation ci rcle ."  Hence, it is wel l worth the expense to have new floors 
summary of the exhaustive tables contai ned in it. The Prof. Fol well, of the Uni versity of Minnesota, read a tongued and grooved and blind-nailed, and old floors 
compilation of the etatistics was performed by M r. A. paper on H A Syllabus of Poli tical Economy," being taken up, planed, and relaid,  bl ind-nailed, then painted 
S. King, ch ief of the Division of Vit.al Statistics. The mainry an argument for the recognition of pu blic with two coats of paint. Old  floors, having finished 
discussion of the resu l ts  i s  by Dr. Joh n  S. Billings, one economy as a d isti nct, though related, science, run- their shrinking. will not again give an y trouble by rea-
of the leading a u thorities on these SUbjects. ning paral lel with private an d social economics. He son of open seams to collect dirt and noxious sub-

.. • • • .. explained h i s  cOllJmunication by a set of nine charts, stances. 
THE AMERICAN ECONOMIC ASSOCIATION, d evised by h i m  and 8ubmitted to the j udgment of the 

Among the natiollal societies that recen tly held their association. P rof. S .  N. Patten, of  the Un iversity of 
an ni versaries at 'Vash ington, D. C . ,  was one organized Pennsylvan ia, spoke on the I I  Educational Value of 
i n  1885 for the special study o f  social and economic Political Economy. " Other topics disc ussed were on 
problems. It has proved itself to be a popular and the " M u n ici pal Ownersh i p  of Gas Works; "  " Land 
high l y  usefu l  body, having d rawn i nto its membersh ip Transfer Reform ; "  "The Growth and Economic 
m ore than seven h undred i n d i viduals, representing Valne of Bui lding and Loan Associations; " and on 
every part o f  the  country and every department of  "The Extension of the U nh'ersity System." Among 
business. This does not include  the n u merous b ranch those participating i n  the discussions were Professors 
associations that h ave been started all the way from Newcombe, Bemis, Dewey, McAlister, Moul ton, of 
Mai n e  to Texas. The chief aim of this society is to En�land, and others m ore or less whIely  known. 
facilitate a free and u n reserved interch ange of opinions • '.' • 
regard ing the vital l y  important matters that natural ly Heal t h fu l  Home!!!. 
come before it for discussion. One of its peculiarities, The following, from a souJ'(�e u nknown to UH, contains  
in which i t  differs from most si m i lar bodies, is i ts very so m u ch sonn d  ad vice we are s n re some reader will  be 
l iberal system of prizes and fel lowshi ps, w hereby it i s  benefited by its publication i n  these col u m ns. The 
intended to stim u late the efforts of econom ists to per- ed itor regrets that he does not know to w hat paper to 
fect and elaborate their ideas on questions of  the day. giw' the usual credit. 
Among topics t h u s  treated are: II The Evils of Unre- A cement.ed floor under  the whole area of a house i s  
stricted Emigration;" .. The Housing of the Poor i n  a sanitary necessity, because the" ail'  i n  soils" is  more 
Cities;" II State and Local '{'axation;" •. The Eco- or l ess i m pu re at best. There is no excuse for building 
nomic Aspects of Patents;" "The Silver Question;" und erground apartments in  th e cou ntry. They are 
.. Factory Legislat ion ," etc. These essays are to be never w holesome anywhere, and if  famil ies are com­
p u blished and widely distributed for the i n formation pelled by stringent reasons to l i ve in the city, where 
of  the general publ ic. basem ent d in ing rooms and u n dergrou n d  kitchens are 

Hon. Francis A. Walker is president of the associa- the rule, they should endeavor to have an npper si tti ng 
tion ; Prof. R. T. Ely, secretary; and Mr. Frederick B.  room and l ive  in it as  much as possible. T h e  very plac­
Hawley, treasurer. A cou nci l for the m anagement of ing of a house on any ground and living in it u nder 
the society was also chosen, incl uding the names of ordi n ary circumstances causes suctions into its iuterior 
sixteen men. of impnre soil air, because the ai I' of the house is warmer 

Glancing over the report.s of the d iscus�ions from day than the air beneath it., and this induces a rush of the 
to day, we find that Hon. C.  D. Wright, of the U. S. cold air to the warmer house atmosphere. The con­
Department of Labol', led off in a series of practical creted floor will, in a great measure, do away with this 
and timely papers on American statistics, claiming for difficul ty, b u t  not al together. Ven tilation of cel lars 
our statisticians that th e i r  work equaled that of any II must, therefore, be atten ded to, no matter how cl ean 
other country, as to quantity, although still falling and perfectly built they may be, in. town or coun­
below the standard as to q u ality, as compared with I try. Annual l ime whitewashing, an old custom, is de­
certain E u ropean efforts. B u t  rapid progress is bE-ing cidedly a wholesome p recaution, and every cellar should 
made in the scientific character of what is  done, and th u s  be treated, especial l y  in the a utumn, as the cellar 
there has been a constant elevation in the value of the wi l l  be kept closed more than in spring and summer. 
reports of the various bu reaus and departments. Col. Very important are the floors, wood work, walls, and 
Wright also analyzed in detail the work done in taking ceilings of a house. Their condition influences in a 
the census of 1890, and suggested the co-operation of greater dE-gree than might be i magined the health of 
the States with the general governm ent as a means of the family. There cannot be a doubt that papered 
saving expense and as a course that m ight l ead ulti- walls are not wholesome, that is, if the paper is of the 
matel y  to the establishment of a permanent census ordinary kind in  use, which is  h ighly absorbent. There 
b u reau. After this introdu ction , special topics were is  a paper made, I thi nk, in England, called " sanitary 
treated: e. g., •• Street Rail way Statistics ; "  "Statis- paper," which has a finely glazed surface, which may 
tics as a Means of Correcting Corporational Abuses, "  be scrubbed withou t  inj u ry to its texture or colors. 
etc. This paper is probably as free from the objection 

The s ubject of "Crooked Taxation" elicited great named as any textUl'e cou l d  be. This paper is much 
interest, being opened by Mr. T. J. Shearman ,  who wider than the ordinary wall paper, and as it is vel'y 
cl aimed that this  phrase was far more nearly correct strong and durable, does not cost more in the long run 
than the popular one of " i n d i rect taxation," meaning than ordinary wall paper, even i f  the first outlay is 
exactly the same thing. In  nearly all nations a system more than that expended for the less expensive grades 

.. .e ... 
Opening of Nortbeastern Siberia to Commerce. 

A correspondent of the London Times says that two 
ships and a tug for ri ver work, d ispatched from London 
last August, in 39 days reach ed Karaoul, 160 miles up 
the Yenissei, without accident. They remained there 
19 days, and took 26 days to return. They were thus 
onl y 2 months alld 23 days away from the London 
docks. At Karaou l  they met the river expedition, 
which" returned safe to Yenisseisk a few days ago, and 
is now lan d i n g  and warehousing there the val uable 
cargo sent out from England." The saIlle correspond­
ent points out that the real CTUX of the expedition lay 
i n  the 160 miles of estuary bet ween Golcheka, at the 
mouth of  the Yen issei, and Karaoul, at the head of the 
estuary, which the Russian government had assigned 
as the port of d isch arge. 

It is unfortunate, says NatltTe, that Captain Wiggins 
was accidental l y  prevented from completing the work 
with which his name has been so intimately associated, 
b u t  it was he who showed the way, and to him, more 
than to an y one, belongs the honor of havi ng provided 
this  new o utlet for British commerce. That it  may be­
come an outlet of the h ighest i m portance is the convic­
tion of no l ess an a uthority than Baron Nordenskiold. 
In a letter COil gratulating the p romoters of the u nder­
taking, he says: " I  am persuaded that its success will 
once be regarded as an event rivaling in im portance 
the retu rn to Portugal of the first fleet loaded with 
merchandise from India. Siberia surpasses the North 
American continent as to the extent of cultivable soil. 
The Siberian forests are the largest i n  the world. Its 
mineral re�ources are i m mense, i ts climate, excepting 
the tundra, or swam ps, and the northel'Umost forest 
region, healthy, and as favorable for culture of cereals 
as any part of Europe. " He goes so far as to say that 
the future of Siberia may be "com parable to the stu­
pendouR development which we at present see in the 
New World," 

Tbe Oroville, California, Orange Grove •• 
In a recent SUPPLEMENT (No. 777) we p ublished an 

account of the " Fruit Gardens of California. " In the 
Northern Citrus belt,  170 m ile8 from the ocean, over 
3,000 acreR are now planted with orange and lemon 
trees. Originally famous for its mineral gold, the favor­
able climate and early ri pening of fruit grown there is 
bringing thiR region lIlore prominently than ever to 
the front. It is considered that fruit ripens in this 
belt, protected by the foot hills of the Sierras, six 
weeks earl ier than elsewhere in Southern California. 
Orovil le, whose nallle is suggesti ve of gold, lies in this 
favored region, and has al ready prod aced navel and 
seedling oranges of u n&llrpassed qualities. 
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AU IMPROVISED PORTABLE FOOT BRIDGE. 

Th" adoption of  smokeless powder, 'N hich IS now b y  
s o  good a right occupying t h e  attention of all  who are 
i n teres ted in m atters pertaining to the army, is going 
to favor the formation, in the i n fan try, of the detach· 
ed groups reco m mended by General Lowal. These 
grou ps are called u pon to give po werfu l  aid to bodies 
of reconnoiterin g caval ry in a service that has become 
very d ifficult in the face o f  an enemy w h ose presence is  
shown only by the firin g of proj ec t i l e� , the s o u n d  it ­
sel f givin g  no exact indication as to the point oc­
cu pied . 

It is necessary to give every fa�ili ty to the men 

h ave to rise over two feet above the level of the water. 
(2) A floorin g consist i n g  of three poles of  a maxim u m  
length of 1 1  feet for t h e  longest spans (from 1 0  t o  10M 
fept), w i t h a m ean diameter o f  2% inches an d a spacing 
of IG inches a part ; a n d  of h urd les (Fif!. 2) 12 i nches in 
wid th by 3 feet i n  length, m ade of 7 poles 1 i nch in 
diameter, con nected b y  two wit h es spaced 20 inches 
apart. The h urdles are nailed to the s t ring pieces or 
are fastened to them with w i re. A trestle 10M feet in 
heigh t wei g hs 58 pound s ;  a span of 10 fpet weighs, for 
t h e  t hree string pi eces , G2% pounds . for the five h urdles, 

42 pou n d s, o r, all t ol d , IG2 pou nds for a s ingle  element 
of th e bridge. Seven men can easi ly carry the ele-

5 
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Figs. 1 to 5 -DETAILS OF PORTABLE FOOT BRIDGE. 
charged with this  m i ss ion,  in order that  t h e y  lIlay ments of  a span a n d  one trestle. The parts can, there 
tri u m p h over the obstacles in thei r way ; and,  as re- fore, be HHl.de at q uite a d istan ce frolll the point chosen 
gards this, the foot bridge d e v i sed by Ca ptai n Cavarr ot, for crossing, and an y n oise of a n ature to attract the 
who is in ch arge of the ,.'lch ool of b r i d ges of th e t h ird ene my 's a t t en t i o n  be th u s  avoided . A ten -foot s pan 
regi ment of engineers, seellls d est i n ed to render gen u i ne with trestles ten feet in height s u pports the weight of 
serv ices . Doubtless it w i l l  not perm i t of crossing large ten armed and eq u i p ped inen. Now, normall y , there 
watercou rses, but a stream G feet deep and 12 or 18  feet I ca n be b u t fi ve or six men u pon a span at a time , seeing 
wide will ar rest th e m arching of troops i f  t he u sual the spacing o f  the h u rdles. 
bridges have been destroyed , or if a passage at a spot The tres t l e  has very great stabi l i ty o n  account of 
at a d istan ce from them b ecomes necessary,  for the i ts  form and of th e  dimen sions of  the h ead piece with 
art of sw i m m i n g  is not widely known among u s  and respect to the base ; and the stabi l i ty is fu rther 
al l t i mes are not favorab l e to cold baths. increased by th e braci ng of the str ing pi eces. 

'I' his bridge possesses the following ad vantages : The The trestles offer l ittle resi s tance to the cur­

elements of it are fou n d  everyw here, and the improve- rent. They m ay, m oreover, be weigh ted with 
ments and accessories are simple-prun ing kn i ves, 0 1' s t on es attach ed firm l y to th e lower cross pieces. 

pocket k nives even, a fe w small nai ls  or iron w ire, 0 1' The species of wood to be preferred for m ak­
s tring even. It llI ay be prepared, too , far away frolll ing the trest les  an d t h e  h u rd les are oak, horn­
the crossing- selecte d ,  an d be brou g h t  in p i eces by I I I  e n ,  beam , ash , birch , hazel ,  el l ll ,  ch estn u t and w i I­

without fat i g" lIe ,  to t h e  edg"e of t he watercou rse. and l o w. To th ese llI ay be added, as proper for 
be placed in pos i t ion w i t h o u t  any noi se, in a very sh ort lIl ak ing the withes, t h e  V i rginia creeper, t h e  
t i m e. It  w i l l  prove very val u ab le  in cases wh ere p re- tamarin d  and t h e  osipr. 
parations are being m ade for a s u rpr ise . All the o t h e r  T h e  tools are pru n i n g  kn ives, pocket k n i veR, 

improvised means of cross i n g  a streaJIl are accom- h am mers an d a fret .aw ; an d  the accessories 
pan ied with more or less noise in t h eir con struction. are string an d  w i re. 

The in fantry offi cer:; who.  i n 1888, fol l o w ed t h e  cou rse In t h e  experi ment made October 15, 1 888, 
of instruction at t.he School of Cam pai g n  O perati on s  on t h e  Scarpe , with a w i d th of stream of 34 
at Arras, appreciated the merit of t h i s  in vention , and fpp t .  and a depth varying from 5 to 7 feet, it  
special instruction was given in  certai n corps of the took 35 m in utes to prepare the bridge, excl u-
army d ur ing last year. sive of the time necessary to cut the wood, 

The con struction and erecti on are very si mpl e, and it  t he work being d on e  by t h ree non-co m missioned offi­
s uffices to have performpd th ese operat ions but once in cers and thirty-one men . It took 41 m in u tes to erect 
ord er to kn ow them sufficientl y  well . the bridge, cou n t ing from the arri val of the fi rst llIan 

The eleme n t s  of the brid ge are : ( \ )  Eight-legged u pon the ban k of the Scar pe . In real i ty, the operation 
trestles (Fi g. 1) made of poles of a dial l l eter of about an lasted 32 m i n utes. A prel im in ary sounding is, of cou rse, 
inch, con nec ted w i t h  each oth er and w i th t he t.op by necessary. The i n fant ry crosses th e b ridge in I n dian 
smal l iron n ai ls, one at each crossin g. The top is  form- file, with a fast gait, but wit hout sk ipp i n g. Each Ill an 
ed of a rou nd piece of  wood two and a half i nches in on stepping u pon the brid ge must avoid us ing the 
diameter an d fi ve feet in length . A he i ght of 1 1 %  same foot as the one who p recedes him. 
feet may be given to the trestle, as the bridge does not In additio n  to the materials mentioned above, boards, 

F�. 6.-PORTABLE FOOT BRIDGE. 

lath s  and rafters may be used . F inally, by em ploy ing 
wood of a diameter of from 1 to 1% i nches in the mid 
d Ie, four-legged trestles lIIay be wade (Fig. 5). -La 
Natul'e. 

Singular Elect " i e  Effect. 
A pecul iar and i n st ru c t i ve accident recently occurred 

in the cit y of Lynn , Mass. The electric l igh ting stat ion 
caught fire, and the wires carry ing th e cu r ren t from the 
powerfu l dynamos were burnt off, t h u s  breaking the cir­

(luit and cu tting uff the current. Rel ieved of  the work 

of producing the cur rent, the 700 h orse power engine 
became unmanageable, an d started off at s uch a rate of 
speed that the large fl y  wheel was bro ken i n to frag­
men ts by the cen t rifugal force, and fl e w  i n  all  direc­
t ions, causing m uch dallJ age to the build ing. Th i s  oc­
currence is an excellent i l l ustrati on of the princi ple of 
the transformation of energy, as the power prod uced 
by the engine, instead of bei n g  t ransformed into elec­
trical energy, was, on accoun t  of the breaki ng of the 
circuit, sudd enly changed i nto the centrifugal force 
which caused the wreck of the fly wheel. It also 
sh o w s  pla i n l y , the Populal' Science News avers , that it 
reall y  costs someth ing to produce electricity, and that 
it i s not an u nlimited and costless source of power, as 
many su ppose . 

,. .. .  11 • 
A LEVELER FOR USE ON MEADOW LANDS, ETC. 

The illustration represen ts a machine designed, w hen 
d rawn over the ground,  to effectuall y  remove hu m­
mocks, level the earth , and cut off or draw up growi ng 
brush . It h as been patented by M r. Peter M. Thomp · 

son, of Anaco n d a, Mon tana. In the forward part of 
the fram p, jo u rnaled in its side beams and an i nter­
mediate l ongitud inal beam, is an axle on which a drum 
i s  loosely moun ted . The axle projects beyon d the side 
beam s, an d is adapted to receive support i n g  wheels 
when desi red, and the d r u m  has on its peri phery a 
series of d i sk-like cutters. Upon a transverse beam at 
the rear of t h e  d ru m is secured a series of do wn wardly 
an d forward ly cun-ed fin gers adapted to cl ear the d rum 
and its cutters of a n y  earth which may cling thereto. 

THOMPSON' S  MEADOW LEVELER. 

Upon paral l el beams on the top of the frame is a cross­
bar on w h i ch i s secu red a su pport for the d ri ver's seat, 
beneath which is Ilfl l d  an essen tiall y  triangular frame. 

To each of the s i de beams of t h i s  frame is  attach ed a 
cutter, consistin g preferabl y of a steel p late, havi n g a 
ser ies of teeth with forward cu tti n g ed ges. By means 
of fron t and rear rock sh afts, pivotal al'ms con nected 
by links, and a lever exten d in g to within conveni ent 
reach of the driyer, the frame carrying the c utters 
Illay be readily rai sed or lowered as desired, and may 
be so rai sed hori zontally, the heel  and toe of the frame 
being raised and l o wered at th e same t i m e. The lever 
has a t h u m b  latch adapted for en gagement with a rack, 
whereby t h e  fram e may be held in adj usted position. 
The rear e[H1 o f  the m ain frame i s s upported b y  caster 
wheel s . and w h en the machi n e  i s  to be carried from 
the field , or is not in operation , su pport ing wheels of 
greater diam eter than the dru m are placed u pon the 
forward axl e. In operation, the d isk-like cutters upon 
the drum are desi gn ed to cho p  the surface of the earth 
an d partial ly l evel i t, the evening and leveling being 
further carried out by the cutting frame, the teeth of 
which cut down or pull out any weeds or bru sh . 

• • • • 
The T oxic P rinci ple of Insect Po",der. 

The act i vp prin c i ple of p yreth ru m flowers i s, accord­

i ng to Schlagd enhauffen an d Reeb, an aci d (pyreth ro­

toxi c  aci d )  sol uble in alcohol,  a myl ic alcoh ol,  eth er, and 
ch l oroform , which m ay he isolated by meall s of ether, 

after havinf! been converted into an al kaline sal t and 
decomposed by tartaric acid in a q ueous sol u tion. 

When pyreth rotoxi c aci d was hypod erm icall y in­
jected i n to ani m al s, i t  was observed that t he poi  Eon 
prod uced i t s  effects in two d i stinct stages. I n  th e first 
there was an excitement more or less pronounced , pro­
portional to the q u antity ad m i n i stered, i n  the  second 
there was a com plete prostmti on . acco l IJ pan ied al ways 
b y  paralysis  o f  the l ower e x t rem i ties, w h i c h  might d i s­
appear aft.er a ti m e , or be the precu rsor of a fa tal issue . 

the respiration and circulation being affected on l y  in  
the latter case. 
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$citutif i c �mtri cnu. 
A RAILWAY �AR FIRE EXTINGUIS�ING APPARAT�S' I w h ich slides the mai

.
ll

. 
val ve . The u pper � nd of t

.
he  

'fil e  i l lu� t ra t lOll represents  an eq U I p men t for a ra l l- valve stem o f  t h e  auxlhary valve abuts agalllst a d lak 

way car b y  means o f  w h ich fi res o n  the ears , bridges, h e l d  in an upper chamber, the disk being held on thil 

or at stations or  s t ru ct u re� a l o n g  t h e  route I llay be ex- lower end of  a vert ical stem , w h ile o n  the top of the 

t ingu ished. I t  fOr tll � the s u bj ect o f  a pate n t issued to d isk is  arran ged a d iaphragm .  The stem projects into 

Mr. 'Vill ialll H .  Beac h ,  of \Vinona, M i n n .  A steam an u p per cap, an o pe n i ng from wh ich is connected 

bo i ler is  l ocated i l l one corner of  the car, and i n  co n- w i t h  the air p i pe o f  the air b rake, thd u pper end of 

nection w ith i t  i s  arranged a steam p u m p, th e exhaust the stem bein g  q u i te slack, so that air  wil l  pass down 

extending o u t  t h rough the roof, b u t  bein g  connected to press o n  the top side o f  the diaph ragm. On the 

with the s l lloke stack of the b o i l e r  b y  a b ranch pi pe. stem is  a coi led spri ng, t h e  tension of w h ich i s  regu­

In a d iago nal l y opposite corner of  the car i s  a reservoi r  l ated by adj u sti n g  n u ts, and the lower part o f  the cham­

and heat ing  d l' ll l ll ,  con n ected wi th t he b oi ler by p ipin g  bel' i n  w h i ch the d i aph ragm is located is con nected by 

which extends around the ca r . Beneath the seats of an opening w i t h  th e outside, to serve as a d r i p  for an y 

the car, or i n  a n y  other  conve n ient posi t ion,  are addi- water of con densati o n .  

t ional  reservoirs, con nected with  the p i pe extend i ng 'Vhen t he d iaphragm is  depressed by ail' pressure o n  

around the c a r ,  t h e  latter p ipe  bei ng also con n ected i ts top side. the au x i l i ary val ve is  pushed off i t s  seat s o  

w i t h  the suction cham ber o f  t h e  p u m p, wh i le  a pi pe that l ive steam c a n  enter  and pass i t ,  t h e n  passing i nto 

leads from i ts del i very chamber to a coupling- noz- the u p per end of  the cyl inder to press the m ain valve 
zle.  Cou pl i ng sections are also provided to effect a down ward , the total pressu re 01 1  the top of th is  valve 

continuous c i rculation th rou gh ou t  the cars of  a trai n be ing greate r  than that o n  the bottom , on accou n t  o f  
equipped w i t h  th is  system. In addit ion to the cou p- the spri ng and the  weight of the  val ve, 80 that  th e  

BEACH' S RAILWAY CAR FIRE EXTINGUISHER, 

l ing nozz l e pro v i ded for connection with a del i very 
hose,  the p u m p  h as a p i pe or plQg for establish­
ing connection b y  means of  a suction h ose w i  t h  th e 
tank of the tender  or any other con ve n ien t water s u p­
ply, when a fire on a struct u re n ear t h e  track is t o  
b e  extingu ished, such ! pipe bei n g  also u t i l ized i n  fi ll ing  
the  reservoi r. The latter  h as a heating p i p e  a r ranged 

within  it  whe re by the water m a y  b e  heated b y  ei ther  
the l i ve or  the exhaust steall l ,  the necessary connec­

t ions therefor being con t rolled by conven i e n t l y  ar­
ranged valves. and when i t  is  desi red to p u m p  wate r  
from t h e  Illa in  reservoi r a l o n e  t h e  auxi l iary reservoirs 
may be cut off from con n ection there w i t h .  

-------.. __ ..... .. -+1 ....... -- " ------

AN IMPROVED AIR PUMP GOVERNOR. 

The i l lustra ti on shows a sectional v iew and the a p ­

pl ication i n  pos i t i o n  of a n  air  p u m p  goveruor adapted 
for use with air  brakes, which i s  designed to be si rtt­
pie and d urable in construction and effecti  ve and posi­
tive in operation .  The steam i n let  i n  the base of the 
governor casi ng is  con nected as usual  with  the boi ler, 
while the steam ou tlet leads to  the pum p.  as shown 
by the arrows.  The i n l et port i s  adapted to be closed 
by the red uced end o f  a hol low main valve in which i s  
a coiled spring, w h i ch presses also against a plug 
screwing i n  ODe end of  a cyl i nder above, of somewhat 
less' diameter. 

The upper e lld of the latter cyl inder  has a valve 

valve sta r t s  and m o ves d o w n w ard as soon as the aux­
i l iary val ve is  p ushed off i t s  seat. 'Vhen the ai r pres­
sure is  red uced or taken off, the spr ing in the u pper 
cap draws the ste m and d iaphraglU u p ward, when the 
steam pressu re o n  t h e  red u ce d  e n d  of  t h e main valve 
causes the lat ter  to sl i d e u p ward ,  and cOlll m u nication 
is establ ished be t ween t h e s t ea m  i n let ami out l et .  

This  governor  has n o atl l los p h e ri c  exhaust ; when 
t he auxi l iary valve i s  closed , t h e  stealll , w hich was 
ho ld ing  the lllai n v a l v e  o n  i t s  seat.  passes do wn the 
sides of  the large cy li n d e r into the p U I ll P, w here i t  sus­

tai n s  warlllth,  a n d  t h e  remai n i n g  v ol u lll e wil l  be fi nal­

ly overCOlll C by t h e  p ress u re act i n g  on t h e  s lIIal l e n d ,  
w h ich i n opening a p p l i e s  press u re to t h e  w h o l e  bottom 
side of  the main val ve before it has ti m e  to pass u p  to 
the top-h ence t h e  acce l erated opening motion. B u  t 
i t  wi l l  quickly sett l e  to i t s  work i n g  posit ion by t h e  

steam i n  o u t let e q u a l i z i n g  u p ward into top e n d  of c y ­
l inder, w hen i t  a c b  as a n  ord i na ry check val ve, s i lll ply  
ho ld ing a sl igh t l y  h igher  i n i t ial  press u re on in let  s id e. 

This press u re,  if a l l o wed to fiow i n t o  the top end of 
the large cyli n der b y  auxil iary val v e  o pen i n g, w i l l  
cause t h e  main valve to d escend. thereby contract ing 
the port  opening, causin g  the pressu re on o utl et 
side to drop q uickly ,  a n d  as it  i s  th is  o u t let pre�8ure 
which acts on part of the lower side of main valve, 
the  down ward Illo t i o n  of main valve will  b" ac­
celerated t i l l  it reaches its seltt, where the small end 
a lone  at the bottom i s  su bjeded to th e same i n i t ial 
pressure as that which acts u pon the w hole top area.  
H e nce t h e  posi ti ve ac tion.  

For further i n formation relative to t h i s  in ven t ion ,  
add ress 1'11 ... C raven R. Ord .  No. 40 Law Street, 'Vest 

Toronto, O n t ario,  Canada. 
• I e ·  • 

A COMPACT AND POWERFUL FLOORING CLA MP. 
T h e  i l l u s t ration represe n ts a strong and read i ly 

operated device to faci l i tate the layi n g  of floor boards, 
whethel' they are straight or w arped on t heir  edges. 
It h as been patented by Mr. James H. G iesey, of No. 
2235 C h apl ine  Street, Wheeling, West Va. Fig. 1 i s  a 
Ri de v i e w  of th e device spcn red to a j oist i n  operative 
position,  Fig.  2 bei l lg a top' p l an v i e w  i n sect i o n .  The 
clamp is  designed to be se l f-locking to t h e  joist it 

is  m o u n ted on,  the act of  p nsh in g the p resser bar 
agai nst the floor board t ighten i n g  the gri p of  t h e  
device on i t s  s u p port,  w h i le its  w i thdra wal releases t h e  
clamp.  The clam p i n g  sect ions  are  pivoted i n  ears  o f  a 
base plate, l i m bs of th ese sect i o n s  extendin!! below the 
pi votal points  all !!  hav in g adj ustable set bolts near 
their free ends,  the i n ner  ends of  these holts beil l!; 
pointed to afford secu re engagement with the beam. 
Above the pivotal poi n t s  the c lam ping sections have 

Ileat closed �Y an auxi l iary val ve o n  t he red uced end of 
each an i n tegral arch, a n d  th e  rear portions of t h e ir  

a s�em � l id ing i n
.
a cy l i nder �n t h e  u p p e r  part  of  t

.
he l i m bs are cu rved outwardly  and u p ward ly i n  opposite 

casIDg, and of st i l i smaller d Iameter.  The fi rst cyl I rl - d i rections on each side, prod uci n g  cam curves on t he 
del' of red uced size is con nected by a port wi th t h e  I arch portions, t h e  c u r v ed t o p  s u rfacps of  b o t  h arch es 
steam inlet .  and the smaller cyl inder  i s  conn ected by bei n g- serrated to p rod uce rat chet ted h . A t t h e cen­
another port w i t h  t h e  u p pe r  e n d  of th e cylinder i n  t e l' of  the base plate i s  pivot ed a n  o perat i n g  l e v e r  hav­

2 

ORD'S AIR PUMP GOVERNOR. 

i n g  a sl id i n g  locld ng dog loosely held on t h e  l e ve r  to re­

ci p rocate vert ically a l im ited d is�ance. The usual trip­
ping handle is  j o i n ted to t h e opera t i ng l e ver, and con­

nected b y  a l i n k  bar to the d og. The presse r bar. piv­
oted u po n  t h e  operati n g  l ever, has It forked front end, 
each l i m b  of  w h i c h  is  bent u p ward at t h e  e d ges so t hat 
th e  faces of the l i m bs w i l l  fi t sq uare l y  over the tongue 
of a floor board . 'Vhen this  cl alll p has been m ade to 
strad d le a joist,  and the  poi n t e d  bol t s  have been pro­
perl y adj usted.  the push i n g  for ward of  th e operat i n g  

l e v e r  brings t h ese bolts i n to engage m e n t  with t h e  
j o i s t  a n d  a t  t h e  s a m e  t i m e  1110ves t h e  p resser bar 
agai nst  the floor boards, t he locki ng dog ho ld i n g the 
lever at any poin t  of  ro(' k i n g  adj u stment . 

... . . .  ., 
THE surveyors' i n stru ments, d rawing a p p l iances, and 

sim i l ar art icles manufact u red and i m ported b y  t he 
Keuffel & Esser Com pany .  of N e w  York C i t y, e lll b race 
such a wide variety of good s as to req u i re a catalogue 
o f  n earl y three h u n d red pages for t h e i r e n u Ill e rat ion,  j w ith but the b riefest description. The firm has been 
long established, has well  earned a high reputation, 
au,l cond ucts a very extensive business, 

35 
A PEN HOLDER T O  FACILITATE MAKING WAVED 

LINES. 

A pen holder w i th w h i c h waved or i r regular l i n es 
may be made with facility is shown in the accom pany-

RICHARDSON'S PEN HOLDER. 

i n g  i l l us tration,  and h as been pate nted by Mr. George 
H. Ric hardson, of  Old To w n ,  Me. This pen holder is 
luade in t wo  parts, the front portio n .  carryi n g  the pell.  
bei ng pi voted n ear its for ward end to the for ward part 

o f  the main port ion.  'f h e  latter carr ies a w heel or  rol ler  
w h i c h  reHts on the paper  as the i nstrument i s  moved 
aloll !!, and 011 the pe r i phery of th is wheel is  a zigzag 
groove correspon d i n g  to the waved l i n e  or l i nes it i s  
dps i red to prod uce on the paper. A stud or pin at the  
rear  end of t h e  pen-carrying port ion  of t h e  holder, as 
s h o w n  i n  the sectional  view,  engages this  groove, and 
causes the pen to v i b rate  as t h e  wheel revol ves. The 
dev ice i s  designed to be especiall y  useful  to d rau gh ts­
m e n  and ot hers i n  lllaki n g  fancy borders, as well as 

GIESEY' S  FLOORING CLAMP, 

in ru l ing checks, drafts and other papers in business 
offices. .. 4 . ,  • 

A SIMPLE AND RELIABLE TRAP. 

The accolll pan y i n g  i l l ustrat ion represents a trap, 
paten t ed b y  Mr. 'Va l t e r  Pead , o f  D u rban , Natal, 
South A fr ica , adapted t o  catch an i mals  alive, and 

which Iltay be Ill ade strong enough to capture wild 
a n i m a l s  o f  various kinds .  One end and a portion of 
the top of t h e  box i s c losed with w i re rods, ad m itting 
l ight,  so that t h e  bait can be readil y seen ,  and at the 
opposite end of the box are grooves for the reception 
o f  a sl iding gate ,  o f  metal .  and of s ufficient weight to 
assure i ts q ui c k  descent w h e n  released. The bai t hook 
is  pi votal l y  suspended on Ii t rall sv e rse wire rod, and an 

PEAD' S  ANIMAL TRAP. 
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Jettnt if i e "mtri etln. 
eye is turned on the  upper end portion of the hook to three times for the maps. With the new instrument 
receive a hook on a longitudin al trigger bar supported the same results will be attained in the original photo­
to slide on transverse rods near the top of the box. In graphs without enlargement. The new instrument is 
the sliding gate are two smal l  orifices, one of which known as a photographic doublet, and its use will, u n­
aligns w ith the trigger bar when the gate is raised, dou btedly, prod uce the most successful and interesting 
and the other when it  is closed, and on the outer face results. 
of the gate are two proj ecting lugs, which strike .. 4 • I .. 
against a stop bar, limiting the u pward movement of Teeth Germs i ll Intants. 

the gate, this bar passing through the side walls of the The development of teeth germs from infancy to 
box in  the same plane with the trigger-su pporting rods, mature life, a writer in the Pittsburg Dispatch thinks, 
and the bar also holding loosely the extremity of the is one of the most interesting phases of h u man growth. 
trigger bar, as shown in the sectional view. When the Pass the finger along the tiny jaw of the newcomer. 
bait is p laced in pos i t ion on the hook, the trigger bar Not only is there nothing which presages future teeth,  
is passed through the lower orifice in  the gate in such but the jaws t hemselves seem too delicate and frail to 
way that the weight of the raised gate will rest on the become the sockets for such hard-working portions of 
extreme end portion of the rod. On the tonching of the anatomy. Yet we are assured that there are fifty­
the bait by a mouse or rat, or other animal, the end of two teeth germs hidden there. Twenty of them are 
the trigger bar is d islodged, and the gate released, fall- for the temporary teeth, wi th which in due time the 
ing behind the animal, the end of the trigger bar then child will  begin to gna w or chew h is way th rough l i fe ; 
entering the upper hole and locking the gate shut. the others include the permanent set and the molars, 

For further information relative to this invention none of which begm to make their p resence known 
address Messrs. Arkell  & Douglas, Kemble Building, un til the child is six years old, and the " wisdom " teeth 
No. 15 Whitehall Street, New York City. do not usually a p pear until  about the age of e igh teen. 

.. 4 • I .. The l ittle pulp germ grows and develops ti l l  i t  
l'IIapping the So uthern Sky Cro m  a l'IIo untai n Peak approximates the shape of the tooth it is to become ; 

1 4 , 0 0 0  Feet Hi�h. then i t  begins to calcify, forming the dentine part, of 
Upon various mountain peaks i n  the heart of the the crown, while the enamel i� d eposited by an inde­

Andes, from 4, 500 to 14,000 feet above the sea, there pendent process. The surface of the cro w n  attains its 
have been in use for nearly r,wo years past two portabl e  full size before the process of elongation commences. 
houses, built in Boston in the fall of 1888; and forming Then grad ually it  pushes its way outward through the 
the home of a corps of scientists from Harvard Uni- gum, absorbing its tissue as it  advances til l the pure 
versity. They are making a map of the southern white enamel peeps out, to the mother's great delight. 
heavens, after a plan similar to that of mapping the The p rocess of " teething " is invariably one of dis­
northern heavens, which has been in progress at the t u rbance, especially if  the outer membrane or skin of 
university observatory for some years. The first expe- the gum proves tenacious. I n  this case i t  should be 
d i tion for this purpose was formed late i n  1888, led l anced-an operation w h ich is h umane, i n  that it 
by Professor S. 1. Bailey, with hi>! brother, M_ H. relieves the discomfort of the child, and is entirely 
Bai ley,  as first assistant. It set out in Febru- harmless, as there is seldom any hemorrhag-e worth 
ary, 1889, and among the equipments were the t wo the naIlle, and i f  there should  be a slight flo w of blood 
portable houses and such photographic and mete oro- it readily yields to simple treatment.  '.rhe application 
logical instruments as would be necessary for accurate of a d ust of powdered alum is  nSHal l y  sufficient. 
observations. Upon arriving in Peru and spending _ , • , • 
several weeks in looking over the country, Prof. Bailey Hints to be Heeded. 

selected as an observatory a mountain summit, 6, 650 The Western Man ufacturers' M u tual Insurance Com­
feet high , eight m i les north of Chosica and twenty-six pany and the Factory M u t ual Underwriters' Union 
m iles in land from Lima. This location was deemed have issued a circular which should receive the special 
high enough to he always from 1 , 000 to 3, 000 feet above consideration of every manufacturing concern, and 
the fogs of the coast, and far eno ugh from the i nterior storekeepers and householders w i l l  do well  to regard 
to escape its rains. The porta, ble b uildings were put some of the many good hints e mbodied in the circular. 
up, and three other small houses were b uilt for the Special attention sho u l d  be given at this season of 
assistants and servants. The summit was named Mt. the year t.o protecting tire apparatus against cold 
Harvard, and ob.ervations were begun in May, 1889. weather during the winter, and to ascertai ning that 

The i nstruments used for o bservation were a photo- all appliances are in order, and everything in its pro­
graphic telescope of eight inches aperture, a meridian per place, so as to be able to extinguish a fire, should 
photometer, a six inch field glass, and various meteo- one occur, with the smallest possible loss. As d efective 
rological and other instruments. At the end of four stoves, furnaces, stove and steam pipes, chim neys anQ 
months much success had been attained. The plan fol- other flues are the most prolific source of fires, they 
lowed was to cover the entire sky from 15° to the south should also have proper attention at this season of the 
pole four times, once with photographs of spectra hav- year, when they are about to be put in  constant use 
ing an expos u re of an hour, which incl uded stars to for the winter months. 
about the eighth magnitude ; secondly,  with an ex- In this precautionary work for the winter all hy­
posure of ten minutes, giving the brighter stars ; d ran ts and valves should be carefully examined and 
thirdly,  with charts having an exposure of an hour, oiled, preferably with heavy m ineral oil,  which will 
permitting a map of the southern stars to the four- not corrode the brass. All  hyd rants and standpipes 
teenth magnitude inclusive ; and, fourthly, with and all branch hydrants should be opened after the 
charts havin g an exposure of ten minutes, including pipes are emptied, to let out any entrapped water, 
stars to the tenth magnitUde. The meridian photo- which may have leaked past the valve when the pipes 
meter may be described as a double telescope instru- wert: full, and care taken that all the drip valves are in 
ment, especially constrncted to make a more accurate good condition. 
measurement of the magn it ude of stars than had pre- The rotary pumps should be oiled, and if exposed to 
viously been attempted for the southern heavens. This freezing, turned back ward to empty them of water. 
instrument was also used with great success. Pipes exposed to freezing should be emptied, and care 

During September and October, 1889, the sky became ta ken to let the water out from above the check valves. 
so cloudy that a new location of the observatory was All val ves should be marked with an arrow, showing 
made January 6, 1890, at Pampa central, on the the p roper direction to open them. 
Atacama desert, with an elevation of  4,535 feet .  Late I n  all b uildings equipped with automatic sprinklers, 
i n  February, the expedition returned to Mt. Harvard, where it is i m practicable to keep the buildings or 
where it  has remained until news was recei ved, on rooms warm enough to prevent freezing, the system 
January 3 of this year, that the observatory had been should be changed to au approved drypipe system. 
removed to Vincocaya, in the neighborhood of Are- It is very important that some reliable person or per­
quipa, with an elevation, according to a report of the sons should be put in charge of the fire apparatus, and 
Boston Herald, of 14, 1 10 feet.  that they should know the work i n g  of  the same, and 

This removal was not a sudden one, but had been that every part, is  i n  order, and they can be s ure only 
contem plated for some months. Prof. Bai ley was un- by making a thorough inspection as often as once a 
doubtedl y  annoyed by clouds, as he had been in the week. A fire organization among the employes is es­
winter of 1889, and has simply sought a new permanent sential to the handling of the fire apparatus. 
location south ward, where the average of cloudless sky B uckets of water are the most effective fire appara­
through the year seemed to be much larger than at Mt. tus, as any person can handle them. 'rhey should 
Harvard, Chosica. be kept full  and distributed in abundance through 

The press dispatch which broug'�:t the news of the the various rooms or floors of nearly all /risks other 
removal of the observatory said that the ex pedition than d wellings. They may be placed on shel ves, 
was soon expected to be joined by a new expedition or  hung on hooks, as circumstances may requ i re. Gal­
from Harvard with the most i m p roved i nstruments. vanized iron or i n d u rated fiber pai ls  are better than 
One of  the latter is a n e w  photographic telescope, wood. They should be marked " For fire onl y. "  Oasks 
w h ich cost $50,000. This telescope is of 24 inches of water are generall y  needed to furnish a further sup­
aperture, and wi l l  take the place of the one of 8 inches ply to the fire pai ls. To prevent freezing, add chloride 
aperture which Prof. Bailey has been using. The in- of magnesium or salt. to the water. 
strument, when placed in position , will be princi pally Stoves should be in order, and free from cracks, set 
used for the study of the distribution of the stars, for firm ou metal legs, and floors underneath should be 
com plete catalogues of cluster, nebulle, double stars, protected by zinc or stone, or inclosed w i th scantling 
and for the spectra of faint stars.  nailed tOlrether and ti l led wi th brick and mortar or 

The plates as now taken by Prof. Bai ley, with the cement. They should not stand n earer unprotected 
IlmaU instru ment in his possession, have to be enlarged _ wood work than three feet. Any wood work nearer 

than three feet should first be covered with asbestos 
paper, and then covered with tin, or protected in SOllie 
other equally safe manner. A good guard is made of 
gas pipe securely screwed to the floor, and should be 
placed about stoves where there is a liability of stock 
being piled against them in manufacturing establish­
ments. 

Ashes should always be placed in a fireproof recepta­
cle when taken from stoves and fu rnaces. 

Stove pipes should be thoroughly cleaned and all 
unsound lengths replaced by new ones. All stove pipes 
should enter good brick chimneys and should enter the 
chimney horizontally, with but one elbow. In all mills 
and factories where there is considerable vibration, or 
where dust is l iable to accumulate, the horizontal pipe 
lengths should be carefully riveted together and an ad­
ditional pipe placed outside, leaving- at least one inch 
air space between the inner and outer pipes, supported 
at frequent intervals by wi res, also well wired to hold it 
i n  th e  chimney. I n  all cases where pipes pass through 
wooden or lath and plastered partitions, there shoul d  
b e  a double collar of metal, w i t h  from two t o  four 
inches air space, and holes for venti lation, or at least 
eight inches of masonry about it . 

The chim neys should be examined carefully, espe­
cial l y  where they pass th rough floors and roofs, as the 
settling of the building may cause cracks that would 
let sparks escape. A long-bladed case knife serves well 
as a probe for this purpose. 

All pipe holes not in use should have close-fitting 
stoppers. There should be no wood w ork of any kind 
framed i nto the chimney, and the entire surface of  the 
trimmers and headers next to the flue should be en­
tirely covered with tin or l ight  sheet i ron. 

Where steam p i pes pass through floors or partitions, 
the woodwork should be cut  away from around the 
p i pe at least two inches, and covered with asbestos 
paper, and then covered with tin. Cut a V-shaped 
piece out of the tin where it passes through the wood 
on both sides, and n ail securely to the wood work. 
The pipes should be supported by gas or steam pi pes, 
earthen rings, or other equally safe material. Do not 
permit the pipes to come in contact with any wood­
work or other inflammable material. 

• •  I a  .. 
'rhe Electric M otor's Work. 

The New York Sun t.hus speaks of e lectric power, in 
w hich the work of the motor is summed up a s  follows : 

.. In some cities, so far has the use of electric motors 
gone, that it is possible for a man to-day to drink at 
b reakfast coffee ground and eat fruit e vaporated by 
electric power. D uring the morning he  wi l l  conduct 
his business with electricall y made pens and paper 
ruled by electricity, and make his records in electri­
cally bound books, his seventh story office, in al l  p roba­
bility, being reached by an electric motor elevator. At 
luncheon he w ill be able to discuss sausages, butter, 
and bread, aud at nig-ht eat ice cream and drink i ced 
water due to the same electrical energy. He wi l l  ride 
all about the place in electric cars, wear sh irts and col­
lars mangled a n d  ironed by electric motors, sport in a 
suit of clothes sew n  and a hat blocked by the same 
means ; on holidays ride a m erry-go-round propelled by 
an electric motor,  or  have his toboggan hauled u p  the 
slide with equal facil ity ; be called to church by an 
electrically tapped bell .  s ing hymns to the accom par. i­
ment of an electrically  blown organ, he b uried in a 
coffin of electric make, and, last of all, have his name 
carved on his  tombstone b y  the same s ubtile, mysteri ­
ous, all-persuasive and indefatigable agency. This may 
sound l ike a wild and exuberant flight of fancy, but it  
is  s imply a faithful statement. of the manner in  which 
electricity is being applied to every one of the necessi­
ties and luxuries of life in Ame rica. " 

• • • • • 
Maple S u gar. 

In a paper read before the AJIleri can Association on 
" The Indian Origin of Maple Sugar, " by Mr. Henry 
W. H enshaw, of Washington, the point was as to 
whether the In dians learned to make sugar of t h e  
whites, or vice versa. The argumeut d rawn from the 
maple tree festivals and linguistic evidence showed the 
red men were in no way indebted to the whites for 
sugar, no more than for the cultivation of corn,  the 
pum pkin, bean. and tobacco. Their silliple p rocess was 
aboriginal, resulting from their own observation and 
inventive power". They col lect the  sap i n  birch-bark 
vessels. These hold in some cases a h undred gal lons. 
They take ad vantage of col d April nights to freeze the 
sap,  and i n  the morn ing throw out the ice. They 
eva porate i t  by throwing hot stones into the reservoirs 
of sap. '.rhe sugar i s  eaten m ixed with corn. Some­
times the pure sugar is their only diet for a month. 
They boil venison and rabbits in  t.he hot sap as they 
evaporate it .  They also make sugar from the silver 
maple and box elder. That the I ndians ll,lade sugar 
from times unknown is proved by their language, 
their festivals, and their traditions. Several authors 
of early times, telling of their visits to the Indians, 
mention maple sugar, and one of them, in 1756, de­
scribes the Indians' mode of preparing it. The gather­
ing of sap and making of sugar formed one of theil' 
annual religious ceremonies. 
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C h i c k e n  S u rgery. 

Tu the Editor of the Scie ntific American : 
The resu l t  of a l ittle experi ment which I have recently 

tried may be of i nterest to some of your subscribers. 
It was original with me, though I have since learned 
that it  had been tried before. 

A f u l l -grown pul let became " crop boun d , "  and after 
trying for several days unsuccessfully to force the con­
tents of the crop al ong in its regular channel, I finally 
decided to try another method of relief. I wrapped 
her with innumerabl e  turns of twine, tightly pinioning 
her w ings and legs to her body, then placing her on 
her side on a narrow board, I tied her do wn firmly. 
Then, by tying back the longer feathers and plucking 
five or six small  ones, a space of about one ·half inch 
wide and one and one-ha l f  inches long was made bare. 
Then with a very sharp lance I cut a gash about one 
inch long directly through into the side of the crop, re­
moved the cont.ents, using a button hook for the pur­
pose, washed the edgeR of the cut, sewed up the crop, 
Rnd then sewed up the skin .  

Scarcel y a drop of blood was drawn, and by feeding 
the subject on soft food for several days IShe soon re-
covered . D. H. DECKER. 

Washington, D. C., Dec. 27, 1 890. 

. ' . '  . 
Th... Cartellian D i v e r --a S i m p l e  Modification oC 

the E X l.erilnent. 

Tu the Edito r of the Scientific American : 
For experiments with the Cartesian d iver, I use a 

large flat bottle  and a small vial, such as is used for 
homeopathic medicines. I completely till the bottle 
with water. I then fill the vial about hal f full, a few 
trials determining exactly how much to use, and invert 
it in the bottle. The bottle is then corked, the cork 
bein g  put in with more and more of force, followed by 
repeated careful loosenings of it,  until  the vial barely 
floats. Then, taking hold of the bottle and pressing 
the sides, the volume is decreased, and the vial de­
scends. rising again when tke pressure is removed. 
This method of sho wing the transmission of pressure is 
not new, but I t hi n k  it is not generally known. 

I believe, however, that the following modification of 
the experi ment is original with mysel f : Having corked 
the bottle so that the vial will barely descend , and re­
main at the bottom, I find that pinching the flat bottle 
edgewise, instead of flatwise, increases the volume of 
the bottle enough to cause the vial to rise to the top. 
The force needed in this latter case is, of course, greater 
than that req uired in the former. 

One who has never used this sim ple apparatus will 
be astonished at the remarkable  sensitiveness to pres­
sure which may be obtained. 

CLARENCE M. Bou'rELLE. 
Decorah, la. , Jan. 1, 1891. 

. . . . .. 
'rhe Obl iquity oC the Planetary O rbit •• 

To the Editur of the Scientific American : 
In an art ic le  (roni La Nature, printed in your issue 

of  Oct. 4, 1890, the opinion i s  expressed that .. the only 
plausible hypotht>sis to explain the inclinations of the 
axeR of planets upon their orbits " is that at some time 
they have been struck by comets. The writer, no 
dou b t, infers this from the ring theory of Laplace. If 
the sun, at the t i me of the formation of a planet, were 
a perfect sphere, it is d ifficult  to see how the planet  
coul d  be formed, by natural causes, in any other way 
than as a ring. But was the sun a sphere ? It seems 
to me much more probable that, during i ts nebulous 
state and dur ing the generation of the planets, the sun 
was an i rregular mass of vapor, some parts being more 
d i stant fro m the center than others. Such higher part8, 
situated toward its equator, but not necessari ly in i t., 
wou ld  have a greater velocity than the general surface, 
and thus would be compelled by centri fugal force to 
sep!l.rate, one after another, from the main body, to 
become p l anets. 

I f  this be so, they were thrown off, not in rings, but 
in masses, the largest ones first, as on the separation of 
each one the sun would become more regu lar in  form 
and the protu berances smaller. These bodies, thus 
torn from the main body, Wi>uJd not be likel y to assume 
revol ution on axes exactly perpendicular to their orbital 
motion ,  and I wou l d  thus account for the obliq uity of 
their or b its. In the meantime the parts of the sun 
toward its poles, having less rotary velocity than the 
equatorial parts, would fall more rapidly toward the 
cen ter, and thus contribute to its spherical form. 

There is no sign anywhere of ring planetary forma­
tion, unless in the case of the rings of Saturn,  and per­
haps that of the asteroids, which may be fragments of 
a , broken rin g. But we see that in neither of these 
ca.ses was a globe the result. E .  H UNTINGTON. 

787 Willoughby Ave. , Brooklyn. 

[This theory is  fu l l y  as plausible as the one advanced 
by Leotard in the article on .. The End of the World, "  
in  o u r  issue o f  October 4. Yet both, being o f  accidental 
nature, do not accord with the uniformity of axial and 

J'citutif i c �mtritnu. 
orbital inclination of every individual body forming 
the solar system, the only exception being the system 
of m inor planets, which seem to be the remains of an 
accident to some large planet originally occupying a 
normal place in our system. The axial positions and 
orbital relations of al l the bodies of  the solar sys­
tem, from the sun to the remotest planet, seem to be 
due to the slight perturbations from the irregular 
flight of comets, meteors, and of interplanetary gravi­
t ation through the vast m yriads of years that have 
elapsed !lince the dawn of their individualities .­
EDI'rQR. ] 

Til e De.t r u ctlon oC A nimal LICe _ and It. 
COllsequence •• 

MRS. N. PIKE. 
Everything that has l ife preys on other life is an old 

truism-from man to the smallest animalcule ; but 
mainly for subsistence-an inevitable law of nature ; 
but with few exceptions man is t.he only animal whose 
bloodthirsty instincts urge him to wholesale slaughter 
of races, either from a sheer love of killing or greed 
of gain. 

There are few of the lower animals that are not of 
some use to man, and the wholesale destruction of any 
useful creature will surely be repaid fourfold. Nature 
will ultimately assert her rights, and general ly metes 
out severe penalties for our abuse of them. If the 
sportsman, with his boasted reasoning powers, would 
only exercise them when bent on m aking a score, or 
the merchant when sending out his emissaries to bag 
game large_ and small i rrespective for trade, much se­
rious loss and future scarci ty would be avoided. But 
when did either ever pause, where sport or gain were 
in question ? I wil l  quote a few instances where 
grave consequences are already developing themselves 
from the reckless slau ghter of beast, bird, fish, and 
reptile life. 

See the devastation such men as Gordon Cum­
ming and others have made among the great elephants 
of Africa and Asia. Man y are yearly killed for their 
tusks as ivory is one of the principal exports in  eastern 
and western Africa. Yet how many have been slain 
yearly wherever they have been in reach of the sports­
man, for the sake of boasting that so many have been 
killed before lunch or dinner, and the huge creatures 
left for the wolves and v ultures ! Slowly, but surely, 
are elephants receding from man to the vast tracts as 
yet un known save to a Stanley or It Livingstone in 
Africa, and to the dense j ungles of India, where man 
has difficulty in fol lowing them .  At their present death 
rate the twentieth century m ust see the extinction of 
the last of the giant pachyderms that have flourished 
on the earth. 

Where are the vast h erds of bisons that once spread 
over two-thirds of  t h is i m mense continen t ?  B utche red 
by t,housands, (Jot as they once were for their flesh and 
h ides for  the s u p port and ten t s  of  the aborigines at 
certain seasons, but in s heer wantonness by the white 
man, t i l l ,  if the remnant be not well cared for, they 
will  be soon b ut relics of the past fauna of the country. 
Fortunatel y the buffalo has found a home in  Australia 
alJ d t akes kindly  to its new habitat. Then there are 
t h e  e lk, moose, caribou, and common deer. all fast d is­
ap pearing, owing to the incessant warfare against them. 
Equal ly with the bisons o f  America, the great mar­
su pials are being exterminated in southern Australia, 
either hunted down for sport or to protect the grass of 
the sheep runs from being devoured by them. Now, 
people are awakening to the fact that kangaroos are 
of the greatest use, both for their flesh and h i d es,  and 
there is consternation over their rapid decreMe ; and 
unless care is  taken to breed and p rotect them else­
where, they will take their place with the m ammoth 
and d inornis of bygone ages. Our only marsupial,  the 
opossum ,  from the insatiable appetite of the negro for 
i ts  savory flesh, and the excitement of its chase, will  
soon be a rara avis. The coon is known for its cun­
ning ways and fondness for persimmons, but it is not a 
generally accredited fact that a family of opossums a.re 
the best h unters a farmer Gan have on his land, ets­
pecially for large gru bs, boring beetles, and other in­
sects, which they seek for  persistently. 

Look tl_t the yearly massacre of the whales and other 
great marine mam mals. From their fecundity there 
would be abundance of all these anim als for every pur­
pose of commerce, bllt the cupidity and avarice of men 
are killing the goose for the golden egg but  too sure ly. A 
most notable instance is the Rhytina gigas, or Arc­
tic sea cow, one of the most useful animals in the far 
North . Many a �hi p wrecked whal ing crew has been 
kept alive  by i ts flesh,  and so abundant was i t  in the 
18th century that the southeast of  Behring's Island was 
named Cape Manati, a name it sti l l  bears, b u t  only as 
a record of what was, but is not. The young ones 
weighpd over 1 , 200 pounds and a ful l-grown one be­
t ween 8, 000 and 9, 000 pounds, and were invaluable to 
the Kam8chatkans, as their fat never turned rancid, 
and even one was a godsend on that inhospitable shore, 
as every part of the creature was useful. Little more 
than a century elapsed from i ts discovery before it was 
extinct. 

The sperm I!>Qd finuack wbales Qnce w e re so plentiful  
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in the ocean world that their pursuit gave em ployment 
to thousands of people. A few years ago over 900 vessels 
were engaged whaling from Ne w Bed ford, Mass. , and 
the destruction of these leviathans of the deep has been 
so great that they Il.re now very scarce in many seas 
where they were formerly abundant. 

Every report from the seal fisheries orings news of 
the limits of the range of these valuable animals being 
contracted under the most relentless persecution. The 
sti l l  more precious sea otter is so rarely found that u n­
less stringent laws as to their capture are made and 
enforced, the beautiful creatures must soon be exter­
minated. So it is with the fish products of the ocean. 
Every device that man can invent is used, not to m eet 
the demand for wholesome food, but to sweep them in 
by shoals as long as they last. A case in poin t  is the 
menhaden, caught in such vast n umbers for rendering 
into oil ,  etc. , that i t  is supposed bluefish and others 
that feed principally on them are gradual ly  leaving us 
to seek elsewhere their favorite nutriment. 

In bird life the same waste is and has been carried 
on. See the great auk an d  other birds, rare and beau­
ti ful, supposed to be extinct, and would be now un­
known save for their record in books or a specimen in 
some museum. D ucks, geese, and many other wild 
marsh birds are scarcer every year now-once so plen­
tiful.  In England a raid was made on the blackbirds, 
bulfinches, and other fruit-loving birds till there was 
danger of their extermination. Very soon the farmer 
found out, when he had ki l led each bird he could get 
a shot at, that his orchards were being devastated by 
every kind of i nsect pest. It was hard for h i m  to be­
l ieve that such de plorable resu\t.s could fol low from 
killmg the birds ; but when convinced of it, he was 
only too glad to have them back, even at the cost of 
some of his cherries. 

So it is here. The insectivorous birds are being so 
ruthlessly destroyed. The boys are bad enough. but  
every man of every nationality thinks becau!!e he has 
a gun (perhaps for the first time in his l ife) and America 
a free country, he is at l iberty to slaughter every I i  \' ing 
thing that bears fur or feathers. See the pretty wood­
peckers of so many species, how indefatigabl y  they 
work on our trees, sounding step by step, and when 
they hear the note of  warning, in goes the sharp b i l l  
ti l l  t h e  insect is found, a n d  t h e y  never cease t i l l  the 
tree is c leared. Thus they fulfil l  a double mission, 
working for their o wn sustenance and befriending man 
at the same time. Many a noble orchard has been saved 
by the very birds every sportsman aims to destroy. 
Think of the flock!! of bright birds that are sacrificed 
yearly to the rage for feathers for ladies' hats, etc. ! 
Land and sea shore are both laid under contri b u t i on ,  
woods innumerable, where once t h e  joyous notes o f  the 
varied song birds resounded, are now silent forever, 
and the true lover of nature feels the loss keenly, w h i l e  
many a fallen giant shows h o w  insidiously i t s  enemies 
have worked till it was laid low, with no little induR­
trio us friends to save it.  Insect devastation is bur­
dening the agriculturist with a load al most beyond en­
durance-then save the insectivorous birds. Over t wo 
mill ions of birds are killed annually for the m i l l i ners ! 
Surely there are lovely flowers enough, our legitimate 
ornaments, and more appropriate to feminine beauty 
than feathers, so that the fashion for them wil l ,  I 
trust, d ie  out ; and it wigpt but for the imperious 
Dame Fashion. 

Of  all created animals, I suppose the alligator is 
one of the most repulsive and ferocious. _ E very one 
for years that could get in a shot has fired at the h uge 
saurian, till in some par�s of the Sonth it  is becoming 
scarce. Yet, ugly brute as he is, he  fills a not unim­
portant place i n  nature, and his  loss is being felt, 
whether slain for his skin or mere sport. In the vicinity 
of the ri vers and lagoons where alligators once swarmed 
in Florida are extensive corn field s, and these the crea­
tures frequent for their favorite rodents that they are 
expert i n  catching. The wholesale destruction of alli­
gators h as caused the rats to infest the corn fields to 
such an extent that the consequences are alread y seri­
ous, and I see the governor of Louisiana is issui ng a 
decree for their protection-a wise man in his day. 

To leave the larger animals : I nstances are occurring 
every year to show that even reptile life has its uses ; 
many quite unsuspected by us, who are often wi l l ful l y  
b l ind to what goes on ar-ound U8, o r ,  worse still, we 
allow our prej udices to warp our j udgment. As a rule,  
the old fiat "every man's hand against them, "  is l iterally 
carried out, where snakes are concerned. Yet in mercy 
to us, thousands have been made harmless to man, and 
not only so, b ut useful to him.  Let a common garter, 
black, or m i l k  snake show b u t  the tip of his tail, when 
he i s  pursued till slain, as if he were a rattler or cop­
perhead. Yet their prin ci pal food is rats, mice, beetles, 
and others so destructive i n  the harvest fields. As al l 
the above mentioned snakes are non-venomous, spare 
them by all means. I could cite fact on fact, but trust 
I have said enough to rous" those who have the power 
as well as the will to try and stop the wholesale de­
struction goin g  on in  all animal li fe, either for sport or 
profit, for it su rely will be sooner or later followed by 
the gravest consequences to Ulau, and in the nea.r 
future too. 
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PHOTOGRAPHY OF A CANNON BALL IN MOTION. 

To the Erlitor of the Scientific A m e r ican : 

In fi r i l l g  an e igh t  i n ch mortar recen tly,  we were suc­
cess fu l in ma k i ng an i n stantan eous p hotograph of the 
Rame, cat c h i ng the shel l about t welve feet from the 
mou t h  of  the mortar, as you w i l l  see by the inclosed 
cut. T h e  pract i ce fi ri n g w as u nd er the command of 
Lieut.  Frederick S. Stron g, U. S. A. , com manding the 
cadets of t h i s academy.  I t h i n k  t h at you will agree 
w i t h me t h at t h i s  is  an exce p t i onal ly 

fine v ie w , and worthy of p U bl ication 
i n  you r exce l len t j o urnal . 

J. S U :\I X E R  ROGERS, 
Col. and Supt. M. M. A. 

M ichigan M i l i tary Academ y , 
Orch ard Lake, M ich. 

• • •  
A N e _  .," s bellto8 M i n e .  

The wonderful asbestos mine found 
near Hamilton has been u ncovered in 
a led ge for a d istance of se ven t y-fi ve 

feet, and at the c roppi ng, or as far as 
the discoverers have been able to go i n  

t h i s  bri e f  t i m e ,  says t h e  O l ym pi a Tri­
bnne,  the l edge p roved to be eight feet 
in wi d t h .  'l'he rock taken from the 
ledge afte r the  su rface crusti n g  was 
removed is  p u re asbestos o re, as wh i te 
as ch al k  and fi n e  as si lk,  the feathery 
fibers bei n g  as long as the pieces of 
rock froUl which they are p u l led, in 
SOUl e  cases reaching the entire length 
of e ighteen inches .  From the remark­
able p rogress made, it is esti mated 
t hat on e m o n t h  spent in developmen t 

w o u l d  so ope n t h e  eas i l y accessi ble 
• r0re as to e n ab le the val uable con­
t e n ts to be rem oved in almost any 
q u a n t i ty. The m i n e  is bei ng opened 
at a u  altit ude of about 2, 000 feet. As-
be:;tos is fo u n d  in S witzerland , SC'otIan d ,  V i rgi nia,  Ver­
l lIon t, and on Staten Is lan d .  off the coast of New 

Jersey . The fi n est q u ality d i s�o vered u p  to th is tim e  
is i n  Ital y .  It, i s  u sed extens ive ly  i n  th e manu facture 
of fi re proof roofing, floori n g , c lot h i n g, hose, steam 
pack i ng . la lu p wicki n g, safe fi l l i n g. and as a non-co l l ­
d ucti n g en ve lope f o r  st eam pi pe�.  

• •  I • 
THE " IRON GATES " OF THE DANUBE. 

The wor k of blowing up t h e  I u asses of rock w h i c h  
forlll the  dan goerous rapids k n o w n  a s  t h e  I ron Gates.  
Oil thfl DA.Tl u be, was i naugu rated on Septe m ber 15, 
w h e n the Greben Rock was part i lt l l y b l o w n  u p  by a 
blast of s ixty k i l ogra lu mes of d yn am i te . i n  t. h e  pr esence 

of Cou n t  Szapary,  the H un gar ia n P re m i e r ; M. Baross, 

H ungar i an M i n i s t e r  of CO l U me rce ; Cou n t  Bacq ueheUl , 
Austrian Min is ter  of Commerce ; M. Gru itch , the Ser­
vian Pre m ier ; M. Jossi lll ovich , Servian Min ister of 

Pu b l i c  Work, ; 1\1 . De Szogyen y i . C h i e f  Secretary in 

the A u stro-H u ll gar ian  M i n istry of Foreign Affairs ;  and 
oth e r  H U l l gar ian  and Servian authorit ies. Large 
n u mbers of the i n hab i tants had col lected on both 
banks of the Danu b e  to w itness th e  ceremony, and 

� titutific �mtritau. 
the first ex plos ion was greeted w i t h  e n thusiastic 

cheers. The h istory of this great sch eme was told at 
the t i me t he H ungarian Parliament passed the b i l l  Oil 
the s u bject two years ago. It is k n o w n  that the Ro­
man .l!; mperor Trajan,  seventeen cen tu ries ago, com­
menced works, of  which t races are stil l  to be seen, for 
the construction of  a navigable canal to avoid the 

Iron Gates. 
For the rem ed y of the obstruction in the Dan ube , 

CANNON BALL PHOTOGRAPHY. 
m uch discussed of late years, there were two rival sys­
tems-the French, w h i ch proposed to make locks, and 
the E n gl i sh and American. wh ich was p ract ical ly the 
salll e  as that of T raj an , n am el y . b l asti ng the lu i nor 

rocks and cutti n g canals and erect i ng dams where the 
rocks were too crowded. The latter plan was i n  pri n ­

c i p l e  adopted, a n d  t h e  details w e r e  worked o u t ,  i n  

1883, by t h e  H ungarian engi neer \Villandt. The l ongest 
canal will  be t h at on the Servian bank, wi th a length 
of over two ki lometers and a width of  e i ghty meters. 
It  will be left for a later period to make the canal 
w ider  and dee per, as was don e with the S u ez Canal . 
For the present  it is con s i d ered su fficient that moderate 
sized steamers shall be able to pass t h ro u gh without 
hin deran ce, and thus  faci l itate the exchange of goods 
between the west of E u ro pe an d the East. 

The first port ion of t h e  rocks to be removed,  and of 
the chan n e l s  to be c ut, runs t h rough H u ngarian terri­
tory ; the secon d  portion is  in Ser v ia . The ne w  water­
way w i l l , it is an tici pated , be fi n ished by t h e  e n d  of  
1895, an d t hen , for the fi rst time in h i story.  Black Sea 
steame rs w i l l  be seen at t h e q u ays of Pe sth al ld  Vien­

n a, having, of course , prev iously touched at Belgrade , 

THE IRON GATES " OF THE DANUBE. 

The benefit to Servian trade w i l l  then be q u i te on a 
par with that of Au stria-H u IJ gary. Even Germany 
wil l  deri ve benefit from th is t'xtellsi oIl of trade to the 
East.  These, h o wever, are by n o m eans the  only  
coun tries w h i c h  w i l l  ue ben efited by the open i n g  of  
the g reat r i v e r  to COUl lnerce. Turkey, Southern Russia, 
Rou m ania, and B ulgaria, n ot to speak of the states of 
the West o f  E urope, will reap ad vantage from this n e w  
departure . England, a s  t h e  ch i ef carrier of t h e  wor l d , 

is �ure to feel the beneficial effects of 
the Danube bein g  at len gth navigabl e  
from its mouth right up t o  t h e  very 
center of E u rope . 

The removal of th e Iron Gates has 
al ways been considered a matter of 
E u ropean importance. The treaty of 
Paris st ip ul ated for freed om of navi­
gat i on on the Danube. The London 
treaty o f  1871 aga i n auth orized t he 
levyi ng of  tol ls to defray the cost of 

the Dan ube regu lati on ;  and article 57 
o f  the treaty of B e r l i n  i n trusted Aus­
tria- H u n gary wi th t h e  task of carry i t l g 

o u t  the work. B y  these international 
com pacts the Eu ropean character of 
the great undertaking is  s ufficien t ly 

attested.  
The work of blasti n g  t h e  rock s  will 

be u n dertaken by con tractors i n  the 
em ploy of the H u ngarian g.overnment,  
as th e  official invitation for tenders 
b rought n o  offers from any quarter. 
The con struction of the dams, h o w­

ever, an d th e  cutt i n g of several chan­
nels  to com pass the most d i fficul  t rocks 
and ra p ids, wil l  be carl'ied out by an 

association of Pesth an d other firms . 
The cost, estimated al together at n i n e  

m i l l i o n  florins ,  w i l l  b e  borne by t h e  
H u n garian exch equ er. t o  w h ich wi l l  

fall the tolls t o  be levied o n  al l vessels passi n g through 
t h e  Gates unti l  the o ri gi nal outlay is repaid. 

• • • • •  
Sad C O 'Hliti o n  of the Pana.na C a nal. 

The Panama Call al is act u lllly a thing of the past, 

and  Natu re i n  her w orks wi l l  soon obl iterate all t races 

of French energy and lII on e y  ex pen ded on t he Ist h mus. 

Reports of  October 25 say t hat th e late h eavy rai n s  

h ave caused va5t slides i nto t h e  canal from the h i l l tops 

near Obis po, an d the canal excavation at C i rcarach a is  

e n ti rel y fi l l ed up.  O n l y one  d redge of the American 

com pany n o w  remains at Colon, the Nathan Appleton . 

T h e  d redge Ferdi n an d Lesse ps , of the same com pany, 

was sunk about sixty miles from Colon, wh ile  being 

towed to Grey town. Lieut.  N. B.  W yse, acting for the 

Panama company, writes from Bogota, under  d ate of 

October 20, t hat owing to th e exact i n g terms sough t to 

be imposed by the Senate cOlll m i ttee, " it appears that 

i t  w ill be impossible to reach a n  u nderstand ing. " 
.. . . . .. 

l\fR. A. C. W ILLIAMS, of Elk Falls ,  Kansas, a former 
signal ser vice man,  i ,  cond uct ing e x per i m en ts ten ding 

to show a variabi l i ty  of the earth's gravi ty. 
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SMALL ELECTRIC MOTOR FOR AMATEURS,. 

BY GEO.  �U. HOPKINS. 
Every piece of electric work done by a student or 

alllateur is of value, not only as an addition to his col­
l ection of apparatus, but as a means of acq uiri n g  a 
posit ive knowl edge of electricity and of electrical ap­
paratus. The annexed engraving shows a sim ple and 
easily constructed motor, which very fully i l l ustrates 
the construction and operation of the Gramme motor, 
and is wel l  adapted to various uses requiring only a 
small amo u n t  of po wer. 

This m otor wa,; bui lt  by Mr. W. S. Bishop, of New 
Haven, Con n . ,  after the general plans of the simple 
electric motor a l read y i l l ustrated and described some 
months since i ll these col u m n s, but the construction 
here sho w n  is more s im ple and more easily  carried out. 
The perspective view here given is t w o · th i rds the 
actual s ize . The detail  views (Figs. 2 and 3), showing 
the armature in process of construction, are ful l  size. 

The field magnet i s  formed of a yoke o f  Norway i ron 
1"6 inch thick,  Yz i nch w i d e  and 2)4 inches long.  In 
the yoke, near  i ts  ends a n d  1 ,"6 i n ches apart, are drilled 
holes for rece i v i n g  the q u a r t e r  i nllh Norway i ron cores 
of the magnet, which are driven i n to the yoke. 

The polar extremities of the field magnet are cun'ed 
to form a circular opening 2r'6 inches i n  diameter. 
The winding of  the field magnet may be applied to 
the m agnet cores, as  sho w n  i n  the engravi ng, or the 
wi re l lI ay be wound U pOIl spools fi t ted to the cores. 
TIl t'  spools are 1 i nch in d i a m eter and tVa inch long be­
t ween the heads.  U pon each spool is wou n d  one ounce 
of dou ble-wou n d ,  cotton-cov ered magnet wire. The 
yoke of the field m agnet is fast ened to the wooden 
base piece of the motor by scre ws passing u pward l y  
through t h e  base i n to t b read e d  h o l e s  i n  the yoke. 

The armat u re consists of  a small  G ralll me ring 
mounted u pon a wooden disk secured to tbe a rmature 
shaft. The armature core, c, is a ring formed of a piece 
of annealed i ron w i re, No. 13 B. & S. gauge, having i t s  
e n d s  beveled and drilled transversely to recei ve a pin ,  
as  shown in Fig. 2. A core of t h i s  kind , al t hough 
theoretical ly  not as efficient as a l a m i n ated core, 
ans wers every p u r pose in this very small 1Il 0to r, and 
greatly fac i l i tates the constructil)n of the armatu re. 
1'he core has an outside diameter of 1 %  inches. The 
o u ts ine  d i ameter of the armat u re is  2 inches, aud the 
i nside d iameter  l Yz  inch es, U pon the armature core 
are p i alled 12 coi ls, b, of si lk-covered, single-wound mag­
Het w i r  .. , No. 25 B. & S. gauge, separated by ri ngs, d, of  
soft  i ron w i r  .. N o .  1 3. the riu gs form i n g  polar exten­
sions whieh add to the efficiency of the motor. The 
arm a t u re coi l s  a re formed in a lathe on a mandrel, 
se paratel y ,  as shown in Fig, 3 .  'l'his mandrel consists 
of a p iece of No. 11 w i re havi ng' two collars % of an 
i n c h  apart, one of  t h e  collars being fixed and t h e  other 
beiug removable. To allow for any con t i n gency, i t  is 
ad visable t o  m ake the d istance bet ween these collars a 
l ittle less than that given, say .\ inch less. Each coil 
con tains 4 feet 4 i n ches o f  w i re wound i n  fi ve layers. 

To fac i l i tate the re l lJ o \'al of the  coil from the man­
d re l ,  t h e  first l ayer i s  wound loosely. After  w i n d i n g, 
and before removing t h e  coil from the mandrel, the 
wire i s  cemen ted with paraffine or  wax melted on the 
coi l with a warm iron. After twelve coils have been 
com pleted, they are strung upon 
the arllJ ature core, c, in alterna­
tion with the i ron wire rings, d, 
and when the core i s  filled, its 
ends are brought together and 
secured by means of the pin, as 
shown.  

The wooden hub of the arma­
t u re is now fitted to the ring, but 
before the ring is  secnred on the 
h u b, twelve equidistant holes 
are drilled transversel y through 
the h u b, near its center, and in 
each hole is inserted a piece of 
No. 12 copper wire one-half au 
inch long. The ends of the 
pieces of  copper wire are allowed 
to p roj ect one-sixtee n th of an . 
inch beyond the sides of t h e  
h u b .  The r i n g  is placed o n  the 
h u b, and ends of the wire pro­
jecti n g  from adjacent coils, b, 
are twisted toget her, and attach­
ed by llleans of solder to the 
c o p  p e r  wire pins extending 
t h rough the hub and forming 
the co m m utator bars, the cover­
ing being remo ved from the ex­
t remities of the w i re . It will 
t h u s  be seen t h at to each com­
Ill utator bar is  con nected th e 
begi nnin� of one coil  and the 
end of the adjacen t coil, so that 
by means of t h ese connections 
the w i n d i n g  of the arm ature be­
cOlll es contin uous.  

j'titutif i t �mtritau. 
The posts in w h ich the armature shaft is jou rnaled 

are perforated Ilear their u p per ends w ith a hole of a 
size adapted to receive the armature shaft,  and t h ese 
holes are counterbored from the iuner surfaces of the 
posts, and a wire of the same d iameter as the shaft is 
placed i n  the position of  the arm at u re s h af t, and 
Babbitt metal or type metal is poured i n to the opEn-

39 
m u m  effect is secured when the contact surfaces of the 
llom m utator springs are nearly i n  a vertical l ine. 

The comm utator disk is clam ped i n  any desired posi .. 
tiou by an ordinary wood !Screw, which passes l oosely 
through the post and is scre wed into It wooden thumb 
nut bearing against the  outer su rface of the post. T h e  
terminals of t h e  fi e l d  magnet are connected direct l y  
w i t h  the binding post a n d  also w i t h  t h e  o uter ends o f  
t h e  cOlUlll u tator spri n gs a s  shown. 

With one cell of dry battery the motor makes abou t 
1 , 800 revolu tions per m i n ute, but i t  does not develop 
its  max i ln u lll power unti l  one or two cel l s  are added in 
parallel. AllY of the d ry batteries will  rUIl it  for short 
periods, but i f  i t  is  req u i red to run i t  cont inuously for 
any length of time, one or two cells of Bunsen or 
F u l ler battery sho uld be u sed. 

The lUotor be i n g  shunt wound, i s  p ractically self­
regUlating, I t s  s peed with any amou n t  of battery 
power does not m uch exceed 2, 000 revolutions per 
m i n  ute. 

... . .  1 "  
A ilIeeba nieal C o tton J'ieke ... 

'I'he Waco Day, Texas, describes as follows the ope­

Fig, 2, - ARMATURE OF SMALL MOTOR IN PROCESS OF ration of a new cotton picker by Mr. Campbell,  latel y 

CONSTRUCTION. t ried at that place : 

ings around the shaft, form ing the journal boxel:'. A 
hole is bored i n  the top of each post before casting the 
m etal, to form an anchorage for t h e  jou rnal box, and 
after the castin g, the anchorage is dril l ed through to 
the open ing of the j ournal box, to form an oil  hole for 
the arlllat u  re sh aft. 

The j o u rnal  box on the side of the commutator is 
m ade to p roject beyond the inner  face of the post, t.o 
receive the d isk which carries the commutator springs. 
This projection is made by clamping to the post a 
piece of wood h aving in it a hole corresponding with 
that in the post. After the journal box is cast, the 
extra piece o f  wood is reIlloved, leaving a sleeve u pon 

The essen tial feature is  33.0 fin gers or spindles p ro­
jecti n g  t h rough and from a hol low cyl i nder. These 
fi ngers are ten i n ches l ong, and have at the end a 
brush or t ip of fine wi re, and set i n  fou l'  grooves radi­
al ly  i s  horse hai r, clipped so it  p rojects frolll the fi n gers 
a bout  one-twelfth of  an i nch, the tip and the hairs on 
the side being the means of getting the cotton from 
the bolls. The fi ngers or spi ndles are g i ven a w h i rl ­
i n g  motion by a system of cog gear i nclosed w i t h i n  t h e  
cylinder. Moving forward , the cyli n d e r  re\'olves, the 
fi u gers come in con t act wit.h the cotto n ,  the w h irl i n g  
Illation of the  fi n gers entangles the cotton l i n t ,  a n d  i t  
i s  p i cked, t h e n  llarried u p ward a n d  back ward u n t i l  
c l eaned from the fingers by brushes, a n d  t h rown i n t o  
receptacles holdi n g  sixty pounds of seed cotton. 

The revol utions are so timed that the fi n gers which 
project at the spokes of a w heel stri k� the p l a n t  w i t h ­
out  a raking motion, f o r  that w o u l d  d amage the r: lant. 
No inj u ry comes to the leaf or boll  from running the 
mach i n e  over the plant. 

Fig. 3. - APPARATUS FOR WINDING ARMATURE COILS. 
With a width of fou r  feet, length seven feet, and 

which to p lace the d i sk. This d i sk is an i nch and a height of five and one-half feet, the machi ne, com plete, 
h a l f  in diameter and 16 of an inch thick.  \,-eighs about 1 , 200 pounds, and is of easy draught for 

To the inner  face of the disk are clam ped the com - two mules. 
m u tator springs by m eans of s lllall blocks, as shown i n  The rows were 1 85 yards long, and were gone over 
the perspect i ve view, th ese blocks being held i n  place twice,  the result bei ng the cotton was clean l y  p i cked 
by scre ws passing through the disk into th readed holes out of the bolls ,  the machine bei n g  as thorough i n  
i n  t h e  b locks. The commutator springs are curved th i s  res pect as t h e  fingers of t h e  n egro. N a i n j u ry to 
outwardly and their ends are tu rned back ward toward foliage, bol ls  or b rallches of the plant was noted . 
the disk,  and their extremi ties rest u pon the comIllU· I n  t h e  llIorni ng, when the cotton was sl igh t l y  damp, 
tator bars, as shown i n  Fig. 1 .  I a gath ering froIll o n e  r o w  made by the mach ine 

The COlll l n u tator d i sk a n d  t h e  clam p i n g  bl ocks are I weighed a l itt le  m ore than thirty pou nds. 'I'he waste 
made of v u l can ized fi ber. w h i c h  is  strong and at the knocked on the ground by t h e  machine was picked u p  
same time a goon i n s u lator. T h e  comlll utator springs by hand a n d  weighed fi ve ounces. I n  t h e  afternoon, 
are hard-rol led copper, and t heir  inner  ends are ad- with the cotton perfectly d ry, the cotton picked 
j usted so as to li ght l y  touch diametrical ly opposite com- weighed over t wenty-eight pounds, and the waste 
m u tator bar�. The best adj ustment for the com lll u- picked up weighed n earl y three and one-hal f pounds. 
tator spri n gs is found by movi ng the disk i n  one d i- 'I' he t i me made was about fi ve poun d s  a m i n u te, or 
rectiol l  or the other. I t  wil l  be found t h at t h e  maxi- 300 pounds an h our. A l l o w i n g  t i m e, l i bera l l y, for 

e m ptyi l lg the receptacles, stop­
ping for repairs, m eals,  and so 
on, the machine could easi ly 
work ten hours a day and would 
gather 3, 000 pounds at a total 
expense of not 1lI0re t h an $3 per 
day, making the total cost of the 
pick i n g  for each bale $ 1 . 50. At 
present prices the cost is  ful l y  
$16. 

;ralllaiea Intern atio nal 
Exhibiti o n .  

:f. Fun s ize working d rawing:' f o r  u s e  o f  : l Inat.eu rFO who \vish to constm ct thifl.  mot.or were pll h l i �hetl in S l'PPLg �l E :-; rl' or J anuary 
3, 1891, No. 78:3. :Fig. l ,-PERSPECTIVE VIEW OF A SMALL GRAMME RING MOTOR. 

Shoe IlIan u facturers of Ne w 
England who are desirous of 
openi n g  up busi ness relations 
with South A merican countries 
will find an exce l lent o p portu­
uity for sh owing t h eir  goods at 
t h e  in ternational exh i bition 
which opens at K i n gston,  Ja­
maica, on the 27th of Jan uary, 
and all the arrallgeIll ents are 
IlIade on a l i beral scale, w h ich 
gives assurance of success. Space 
is free, and all goods i n tended 
for exhibition w i l l  be ad mitted 
d ut y  free. Ki ngston is  an im­
portan t poi n t  for d istri b u ting 
goods to Central and South 
America, as well as the neigh­
borin g  islands, Jamaica, with 
600, 000 inhabi tants, is only 90 

miles from C u ba and about 
the same from Haiti ,  having 
d i r e c t steaIll com lIl u n icat ion 
with the other 'West Ind ian 
is landR and the center o f  their 
trade. 
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A r tificial Pro d u c l i o n  oC C y a nides and A mmo nia. 

A series of e x periments u pon the synt.hetical p roduc­
tion of cyauogen cow pounds b y  the mut ual action of 
charcoal, gaseous n itrogen, a n d  alkaline oxides or car­
bonates, at high temperatu res and under great pres­
s u re, are described, say� Natnre, by Prof. Hempel i n  
t h e  n e w  n um ber of t h e  Berichk B u n sen a n d  Playfair 
long ago showed t h a t  w hen charcoal and potassium 
carbonate are heated to redness in an atw osphere of 
lI i trogen. a certain q u antity of cyanide of potassiUlII i ll  
formed. Since that t i w e  Margueritte all d  Sourdeval 

J'citutifi c �mtrj cau. 
LONG SPLICE FOR ROPES. 

The illustrations show how to make a long splice by 
a method somewhat different from the regular way. 
It is es pecially �al ua ble for uniting ropes used in 

h a ve further shown that barium carbonate m ay be Fia L. 
used i n  place of  the potash,  a n d  that  the  bariu m  cya- J 
nide produced may be aga i n  deco m posed by steam i n to 
ammonia and bari u w carbonate.  T h ese reactions af-
forded a theoretica l l y  continu0us process for the con-
version of atmos p h e ric  nitrogen into a m m onia, a pro-
cess w hich. if it could only be worl,ed on t h e  large 
scale, would doubt less be of i m Ulense val ue. U n ­
fortunately, however, only s w a l l  proportions of t h e  
su bs tances appear to enter i n to t h e  reaction a t  ordi­
nary p ressures. H e llce the yitlld is not sufficiently 
large to render the p roce�s economical. Prof. Hempel,  
however, by m eans o f  a s i ul pl e  press ure apparatus, has 
shown that the reaction is very much more complete, 
and when potash is used, very energetic, under the 
p ress n re of sixty atmospheres. 

H i s  appara t u s  consists of a strong cyli n der closed at 
one end,  and worked out of a s i n gle block of steel.  The 
steel top scre ws t i�htly down, so as to form a closed 
cham ber, and i s  p ierced with two apertu res-one for 
connect i o n  w i t h  the com pressing p u m ps, and a sec-
ond to ad m i t  t he passage o f  an iusulated copper rod. 
'Within the steel  cy l i nder is placed a smaller cylinder of 
por'celai l l ,  in w h i ch (he mixture of the alkal i n e  oxide 
or carbonate and charcoal i s  placed.  Th rough the cen-
I PI' of t h i s  mixture passes a rod of charcoal ,  w hich is 
< ,unnected above w i t h  t h e  copper rod and below w i th 
the steel cyl inder i t se l f, in such a manner  that when 
tne w i res from a strong battery or  dynamo are con-

power plants. The un ion can be made so neatly at! to 
be indiscernible. 

The ellds to be u nited are first u nlaid for at least as 
many turns' as there are th read s ill each strand. The 
ends are then ,. crotched,"  as sho w n  in Fi�. 1. The 
process of making a regular long splice is started. 

nected with t h e  p roj ect i l lg"  e n d  of the copper rod and �oo.;:�����������:i!�I�����IIs!! the exterior of the steel c y l i nder respecti vely, the rod 
of charcoal becomes heated to redness. The p u m ps 
are t hen cau�ed to force i n  n i t rogen gas unti l  the de­
liired pre�sure i s  registered on the gauge. Experi ment­
ing in t h i �  l lI a n n e r, it wa� found that the amoun t of 
bari u m  cyau ide formed i n  fi fteen m i n utes under a p res­
tlure of s ixty atmospheres was nearly four tiufes that 
formed a t  ord i nary atmos p heric press ure ; while i n  the 
case o f  potass i u m  carbonate the reaction was so en er­
getic that in a fe w secoll d s  the h eated carbon rod itse l f  
was d beolved. Hence i t  is  evident t h a t  t h e  formation 

. . . Straud a i!! uulaid and strand a' laid i n  its  place. I n  
of  cyan Ides  by heatl l Jg toge t h e r  alkal t n e  car bonates 

t' th O I d  b 1 ' th t . . .  re"ular prac Ice 1 ;1  won e ( one WI  ou anv re-
and charcoal In an atmosp h e re of  II I trogen IS greatl y  I I " . . l '  h I th d '  h 

. . 
. . ( uctlOn or taperIng w lIC regu ar me 0 IS S own I n  

accelerated b y  large l y  J U c reasl I lg t h e  p ressure under ' 
F' 2 '  r '  t '  Th h t ffi 

which t h e  reaction OCI� l I r� .  .1!�. I� process 0 exec� IOn. en, w e n  a a s u  -
Clent d Istance, a and a would be allowed to meet. • I • •  

N o v e l  L ife-Savi n g  Bel t. 

Mr. Rossi- Gal l i co, f ro m  Italy, latel y read a paper on 
the l1Jerits and adaptations of t h i s  i n vention before 
the members of t h e  Balloon Society uf Great Britain, 
London.  

The belt  i s  very com pact, l ight ,  portable, and,  i n  a 
non-inflated state, flat, and can be worn w ithout the 
least i ncon venience. Its i nflation i s  effected by car­
bonic acid gas, i nstantaneously produced by the com­
bination of ac ids and alkalies with which the col1J part­
ments of the bel t are charged on its  being brought i n to 
con tact with water. The one intel lded for passenger 
lise i nftates, as we have said,  on touching water;  that 
ir:: tended for the use of officers and seame n  i s  made d i f­
ferent.  It is easily u nderstood that a belt which would 
inflate sim ply by being brought i u to contact w i t h  
w a t e r  wou l d  be rather inconven i e n t  to weal' f o r  t h ose 
whose d u ties expose them wore or  less to a wettin g. So 
to a void t h i s  a special arran gewent is made. The acid 
and al kali are introd uced i nto the belt i n  a l iquid form , 
a n d  when the mowent arri ves for the services of the 
belt bei u g  requi red ,  al\ the wearer has to d o  is to pull  
two slll a l l  tassels, w h ich at once al lows the chemicals to 
m i x, and the belt i s  at once i n flated. This  was demon­
strated at the lect ure by Sig.  RQssi-GaJl ieo, who i u­
flated both classes of bel ts, the one by wetting, aud 
the other by pul l ing the stri n gs, in something like 
fifteen seconds. The belt was also shown inclosed in a 
b rass bOlll b furu ish ed with cord to allow of its being 
swung to a dist ance frorn the s h i p, and is 80 con8truct­
ed that on its touchi n g  the water it  s inks for a second, 
and then a fully i n flated belt appears on the su rface 
w i t h  su fficient floating po wer to s u p port two men for 
forty hours. The bel t can also be disch arged by rocket 
to a dro w n i n :,.:  persoll quite  1 ,000 yards away, and llI ay 
ca rry a l i ne with it to draw t o  shore or.  deck t h e  per­
son to be rescued.  

. ' . . . 
' .. Ile " tlanUc Oce a n  Mail Steamer ... 

The Teu tonic, C i t y  of N e w  York, l\Iaj estic, and C i ty 
of Paris w i l l  n ext year be run on d i fferent dates, mak­
ing together a weekl y  service such as cannot be ex­
celled i n  t h e  world ,  since t h e y  are all  20 knot boats, 
and all cOllie w i t h i n  a few llIi n u tes o f  each other i n  
the duration o f  the now very fas!; transatlantic trip­
about 5 days 20 hours. 

Hal f of each would be cut off, and t h e  other half 
would be knotted and stuck away beneath the strands. 

In the m ethod now to be described, a systematic 
tupering takes place. The place w h e re t h e  strands are 
to u n i t e  haviu l-{  beeu settled u pon. half  as m a n y  t u m s  
of both strands a s  there a r e  t h reads i n  a straud, count­
ing back ward from the place where the t w o  strands 
are to meet or unite, are unlaid. The rope shown in 

the drawings IS  s u pposed to have six threads in a 
strand . or to be " eighteen thread stuff. " Hence each 
of a given pair of  strands, say a and a', is ulIlaid three 
tim es, counti ng back ward from the place of meeting, 

and at that point a single thread is cut and removed. 

They are laid up each one more turn,  and a second 
thread is removed ; one more turn brings them to­
gether, when a third t hread is cut out of each, leaving 
each o f  half the original thickness. Here they are 
knotted or twisted, as shown in Fig. 4, a ri ght-handed 
knot being used. This knotting and consequent 
doubli n g  of the reduced strands, it will  be seen, 
maintai ns  the origi nal thickness of the strand, each 
strand at this point being three threads in thickness. 
The ends of the loose s trands are again wrapped 
around the laid-up tapered strand until the next turn 
is reached, when an additional thread is cut  out, leav­
ing t wo. This red uced portion is twisted around the 
laid strand,  which , at this  point, i s  four th reads in 
thickness, u n t i l  the next turn i s  reached_ 'fhere an­
other thread is cut out, and the single th read left is 
wound around the laid strand, here fi ve th reads in 
thickness, and i s  finally cut off. 

lt  w ill be observed that this leaves the strauds i n  al l  
p laces of the exact original thickness of s ix  thread s. 

In ropes in which the n u w ber of threads are u neven, 
one strand is  u n  laid one turn further back and is  re­
d u�ed one thread morll than the ot hel' at the fi rst knot, 
and the same principle is  carried o u t, the t w i "ted or 
united strands always being kept of u n i form thickness. 

In Fig.  3, the reduction of the strand s th read b y  
thread i s  shown _ It i s  better pra�tice not to red uce 
them all at once, but to do it  turn by turn as fast as 
they are laid up, as descri bed above. The reduction 
after knotting is best accompl ished in  the  sallie way, 
although the operation can be carried out as sho w lI i n  
Fig_ 3 and Fig. 4. 'f h e  threads too should b e  c u t  off 
so as to l ie u nderneath the strand, and so be h i d d f'n,  
i f  a very neat job is wanted . 

Strand c is u n laid i n  the opposite direction, or to 
the right, and 0' is laid i n  its place. These are t reated 
exactly as a and a' were. 

S trandtl b an d  b'  are each unlai d  for half as wany 
turns as there are threads in each, in the present  case 
for three t urns, and red uced one thread , laid up one 
turn each and reduced by another t h read, laid up a 
second turn and reduced by a third thread , and are 
knotted and t w isted as described, the l oose strands 
being reduced one th read for each t urn given i n  the 
finishing twisting. 

This splice has been used with great success by Mr. 
W. A.  Wood, of this city. He has em ployed it on rope 
d riving bands of  raw hide, as wel l as on manila rope, 
and it has given the greatest sat isfaction_ The splice 
being of u niform thickness, the band r u n s  better and 
the spliced portion lasts as long as any other part_ 

. .  ' .  
Resuscitation oC the A pparently Drowned. 

In the Transactions of the Medico-Chirurgical Socie­
ty of Lo ndon,  Dr. Bowles gives the following excel lent 
ad vice : After the patient has been pl aced for a mo­
ment with face downward, to allow the es�ape of  water 
from the mouth and th roat, h e  i s  turned on the side 
and kept on that side contin uously, except when (about 
fifteen times a minute) the bod y i s  rolled for a few sec­
onds on the face agai n .  By keeping the same side al­
ways up, the lung on that s ide becomes clear_ Turning 
first  one and then t h e  other s ide  u p  is  dangerous, be­
cause thereby the partly cleared lung is suddenly 
flooded with fluid from the lung which was down ward. 
It is  better to clear one lung entirely than to have 
both half cleared. Each time the body is t urned u pon 
the face a little more froth and water escapes from the 
mouth and nostrils. If  one l u ng i s  thus cleared it m ay 
escape the i nflammation wh ich results from the in­
spiration of water. When the u pper l ung has been 
almost cleared, i t  i s  useful to raise the upper arm 
above the head as in the Sylvester method, since the 
entrance of larger quantities of air into the lung i s  
now safe. Pressure upon t h e  back a t  each pronation 
assists the escape of water somewhat, and it has a 
good influence on the heart, a iding the propulsion of 
the blood toward the lungs. The continued use of the 
prono-lateral method i s  an excellent mode of keeping 
the pharynx clear of  obstruction. 'fh e  Medical Record 
speaks approvingly of this  treatment in a recent edi­
torial, and consi ders it s uperior to the usual Sylvester 
or Marshal l Hall m ethod. 

. , .  , .  
Carbon Cores for C asUng. 

The well-known difficulty experienced by both iron 
and brasR fou nders in making smooth, true holes i n  
castings by coring h a s  led t o  various experim ents with 
a view to the discovery of someth i n g  better than the 
cores commonl y  used. Mr. E.  R. Dale, C . E . ,  w rites us 
that cores of carbolJ are cOllJ ing i nto use in Eugland 
and llJeeting with favor for work of all kinds, but  
especial l y  for  the class of work req uiring long holes of 
slllall  diameter. 

A t  present they are s u p plied in 1 0  inch lengths frow 
Yz i n ch to l Yz  inches in diameter. T hey are swoothe r  
than sand cores, a n d  w i l l  keep f o r  an y length of ti llle 
without wasting. Holes way be cored i n  many kinds 
of  work which would otherwise have to be bored. The 
carbon core does not b reak in the mOUld,  aud often 
may be llsed the second t i llle .  

These cores are sa.id to resem ble electric l i ght car­
bons, and are perforated longitudinally. 
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Making a W ill ",bicb "'ill Stan d . tator;s mind at the time of execution, as to com petency 

and freedom from undue i nfluence ; (b) the meaning 
and effect of specific provisions contained i n  the will ; 
(c) the le�ality of speci fic provisions in view of positive 
statu tes an d r ules of l aw. 

who have not cultivated the faculty. H e  kno ws a 
thousand thin�s that the unobservant boy does not 
know. He does not get the knowledge from books or  
from others, but acquires it for himself, through the 
use of his eyes and ears, and properly appreciates it for 
that reason. A child may know more than a philoso­
pher about matters that LU ay not have come under the 
observation of the philosopher. A little girl entered 
the study of Mezerai, the celebrated historian , and 
asked him for a coal of fire . •  , But you haven't brought 
a shovel , " he said. .. I don't need any," was her reply. 

And then, very much to his astonishment, she filleg 
her hand with ashes and put the l i ve coal on top. No 
doubt the learned man knew that ashes were a bad con­
d uctor of heat, b u t, he had never seen the fact verified 
in such It practical manner. GaI i leo noticed the sway­
ing of a ch andel ier in a cat hedral . and it suggested the 
pend ulum to him. To another in ventor the po wer of 
steam and its appl i cation was su�gested by the tea ket­
tle on the stove. A poor m o n k  discovered gunpowder, 
and an opt ician's boy the magnifying lens . 

Some time last summer a young man in Pittsburg, 
Pa. , tendered his own will for filing in the office of 
Register of Wills, which was refused as contrary to law . 

The matter has been widely commen ted u pon i n  the 
newspapers, the main point insisted upon being the 
perfect authenticity which must attach to such a will , 
and the unlikelihood of any conte8t. But the prime 
fact is here lost sight of  that the law regards a will  as 
going always with the testator, and as being open to 
amendment, variation, or destruction by h i m  so long 
as he l ives . It  is of no legal effect duriug the testator's 
life, and the common law ru le has been that a marriage 
and the birth of a child after the execution of a will  
operated to revoke it, unless b y  provis ion made in the 
will  or by other competent evidence an intention by 
the testator that there should be no such revocation 
was shown ; while by the statutes of this and many 
other States any children born after the w i l l  is made 
and not mentioned or provided for by the will take 
such share as would come to them if the father had 
died i ntestate. 

Upon all these questions the plan of the Pittsburg 
young Ulan would produ(le more harUl than good. 

Val ue of Observation. 

The late Rev. Henry 'Ward Beecher once said that he 
never saw anybody do anything without watch ing to 
see how i t  was don e, as there was no kno w i ng but that 
some tiUle he might have to do i t  hi m self. 'l'his  habi t 
of observation once served him in good stead. . . I was 
going, " he says, " across a prairie w hen my horse began 

to limp. LUckily , I came across a blacks mith 's shop, 
but the smith was not at home. I asked the woman of 

the house if she would allow me to start a fi re and make 
the shoe. She said I m ight if I knew how.  So I started 

the fire ano heated the shoe red hot, and turned it to 
fit my horse's foot, and pared the hoofs, and turned the 
points of the nails out cunningly, as I had seen the 
blacksmith do, so that in  driving into the hoof they 
should not get into the quick, and I shod the horse. 
At the next place I wen t  to I went straight to a smith 
and told h i m  to pu t the shoe on properly . H e  looked at 
the horse's foot and paid me the greatest com pliment I 

ever received in my l ife. He told me if  I p ut on that 

shoe, I had better follow blacksmith i n g  all m y  l i fe. 

Now, I never should have known h o w  to do that if I 

had n o t  looked on and seen others d o  it . "  
Another writer i n  a contem porary o n  the same s u b­

j ect says : 
E very one should cultivate t he facu l ty of observation . 

• 1 • •  
N e", S u bmarine Boat. 

The French s u b marine boat Gymnote was recently 
tried at Toulon, and oemonstrated its ability to pass 
through a blockaded l ine and escape attention in spite 
of systematic efforts to watch, t race, or discover its 
course. Accordi l Jg to the Rev ue Industrielle, i t  plunged 
and remained under water forty mi nutes. I t  rose to 
the su rface in a distance of m ore than two m i les and a 
half from its point of depart ure, and had passed nuder 
the watched line of demarkation without being seen . 

After havi n g  ascertained where it was, it l'eme r:ged to 
return. It again crossed the line, but this  t ime t w o  of 
the parties on the lookout for i t  got a gl i mpse of it, 
not,  however, �ufficiently d i st.inct to enable them to 
trace and p u rsne i t. The course of the boat was in 
both instance8 rectilin ear. 

• • • • •  

The di fferent States have various statutes limiting to 
some extent the manner in which a testator m ay dis­
pose of his property-as , for instance ; in New York 
State, no person leaving a wife, or child, or parent can 
devise more than half of his or her estate to charitable 
or ed ucational institutions, etc. ; and all statutory 
l imitations, as well as proof that the will itself  is bona 
fide and sufficient, lllust, if called i n  question by any 
person interested , be passed upon by the proper court, 
before good title can be conveyed under the will. The 
con test over the Fayerweather will i n  New York is 
probably due, principally, to the great increase In the 
value of the estate from the time of making the will, in 
1884, to the death of the testator, six years later. The 
in crease i s  estimated at three million dollars, all of 
which was to go to the executors, although i t  is said 
they had private written directions as to the dispo­
sition they were to make of it. Therefore a will to 
stand,  i f  contested, m ust have no provisions conflicting 
with statute law at the time of the testator's death, at 
which date only the wi l l  becomes operative and falls 
under the provisions of the law . 

The plan of filing wiils with probate or other public 
officers during the testator's l ife may therefore be con­
sidered w orse than useless. N inety-nine hundred ths 
o f  the will litigation i s  not on the question of ac­
t ual execution, b u t  (a) upon the coudition of the tes-

I f  he does so designed ly, it  will not be long before he 
wi l l  do so u nconsciously. a is better to learn a thing 
by observat ion than by ex perience, especially i f  i t  is  
something to our detriment.  One wou l d  prefer to know 
which is the toadstool and which is the mush room by 
observation rather than by experimen t, for the latter 
lHight cost h i m  his l i fe.  There is hardly a vocation i n  
which observation i s  not of �reat service, and i n  many 
i t  is  absolute l y essential. It  adds to the proficiency 
of the chemist, the natu ral ist, the m in ing e xpert, and 
the bushman . O bservation quickens expe ri men t. It 
leads to inference, t o  deduction, to classi fication, and 
thus t,heories are formulated, sciences established. An 
observing boy will beco me an observing man, and, as 
boy and man , he will have an ad vantage over t h ose 

THE Croshy Steam Gauge and Valve Co. , of Bo�ton, 
with b ranches in New York Uity, Chicago, and Lon­
don, has recently issued an i llustrated catalogue of its 
goods, i nc l udin� the steam pressure �auge, pop safety 
valve,  water rel ief valve, steam engine indicator, cyl­
inder lubricator, bell chime whistle, pressure gauge 
testing apparatus, etc. Those looking for the most 
i m p roved appliances in this line w i l l  do wel l to send 
for a catalog ue. 

RECENTLY PATENTED INVENTIONS. 

Rallway Appliances. 

STATION INDICATOR. -James N. Winn , 
Darien, Ga. This is a device to be placed on the cars 
of a steam road, to be operated by the engineer 
from the cab by compreeeed air or steam transmitted 
through flexible coupl ings, to indicate approach to the 
different 8tatlOns, the invention covering an improve­
ment in construction and arrangement on a formerly 
patented invention of the game inventor. 

CAR DOOR. - Joh n W. Crum bau gh 
and Leander C. Prater, Kansas City, Mo. A combined 
bridge and cross bar is connected to the door jamb. to 
slide integrally therein, and adapted to be fastened 
across the door space or let down to form a bridge or 
gangway, the device facil I tating the Gpening of the 
doors of stock cars, strengthening them, and enabling 
cattle conveniently '" pass in or out in loading or un­
loading .hem. 

CAR COUPLI N G. - Charles W. Man ­

chester, Feesburg, Ohio. The drawhead of the car is, 
by t,his invention, provided with a central openl1lg 
adapted to register with a like opening formed in a 
revoluble cyli uder pressed on by a spring, with other 
novel features designed to form a simple and durable 
construction which sball be very effective in operation 
and automatic in coupling. 

CAR COUPLING. - George H .  Duke , 
Hotchkiss, Col. The drawhead of this coupling has a 
depending beveled flange in its upper Side, a spring­
pressed draw bar having a beveled forward end and a 
locking shoulder, with a coupling link beveled and 
having a shoulder to engage the shoulder of the draw­
bar, the forward end of the latter being pressed against 
by a central boss, the coupling being effected automati­
cal ly. 

RAIL JOINT. -Frank F. H oeffie, Meri­
dian, M iss. This invention provides for a metal plate or 
box having upwardly extending flanges between which a 
rail Illay rest, there being gripping deVices between the 
flanges adapted to clasp a rail ,  a wed!!:e pointing up­
wardly between one of tbe flanges and a gripping device 
to hold it firmly against tbe rai l ,  the device being 
designed to obviate the nse o f  bolts, nuts and nut 
locks. 

Mechanical. 

WATE R WHEEL. -Levi M. Sharps, Lake 
View, Oregon (deceased, W. M. Sharps, administrator). 
Thh� invention relates to a former patented invention 
of the same inventor, and covers a novel construction 
and combination of parts forming an improved wheel 
designed to be very simple and durable, and very ef­
fective in operat.ion. 

TICKET PRINTING MACHINE.-Gideon 
B. Massey, Mamaroneck, N. Y. (deceascd, Sarah R. 
Massey amI Stanley A, Bryant, administrators). This 
invention prOVIdes a machine to print and number 
tickets in  successive 8eries, the blanks being Sll pplied 
from a roll of continnous paper and cut off ag dehvered 
from the machine either singly or III strips, the Inven-

tion being mOre e�pechl ly  dC!':ligncd for prInting rail_ l 
way, ferry and bridge tickets, etc. 

Electrica l. 
GALVA NIC BATTERY. - G e 0 l' g e A. 

Smith, Halifax, Canada. A cell contains the exciting 
l iquid, in conl:aection with elements fonned of rods of 
zinc and rods of carbon, and a mechanism is provided 
for plunging and l ifting the elements and holding them 
at any desired height, the construction affording a large 
gurface for the action of the l iqUid, and making a 
simple and powerful battery for the use of physicians, 
surgeons and experimental iRts. 

TELEGRAPH BLANK. - John O. Don­
nell,  Lowvil le, N. Y. This a blank for telegraph, 
telephone or other meS!:lages reqmring an answer or  a 
dupl icate for reference, and consists of a perforated 
double blank divisible into independent blanks, with 
opposite perforated end fiaps, whereby the blanks may 
be made to form their own envelopes and be folded up 
and sealed. 

Agric ultural. 

PLOW. - William W. Leak, M 0 n t­
gomery, Ala. This is  an imlJrovemcnt in that class of 
plows in which the points or sweep blades are made of 
metal sufficiently thin to form an edge, to avoid the 
necessity of sharpening and resharpening the blades, 
the brace frame and bars di spensing with all useless 
material and l ightening and cheapening the construc­
tion, while permitting the free passage of 80il thrown 
up in operation. 

M18cella neo nf<. 
RAPID TRANSIT ApPARATUS .  - Lie u t. 

John S. Parke, U. S. A . ,  Rosebud Indian Agency, Rose­
bud, South Dakota. This inventiou provides for the 
cOllstruction of a rail way track having a rack formed of 
plates arranged at all incline lapping one another: and 
provided with cusbionin!!: plates, while the locomotive 
has a revolving group of cannons or barrels arranged to 
fire a piston against the rack, to util i ze the explosive 
force of gunpowder or f!omc Ilnalogoll s material to at­
tai n great speed in the running of carriages or trains. 

SALT PAN. - Daniel Sh i rley, H utch in­
s o n ,  Kansas. T h i s  is an apparatus having a fu rnace 
under the evaporating pan, in connection with a t;ctt l ing 
pan having a flat float resting on the l iquid. whi l e  flues 
extend through the settl ing pan below the fioat, the 
construction being designed to prevent t.he buckling or 
warping of the pans and obtain the best results from 
the fuel used. 

COMPOSITION FOR ROAD WAYS, E'l'C. ­
Henry Benjamin, Montreal. Canada. Thi8 is u. com­
position of matter also designed to "�i'ye for sidewalks, 
fireproof roofing, vaul t  l inings, and various build ing 
purposcfI:, and has for its ingredients finely divided iron 
particles, Sllcn as the waste products from iron millcl'3 
or iron sand, and a bituminous substance, mixed and 
incorporated together by heat to a Pllllty cOll8istency, 

AXLE BEARING. - J allies S. Patten ,  
Baltimore, M d .  rrhis is a self-oil ing bearin�. t.he axle 
having a spindle portion with longitudinal groove com­
municatln� with an oi l  reservoir, a sprin!;-actuatcd rod 
sliding in the groove, and the axle box having a cam 
al �o acting on the rod, the invention being un improve­
ment 011 a former patented invention of the Bame i n ­
ventor. 

S'fOCK HITCHING DEVICE. -Andrew L. 
Hinchman, Lowel l ,  'Vest Va. Thh� invention consists 
of a guide w i th independent movable clutch blocks, a 
latch on one block engaging the other block, and cords 
for pulling the blocks together to retain the halter, 
with other novel features, for securely hitching and un­
hitchlllg animals w ithout entering the stal 1s, and simul­
taneously unhitching any number of animals. 

TYPE WRITING MACHINE. -Gilbert L. 
Depuy, Garland, Texas. A keyboard carriage is pivoted 
on a threaded shaft in  a light frame, and an inkmg at­
tachment and mechanism moves the carriave along the 
shaft as the w riting yroceeds. the . machine being very 
smali and adapted to be carried in the pocket, for use to 
do the work of a penc i l  or pen. 

TYPE WRITER FOR THE B L I N D. ­
Lizzie S threshley� Austin. TeXI18. ThiH is a machllle to 
produce writ ings for the blind under the H point " 
system, and embraces. improvements in the constru ction 
and combination of parts in the carriage feed ing, the 
spa.cing, and the embossing mechanism. 

BOOK STAND. -J u l i llS W. and Charles 
T. Knipp, Napoleon, Ohio.  This is a stand for con­
veniently Bupportmg a dictionary or other lurge book, 
and the construction permits of ti l ting or tnrning the 
table in  finy desired direction, while it can be locked iu 
place ill Buch position 81'3 wanted , the stand also pre­
senting an ornamental appeaxance. 

TEMPORARY BINDER. - George A. 

vcry long' time, and cODsi:;ts of a prOCet58 ir. which w hey 
or poor milk is heated to a boi ling point, addi ng cocoa 
and sugar, cooltng the mixture, and removing the cocoa 
butter. 

SIGN. - Henry Britten, London, Eng­
land. This sign is .composed of tubes arranged at 
right angles to each other and connected by coupl Ings, 
letters being suspended by l inks from the horizon t al 
tubes, forming a sign for con�pjct10US display w i t h  lluge 
letters on the tops of building., and so made tbat there 
will be but little strain upon the framework. 

CELLAR DOORS. - Charles E. Golden , 
Oskaloosa, Kansas. This is an attachment for rai,ing 
and lowering doors, whereby the door when relea-ed 
w i l l  be automatically opened, and may be automaticll l l y  
c l osed when desired, b y  means o f  a weight on a crank 
arm acting as a pendu lum. 

ADHESIVE PLASTER. - R i c  h a l' d K. 
Gregory, Greensborough, N. C. This plaster is  of cot­
ton or l i nen or similar material saturated with a com­
pound of gum turpentine, alcohol, tannic acid, calle 
sugar, gum camphor, bichloride of mereury, carbolic 
acid. etc. ,  for use over a wound, the ingredients of the 
plaster being insoluble in water, and possessing su­
perIOr ant iseptic and anresthetic properties. 

C U P  H OLDER. - James Sutherland ,  
Honolulu,  Hawaii. ThiS invention consists o f  a ring 
adapted to receive a cup, and a 8pring clamp formed on 
the ring at right angles to it, adapted to engage the rail 
of the table, the device being made of a single piece of 
steel wire, and specially designed to hold cups, glasses, 
etc., to the tahle on board of a ship. 

PIPE STOPPER. - Will iam Bagu le y, 
New York City. ThiS invention provides a simple lind 
inexpengivp. stopper speciall y  designed for closing the 
ends of waste pipes when a test is  applied to d iscover 
flaws and imperfections which would permit the escape 

Blackburn and Daniel J. Bri mm, Columbia, S. C. This of sewer gas. 

is a binder especially designed to hold catalogu es, in- BOTTLE STOPPER. - Michael J. Mc­
de xes, scrap books. and news!>aper files, and has but Hugh, Jer8ey City. N. J. This is a sectional stopper, 
few and inexpensive parts, while designed to be easi ly the sections of which may be eaSily fitted to!!:ether and 
operated and securely hold such papers and documents wi l l  be self-securing when so fitted and applied, the 
in place. stopper being one which may be couveniently iusertcd 

MUSIC LEAF TURNER. --J allleB Maret , in bottles and wi l l  be efficient in U8e. 

Mouut Vernon, Ky. Combined with a series of fixed BOTTLE DISK. - Alfred L. Bernardin , 
ratchets ale sleeves carrying leaf-turning arms, and 
having volute springs at their onter ends with hooks to 
engage the ratchets, there being also clasps to engage 
the leaves and spring catcbes to hold the arms, wherehy 
the leavp.� may be turned in succession by the l i beration 
of spring-actuated arms, the arms being used independ­
ently of each other. 

COUPON ACCOUNT BOOK. - David F. 
Parker, Red Cloud. Neb. This is  II book with lellves 
having memorandum spaces and smaller side spaces on 
each of wInch is formed a coupon reprN�entirlg dol1ars 
or fractI Onal parts thereof, and adapted 10 serve as a 
sub,titute for the ordinary pass book used by pur­
chasers of goods at retail .  

PREP ARING .CHOCOLATE. - V i c  t o r  
Tobias auu Heinrich Fif:olcher. Berl in. Germany. 'Ph is 
inventi on relates to the making of a l i quid chocolate 
thoronghly free from fat, which can be preserved for a 

Evansville, Ind. This is an improvement in tbe tin or 
other metall ic  disks or top plates fitting u pon the toP" 
of corks in tightly corked and wired bottles, the con­
strnction being designed to operate to secure the 
de.ired spreading and compression of the cork at Ils 
top. 

ANIMAL TRAP. - William T. Mellon 
and John A. Best, Atlantic CIty, N. J. Combined with 
the cage is  a tilting platform having a trigger post, 
there being a pendent wicket within tlie cage and a 
latch dog to lock the wicket when it fal ls  from the 
trigger post, the device being adapted for use withont a 
hait, and espeCIally designed to catch rats and mice, 
etc. 

NOT �.-Copies of any of the above palents wil l  be 
furnished by MUlln & Co., for 25 cents each. Please 
send name of the patentee, title of Invention, and date 
of this paper, 
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NEW BOOKS AND PUBLICATIONS. 

THE ELECTRICIAN. Electrical Trades 
D i rectory and Hand book . 1 891 .  

W e  have received the prospectus for this well known 
publ ication) which is  now reaching its ninth year of pub­
l i cation. It  iucludc8 a review of the different pha�e8 of 
elect rical progress, particularly in the indut!trull fields 
and care is taken not to a l l o w  i t  to assume too in su l a; 
a complexion. The Engl ish house which publishes it 
makes :-< pecial reference to its colonial�  American and 
fordgll features. A biograpuical 8cctioll with portraits 
;i :-; a �pecial l y  i nteresting department. 'Vben the work 
appears, we shall hope to review it for Ollr readers' 
benefit.  

THE E LECTRIC TELEPHONE. By George 
B a rt l e t t  Prescott. Second Edition. 
Re vised and enl arged . N e w  York : 
D. Ap ple t o n  & Compan y. 1 890. 8vo. 
clot b .  P p. 795. 516 illustrations. 
Price, $6. 00. 

This i8 a compr�hemuve work describing all the prin­
ci pal forms of telephonic apparatu8, as well as many 
minor experi ments of interest. Promillence is given 
th" h i.tory of the telephone, and the facts regard ing its 
Oflglll a n d  development. so far as they are obtainable, 
have been given. The entire subject 1:." covered down 
to the present lime. 

OUT O F  THE ASHES.-Awong t he wany 
ntt ractlve l lovel ties i8!med for the holiday 8eason is a n  
artis ' ic publicatIOn bearing t h e  above t i t l e  a n d  i8�ued 
by the w e l l  known art. stut iollPry manl1 factnrer�, 
D, mpsey &:; Carro l l ,  "ew York City .  The book contains 
specimens of engraved vbiting and invitation cards, 
i l l u m in ated crests aud monograms, besides specimens 
of every variety of  note paper manufactured i n  this 
coun try or abroad . 

SCIENTIFIC AMERICAN 
B U I L D I N G E D I T I O N . 

.J ,1 N UAKY N UM B EK.-(No. 6 3 . )  

TABLE OF CONTENTS . 
1. Handsome colored plate of an elegant residence on 

Rive rside Avenue, New York Cit.y. Cost $60,000 

complete. Floor p ! ans, two perspeetive eleva­
tions, etc. :Mr .  Frank Freeman, New York, 
architect . 

2. Pl ate in colors 8howing an attractive cottage at 
Maplc w! :od, Ch icago. Esti mated cost $3,000. 
Perspecti\' e  view and two floor pIau8. 

3. A cottage at Rutherford, N . •  T . ,  erected at a C O Ei t.  of 

$6.000 complete. Perspective elevation, floor 
plan8, etc. 

4. A n  elegant residence at Chcl'-tnnt, H i l l ,  Pa. ,  recent ly  
e l ected for Ml'. Alfred C. Hex. COEt  $30,000 com· 
plete . PlOOf plans, lJcr�pective elevation, etc. 

5. Sketch and floor plans of a residence at Stockton, 
Cal. Estimated cost $ 10,000. 

6. Cottage at Englewood, Chicago. Perspectlve view 
and floor plans. Cost $4,�IIO. 

j. Residence o n  Powelton A\'cu uc, Philadel p hia, Pu . 

Cost MO,OOO complete, Architect Tho •. P. Lons­
dale, Philadel phiu. Floor plans, perspective ele­
vation, etc. 

S. A cottage at Jack80ll Park, Chicago. Estimated 
cost $4�{)OO. Floor plans, perspective elevation, 
etc. 

9. Cottage 011 .Munroe Avenue, Chicago. T\\'o Hoor 

plans and perspective view. Co�t $HOO. 

10. Residence at \Vayue, Pa., from plal ls prepared by 
'V. L.  Price. architect, Philadel phia,  Cost $j,OOO 

com plete.  Floor p l an�, perspect i ve view, etc. 
11. A n  attractive country chnrch of  moderate size 

recently erected at Glen Ridge, N. J. Estimated 
cost about $15,OOU. Perspecti vc view and floor 
pla l l .  

l:!. Cottage at Lakeview, Chicago. Floor plans and 
per_pective view. Cost $3,000. 

13. A �table combining both beauty and COllVelllenCc, 
erected for Mr. A. C .  Rex, at. Chestuut H i l l ,  Pa. 

Cost $1,800. Plans and per_pecnve. 

14. A cot tage at A ustln. Chicago, Ill. Cost $4,200. 
Two floor v1au8 and photographic view. 

15.  Sketches of park eutrance lodges. 
Hi. Engrav i n g  of  the 'Vomun's  Temperance Temple, 

Chicago, I l l . ,  as it  \\' i l l  appear when tin ished. Es­
timated cost of the T··-1ple $1,100,00). 

17. View of Whitworth Me�norial Hospital . 
18. )l lsce l l aneou8 content . :  The marble industry.­

Lighung streets of London.--Mahogany ties and 
marble bridges.-�taining floors.-rrhe Peruvian 
tem ple of Pachacumac.-How to catch COli tracts. 
-HhlCk bi rch.-Sornc of the rnt'ri t � .-Improve 
your property.-The S C I E � T l F r c  A )I E R [CAN a help 
to builders. -An improved article for pla8termg, 
u l i ng, and cement w ork, I l lustrated.--The SIn­
clair douhle  rocker, i l l ustrated .-A n improved 
veneer press, i 1 l ustrated. .- Our last year's volume. 

-The Al bauy Venetian bl inds,  i l l ustrated .--,A 
convenience for hospitals. fam i l ie�, etc . ,  i l l llstrat­
ed.-The education of (;u8tonHT�. -The Buffal o 
hot bla�t heating system, i l l u strated . ·- The 
, .  W i l ler ' l  �1iding blinds, i l l l l� l rated.-Mueller's 
water pressure regulator.-Al"t i:  .. t ic  wal l decora­
tions. 

The Sc ientific American A rchitect� und Builders 
Edition is  issued monthly .  $i!.50 a year. Single copies, 
2.1) cenr.s . Forty large qnarto pages .. equal to about 
two hundred ordinary book pages : forming, practi. 
cully, a large and splend id MAGAZINE OF ARCHITEC­
TURE. richl y  adorned with e l f'gant plates i n  colors and 
with fine engravings. i l l n strat.ing the most interesting 
examples of Modern Architectural Con8truction and 
allied subjects. 

The Fullness, Ricbness. Cheapness. and Convenience 
of this work have won for it  the LARGEST CIRCULATION 
of any Architectural publ ication in t.he world. Sold hy 
all newsdealers. 

MUNN &; CO •• PUBLISHERS, 
361 Broadway. New York. 

J titutifi, �mttitau. 
The charge for Insertion under thUi head i 8  One Dollar 

a linefor each insertion .. about eight words to a line. 
Advertisements mu .. t be received at publica lwn office 
as eal'ly as Thursday morning to appear in next issue. 

I of a good gold or other paint, which may be applied 
to glass witbout spreading, .. nd whicb will not d i.801ve 
off with water. A. Use bronze powder and a proper 
vebicle. Copal varnish is very good. 

For Sale-New and second hand iron-wotkillg ma-
chinery. Prompt delivery. 'V. P. Davis, Rochester. N.Y. 

Presses &:; Dies . Ferracute Mach. Co . ,  Bridgeton, N . •  J 
For best hoisting engine. J. S. Mundy, Newark, N. J. 
Barrel, Keg, and Hogshead Machinery. See adv. p. 30. 

Be8t drlere for grain, sand, clay, ferti l tzers, wet feed, 
2"reen coffee. etc. S. E. W orrel l .  H ann iba l , Mu. 

Best Ice and Refrigerating Machines made by David 
Boyle. Chicago, Ill. 155 machines i n  satisfactory use. 

Power presses and dIes. Also contractors for special 
machinery. T. R. & W .  J. Baxendale. Rochester. N. Y. 

The Improved Hydraul ic  Jacks, Punches. aud Tube 
Expanders. R. Dudgeon, 24 COl umbia 8t., New York. 

Screw machines, milling machllleB, and drill pre!:38e8. 
The Garvin Mach. Co., IJaight and Canal Sts • .  New Y o rk. 

Beach 's Improved Pat. Thread Cutting and Dilllllond 
Pomt I.athe Tool. Billing-s & Spencer Co .. , Hartf()l'd, Ct. 

H How to Keep Boilers Clean. " :;end you r adtlrc815 
for free 96 p. book. Jas. C. Hotchkiss, 120 Liberty St... N. Y. 

Wunted-To have manufactured, or will sell, a ncw l y  
patented article  of merit. simple a n d  easily made. .b'. G.  
G rove. Luray, Va. 

Split Pul l ey" at low pncee, and of .ame strength and 
appearance as \V hole Pulleys. Yocom & Son's Shaftin g  

W orks. Drinker St., Philadelpbla. PR. 

G u i l d  & Garrison , Brooklyn, N. Y., manufacture 
steam pum ps. vacuum p u m ps, vacuum apparatus. air 
pumps, acid b l owers. filter press pumps, etc. 

For low prices on Iron Pipe, Valve_, Gates, FIttings, 
I ron and BralSs Castin�s, and Plumbers' Suppl ies. write 
A. & W. S. Carr Co .• 138 and 140 Cent re St., New York. 

The best book for electricians and beginners in elec­
tricity is " Experi mental SCience," b y  O eo. M. Hopki n s. 
By mai l . $4 ; :\t unn &:. Co., pub l is hers . 361 Broadway . N. Y. 

For 8111e.-Farrel Foundry and Mllchine Company six 
ton iron crane, 20 feet radiu�, an d  i n  perfect order. to­
gether w i t h  i r on and stone ba�e. Nearly new. A pply  to 
Cbarlef<\ Warner Company. Wilmington,  Del.  

Wanted-A pOSI tion by an electrical engineer, either 
as superintendent of construction or as flr st�c lass sales­
man, thoro ughly posted on the Edison and Thomsun­
Honston systems . Have had con siderable experience. 
A d d reMs InsuHte. P. O .  box 77;�. New York. 

Newspaper W01'/r and A dvertising for 1891. Every­
thing a Man u facturer ou�ht to  do i n  this department at­
tended to by th e  J[anufacturers' Advertising Bureau 
and p.ress Agency. Benj . R. Western , proprietor� 111 
Li berty Street. New York, in a systematic. bUsine8s-l ike 
manner. Our  mutual benefit combination rates, in which 
a l l  clients partici pate, are lower than any i n div idua l ad' 

vertiser can possi b l y  secure for himself.  Estbd. 1879. 
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I£S 
HINTS TO COHHESPONDENTS. 

Names and :' ddress mllst accompany all let.ters, 
or no attent.lon WIll be paId thereto. This 18 for our 
informat ion und. not for publication. 

References to former articles or answers should 
give date of pHper and page or n umber of question. 

I n q u l rie8 not answered in reasonable time Ehonld 
be repeated ; correspondents will bear in  mind that 
some answers requi re not a little research and 
tbough .we endeavor to repl y  to all  either by lette� 
or In thls department, each must take his turn. 

Speci a l  Writte n I n formatio n on matters of 
p(>rsonal rather than genera l interest cannot be 
expected without remunerat ion.  

Scientific American Sup plements referred 
to may be had at the office. Price 10 cent. eacb. 

Books . referred to promptly supplied on receipt of 
prICe. 

M i n e rals scnt for examination .hould be distinctly 
marked or labeled . 

(2692) L, B. & Co. ask : Can you give 
any information regardmg the appl ication of steam 
direct to lumber for the purpose of drying t:\ame, prior 
to putting on billst forcing hot air through same ?  We 
have one of B. F. Sturtevant'l':l devices, c0l18isting of fan 
drawing hot air through a system of tube8 havin,g- in 
them steam for the purpose of heating snrne, but under 
this process we have not been enahled to raise the tem­
perature of onr kiln over 1300 F. at highest, and usually 
we are enabled only to get .ame from lUO° to 12(10 F. 
The idea occurred to us, could we first 8team t he l u m­
ber thoroughly, it would be ad vantai(eOlls. A. 1'he 
blowing of hot air tbrough the lumber is only a super­
ficial dry ing proce.s. Steaming the lum ber and then 
injecting air for drying at only 130° tem pel'll t n re w i l l  
not help you. P u t  heating coi l s  llnrler t h e  lumber, 
and steam both the l umber and the coi ls  wi t.hin a t ight 
room, so ns to get a temperature of 200° , fin d  then shut 
off steam from the room, and keep u p  the heat in the 
coils. Tbis d rives the moisture from the interior of the 
l umber. Then ventilation by the hot air blower will  
season the lumber without check ing. 

(2693) G. p, A. asks : Are cell uloid col­

lar. unhealthy t.o wear ? A They are not ; the wh i te 
pigment u!:-1ed in making them is oxide of zinc, which 
hae no bad effect on the skin. 

(2694) C. A. S.  asks : Can you tell me 
where I can find detailed information re8pecting occur­
rence and working of brine or salt wel ls, percentage in 
salt,  whether profitabl y  worked, Ilnd whether plant for 
tbe extraction is costly ?  A. An excel lent article on tbe 
above su bject wil l  be found i l l  SCIENTIJo'W AMERICA.N 

SUPPLEMENT, No. 102, and in the SCIBNTIFIC A)lERICAN 
December 13, 1890. 

(2695) R. H. writes : 1. Th ere is an 
etching ink on the market for etching on glass. Will 
you kindl y  send me a formula for such an etching ink? 
A. Diamond ink is made by mixing with hydrofluoric 
acid, enongh barhllr.. sulphate to give it consistellcy, so 
that it w i l l  not. spread, and show well on the glass. 
Ammonium fluoride may also be added. After the 
writing bas stood some time it is washed or d usted 
off, amI the etching appears. 2. Also if you know 

(2696) R. S. W. writes ' L Asking how 
to make a rUbber atamp oy a paper mould or ph long. 
1 11m a stereotyper, but there is a man here who makes 
his rnbber stamps on the same principle as I make my 
stereos. He gets his phlong the same way as I do, but 
that is as far as I can trace it .  His paste is made just 
the same as mine, common paste, a l i ttle pipe clay, and 
French chalk. A. Cover your stereotype matrix with 
tbin tinfoil, press mixed and uncured rubber down 
on It with B hot plate of iron. Keep it  at about 
280° F. until the rubber is cured, say 3 minutes to ),2 
hour. 2. 1 should 11180 l ike to know how to make the 
rubber stamp ink. A. It is made from glycerllle and 
alcohol colored with aniline. Dilute with water until 
it works well. 

(2697) G. C. N. asks : 1. What causes 
an explosion when filling a kerosene lampf A. If bad 
oil  is used, or if tbe lamp has heen overheated, the _\lace 
above the oil may become fil led with or contain .ome 
vapor of hydrocarbon". On pouring oil into the body 
of the lamp, this is  dIsplaced and escapes, and w il l  
l igbt or explodt if i t  come8 in contact with a flame. 2. 
Is there any danger in filling a large Rochester lamp 
while burning ? A. Yes. Never 1111 any lamp when 
burn ing, fiS it is highly dangerou8. 3. Please critic ise 
my wrIting. A. It is very good, but is as yet hardly 
formed. It should improve with practice. 

(2698) C. C. M. asks : Can you tell me 
wbat l ubricant is used by organ builders on places 
where two pieces of wood rub, such as the bel lows 
band Ie or pcdals? A. Use ground plumbago to le .. en 
the friction on wood .urfaces. In some -places a l ittle 
grease may be used, mixed with the pl umbago. 

(2699) V. G. writes : I am sending you 
by this mail a sample of a natural produ�t in this 
country. There Is  a lagoon here producing some 2,500 
tons per year of that "ilIff, and it was mainly used for 
tbe manufacture of lye for soap,making purposes ; but 
lately it has beeu displaced in tbe market by caustic 
soda. I think that a process of rendering this natural 
stuff more active would be of advantage to make It 
take its former place in  the market. 18 there any 
means of makinJ<: caustlc .od .. out of such stuff, if pos­
sible by a cold process, or at any rate by a cheap pro­
cess, wbatever it may be ? A. The substance contains 
carbonate of soda and chloride of sodlUm or common 
salt. The latter is in  such large quantities tbat It would 
make any treatment expensive. It might be concen­
trated by some proces8 depending on the difference in 
solubility of salt and carbonate of soda. The carbonate 
could be rendered caustic by the addition of lime. 

(2700) H. A. B. wants an iron developer 
that can be used for time exposures and tbat can be 
easily modified so as to admit of development of in­
.tantaneous work. A. Make a saturated solution of 
neutral oxalate of potasb, and another of sul pbate of 
iron and water. Acidify the iron solution with su l­
phuric acid, 1 drop of acid to 10 ounces of .olution. 
To prepare developer, take 6 onn�es of the potash solu­
tion and add 1 ounce of iron solution. For time expos­
ures take � ounce of the iron sol ution to 6 ounce8 of 
the oxalate ; a l ways add the iron to tbe oxalate. 

(2701) J. H. B. asks (1) if chloride of 
gold and sodium can be made from c. P. chloride of 
gold ; if so , cau it  be done by an amatenr with very 
l ittle knowledge of chemistry ? A. Yes. 2. What 
effect does a solution of citrate of sodium have on an 
untoned print of ready sensitized paper ? A. If the 
print has neen fixed, it will  bave no effect. If unfixed, 
will have a tendency to turn print red. 3. ' Can you tel l 
me of some means to clean a porcelain toning tray of a 
precipitate of gold, somethIng similar to that formed in 
a tray used for the iron developer ? A. Let a mixture 
of 1 part nitric and 3 parts of hydrocbloric acid staud 
in it overn ight . 4. Will you give me 11 formula for 
producmg bl ack tone8, .imilar to a professional pho. 
tograph, with ready seneitlzed paper ? A. Use a 
borax t.oning bath . 5. Can you describe a ray fiiter 
for me 8uch I h!lt when yellow or the rays of a common 
gaB l ight be passed t h roflgh, they WIll be turned wblte, 
or in other word. can be printed witb ? A. No. None 
has been invented. 6. In your number of October 25 I 

noticed that if R certain Chemical, allyl thio-carbamide, 
be udded to the elkinogen developer, a reversal in  de­
velopment will  be produced ; in regard to this chemical, 
is it poisonous or explosive, and can it be compounded 
by a druggi�t, sufficiently pure to produce the dtsired 
resu l t, according to formula given ? A. The substance 
i8 easily made and is  t5afe to work with. We have not 
had any Ruccess as yet in our trials with it. 

(2702) B. Y. O. asks : W hat is the form 
of the Bolar orbit ? I meun the small orbit of the sun 

arollnd the center o f  gravity of  the solar system ; and 
what is  the perIOd of its revolu tion ? What is  the 
period and d i rection of the revo l u tion o f  the e l l ipse 
of the moon'� orbit ? \Vhat work on astrono my is ex­
plicit on these and other. s imilar points ? A. The solar 
orbit is a volute or series of spirals expanding 
over a space nearly twice the dIameter of the BUll. 
A complete revol ntion in one orbit, requires about 2,372 

year�, anrl of the series about 7.117 yeaf!:� . This is 
mathematically demonstrated in a paper by Professor 
G. W. Cockley, read before the American Astronom ical 
Society and publ ished in their transactions for 1887. 
The complete revolution of the moou's nodes takefl 
place in 18 6 years . The latest work is Young's U Gen­
eral A 8tronomy, "  $3 mailed. 

(2703) T. D. W. asks : Can you tell me 
�ome remedy to prevent prints from turning yel­
low, after they have been toned and fixed ? They are 
toned by the formula'sent with the paper, which gives a 
beautiful tone, but general ly .. bout half of them turn a 
dark yellow in the l ighter par ts. while being wasbed for 
the last time. At first I thought that i t  was ru.t from 
beinl( wasbed in a tin dish, but they t.nrn the same I f  I 
wasb them in a wooden tray coated with IlsphaH varnish. 
A. Silver prints sometimes turn yellow after toning 
Imd fixing by leaving them in the hypo longer than ne· 

cessary to clear rhem , or by too acid a fixmg bath, which 
cao be remedied by adding- a. drop or two of ammonia, 

or by too old a hypo bath. Keeping the paper long be· 
tween sensitizin/( and fixing also makes yellow prints. 
If the least quanlty of hypo gets into the wlIshlng water. 
it also cllitses yellow staillS. The asphalt tray is bettef 
than Dietal. A little aluin will do ho barin, 

(2704) C. N. asks how to transfer en­
gravings on glass for magiC lantern slides. A. Coat the 
glass with dammar varnish, letting it dry till it be­

comes quite sticky. It should stand nearly two days. 
Then wet the paper in soft water, and carefully lay it 
on the glass, rubbing it with the finger gently to expel 
air bubnles, the engraving side in contact wltb the var ­
nish. Let the paper dry fOr a day, tben with the wetted 
finger rub off the paper from the back. The Whole 
paper can be thus removed, leaving the ink on the vat· 
nisb. Coat the glass with another layer Of vlltnisl!, 
which makes it Diore transparent, and when dry the 
sl ide is ready for the lantern. 

. 

(2705) G. B. asks : 1. How far does a 
common sound reflector 2X3 inches reflect a whisper so 
as to be understood ? A. A �mal l reflector wil l not do 
wall for reil.ecting sOhnd. The distance canDOt be 
stated; it depends on the whisper. 2. Is there any dIf­
ference in plaster holding on a large ceil ing or a smal l 
one ? A. There is no difference. 3. Is tbere II plumber ' s  
cyclopedia published ? I f  so, what is Its price ? A. 
We can supply you with . .  Standard Practical Plumb· 
ing,l I  by Davie., price $3. 

(2706) C. B. B. , Jr. , says : Would you 
kindly tell us, if you have the data, how mucb faster 
the water in the center of an 8 inch pIpe will travel 
than the water around the outside of same pipe at say 
60 pounds pressure on the mam ; and what compara­
tive difference there would be between the water 
column traveling in the center of a 6 inch pipe and 8 
inch pipe, 60 pounds pressure beIng on both mains ; lind 
hoW much morc pressure would be delivered out of the 
end of the 8 inch pipe than the 6 inch pipe, both pi pes 
being 1,000 feet long and both having 60 pound. pressure 
at tbe entrance ? A. We have no data liS to the re­
tardation of the outer stratum of water flowing through II 
closed channel or pipe. In open cbannels the variation 
increases from the perimeter toward the center. ranging 
from 75 per cent in parts of the central velocity. The 
pressure does not materially affect the friction , which 
is d Ue to velocity. The pre.sure at the end. of tbe 6 
and 8 incb pipe with equal head pressure will be alike 
only when there i. no water flowtng. With open ends 
the flow will be nearly as the square of their respective 
diameters. With re8tricted openings the pressure 
would be inversely as the proportional area of the holes 
to the area of tbe pipes. 

(2707) E. P. F. writes : Will you oblige 
me by letting me know wbich is t he best way to connect 
the S ligbt dynamo for use as arc, i e . •  the mode of con­
nectilt/( field coils together and the field with armature, 
etc. f i am well plea.ed with the book " Experimental 
Science." A. Connect your field magnet in series, i. t., 
let all of the current from the armature flow through 
the coils of the field magnet. Introduce a resistance of 
from;3 to 10 0hms into the circuit wiLh the lamp. 

(2708) F. tt. :8. asks if there is any so­
lution in which charcoal can be soaked and thus render 
it  fireproof or prevent it  from burning away so rapidly 
wben used in melting and soldering gold npon it. There 
is such charcoal, and how it is treated I would l ike to 
know. A. A very durable carbon can be made from 
charcoal dust or ground coke agglomerated with sirup, 
molasses, or coal tar, and baked in moulds. For general 
description see the SCIENTIFIC AMERICAN, vol. 60, No. 
20. As a solution for common charcoal, phosphate of 
Boda might be of some use. 

(2709) F. J. R. asks : 1.  Gi ve the for­
mula to make the putty or cement used to make the 
joints of stoves tight. A. Mix iron powder to a paste 
with solution of silicate of soda. 2. Is there any ce­
ment stronger than common glue to fasten wood to­
gether ? A. The best q uality of gllle or gelatine is about 
as strong as anything for the purpese. 

(2710) G. B. A. writes : In reference to 
an article in your paper of November 20, page 326, 
cocoannt b utter, I should like to learn full particulars 
of its manufacture if possible. A. You will find it 
treated under Olenm Theobromre in the United 
States Dispensatory. It is made by grinding the seeds, 
mixing with ten per cent of water, and pressing between 
hot iron plates. It is sometimes made by decoction 
and by exhaustion with bisulphide of carbon or other 
solvent. 

(2711)  E. A. H. asks : How much wire, 
in weight. of each of the two 8izes, Nos. 18 and 24, i s  
required t o  make the motor described i n  SUPPLEMENT, 
No. 761 ? A. About :14 pound of No. 24 on field mag­
net and 114 pounds No. 18 on the armature. 

(2712) J. W. asks : 1. What taste has 
the common chloride of antimony ? A. A metallic 
taste, we presume. 2. How does common sulphuric 
acid affect the black 8ulphuret of antimony ; what 

taste ? A. Soluble in hot acid with evolu tion o f  sul­
pbureted hydrogen. Taste highly acid. 3. Wil l  n itrous 
acid d issolve snphuret of antimony ? If 80, what taste 
has the solut.ion ? A. Yes, giving the su lphate : taste 
metallic.  4. Will 8ulphurous acid precipitate anti­
mony from any of its solutions ? In blocks or how ? 
A. No except by the addition of water, in which i t  
is d issol ved . Antimony is a violent pOIson, and its 
salts are not tasted to any extent. 

(2713) U. K. asks  for the process used in 
the manu fact.nre of oil clothing, such as is nsed to 
take the place of rubber c loth ing. A. SImply paint 
with boiled l insecd oil colored to suit, It must be done 
in very hot room or in a bright sunlight. A shoebrn.h 

is tbe best for applyin g it. A little patent drier may be 
added. It is said thllt the Chinese use It mixture of one 
ounce each of beeswax and 80ft. soap With the oil which 
is then boiled down. If the 8u rface Eeems tacky varnish 
with shellac varnish. In any case apply the oil as thlU 
as possible and let it dry perfectly between successive 
coats. 

(2714) F. C. asks : 1. Is alurninum a con­
ductor of electricity ? A. A very good conductor. 2. 
Can it be melted ? If 80, at what heat. ? A. Yes : abont 
1,300· Fah. 3. Where can I get a casting ? A. Buy 
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the metal alld have a brass founder cast it. See SCIEN­
TIFIC AMERICAN, vol. 62. No. 26, page 402, for full direc· 
tions for working aluminum. 

(2715) A. A. says : Pl ease allow IDe to 
Intrnde on your valuable time for a decision on a httle 
matter iJl.dispute. The questiou is, is there any more 
pressnrr' i ll the steam space of a boiler than there is at 
the ha.e "r a boiler where the water i s ?  For example if a 
locomotive bOIler has 100 pounds steam on it, is there 100 
pounds preSEure In tbe water leg of the boiler ? It is 
being argued that the pressure is l igbter where tbe 
water IS  than in the steam e:pace. A. There i8 more 
pressure in the bottom of the boiler leg tban in the 
steam space by the value of the weight of water above. 
If there is 4 feet of water, there will be about 1:l:i 
ponnds more pressure per square inch. 

(2716) P. V. W. W. wri tes : I wish to 
learn wkat solution will dissolve bromide of silver be· 
sides sodIUm byposnlphlte and pota8sium cyanide. A. 
Ammonia to some extent. 

(2717) R. R. says : Please inform IDe 
what is the veloc ity of upward flow of water tbrough a 
smooth iron suction pipe 5 inches diameter, held per· 
pendicularly 15 feet higb, witb a perfect vacuum ? A. 
With a con8tant flow under vacuum. the velOCity will 
be 31 feet. per second, less the friction of tbe pipe, 
which wili le8sen the velocity about 3 feet, or a result· 
ant of 28 feet per second. 

(2718) H. P. asks : Will you please tell 
me through your columns how to arrive at the speed a 
train is running by the number of clicks made by the 
wheeis and rai ls ? How many editions of Haswell are 
there. their subjects or names. and price ? How many 
ponnd. of stone (l imestone) to the cord ? A. Count tbe 
clicks per minnte and multiply by 30. the usual length 
of rails in feet. divide the product by 5.280 for miles per 
minute. Tbe ordinary ruie is to count the cl icks in 20 
seconds. This gives approximately miles per bour. 
The error is less than 2 per cent. The 54tb edition of 
Haswell's U Mechanic's and Engineer's Pocket Book," 
1890, price $4 mailed. A cubic foot of l imestone weighs 
aoout 170 pounds, 24" cubic feet in a perch, l28.cubic 
feet in a cord. 

(2719) J. H. H. & J .  W. R. say : Kindly 
advise if ice was ever known to s ink in water and under 
what circumstances. Also If you know of any record 
wbere ice in a lake or pond has been known to sink 
any time during the winter or Rpring, or otherwise dis­
appear before having been mel ted . A. The ice on rivers 
and lakes becomes crystall ized in tbe form of vertical 
needles with their interstices .aturated with water. sup· 
posed to be prodnced by tbe increasmg intensity of the 
sun'@ heat in the sprIng This weakens the ice to such 
an extent tbat by stamping upon it at tbp criticai time it 
breaks up into flne needles. At such times, on any dis· 
turbance of the surface by wind. or sometimes without 
apparent cause. the whole surface dl.integrate8. and the 
crYAtais mixing with tbe warmer water below are melted. 
If examined at the moment of breaking up. the fine 
acicular cryatais wil l be found  float ing on the surface. 
although at II short distance nothmg can be seen but the 
water surface. It is a matter of common observation 
tbat ice 8 or 10 lUches th lek becomes so weak from 
crystal l ine dlsmtegration near the critical time for 
breaking tbat it will not bear pressure. aud will break 
througb witb a person walkmg upon it. "'"e bave no 
record of ice sInking from the surface in a body. but 
have noticed tbe surface somet imes flooded with several 
Inches of water from overflew. The Hudson River and 
Lake ChamlJlain are noted for the exhibition of this 
phenomenon. But ice never can sink in water unless 
drawn under by some current. or sunk by stones and 
earth which it may have picked up. 

(2720) F. V. M. asks for receipt formak­
ing albumen paper. Albumen paper is a special photo­
grapbic paper coated with a film of albumen. It is manu· 
factured on a large scaie and IS sold by dealers in pbo­
tographic materials. cbeaper than it can be made in a 
small way. For geiatmo-bromide emulsions, see Ab 
ney's book on .. Photography. with Emulsions," which 
we can suppiy. 

(2721) O. M. asks how the lacq ueri ng 
of brass is done. My work proves al l  strenken . not 
even and nice. How thick sbould  the lacquer be, and 
how warm should the bras8 be ? A. The lacquer sbould 
be made thin and clear as wine. only 95 per cent a lco­
hol uscd . Settle for a day or two and decant the clear 
Jacq uer. Heat the articles to about 160" Fah . •  or a lit­
tle botter t han the hand can bear. Brusb the lacquer 
over the work quick ly wIth a flat camel 's hair brusb. A 
stove oven moderately warm is a good means for heat­
ing. After lacqnering return work to the oven for a 
few minntes to dry and glaze. Zapon lacquer advertised 
in our columns may be appl Ied without heat and with· 
out sbowing brush marks 

(2722) E. E.-The number of passenger 
cars used on the steam railways of this country is esti­
mated at thirty thousand, and their average value three 
thousand dollars each. 

(2723) W. S. V.-ChE'micaJ Iy  prepared 
paper for autographic and automatic telegrapby IS pre· 
pared by soaking it in ei ther of tbe fol lowing solutions : 
Nitrate of ammonIa 2 pounds, ferricyanide of pota8sium 
Y2 ounce, gum tragacanth 2 onnces, glycerine 2 ounces. 
water J.2 gallon. Or, IOdide of potassium !4 pound, 
bromide of potassium 1 pound. starch J.2 ounce, water 
2 quarts. 

(2724) S. asks : What is the composition 
of ordinary japan ? A. U Japan " has fl?;everal meanings. 
The l iquid drier contains I In.eed oil. li tharge. and often 
.om� sal t of manganes�. For japanning tin or metal 
by beat the basis is Imseed oi l  to wbich some gums and 
other mgredients are added. Black japan is made by 
d is80lving 48 pounds Naples or certain otber foreign 
asphalts in 10 gal lons of l Inseed oil : 8 pounds of gum 
animl are mixed witb 2 gal lons of hot oil and added. 
To this 2 gallons of amber are addod, mixed, with 2 
I(I111on8 more of hot oil ; it is boiled for Borne time, drie .. 
are addRd. snd it is thinned witb t nrpentine. Brown 
japan is a compositlon of sbellac dis.ol ved in linseed 
oil. In Spons' Encyclopedia a /:reat many formulas for �apans for dne japanning lire given. 

J citndfic �tUtticau. 
(2725) W .  H .  W. asks : 1 . I s  the induc- :��c

k
k
e(��ftT;, t';b�e.V3��:T·liian·y : : : : : : : : : : : : : : : . :. : : : :  !ti:m 

�io� of the current the 8a�le on the wire wound .on the R�:�l:'R�ta�iH����� A·:Ctie�eru : : : : : : :  .
. . : . : :  : : : : . : : :  �!:�� lllEilde of the Gramme rIng of the armature In the Broom corn, compound for coloring. R. M. Dono-

dynamo expl�ined in H Experjment�l Science," FIg. Bro���: etc'. :  'liolde�'o�' ;acik 'io�"i:i: van: : .- : .- : :  ::. : :  !!!:5� 485, or does It only act aR connectlOD for the other BUIlIZY body, N. Kastler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444,070 
half of the coil on the outAide ? A. The Wire on the I :����;. �'t����?H�·lA�3:;�g��·:.::·::::::. ·::. ·  . .  : : : :  :1t� inner side of the Gramme ring acts only as a conductor. Calculator. Interest, B. It'. Hu1 l  . . . . . . . . . . . . . . . . . . . . .  444.a�i 
It is practical ly of no use in generatll1g the current. 2. 8:��Ild�t:e ��?i.�ro�?��Vca�: Haworth . . . . . . . . . . . . . . .  444.1&0 

Does an armature wound with the wire only on the out- Can body formin.il and SIde �eam soldering rna· 
side of Gramme I ing answer the same purpose as one in can7:tb/���:� ���I:�:¥.tBu·"-kilarci·. ·.·.· . . : : : ·. : : : . : : : : : :  !i!:�Y1 
Fig. 485, or is this one (Fig. 485) best. and for wbat f,�� ��:��: �y�c1·�I�.0��r�IAandaii : :. ::::::: ::::::: : :  �j:ltJ other purpose than that m case one of the COlIR shouid Car brake. street. H .  M. El liott . . . . . . . . . . . . . . . . . . . . . 444.1H8 
bu.rn �ut (I am speaking now of a mor� pxpen8ive rna· 2:� ���gl:��: �� 'A"': '�eeJa��Ck8::::::: : : : : :::::: : : : : :  1!t:� chme) It could be replaced Without unWIndIng al l of the Car eOll plm�. J. La Burt . . . . . . . . . . . . . . . . . . . .. . . . . 4;4 .i1" 
wIre ? A. It is unnecessary to unwind from a Gmmme Car door. Oelheres 8- Rom�ck . . • • . . .  ; . . . . . . . . . . . . . .  44:i.:� . . . Car door fixture, freu�ht. Cole & Grieves . . . . . . . . . . . 444.�4 ... rIng anythIng more tban the damaged part. Rings With Car doors. bracket support and stop for. Cole & • 
8e�tional core are common. T�e8e are provided with car1��

e
:t��et ra{IWaYs: ·cabie·:w: ·ROb·I�SOr; : : ·  .

.
. : : : :  !�:i� COlis made separately and applied. 3. Please recom- Car indICator. P. J. Boris . . . . . . . . . . . . . . . . . . . . . . . . . . .  444,040 

mend one or two books on aluminnm. price not to ex- \ar. poultry, JenkHl s ,& Mudd . . . . . . . . . . . . . . . . . . . . . .  444.2
� Car seat. raIl way, J. ( .  Mitchell . . . . . . . . . . . . . . . . . .  444.13 .. 

ceed $2. A. We recommend " Aluminum," by Rich- Car spnnl/ check. W. Roblllson . . . . . . . . . . . . . . . . . . . . .  444.1�2 
ardB, which we can supply, price $5. g:�s�����';as�·f����:fJli;t·:c4 iie·& G�ieves · : . : : . � : : ::::m 

(2726) M. A. asks for somethi n g  for g:��: ::;-:����:��r.���i�.f!<�rs.Dj.:.���s: :. : : : : : :  . . .  !!t:3� 
Car�. sand box for. W .  V. H. Willson . . . . . . . . . . . • . .  4H .034 re8tormg writing. 1 have an army discbarge of my hll"­

band's, and he is dead. It is on 80m� kind of skin and 
got OIl spilled on It. and blur. the writlllg where it was 
filled out, and makes some of it 80 dim that you caunot 
see it to read. Please mention a restorative as hest you 
can. A. Try washing over with a oolution of tannic 
aCid. We advise you to have it done by an expert. 
The solution shouid be applIed carefully with a brush. 
There is danger of waShlllg all away. 

Carpet lastener. R • •  J. Johnson . . . . . . . . . . . . . . . . . . . . . . 444.201 
Carpet stretcher. l L  A. May . . . . . . . . . . . . . . . . . . . . . . . . . .  44.1,100 
Carnal'e. [oldlO!' baby. A. H. Buckton . . . . . . . . . . . . .  444,086 
Carnage top jOint. J. rr. Groves • . . . . . . . • • • . . • • • . • . . . .  4H, 1 :!0 
Cart. road. J .  H. \V hltaker . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.t4 .O:�.i 
Cartridge, metallIc. M. J .  Cuadros . • • • • • • • • • • . • . . . . . 444 •. 136 CarvlOg machme, J .  itohlmano . . . . • • • . • • • • • . . • • . . . .  4H.;)Ob 
Case. See MediCine case. Cash re�18ter, H. Cook . . . . . . . . . . . . • • • • . . . . • • • • . . . • • . . 444 •. )34 CaMh register. II. A. Herr . . . . . . . . . . . . . . . . • . . . . . .  44:{.994 
Cash re�!I!'Iter and indicator. W. H. Clark . . . . . . . . . . 4.14,'-)91 
Cash regIster and ind icator, E. B. Parkhurst . . . . . .  444.3hS 
Casing spear, D. W. Black . . . . . . . . . . . . . . . . . . .. . . 444.001 

(2727) E. C. L. M. asks how the round g::�:��·lt��ty�:�:��rih·lr;e ·ior: ·w: ·s. ·scud<ie;. : : :  !!!:� 
Chair. See Folding chRir. wooden eaves tronghs and conductors are made. Are 

tile smaller sizes sawed out of the center of the large 
ones ? If so, how ? Two gentlemen in tbis vicinity 
were once speaking of the size of pipe that couid be 
used as a s iphon. One of them, a practical engineer, 
said that large pipe woul d  not carry water as higb as 
smal l pipe of the same length, if it would work at all. 
The other thought that one would work as well as the 
other. Which one was in the right? If large pipe wi l l  
not work, wil l  you please explain why? A. Wooden 
eaves trough may be made on a beavy wood-shaping 
machine. There is no reason why a large pipe siphou 
will not work efficiently for tlIe fil i i  height that any 
Siphon will operate. They oniy requ ire caution agamst 
leakage and provifl?;ion for keeping ont nir. 

Chalfs. spring attachment for tilting. R. Hen-drickson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.3.1)5 
Check rem hook. If. J ... Adams . . . . . . . . . . . . . . . . . . . . . .  444.264 
Chute and hopper for chargmg retorts. combined, K .  M Mltrhel l  . . . . . . . . . . . . . . . . . . . . . . . .  444,249 
Clamp. See Pipe and main clamp. 
Clasp. Sae 8u�pender clasp. 
Cleaning composition. I). �� . Sumner . . . . . . • . • • • . • • • .  4H.18i 
ClInometer or slope measurer. ,1 . H. Parks . . . . . . . . .  44t . l �16 
Cloth cuttmg mach ine. A. Warth . . . . . . . . . . . . . . . . . . 444.282 
Clothes hne. A.  D. McCal len . . . . . . . . . . . . . . . . . . . . . 444. 1 �.{ 
Clothes hne connecrmu- pla re • .  J .  H .  Brewer . . . .. . 448.418i 
Clothes l i ne  stretcher. W. Somers . . . . . . . . . . . . . . . .  44.t,.tW 
Clothes pm. C. A. Ostrom et al . . . . . . . . . . . . . . . . . . . . 444. ,03 
Cock box. �t reet stop, B. Porter . . . . . . . .  . . . . . . . . . .  444.t11 5 
Cock. lii!'auge • •  1. J unu:bl u th  . . . . . . . . . . . . . . . . . . . . . . . . . . 444. )60 
Cotree boiler. G. A. PhIfer . . . . . . . . . . . . . . . . . . . . . . . . . .  444.014 
('ollar pad. �'. 1\1. Limbaugh . . . . . . . . . . . . . . . . . . • . . .  444,Uoo 
Comb. See Curry comb. 
Conveyer, pnenmatlc • .  J .  W .  Beach . . . . . . . . . . . . .. . . . .  444.038 
Cooler. See ('andy  cream cooler. 
COPH'S from ink ImpreSSIOns, producing press. C. 

Mitchell . . . . . .  . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . 444.180 
--- ---- -- - -� coP�I�tl1�r��� .��d bO�k: ���b.I.��� .  �����.�,.�. N. 

444,20t 
Repl ies to Enqu i ries. Cornice, curtain. G .  E. �trau8S . . . • • • . . . . . . . . . . . . . .  t.14.2.{7 

The fol1owing replies relate to enquiries recently pub. �g���t���:��:?W;nJ�h�·l[�
ea��allx::: :::::::: :.: : : ��i:6M 

l ished in SCIENTIFIC AMERICAN, and to the numbers 8g�t�l�n��esse�
t��rh�)�I��;�g.J ·;l

I��e�ou·piiiig: ·p(·;ie 44 ),gn5 

therein given : I couplinJl. Thin couphnu-. 
Coupl ing shoe. C. W .  Dwelle . . . . . . . . . . . . . . . . . . . . . .  444.340 

(2603) White Finish jor Shoes -I would Cruci ble ki ln. O. NImmo . . . . . . . . . . . . . . . . . . . . . . . . . . . . W.liH 
suggest to inquirer 2603 that if he w l l i nse �he fol lowing. g:;�t

��di'I;�: �';,
I����C;: Sc·he;dem,,;;,; : : : : : : : : · :  . .  : ·  m:m 

he Wil l  get a good white finish on his shoes : 8:: l �:�����: �: �. r;,��t��)·; · ·: : '::::::::::::::: . .  ':. : : :  tl.Uf£ 
Best white bonnet glne . . . . . . . . .  . I lb. Cultivator. C. S. Itlle! . . . . . . . .  . . . . .  . . . .  . . .  . . .  4 1 4 . 1 " ;  

Sulphate zinc c. p. . . . . . . . . . . . .  . 1M H ����I;��(��,t��c��:�! • .  �1 . �' .���� '. : : '  . .  " . '. '  . .  ' . .  ': .: : '  !lti�� 
Sulphate copper, ground . . . . . . . . . . . . .  2 ��n:�? Pso�:'J�P�� ���i�l:'S . . . . . . . . . . . . . . . . .  • . 444.2 10 

Pipe clay bolted . . . . . . . . . . . . . . . . . . . . . . 1 Dental nerve broach, J. W. lvory . . . . . . . . . . . . . . . . .  444.3S> 
S111phate magnesia . . . . . . . . . . . . . . . . . . . .  1 g:f����'nI�: l's(��:;;- ' .": :: " . . .  : :::::: : :::::: : : : : :  :!!:i�� 
Light yel low ocher . . . .  . . . . . . . . . . . . .  2 oz. Dist I l l i ng apparat us. 01 1 ,  A. Mason . . . . . . . . . . . . .. . . . .  444.:!0 { 

Water . . . . . . • • • • . . . . . • . . . . •  . . . . 4 gals. B:��l!:!�: ��ch\n:.l�
o
�ils·()n·. ::::::: .::::::: . . :::.: : : i1i·WJ 

Mix and let it stand until all is dissolved. then bring Ggg� �g:��: �: �: J�g�:�d�: · . .  � � '.'.'.'.'.' •. : : : ' : ' . .  '. : : .  � � !ti:�� to boil Ing point and add 2 pounds oxal ic acid nnd gum gg�g:: :�����.��f��:·n�in
A
e: ��H:se�g'ean't . .. ..

. . . .  jtti�� 
tragacanth q B. Iron or gum brush, In the usual way. Dredgers. joint for s Llct lOn pIpes of, W. P. Hum. 
and wax. If this is properly used, the red color will Drift�r���. G�ai�' drl l·l : · · · · . 

. . . . . . . . . . . . . . . . . . . . .  444,098 

not work through.-C. A. H. Dnl l  bIt. J. '1'. Snyder . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  4H.026 

TO INVENTORS. 

An experience of forty years, and the preparation of 
more than one hundred thousand applications for pa­
tents at home and abroad. enable us to understand the 
laws and practice on both contments. and to p08sess un­
equaled facilities for prOCurlDlii!' patents everywhere. A 
synopsIs of the patent laws of the Umted States and all 
foreil;m countries may be had on applicatIOn. and persons 
contemplating the securing of patents, either at home or 
abroad, are invited to write to this office for prices, 
which are low. in accordance with the times and our ex­
tensive facilities for condUcting the business. Address 
MUNN &; CO .. office SCIENTIFIC A MERICAN. 361 Broad-
way. New York. 

Dnl l  .tock. B. F. Smith . . . . . . .  . . . . .  . . . . . .  . . . . .  44 1.256 
Dnlhng marhine. hand, E. Moser . . . . . . . . . . . . . . . . . 44 1 . 1 2:? 
Drum. heating. P. J .  Tracv . . . . . . . . . . . . . . . .  . .  . . . . .  444,078 
Electric conductors. tightening deVice for su!'-

pended. D. Mason . . . . . . . . . . . . . . . . . .  " .  .444,005, 444.006 
ElectriC conduits. manhole for underground. \\ . H. Hart . . . . . . . . . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . .  443.��2 
Electric mach ine. dyna.mo. A. G. Holcombe . . . . . . 444 .lI67 
ElectriC wott/r. C . •  J. Van Depoele . . . . . . . . . . . . . . . . .  444.1SR 
Electric switch. C. E Wi l son . . . . . . . . . . . . . . . . . . . . . .  444.:{74 
ElectriC wiring, moulding for, G. Cutter . . . . . . . . .  444 ... rj7 
Electrode, Aecondary battery, S. C. C. Currie . . . . . 4H.:-m2 
l£levator. See Sucker rod elevator. 
End -.rate fa�temng-• •  J. J.  COl)k . . . . . . . . . . . . . . . . . . . . . 4.1-4.:n3 
Engine. See Double-acting engine. Double 

scotch yoke engme. GaR engine. 
F.mnneer's order bu l l etin board. C. W. Kemp • . . . .  44� .21 1 
Envelope, R. W. Bainbridge. . . . . . . . . . .  . . .  444.0:.12 
Envelope. B. G. Button . . .  . .  • . • .  . . . .  . . . . . . 444 04;') 
ExhibitIOn purposeA. deVice for, S. R. Ellis . . . . . . . . 443.�191 
Kye�Jasses. H. 1£. Kirstein . . . . . . . . . . . . . . . . . . . . . . . .  444.31i2 
Fare record ing reU-Ister. J .  Dane. J r . . . . . . . . . . . . . .  4·t.{,!l88 
Faucet, E. B. Wl lder. . . .  . . .  . . .  . . . . . . . . . . . . . . . . . .  444.323 
}4'allcet. self·closing. G. W.  Renton. . . . . . . . . . .  . • . 444.01� 
Feltinll fur bodies. H. W. }4'lagg . . . . . . . . . . . . . . .  . . . . 44t.:!09 

INDEX OF INVENTIONS ��:g�:: �: �: .f��I��;;e : : :: :::. : : : :::::: : : : : : : : : : : . : : :  !i!:��� F'ence. C. D. Shel laberller . . . . . . . . . . . . . . .  . . . . . .  . . . . .  441 .1,0 

For which Lettel'lI Patent of tla e 

United State. were Granted 

January 6, 1891. 

�"ence, .J . C. Tauber . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . .  444:!25 
Fence, wire. A. Land . . .  . . . . . . . . . . . • . . . . . . . . . . . .  44-4.:-MH 
Ii"erti hzer dIstrIbuter, Denscher & Becker . • • . • . . . 44-4.:{H4 
�'ertihzer distributer. W. C. Etters . . . • . . . . . . . . . . . . .  44-1.l!H 
Fire escape, S. M. Stevenson . . . . . . . . . . . . . . . . . . . . . . .  444.30'3 
14"'ire escape. A. \\�ood . . . . . . . . . • . . . • . . . . . . . . . . . . . .  444.-104 
� ire kmdler. I-t. Guenther . . . . . . . . . . . . . . . . . . . . . . . . . 444. 1 1 4  
lfire o r  burglar alarm. W. Henry . . . . . . . . . . . . . . . . . . .  444.277 Flax. hemp. jute. wool, and other fibers, machine 

for prepaTirg. A.  'r. I .. awsoll et a1 . . . . . . . . . .  14'-).999 
AN D EA CH BEA RING THAT DATE. Flour or meal bin and sifter. W. H. Hammer . .  ' . .  444X>1 

F'lower pot mach me, C. McDonagh . . . . . . . . . . . . • . . . . .  44.t.OIJ!J 
F'l y  book. J. 8. Benn . .  . . . . . . . . . . . . . . .  . . . .  . .  . . . .  444.2,2 

[Bee note at end of l ist about copies of these patents.] Folding chair. I I .  Mi l ler . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  441 , 1 01 
Folding chair, C. H. Orcutt. . . . . . .  . . . .  . .  . . . . . . .  -tH.U1 1 
l"-"out warmer, W. A. Randle . . . . . . . . . . . . . . . . . . . . . . 4-14.2h9 
Froll. l i fe and property savlOj{ derail ing, Bod l ey & A dvertising wagon. G. E. Rowe . . . . . . .  4H.2� Beelman . . . . . . .  . . . . . . . . . . . . . . . . .  . . . .  441 .0::)9 Agricultural system, electriC. E. M. Bentley . . . .  444,2tJ5 Fruit gatherer. C. R. Banks . . . . . . . . . . . . . . . . . . . • . . . .  44-1.0 ;7 Alarm. See Fire or burglar alarm. �"'ruit packer. W.  A. Trescott . . . . . . . . . . . . . . . . . . . . . . . 444.2hl1 Annunciator. electrIC. A Hormel . .  . . . . . .  . . . 444.245 Furnaces, mjector 011 burner for boiler, J. II . Automatic pneumatIc brake. W. T Bothwel l . .  . . . .  4t4.14fi JoneM . . . . . . . . . . . . . . . . . . . . . . . • • • • . . . . . . • . . . 444 , 1 15 Axle boxes. dUst guard for car. Cole & Grieves . . . .  444.24] Gange. �ee Water l!ange. Axle nut. J. L. HouAe . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.05:i Game puzz le, C. P. l I arTls . . . .  . . . . . . . . . . .  . . .  . . . . .  444,3.")2 Axle. vehIcle. J .  H. Flagler . . . . . . . . . . . . . . . . . . . . . . . . . .  44U)fi.1 GaR. apparatus for the manufacture of. L. Stev-Axle washer. T. Ginu:rRs . . . . . . . . . . . . . . . . . . .  444.21 8 ens . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . .  . . . . . .  4--l4.091 Back band. W. II. Johnson . . . . . . . . . . . . . . . . . . . . .  444.2nti Gas engme and ignitor t herefor. G. J.  Weber. . .  444.0H Bag fastening. travel ing • .  J.  Rannach . • . . . . . . . . • . . 444.20.1) Gas scrubber. rotary. W .  Mooney • . . • . . . . . . . . . . . .  4 U . �OO Baking machine. H. N. & ( ' �J Fowler . . . . . • . . . • •  444.379 f�ate. G. H. Aylwort h . . . .  . . . . . . . . . . . . . . . . . . . . .  444,3:!5 Balance wheel. J .  S. W rillht . . . . . . . . . . . . . . . . . . . . . . .  444.08 1 Gate, D D. Maytleld . . . . . . . . . . . . .  . . . . . . . . . . . . . . 444 . 1 5.'; Baling Jjress, D. A. Keena . . . .  . . . . . .  . . . .  . . . .  .. «".1!1" Gate brace. S. P. Hodgen . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.l.9fIG Bearing, anti-friction, P. Arnold . . . . . . . . . .  • . . 444.311 H lass blowinJl tube, A.  PltmRn . . . . • • . • • • . . . . . . . . . .  4.t4.160 Bearing. anti-friction .  E. Stempel . .  444.221 Gratn dri l l .  C l inton & 1\ Irk patrick . . . . . . . • • • . . . . . .  Ht.200 Bed, foldinll, 14' Bennett (r) . .  . . . . . . . . . .  . . . . 1 1. 1 H7 Grindmg machIne, A. B. LRndis . . . . . . . . . . . . . . . . .  444.]21 Bedstead. folding parlor. J.  D. Ennes . . . . . . . .  . .  444.Qt;4 GrmdIllIl mill. rol l er. IV .  n. Gray . . . . . . . . . . 444.348 to 441 •. 150 Bells, device for use in brazing Rnd coatmg stock. Hand or foot warmer. J. '1'. Ki l ls . . . . .  . . . . . . . . . . . .  4.�4 . ;na C. l>. Blum. . . . . . . .  . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . .  444.2RR lIarnRss. D. B. SmIth . .  . . . . . . . . . . . . . . . . . . .  444.401 Bicycle, P. W. TiJIinghast . . . . . . . . . . . . . . . . . . . . . . . . . . 444.2.)8 Harness, horse traInIng . . J .  H. WhItaker . . . . . . .  -I44.0{2 Btn. See ""'lour or meal bin. Harness rosett e, E. JI' .  Pflnf"ger . . . . . . . . . . . . . . . " 4-U,l70 Bit. See Drill bit. llarrow. sprmg tooth. H. V. Mil ler . . . . . . . . . . .  •. 444.248 Bit. F. J.  Roche . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.161 Harvester. corn. W. \V. Ba i l . . .  . . .  . . . . . . . .  4 U.1a7 Bit stock. W. S. DavIs . . . . . . . . . . . . . . . . . .  44H.98H Hat packmg rIng, F. P. f4'errv . . .  . . .  . .  . " . . . H4.:HH Blind and frame therefor. slidmg Venetian. C. Hearth cabmet, S. G. Smith . . . .  . . . .  444,0.6 Niss, .Jr. . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . 444,002 Heel burni�hinl! machine. \V. F. Sampson. 444.U2 1 .  441.388 Board. See En�ineer'B order buHeUn board. Hitching post .  A. E. 14'eh leisen . . . .  . . . . . . . . . . .  " 444.17. \Vash boaro . Hoe. L. Denny . . . . . . . . . . .  . . . .  . . " . . . . . .  . .  444 •. i!t{ Boiler. See Cotree boiler. Water coil botler. HOIl trap and crate. combined. J. W. Wade . . . . . . . 444. 1 1. Boiler. T. A .  Kldd . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . .  44.1.W1 HOisting apparatus. R. P. Henry . . . . . . . . . . . . . . . . 143,!19� Book cover, P. Clos& . . . . . . .  . . . . . . . . . . . . . . . . . . .  . . . . .  444,376 Holdback for vehICle poles. H. W. Roberts .  . . . . 444.305 Book, stattstic, F. W. Barrett . . . . . • . . . . • . . . . . . . . . 444,060 Holder. See Lead or crayon holder. Pen holder. Boota anq shoes, machine for uniting the soles Spool holder. and uppers of. W. Carey . . . . . . . . . . . . . . . . . . . . . . . .  444.126 Hook. See Checkrein hook. 
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. .  ttt:rJ Bottles. feed stopper for mucilage, W. A. H. Hub. A. F. Shuler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.105 Stafford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444,142 Hydrant. T. W. Brook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.3'l9 
ROle. See Cock box. I.etter box. Blllnal bOJ[. 1 Hydrant'vlllve. J. E. Callahan . . . . . . . . . . . . . . . . . . . . . . .  444.047 =�:�:: 8::eGA

t
:t���:.·c pneumatic brake. Car I���:f�;.res:�t

a
i��n�cit���

o
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44
4.

0
1:3 hrake. Wallon brAke. cator. Brake beam. J. Pe&rce . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.159 Inl/ots, forminl/. W. R. Hln.dale . . . . . . . . . . . . . . . . . . . . 444.861 Jfr"II I1MIII, w. 1<" .. lInlll . . . . . . . . . . . . . . . . . . . . . . . .  , �f.017 Ink well, W. A. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.365 

43 
Insulatmg cleat . e lectric WIfe, Putter & Cart· 

WrIght. . .  . . .  . . . . . . . . . . . . .  . . . . . . .  . . . . . .  Uf,3l7 
.T ack. See Pamter's jack. Wagon jack. .Jumt. See Carnage top jOint. Pipe jomt. Rail-

way raI l JOInt. 
Klln. See CI uClble k i l n .  
h. mfe. See  Pocket kmfe. 
Ladder. fuld l llg step. N. Goldberg . . . . . . . . . . . . . . . . . 44t.?'';'fj 
Lamp, A. G. McDal l le l  . . . . . . .  . . . . • • • . . • • . . . . • . . . .t44.27S 
LampblaCk. apparatus for the manufacture of. R. 

Dreyer. . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  44/.,l !5 
Lamp. electT lc arc. A .  \V. Reppy . . . . . . . . . . . . . . . . . .  444.104 
Lamp. electrlC arc. J . •  1 .  SkInner . . . . . . . . . . . . . . 4 4 4 . 1 54 
l�am lJ support, electl'ic • .  1 .  Chase . . . . . . . . . . . . . • . . . • . .  444,:tiO 
]�amps. SWInging or drop arm t( lr e lectric. ��. ClIff. 444.�7 ) l .. ead or cra.yon holder. K 1- aber . .  . . . . . . . . . . .  444. 1 48 
J�eather boardIng machi ne, J . W. Vaughn . . . . . . .  444.172 
Leather, machme for wh ltenmg or working, J .  W .  VRughn . .  . . . . . . .  . .  . . . . . . . . . . .  444,1h4 
Leather worktng machme • . J. W .  V<ll1ghn . . . . . . . .  444. 1 . -) 
Lemon squeezer. f4}. D. Emmons . .  . . .  . . . . .  . . . .  444 .0h:� ] .. etter box. U. G .  Stannard . . . .  . . . . . . . . . . . . . . . . . .  4H .2.W 
LIn iment. A. Rosen berg- . . . . . . . . . . . . . . . . . . •. . . . .  444.3\18 
LlqUld mIX Ing apparatus, }�. it. Gabbett . . .  . . .  444,:Y!5 l .. ock. See Permutation lock. Hudder lock .  Seal 

Jock. Loom shuttle. A .  D. F:mery . . . . . . .  . . . . . .  . . . . . . . .  44--t.OH5 
Looms. reed for. F. Utt  . . . . . . . . . . . . .  . . . . . . .  . .. . 4·14,133 
,M achinery. apparatu:-; tor the preventIOn of acCI-

dent s to. it. H ltchen et al. . . . . . . . . . . . . . . . . . . . . .  444.:l5. Machmery. brake and �tarter for. C. H.. Pratt.. . .  444. 1O� 
Mal l  bag fasten ing. O. P. Ca l lahan . . . . . . .  444,%S�� 
Matrices. type. etc .• mechanl�m tor justifYIng. P. '1'. Dodge . . . . . .  . .  . .  . . . .  . .  . . .  . . .  . . . . 444.3.1, 
Matrix making machme. G. Cli l der • •  11'  . . . . .  444.124. 444J25 
Mt-'asnnng machme. c loth .  O.  F I l eath . . . . . . . . . . H4.'{5-l 
:Mechamcal movement ,  rr. Puetz • •  : r . . . .  4H.OHi 
MechanIcal moveme l J t ,  A .  Warth . . . . . . . . 44-1.28 ) t o  444.2�' 
Medlcme ca�e. 1 ... 1. Bodenhamer. . . .  . . 444-.2 Hi 
Mi l l .  See G rmdIn£" nl i l i .  Rod 11iI 1 I .  Rol 1 ing mi l l .  
M Jrllng col umn .  C. H �ergeant .  . . . .  . . . . . . .  . . . 44-4,140 ::\,Umng mach me. J. Stephenson . . . . . . . . . . . . . . .  444.U27 
MmIng mach ine. coa l ,  F. A. Pocock . . . . . . . . . . . . . . .  -I 4 l .l1G 
.Monkey wrench .  J. IL �tarley . . . . . . . . . . . . . . . . . . . . . .  4-I4.4U2 
Mop stick. mop w l' ln�er. and scrubbmg' brush 

holder combmed . •  1 .  A.  Brosseau . . . . . . . . . . . . . . . 444.043 
Mop wrmger. C. & 1< .  C.  :l\'lcDonald . . . . . . . . . . . . . . . . . . 44�,27» 
Motor. See }t�lectTl c motor. Sprmg motor. 
Mowmg- mach Ine • .  J. O. Brown . . . . . . . . . . . . . . . . . . . H4.238 
MUSIC �heet8, deVICe for t urlllng. O. F. C. Banmer 444.:100 
M usIC sheets, deVIce tor turning • •  1 .  F' .  C. GrnD . • . .  444.380 
New�paperM or other peflod icHI� ,  aoparatus for 

applY Ing �trl ps to. Br�m & �hafer . . . . . . . . . . . . .  444 . W7 
Nut tapPing machme, C. L. Chapman . . . . . . .  . . . . .  444.OI-i� Ore concentrator and amahmmator • •  J .  1> .  Coplen . 44.1 .275 
Ore separator. nHlgnetic. C. Q. Payne . . . . . . . . .  4 l4 ,U.{ 
Organs. electflc motor attachment for reed, L. K .  

�'" l l€r . . . . . . . . . .  . . . . . .  . .  . . . . . . . . . .  44 1 .1&" 
Packmg tor pIston rods. I .. ewls & "'haley • • . . . . . . . .  444.00! 
PackIng. metal l I C  rod. K P. Monroe . . . . . . . . 444.195. 4-4-1.;';� 
Pal'kInIl. rod . 1'. K Murray . . . . . . . . . . . . . . . . . . . . . . . . . .  444.055 
Pad. See Col lar pad. 
Pal l ,  d i nner. H .  B. Adams . . . . . . . . . . . . . . . . . . . . .. . .  444.215 
P<l inter's jack. Ii'. PePl fi . . . . . . . . . . . . . . . . . . . . . . . . . .  444 .2'-;0 Pantaloons supporter. C. P. Coggeshal l . . . . . . . . . . .  444.17fi 
Paper cutter, I I .  G. �Pl·aker . . . . . . . . . . . . . . . • . . .  444.1l1ti 
Paper dampening and stretchmg mach ine. W. 

Nackell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44J .2?2 
Paper �ack. C. H. Vickery . . . . . . . . . . . . . . . . . . . . . 444 .029 
Peat fiber. apparatus for classify ing and fimshinf!. G. H. Beralld . . .  . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . . .  444. 1 99  
Pen holder. P. J .  < 'H l rns . . . . . . . . . . . . . . . . . . . . . . . 4�4 O t 6  
Pen ho lder. G. H .  ltlChardson . . . . . . . . . . . . . . . . . . . . . 4 4 4  . .... 04 
Permutation lock. \V. B Folger . . . . . . . . . . . . . . . . . . .  H4.2 1 0  
Photograph i c  camera shut ter. G. 1<- . I\ mcain . . . . . .  4·H .:1hl 
Photograph IC shutter, �J. Bausch et al . . . • . . • . . . . H4.US;) 
Photographs and other pnm ,s. enallle l Ing, C. C. F. 

Brandt . . . . . . . . . . . . . . . . . . . . . . . . 444.1184 
Piano actIOn . . J. Rudolf . . . . . . . . . . . . . . . . . . .  444.0:)7 
Pianoforte actl ( ln ,  S .  R. Perr� (r) . . . . . . . .  I l.IHS 
Pianoforte pedal and guard. 'V. 'I'. �ternenbocg . . . 444.sm 
Pmnos, repeat l rlg  actIOn tnI'. Bracke t t  N. .'In()re . . . 444.0H 
Pill .  See Clothes p i ll .  Sa fe ty p in .  
Pi pe. See waste pi pe. "�ooden JHpe. 
PIpe and malD c lamp. rl'. ;\t cHugh . . . . . . . .  . . . 444.23.� 
PIpe conphnc. rr . . J .  HOllan . . . .  . . . . . . . . . . . . .  444.1.9 Pl l1e jo lnt , 8u(' t lOn \V . P. I J umphreys . . . . . . . . . . 444.000 
Pipe wrench, (, . 1<'. Shaw . . . . . . . . . . . . .  . .  . . . . . . . . .  444.2M 
Pi pe wrench • •  1. C. Spl ou l l  . . . . . . . . . . . . . . . . . . . . . . 444.372 
PH.,ton t ravel 1nd Icator. 1'hornp�on & Schroyer • . . .  444.077 
Plam�r!'. dr lv lDg gear for. G. F. Wehvar . . . . . . . . . . .  444.300 
PlanteI'. � .  ]�� . Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444:J28 
Plant er. L. B. Lancaster . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.072 
Planter. COrtI. H • •  J .  W :lgner . . . . . . . . . . . . . . . . . . . . • . . . .  4�4.0.-«J 
Planter. potato, A .  Chail le . . . . . . . . . . . . . . . . . . . . . . . . .  441 . l !f2 
Pl iers. F. W. Brockslel)er . . . . . . .  . . . . . . . . . . . . . . . . 4H.207 Pliers. G. \Vyatt . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . 441 .03;) 
Plotter. G. A. Brown . . . .  . . . . .  . . . . . . . . . . . . . . . .  444 .312 
Pocket kmfe and penci l  guard. ('( I  III ll l ned. (.; . '1\ 

Drabble . .  . . . . . . . . . . . . . . . . . . . . . .  4 1 1 .1Y.l4 
Pole coupl Ing". \V. H � laxwell . . . .  . .  444.247 
Post. See l :I itch lllg post. 
Press. See Bal l ll �  PI es�. Copying press. 
Pressure rellu lat( ,r. H. \V. F. Abbe . . . . . . . . .  . . . . .  444 082 
Pre�sl1re regu lator. ff l l ld .  J. A cton . . . . . . . . . . . . .  4-U.:!63 
Prmter�' rnl 1ers, apparatus for makI ng. L. K. 

Bingham . .  . . . . . . . . . . . . . .  . . . .  44-4.'JOfi 
PrmtIng in cnlor�. appar� tus  tor. II. �. Brooks . .  4 14 .231 
Prln tmg mach ine. K Lietze . . . . . . .  . . . . . . . .  444.412 
Printtn� macin nes, pa per feeding and cuttlnl! 

mechanI�m tor .  " .  Scott . .  . . .  . . . . .  . . . . .  4H.138 
Printml! presses. cnttl ll.!! and feedmg mechanism 

for, W. Scott. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.I B7 
Pump. forCl�. B. J. Webb . . .  . .  . . . . . . . . . . . . . . .  444 l " l:'! Pump�. c( )nden�er 1nr gas. C. A .  MacDonald . . . . .  44 t.38.) Puzzle. (' lark & Wexler . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 1 4 .2.�!f 
H.m lway  rail joint .  A. Neutascher . . . . . . . . . . . . . . . . . . . 4-14.2.')1 
Ha.i1way time signal . C. Barry . . . . . . . . . . . . . . . . . . . 444 H2' 
ltll l iway t rack Jaytn� apparat us. D. F'. Holman 444.051 
Hil1 lwav�. current col lect ing deVice for electriC, R. M .  IIunter . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444 ;)07 
Range. C. F. \Yaltlwi . . . . . . . . . .  . .  . • . . . . . . . . . . . .  444.,?(",1 
itange finder. electri ca l .  H A. Jl l ske . . . .  . .  . . . . . .  444,21 7  
Range ftndml! and si�htIl l.l! appara t us. Andrews & 

Norton . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . .  444,4011 
Reel See 1' lckel ree l .  \V Ire reel . 
Regl!'lter. See Cash reg-ister. }4'are record ing reg­

Ister. 
Reg-u �tel 109 mechamsm o r  counter act uated by 

electt lc  Clll"rents. It . .  Jewpl I  . . . . . . . . " . . . . .  444.358 
Regulator. See Pre�!'nre l'pgnlator. 
ltetort charging deV ice. h. :\1. Mltcbell . . . . . . . . . .  444.2b8 Hwg. See Hat  pa('k l llg  T l Jlg. 
Road or field ro i l el'. K Pratt . . . . . . . . . . . . . . . . . . . . . . .  444.19� 
itock reamer. H .  R. '\1 0rl'l�on . . . . . . . . . . . . . . . . . . . .  444.0(1-1 
Rod nll l l .  T. W. FItch . . . .  . . . . . . . . . . . . . . . . . . . . . . .  444.U49 
Rol ler. See Road 01" t1e ld rol ler. 
Rol hnlZ axles. macl l l ne  fo l'. \\ . J. Parmelee . . . . . . .  4� 4,2)3 lto l l ing nl J l I ,  H. A Iken . .  . . . . . . . . . . . . .  4 4 l .;)8!1 Roof for hot homoles • •  J. D. �c()vel . . . .  . . . . . . .  4.14.254 
Rptary compound steam engIne. �. :K S. Chap. 

leau . .  . . . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . .  . . .  . . 444  087 
Rudder lock. O. Stuart. . . . . . .  . . . . . . . . . . . . . .  . . .  . • • .  444.0l� 
Safe. J • •  1. E.  H. Payne  . . . . . . . . . . . . . . . . . . . . .  444 . 1 !1' 
Safety pm. Hales & Hee�e . . . .  . . . . . . .  . .  . . . . .  444.2:)4 
�ahcylate ot pheny ld lmeth y l pyrazolone. Luttke & Scho lv lClI . .  . .  . . . .  . . . . . . . . . . . . .  444 .004 
Sandpaperl ll ll lllach i lle .  11:. D. �wlft. . . . . . . . . . .  . . . 4H . 1 5:) 
�ash balancp, 8. N .  Goldy . . . . . . . . . . . . . . .  . . . . .  444.0�l7 
8Hsh cord gUIde • •  J .  I{ necht . .  . . . . . . . . . . . . . . .  444,:l6;{ Saw YU I l l  CArnages. teed mechanism for • •  J. G .  

Stoner . . . . . . . . . . " ' " . . . . . . .  444,321 
Saw �ettt lllg and fi lm£" maf'h ine . . J. Taylor . . . . . . . . . 444 , 1 1);) 
Sawmg mach lJle. scro l l  • .  1. LaIrd . . . . . . . . . .  . . . . . . .  444.071 
Sausage stuffin� machine. (' . 'Yo Hott man . . . . • . . . .  444.{);l! 
Scales tor rai lway cars. weHdilng, E. j)u ples�i� . . .  444.:-i7� 
Scales. spring. G. I I .  Chat l l lon . . . . . . . . . . . . . . . . . . . . . 444.0!-l.l 
�(·reen. See Window screen. 
�creen. A .  A. Palm . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.252 
:-::'e,11  J i lek . R. M. Su l l y . . . . . . . .  . .  . . . . . . . . . . . . . . .  444 •. ')'J2 
Seal maklfll! machllle. clay. A. G. Burton . . . . . . . . . .  444,2:l'� Heat .  �ee ( 'ar seat. 
�e l t -c l ( ) �mg can, g. O. �lyers . . . .  . .  . . .  . . . . . . . . . . .  444 .301 Separat 4 ) J . �ee Ore sep,trator. 
�eWIllIl machme. :\.1 . I{ ramer . . . . .  . . . . . . . . . .  . 4-14 . 2 1 2  Sewi ng mach ine attachments, drawer for, N. A. 

Hul l . . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . .  4�I ,l51 
Sewing mHcll I ne�, t h read unwindmj{ and tension 

deV Ice for. It. I{ . Clark . . . . . . . . . . . . . . . . . . . . . . . . . . 441.208 �Ignal. See Bmlwav �h!l1 l t l .  
Signal box. J.  C. \" 1 1 80n . . . . . . . . . . . . . . . . . . . . . . . . . .  44-1 1 44 Slgnahng alJparatus. L I I .  Farn ham . . . .  ' "  . . . .  4 4 t . 1OS.  Sle ll!h. D. G .  Wyeth . . .  . . . . . . . . . . . . . . .  444.41 1fi. 
S( ) lder l ll g  m:-t<'ll lne, can , t-t • • 'rtlOlllson . . . . . . . . .  . . .  4-t4.�26 Speed regu lat Ing mechanism. rotative, A .  Scott . .  44.t.l�H 
Spool ho l der. J. �;. Blackmore . . . . .  . . . . . . . .  . .  . . . 444. 1 1 .{ 
Sprlllg motor. Merry & Shelman . . .  . . . . . . . . . . . . . . .  444.0� 3 
Spur. G. J .  Bancrott . . . .  . . . . . . . .  . . . . . . . . . .  . 4 l4.4Oi 
�take pocket, H. W. A very . . . . . . . . . . . . . . . . . . • . . . . . .  44 1.a7.�) 
Stamp 01' label. A .  C. Fletcher . . . . . . . . . . . . . . . . . . . . . . .  444.3U 
Stapl l Jlg machme, H .  It. l I ev l .  . . . . . . . . . . . . . . . . . . . .  4H. 1 7,'; 
Rtarch. makmg. Van Delll�e & Reiseger . . . . . . . . . . . 444 . 1 27' 
Steam trap, C. A. Sulzman . .  . . .  . . . .  . . . . . . . . . .  ' "  444.214 
Rt eerJn� g-eRr. steam and hand, F'. E. SICkels . . . . 444.024 
Stlrrnp. G. A. Kerns . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.298 
Stopper. See Rott le stopper. 
Stove. g-a�. C. \V . McCutchen . . . . . . . . . . . • . . . . . . . . . .  444.0!)f) 
Rtove. 0 1 1 .  Van A l en &, McCutchen . . . . . . . . . . . . . . . . . .  444.05!-l �tralJler. JI"'. I. M anle . . . . , .  . . . . . . . . . . . . . .  444.246 Strap tTimminu: tool, 1I. F. Osborne . . . . . . . . . . . • . . . .  4.t4.U12 
Street sweeplr.g mach me. Rk1rvmg & Ber,ller ' " 444.025 
Sucker rod e levator. S. Clover . . . . . . . . . . . . . . . . . . . . . .  4-14.:{a2 
RngRr. manufacture of. G. Adant . . . . . . . . . . . . . • • •  444-.107 
Supporter. SeE" PantaJoonEi supporter. 
SI1!'pender ('JaAp. C. R. Harris . . . . • • • • • • • • • • . . • • •• • .  4-44,35.1 
Swit ch. See Electric SWitch. Bwlt�h. M .  N . .  l ones . .  . . . . . . . . . . . . . . . . . . . . . . . . .  444,221) Table. See Brick or tile table. 
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44 j'citutiftc  �mtri'IU. 
Table J. S. Borden . . .  . .  . . . . . . .  . . . . . . . . . . . . . • . • . • . • • •  444.191 
Ta� fastener. P. J. Schreiber . . . . • • . • . • .  ' • • . • • • • . . . .  444.371 
Tall wirinu- machine, A. R. Tiffany . . • • . . . • • • • • • • . . . .  444,4Da 
Tan bark. apparatus for making extracts from, J. & \v. N. HutchmJls . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.068 Inside Page, ench in.erlion _ • _ 1':' cent� a l i n e .  Tarllet trap C� & M. Swan . . . . . . . . . . . . . . . . . . . . . . . . . . 444 ,a7a Back Pasre. ench inserti on - _ _  Sl .OU It l i n e .  Tennis  court marker, H .  T. Kingsbury . • • . . • . . . . . . .  444.384 
Thi l l  coupl ing, Compton It Longcoy . . . . . • • . . . .  , . . . 44-1, .{;{"{ 
'rhi l l  cf)up l iDtl. L. C. Mi l l s  . . . . . . . . . . . . . . . . . . . . . . _ • . . .  44·t�\m 
Thrashers. sieve attachment for, H. L. Windler . . 444. 1�!1 
'r icket reel . M. Everettl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.3-t2 
Ticket Rtrip. J . ..\1 . Harper . . . . . . . . . . . . . . .  , . . . . . . . . .. . .  444, H!1 
'l' l re setters. �auge for. J. B. West . . . . . . . . . . . . . . . . . . .J.-t4. Wrl 
1'lre sett ing machi ne. J .  B. \Vest . . . . . . . . . . . .  444.166. 444,1i5 
'rire whee l .  1'. B. Jeffery . . . . . . . . . . . . . . . . . . . . . . . . . .  444.009 

The above are char�es per agate l ine-about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. En-.rravinjls may head adver .. 
tisements at the same rate per ajlate line. by measure .. 
ment, as the letter press. Advertisements must be 
received at publication office as early as 'rhursday morn .. 
mg to appear in next issue. 

1'ubocco pouch, W. J . Cussen . . . . . . . . . . . . . . 444.:m t0 444.293 

USE ADAMANT WALL PLASTER 'l'oe weight  and quarter boot fastener. O. J .  Set" .. 
ton . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . •  444.023 

Toy, theure. II . Y. Dickinson . . . . . . . . . . . . . . . . . . . . . . . . .  444.088 
'I'Oy game. F. W. Batdorf . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.112 
Tramways. bucket clip tor wire rope, C. T. Finlay .. 

son . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444,408 
Trap. See HOI! trap. Steam trap. Target trap. 
'.Proug-h. See Waterin� trough. 
Truck for vehicles for ropeways, T. Otto . . . . . . . . . . 444.1O:l 
Truck, radial car. \V. Robinson . . . . . . . . . . . . . . . . .. . . . . 444. 1Hl  
Truck. 8tove. Rogers & Barber . . . . . . . . . . . . . . . . . . . . .  444.0'10 
Trucks. swing bol 8ter check tor car, W. Robinson 444.183 
Tube. See G la�s blowing t u be. 

It Is Hard, l I e n . e, and Ad. 
hesive. Does not check 01' crack. 
It is impervious to wind. water, 
and d isease germs. It dries in  a. 
few hours. It can be applied in 

kind of weather. It is in gen .. 
use. I. .. icellses granted tor the 
ing,usin)!. and sel l ing. 

Address A D A M A NT M F G .  CO. 

PARABOLON MAGIC LANTERN I Tn) 1 � k •
o
. 45· t��t?�;��;b!:1!�r;��3��� l r OPU ar 1:)00 S 

��
ti

�Fat�l ��e;�ra1
·r
�i��

re
s��\�� v � ,  '. � � ",��", .. � 

�n
g
�� tr�i7i:h

a
i�

s. J�� 'fJ:y�J/y� 1 . " . dro(JenJets and Oil Lamps are in- EXPP)'lmen tnl SClence.-By Geo. M. Hopkins. 
terchan{}eable on all our lanterns. Natllr�1 P� i IOS�phY wi!ho�t a 'l'eacher Simpli�ed. In .. 
Special faci lities on the premises ter�st.mg E�p��lments III Eyerr Branch of PhysICS. De­
for t he  production of Apparatus SCr!p t lOns of S tm ple and EffiCient Appara!us, much of 

and Lantern Slides. Mr. �'. B. Mytinger, formerly of Mu- WlllC� may.b� M�tde at �ome. AmOllg SubJe�ts treated 
/?eum of Natural Hi�tory, ha� charge of our Slide Color .. a�e ElectriCity In all I.ts Branches, f\1.:tgnet l�!ll' Heat, 
tng. �HdRs to O'I'(ler from Amateur ..... ¥egatives. Correspon- LIght, Photography, Mlcro.scnp)' .  Optica l l l luslO.ns. Me" 
dence solicited. J. B. (J O L T  & CO.,  chanlCs, etc. .f\. world of Val uable 1nformatlOn. A 
1 6  H e e k m a n  Str_���, __ ��_

w York City, U. S. A. ��':[:;: �Jd �fJ�
o
7� p��e����::I�' 7�th�s�

p
�f�ssW���r!�� 

GY MNASTICS FOR GIRLS. -AN IN-
teresting account of the course of instruction �iven 
at the Berkeley AthletIc Club for Ladies. With 18 illus­trations . Contained in SCIENTU'IC AMERf(,A:-J SUPPI.�­MI<.::\T .  No. i .') ;1 .  Price 10 cents. '1'0 be had at this office and frum all newsdealers. 

ings. Elegant l y  bound in cloth . . . . . . . . . . . . . . . . .  $4 .00 

Cyclopredic �cience �llIIplifted.�By J. H. Pep­
per. With over 600 i l lustrations. 'l'reating on Lillht, 
Heat, Electricity, Magnetism, Pneumatics, Acoustics 
and Chemistry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $� .a O  

This  is an excellent work. 

Tube. H. Denney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . .  444.2:1:{ 
Tunneling machine. subaquenu�. L. Grover . . . . . . . . 4-14.244 
'rype compmdng mechan i� IU ,  P. T. Dodge . . . . . . . . . . 444.291 
Typewriting machine, P. C. Boruff . . . . . . . . . . . . .. . . . 444.1U1 
Umbrella or parasol .  J udy & Wi l son . . . . . . . . . . . . . . . .  444 .359 
Urina l .  J .  \V. Plain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  444.074 

3U!' E. CJi e u esee �t. ,  
:Syrncuse_ N .  V .  

Patent Foot Power Machi 
Complete Outfits. 

StarrB!,CS MinroIDBtBr CaliDBr SQuare 
I For Outside 

I 3 n ll l ll l .+ll lIIl ll�nll �e�s����de 

I ,,,,,,,.,!,, nm 1IIIIIIIII!IIIIIIIIIItlll,!IIIIIIIII�lllIlIIlIliIll Price, IS . .  

.·opular Scie n ti fi c  Rf"crelltion !Ol.-Tran �lated and 
enlarged from the French of Gaston r:J.' is�andier. and pro .. 
fusely i l lUstrated. This book Includes the famous series 
of Experiments in  Physics \V i t hout Apparatus. th�t have 
won such wide appreciat ion in so many households. Ex­
periments in Physics and Chemistry, Natural MagiC. 
Electricity. alHI s imilar subjects are a l l  treated and very 
ful l y  i l lustrated with the m08t artistic woudcuts. 900 cuts. 
780 large pages. Holiday edition. Half leather. gilt 

Valve. G. W. Burr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4H.I56 
Valve. !loat. H. P. Cope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  414.:J.{5 
Valve for steam engines. rotary, 8. Grant. Jr • • . . .  444.06H 
Vaporizer. G. M. Sherman . . . . . . . . . . . . . . . . . . . . . . . . . . . 4H.:nn 

'Vood or M etal workers without steam 
power. can successful ly compete with 
the large shops. by USing- our New LA H O lt SA V I N e;  Ill llchi l lery, 
latest and mo:st improved for practical 
shop use, also for Industrial Schools, 
Home Training. etc. Catalogue free. 

I Steel Rules. 
Bevel Protractors, Fay's Pat-

ent Spring Dividers, Screw Pitch Gauges, 
etc., etc. Send �-cent stamp for full l ist. : 

top. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . $4. 110 

Boys' Booli o f  !"ci ellce. -'.rhe Boys' Book of Sci­
ence, by John Henry Pepper, author of the H Playbook 
of Metals." I l lustrated with 453 engraving-s. ch iefly exe­
cuted from the author's sketches. By IL G. Hine. Re­
vised. with many additions, by T. C. Hepworth. New 

Vehicle propel l ing mechanism. Crawford & Lam-
bert . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  44U:{O 

Vehicle running gear. Reader & Weinland . . . . . . . . .  444. 103 
Vehicle wheel, E. 'l'annewitz . . . . . . . . . . . . . . . . . . . . . . . .  444.410 
Velocipede. fjrawford &. Lambert . . . . . . . . . . . . . . . . . .  444.1:n 
Velocipede. G. A. ggg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.:;'11 
VeloCi pede, G. Singer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.141 

695��a';le���eft����e!!'�lis�3.·y. 
Vel;)ci pede8. 1ugl!age carripr for,�C. H. Lamson . . •  44·LOSH - -- - - -------- --- -- --
Veneered lumber. W. K Brock . . . . . . . . . . . . . . . . . . . . .  444.042 ST EREOTYPIN G ;  T H E  PLASTER AN D Vise. J. O. Barrett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.t.;{2fi Paper PJ'ocesses.�Compositi(ln and preparation of the 'Vagon brake, J. L. & A. L. Patton . . . . . . . • . . . •• . . .  444.309 mould, the best alloys of metal and proper degree of Wagon brake, H.. Raby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 444.:) 18 heat, t.r imming and mending t.he plate, etc. A minute Wagon, farm, J . Herby . . . . . . .  . • • . . . . . . . . . . . . . .  • • • .  444,3.1fi description of both processef:. with numerous i l lustra-Wagon jack. J. \V. Garrett . . . . . . . . . . . . . . . . . . . . . . . . . . 444.:{.j7 t i Ollf'. A paper of great intere�t to every printer. By Waist and skirt. combined. E. Lee . . . . . . . . . . . . . . . . . . 444.01)) r:J.'homas Bolas, �·.C.S. , F.I.C. SCIENTIFIC AMERICAN Wall paper, N. R. Streeter . . . . . . . . . . . . . . . . . . . . . . . . .  44.\.2I :! SUPPLEMENTS. 7 7 3  and 7 74. 10 cents each. Wash board, M. Scott . . . . . , .. . . . . . . . .. . . . . . . . . .. . . ... 4-l4,O!2 
Washer. See Axle washer. 
Washers, ete., holder for. F. E. Boss . . . . . . . .  • . . . . .  444.::\28 
Washing machine, W. J. Norwuod . . . . . . . . . . . . . . . . .  444.010 
Waste pipe, T. Keely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.297 
Water closet bowl. W. S. Cooper . . . . . . . . . . . . . . . . . . .  444.243 
Water closet cistern, C. G. Zeilman . . . . . . . . . . . . . . . . .  444,. :10 
Water coil boi ler, G. A. Setzer . . . . . . . . . . . . . . . . . . . . .  444.3!l9 
Water gauge, I .  A. Fuller . . . . . . . . . . . . . . . . . . . . . . . .  444.2�1;) \Vater supply apparatus, C. Monjeau . . . . . . . . . . . . . . .  444.007 
Water upon hogs. apparatus for sprmkling, A. 'V. 

Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  4j4. 1 4� 
Water trough for stock. J. All is . . . . . . . . . . . . . . . . . . . . .  4.t4.�'24 
Welding compound, Brown & Reynolds . . .. . . . . . . . .  444,O�4 
Well drill ing machine, M. B. Mi l l er . . . .  . . . . . . . .  444,221 
Wheel. See Balance wheel. '""' ehicle wheel. 
Wh ip. II. l>lul len . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  411.250 
\Vhisky. apparatus for treating, F. Madlener . . . . . . . 4H,1b2 
Windmi l l .  A. Van Ness . . . . . . . . . . . . . .  . . . . . . . . . . . . . 444.262 
Window screen, adjustable, L. R. Pomeroy . . . • . . .  "'4�.40!-J 
Wire reel, G. H:. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444.:)}4-
Wire, reel for winding and unwinding, D. Grovo . .  444.219 
W ire stretcher. D. Ball . . .  . .  . . . . . . . . . . . . . . . . . . . . . � . .  444.0,)6 
Wire stretcher, V. O. Reed . . . . . . . . . . . . . . . . . . . . . . . . . .  44.t.0i5 
Wooden pipe. C. W. Dwelle . . . . . . . . . . . . . . . . . . .. . . . . 444.WJ 
Wrench. See ,\lonkey wrench. Pipe wrench. 
WrenCh, Shea & Birkery . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  444 .111 
Wrench. T. �'. Vandegrift . . . . . . . . . . . . . • • . • . . . . . . . . . . 444.171 
W ringer. See Mop wriner. 

TRADE MARKS. 
Alum, Orient Manufacturing Company . . . . . . . . .. . . . . 18.810 
Belting. leather • . Main BeltIng Company . . . . . . . . . . . .  18.807 
Blacking. l iquid �hoe and harne8s, A. Castaing-. . . . .  18.780 
Blue, washing. \Vebb Manufacturing Company . . . . 18.�20 
But.ter, H.ei�t, N i ss ly & Co . . . . . . . . . . . . . . . . . . . . . . . . . . Itl.8 12 
Buttons. glass and jet. L. Prange . . . . . . .  . . . . . . . . . . .  18,771l 
Cakes. fancy, J. \\' . f1�t.tel . . . . . . . . . . . . . . . . . . . . . . . . . . . IS,bOO 
Canned and preserved foods and table delicacies, 

A .  Eyquem . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.781 
Canned tlsh, fruits. and vegetables. Oyster Culti .. 

vation and Canninu- C'ompany . . . . ... . ..... . . .... . 18:;-S9 
Canned �almon. R. D. Hume . . . . . . . . . . . . . . . . . . . . .. . . . . 18.78.-1 
CartrIdges for firearms. Creedmoor Cartridge Com" ... ...... pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1S. u I I Champal!ne, E. Perre & Co . . . .  . . . . . . . . . . . . . . . . . 1 8.790 
Clothing, children's. W. 'V. Morgan & Co . . . . . . . . . .  IR.8!J8 
Copper pol ish, J. Grether . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 . . -<'0'2 
Cutlery I table. A rnerican Cutlery Company . . . . . . . . .  It!.7\15 
Deodorant. tOilet. B. }1'. Carver . . . . . . . . . . . . . . . . . . . . . 18.i7S 
Game. portable. J. :-3. Foster . . . . . . . . . . . . . . . . . . . . . . . .  IS.80l 
Gin ,  O. A. K rauss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.804 
(Jranite for ornamental and building purposes. 

artificlal, P. De Krystotfovitch . ....... . . . . .. . . ... 18,803 
Grapes and other t· ru it�. unfermented and undis-

til led products o f, Brook Lawn Farm Company 18,R15 

The Sebastian·May Co. 
Improved Screw Cutting 

�::e�LATHES 
Drill Presses, Chucks, Drills, Dogs, 
and Machin ists' and A mateurs' 
Outfit.s. Lathe.� nit trial. Cata­
logues mailed on appl ication. 1 6 5  to 167' H i llb l a n d  Ave., 

", I D N E Y, O H I O .  ----. - ------� -
I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions for construction, with ODe 
Illustration of cold house for preserving fruit from 
season to season. The air is kept dry and pure through­
out the year at a temperature of from 34,0 to 36°. Con­
tained in SCIEXTIFIC AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. To be had at this office and of all news­
Geaters. 

J.l gh r n i n  .. nnd Green River Screw Plates. 
Bolt Cutters. Hand and Power Dri l l ing Machines. Punch .. 

ing- Pre�::;!es. r:J.'ire Benders. 'l'ire Upsetter8, and oth .. 
er Labor Saving T()ol�. Send for Price List. 

WI LEY & RU SSELL M F G .  CO. , G reenfield,  Mass. 
New York Office, 126 Liberty Street. � POP SAFETY VALVE 
f\(i bbWATER RELI EF VALVE 
� .JOI IMPROVED STEAM GAGE 

'" � STEAM ENGINE INDIOATOR 
S l n il l e  l ieU ( �llhne Whh ,tle. and all tnstruments 

used tn connection with Steam, Air and Water. 
Sole Agents ,for Clark's Luten If'ire Host'. 

NEW YORK. LONDON. 
CROSBY STEAM GAGE & VALVE CO. rl�.���.:eMa��: 

HOFliery, Waukenhose Compa I 1 y  . . . . . . . . . . . . . . . . . . . . . . 18.814 
.M ince meat. Woerner Preserv ing Company . . . . .  18.7H3 IDEAL MUSICAL BOX M.usic boxe�, M .  J. Pai l l ard & Co . . . . . . . . . . . . . . . . . . . .  1�.:!75 ��{����o�: ��'d

l l
����f: prese'r'vati�'e ' f�'r,' ijricide 1 .

,;
"

S! 1 1 M �he I .. n�e . t  Invention i n  Sn;iss Mu sienl HoxetoJ 
Manufa�turing Company  . . . . . . . . . . . . . . . . . . . . . . . . l S  •. ClOt) I I t 1M the :,weetest a n d  lli ost 1 e l'fecf I l I su'u ln e u t  

Paper. printing and writ ing, Clarke & Courts . . . . I H.779 I for t� e 1 '11:101'. Al l)'  I I U JII� .�r n f l .u n eN eU Il b e  o� .. 
Plow� and cultivators. :\Iansur & Tebbetts lmple� tallH .d rot:, I t.  The Largest �tock of Mnsic�l Boxes In 

ment Company  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • .  18,787 AmerIca. Send 4 cent stamp for I l lu�trated Catalogue. 
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Remedy fot' cough�. e( ) ld�, consti l.mtion. and dis-
Re.:;��"i

'f�f/,n;e
b
��).?sd .. ,rr�'������';,'l:�ii;3c

C�Hd��;.� 18.791 TH� PHONOGRAPH.-A DETAILE D 
d iseases, Webb :\-lanutacturing Company . . . . . . .  18.S21 descrlPtlO.n of the new ana improyed forll! of the pho-

Remedy for headache and neuralgia. Koh ler Manu" !1f)�rapI� .1U�t brou�ht ou� �y EdIson. WIt.h 8 eng�av:-
facturing Company . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . 18,785 m�".  ( �:mtai.n�� In �CH,�TJFIC �MlERICAN SUPI I�� ... 

Remedy for headache nervousness and insomnia MENT, 1\ 0. 63 _ .  PrICe 10 cents. '10 be had at th I S  
E. '1\ Laidley . . . . .  : . . . . . . . . . . . . . .  .'. . . . . . . . . . . . .  : 18,';'Sti office and_f_ro_m_'_lI_l _n_e_W_s_'j_e_a_lc_r_s. _________ _ 
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��� �e��� P.;'i�r�;: · 'l\i�ii�: 18 •• S8 U Improvement the order of the age." 

griftlth Company . . . . . . . . . . . . . . . . . . 18,794. 18.816 l0 18.Bi9 THE SMITH PREMIER TYPEWRITER Silk piece Aood,. Lion Silk A 8sociation . . . . . . . . . . . . . l!'.BOti 
Skin dt�ease8. preparation tor, D. D. Harr . . . . . . . . . IH,i82 
Snuff, A. Beck & Company ;  . . . . . . . . . . .  - . . . . . . . . . . . . . 18.700 
Soups, prepared . Chapman & :\t eehan . . . . . . . . . . . . . . .  lR,7fl9 
Tobacco. manufact nred. A. BeCK & Company.. . 18.797 
Whisky and brandy, L. Reuther . . . . . . . . . . . . . . . . . . . . . .  18.811 
Woodworkers' too l s  and machines, Stanley Rule 

and Level Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  18 •• 92 
Woven wool fabrics. 1'Uton Mills . . . . . . . . . . . . . . . . . . . . 18.81:l 

DESIGNS. 
Badge. W. H. Brooks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.440 
Badge. 14::. \V. IJawsun . . . . . . . . . . • . • . . • • . • • • • • • • • . . • . . . .  20.45:{ �:g;�e�'J: f' it!���i�d: ':::::::::::::::::::::::::. :::. i?:t� 
Bottlt>, W. '1\ Murphy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.4ti�J 
Brushes. etc .• back for, A • .  F. Jackson . .  > . . . . . . . . . . . .  20,472 
Calendar stand. 0. 1.. ... Crowell, Jr . . . . . . . . . . . . . . . . . . . . . 20.,,&42 
Carpet. T. L. Lawton . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 .... 54, 20.462 
Carpet, H. Schrader . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.470 
Collar pad fasteners, roll spring of, E. F. Pfiueger . 20,4M 
Dish, covered. D. F'. Havnes . . . . . . . . . . . . . . . . . . . . . . . . . .  20.451 
Elemric wire po le, J. R. Fletcher . . . . . . . . . . . . . . . . . . . .  20.449 
Embroidery pattern. P. K leeberg . . . . . . . . . . . . . . . . . . .  20,473 
Ewer or j llg. D. F. Haynes . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.450 
G love fastener cap • •  1. R. Smith . . . . . . . . . . . . . . . . . . . . .  20.463 

Important  [ Il l pl'ovements. A 1 1  the Essent.ial Features greatly perfected. 
The Mo�t Durabl e  in A l ignment. 

}1Jmlie�t Running and Most Si lent. 
All type cleanect in 10 seconds without soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. V., U .  S .  A. 

Send for Catalogue. 

J •• S. I'OTA lt lt E 'l'T, ATHOl., IlIASS. MSllut'ucturer of Fine Too' ''' 
P R I Z E - I'A'R I S  EX I' O "' I T I U N , l SS9 

THIN PANEL STOCK 
I n  W hitewood, Walnut, etc. 

Manut"aetu rf!d by the original " �ystf�me IJ nrtlett." 
received the Jj  ighest A ward and only " G rand Prize " 
given to t.his indu�try. rl'he only h �ysteme " introduced 
into Europe and America that produces a perfectJy 
sound cut board. 

H E N R Y T. B A R T L E TT, 
C A B I N ET W O O D "  I MAHOGA N Y  

a n d  \' ''� N  Im U !iI ,  "A W l\I I L I.!iI. 

�OU IJe-wiR Strppt. Ne-w Y ork_ 

e'liS'TIffiEilll\lfullR CARY & M OEN GO.� 
nTEEL WIRE O fOYO£SCRIPTION @Ycy 

� 
224- W 29 ST. EVER & sTEEL SPRINGS. NEWYORK CITY 

ICEHO USE AND COLD ROOM.-BY R 
G. Hatfield .  \Vith directions for construction. Four 
engravings. Contained in SC'IE:-.'TfFIC AMF.H.ICAN SUp­
PLE.ME::\'T, .59. Price �O cents. To be bad at this ofJice and of all newsdealers. 

Our PitoJton Whist l e  is intended for Fire 
A larm Purpo�es. 

Write for Complete Catalogue. 

The Lunkenheimer Brass Mfg. Co. 
1 �·1 7 E. !"th S t . ,  C i n c i n n a t i ,  O .  

S P E e  I A L �:c�l!INw1ft�l� Yper':���� �r.!r!l�l�l���P� Entire confidence and interest g-uaranteed. Draug-hti l lg. 

��jI.eGnfiU�i3�v, )l
���

i
�. l�I;nrru�:t 4��t'�I;:: 1�'e:t�·�ri:c. 

N I CKEL ANODES, 
NICKEL SALTS, 

R O U C E S, 
C O M P O S I T I O N ,  

BUff i N G  WHEELS, 
ELECTRO & N ICKEL 

P L A T I N C  OUTFITS. 

H OW TO M AKE DYNAMO·ELEC'fRIC 
:\l achinsM.--By GSOf M. Boplrm�� WIth drawings to scale 
and ful l d irection£; for con8tructin� dYUaUlOj of Uiffarellt 
sizes. 'rhe small machine is intended tor experhuental 
purposes. Wil l  heat from 4 to tI inches of platinum wire. 
produce the electric l ight. dec()mpo�e water rnpldly. 
magnetize steel. ring a large gong. give powerful shocks. 
operate induction coils, and wi l l ,  for temporary use. re­
place 8 or 10 Bunsen cells. Contained in SUPPLEMENTS 1 6 1  and ;;99. Price 10 cents each . 'llhe larger ma­
ch ine produces eight 16-candle lights or one powerful 
arc l ight. Can be arrf\ng-ed as a series, shunt, or com .. 
pound wound machine. Can be run tor a short time by 
two or four men. Requires one horse power for con­
tinued running. Best engravings of dynamo ever pro .. 
quced. Detai ls  of every part �hown. Winding- of armll­
tUI'� and tleld magnet. p lain l y  i l l"Q8trated. Any intel .. 
ligent person wjth the aid of these qrawings and instruc­
tions may make useful . durable. and effective machines. 
Contained in SUPPLEMENT 60U. Price 10 cents. 
MUNN & CO • •  PUBLISHEHR. 3til Broadway, New York. 

Cx....A..� � · B  
Ventilating and Drying 

F A N S. 
Hunning, A d j u s t a b l e  

Self-Oil ing Bearings. 
f:atalogue free: 
Press Roll s  for Wool 

Washing and 
Machines. 

GEO. P. C •• A RK, ll1aIluf, 
Box L. W i n dsor Locks , Ct. 
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SYNOPSIS OF CONTENTS : Chapter I .  Experimental 
Science. 1 1 .  Mechanical OperatIOns. III. Experiments 
in Mechanic�. IV. Experiments in Gravitat ion, Hy .. 
drau l i c!'O and Pneumatics. V. Atoms and Molecules. 
VI. lJxperiments In Molecular  Physics. VlI. E
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T h e  ThreMh o l d  of ... e i e n c e .-A variet.y of simple 
and amusing e�periment/:i in Physics and Cl temistry. 
By C. R. Alder Wright. 380 pages. 200 i l l ustrations. 
Price . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . .  $ 2 . 0 0  

�('i("lItiflc U ecl'e n ti oll �erie!ll .-Nine volumes. each 
complete in it8elf. Contain ing from 110 to 175 pages. 
Prnfusely i l lustrated. Handsomely bound : 
M a rvel,. of Eal· l h .  A i r  nnd Water, 
III ul'\'els of A stt'o n o m y .  
M al'vels of the Elements. 
Il n l f Honrs of �cit"ntifl(" Alnusement. 
Marvels of Invention a n d  �eientific Pu zzl es. 
M arve1 s o f  Heat, 1 Jialu n n d  �ound. 
IUol'velM of Geology and "hY�icnl Geogrn p h y. 
Mnrvels of Anilllal a n d  P l n n t  LIfe. 
Mat'vels o f E l ectl'ieity nnd Ma .. netism. 
Price. per volume. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .60 

'l'be �e w A Mt l' o n o my.-By S. P. Langley. A su­perb popular work, beautifu l l y  i l lustrated. and 
Wr\��

e
�. �.� . �:� . .  ��.��.� .��.���: . .  �?�.��.���.��:�' . .  ����u'O 

'I'he E I .e�tI·ie �elephon e .-By George B. Prescott. Second editIOn. reVised and much en larged. Th is  work is a complete resume of all the principal inventIOns in Telephony, giving a full account of the Telephone� now in IlRe. Central Offices, the Long Distance r:J.lelephone etc. 795 pages. 500 i l l ustrations. Price . . . . . . . . . . .  $6.00 
The ( ; omplete P)·nctien.1 lUaehi nist.-Em bracing Lathe \Vork. Vn;;e \Vork, Drtlls and Dri l l ing-. 'raps and 
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3: Joshua n.ll�e. I l lustruted b y  356 engravings. Fourteenth edition, thoroughly rev ised and in great part rewritten. 

4ml pages. 12mo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $ � . a O  
E n gi n eers' Il n n d y  Book.-Cont.aining a fu l l  Ex­p lanation 01' t.he Steam Eng-ine lndlcator. and its Use and Advantages to Engineers and Steam Vser&,, : w i th  }1�or .. Jl I ll lre for Estim:tting the Power of n i l  classes of Steam 
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b�Si:�d �tates Navy. the ltevenue Service. the Mercanti le Ma." rIne, or to take charge of the better class of Sta t  ionary Steam Engines. One volume. Second edition. 675 }luges. 16mo. tucks. gilt edge . . . . .  c • • • • • • • • • • • • • • • • • • • • • • • • • •  $;J.511 

T h e  Practical Sream Engin"el" � G l\ l d ll.�In the Design Construction and MltnllJ.!"e�nellt ot" AUlerican Stationary, Portable, anl;l f'iteum Fire Enginel!l, Steu!Q lJ�rr��;d t�}�:��'8;rJi����;,��()f�I�Jt8��·: I I���J��t:�: .. ).
i
�� the Use of Engineers, }l�i rernen. and 8tenm U8ers . By 
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The Y O U ll lr  Itlechanic.-Practical Carpentry. Con .. 
taining Direct.ions for the Use of n i l  kinds of Tool8, and fOl the construction ot" Steam Engines and Mechan ical 
MOdels, incl uding the A rt of Turning ,"Vood and Metal . 
By John }.Ilkln. I l lustrated. 12mo . . . . . . . . . . . . . . . . $ 1 .7'i)  

Every .Man H i s  O w n  tll eclI 811 i c.-A COllIp lete Guide for Amateurs. New Hol iday Editioll . rev i�ed and greatl y  enlarged. 'V i t. h  nn Appendix. 924 pp .  850 wood cuts. 8 Workin" Drawings. (1890.) Price . . . . . . . .  $3.50 
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��\�ft����ifi� Instructions for Huilding Bal loon Frame!:!. Barn �'I'atnelil Mi l l  l:i'rames. 'Varehou�(>s. Ch \lJch �pires. etc. Com� p.ris ing als!) a System or �ri�g-e .\1u i lding. w i t h  Bil ls. Es .. t lmates ot" Co"t, and ¥al llfl� Tttbles .  l l l u�t rated by 44 
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Th e H o y  E n �i n eer8.-What they Did ,  and How th�j Did It. By John Lukin . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 111 1 ,"� 
Magielan' s Own B o o k  l or. 'l'he Wllole Art  ot Conjuring.-Bei ll� a Complete f(aud-Bou-'i of P:lrlor Magic. and contailling over One 'l'housand Official. Chern" ical . Mechan�cal, \ I d�netical. and Map-ical Experiments, 

AmlHling 'rransmutations. Astonishlnll Sleight� and Sub­tittles, Celebrated Card Deceptions. Ingenious r:J.'ricks of Modern Performers. 'l'he whole i l lustrated with over 500 woodcuts. and in tended as a source of amuset
.
n
.
ent rot. one thousand and one evenings. New York . . . . . . • j: l . \i t  

P h H ; i cs,  G a n o t ' s  Elenlt"�I \nrY ':""rren tise on' Ex'". 
8��1:���I�'r:��lt�lJ���'edt��d i��muG�n��,�f,

h
:£I(�I���t� ue Pl

�
�fqUe. " with the author's Ranct ion. Bv E. At K\�.b 

�t�):al RiUi·ia�y
C
c�il���

f
��S�)Jh�

f
rs�.

x
Ple;

i
��;;

t
:�if:'f�rt� 

12mo vol!lme of oyer �I pag-es lJn)"fus�ly i l lustl'atec.l b¥" chromo-hthogr�p�l� f>la�ei:l and 840 wood e:pgravin�s. 8vo.\ ll\uBlln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ,1).00 
bo�\ePr����vle�\�)r�ri��i�t::n·�\tJt���t\flrit��h!�l�i���� Wehster'!! UnabrJ9.ged piciionary (comprising t.he issues of 1864. 1819 apd lBB4;. now thoroughly revised and enlarg­
ed under t�e supervision of Noah Porter, D.D . •  LI�in. \ 
of Yale Umverslty. Sheep. marble edge . . . . . . . . Sol %t"UQ 

Prnctical Micl'oscopy .-By G. Fl. !l?\-vls. A Desira ... 
Glove fdstener socket, 1£. J. I{raetzer . . . . . . . . . . . . . . 20.461 
Handle for f'lpoons. ptc., C. Osborne . . . . . . . . . . . . . . . . . .  20.4Hti I I ead wear. A. Brahadi . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �O.4H 
Panel. A. B. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.445. 20,446 
Radiat.or. D. Colestock . . . . . . . . . .  . . . . . . . . . . . . . .  20,443. 20.444 

TY���f�����l���r1;��?1�H�dS PERFECTi,ViSPAPER I L E Lli o (lt- I  a n d  F.xp .")'i m e n f al WOl'k N � F 
ble Work. I l lustrated. 8vo . . . . . , . . . . . . .  : . . .. . .  · . . . . . $3 . 0  .. 

Mpchanical l';t"t.i nHlM !-Being the first volume oj' tne nfjw ! ' .Amateur Work Il lustrated."  A praotioa l MalilH­zine of Constructive and Decorati ve ..Art aDa MRnuai L�bor. With supplementl§  oont4in lng Desi1ws 8.lH1 \\"'"ork­ing nrawin�s to /ilucqe for Various PieceS! of ""'"ork. U�eful 
and Orntnnental . and �everal hundred i l lu�trat IOn� .  Out! 
large q uarto volume, 5S6 plums. Cloth. Price . . . . 83.00 

Itadiator. T. (\ Joy . . . . . . . . . . . . . • • • • • • • . . • . . . . . . . . . .  ' . .  20.47 1 
Rein holder, fiJ. l!�. i)aily . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.447 Itu!.!. A. Petzold  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.474 
School seflt, F. P. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.452 
Stove. cookir.,!!. H. C. Bascom. . . . . . . . . . . . . . . . . . . . . . .  20.464 
Stove. cookin!!, O. H. Phi l l ips . . .  . . . . . . . .  . . . . . .  .. .. 20.4'S 
Stove, heating. H. C. Bascom . . . . . . . . . . . . . . . . . . . . . . . . . 20.405 
Stove. heating. G. H. Phi l l ips . . . . . . . . . . . . . . . . . . . . . . . .  20,467 
Stove 8helf and support. Brayer & King . . . . . . . . . . . .  20.459 
Suspender clasp, A. Bernstein . . . . . . . . . . . . . . . . . . . . . . . .  20.4:,9 
\Va l l  paper, C. P. !tons . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20.457 
Watchmaker's sign. L. S. Grout . . . . . . . . . , . . . . . .  • . . . .  2f1.4fiO 
Wrenches, bar or �tock of. R. C. EHrich . . . . . . . . , . . . .  20.4tS 

A printed co py of the specltlcatlon and drawtng of 
any patent in the foregoing list, or any patent in print. 
issued since 1863. wi l l  be furnished from this office for 2,;; cents. In ordering please state the name and num­
ber l)f the patent desired. and remit to Munn & Co., ;{Iil 
Broad way. New York. 

( � n n R d j n n  I·n.f ent.s may now be obtained by the 
inventors for any of the inventions named in the fore .. 
goin� l ist. provided they are simple. at a cost of *40 
each. If complicated the C08t wi l l  be a l ittle more. For 
full instructions add.resR .Munn &: Co., 361 Broadway, New York. Other foreign patents may &180 be obtsined. 

Small Mach inery. Novelties, etc., man­
ufactured by speC'ial contract. 

N ew Vork Stenci l Wks . .  100 N assau St., N .V 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver .. 

tisinJl medium cannot be overestimated. Its circu latton 
is many times M'reater than that of any similar journal 
now published. It goes i nto all the Stat es and 'l'errito .. 
ries. and is read in all the principai l i braries and readinfjl 
rooms of the world. A business man wants something 
more th�n to see his advertisement in a printed news­paper, He wants circulat.ion .  'rhis he  has when he 
advertises in the SCIENTIFIC AMEIUCAN. And do not 
let the advertisinl;( Q.�ent ipttuence you to substitute 
some other paper for the 8CIJJ;NT!FW A �IElIICAN. when 
eelecting a list of publications In wnlOp. )'()u d�Cld� It tlil 
for your interest to advertise. This is freQuentl¥ dona, 
for the reason t nat tne agent flets a larger commiSSIOn 
t rom the papers havinll a smHoI I  circulatiQn tbl\u is I\lIoW­
ed on the SCIENTIFIC AMERICAN. 

For rat.es see top c; f tlrlH column of thie page, Of aa,. 
dress M U N N  & CU .• Pnbll.h pr8. :,161 "roadway. New Vorll., 

The Koch Patent �'Ile. for preserving newspapers. Mag­
az1nes. and pamohlets, has been reCf�ntly improved an4 
price reduced. 8ubscribers to the AOI I<:NT I F I C  AMEH I .  ('A � and SC I E;-'·TIFIC Ai\I EHIC..AX 8UPPLK)1 I':NT Can be . 
supp

. 
l ied for the low price of $1 .50 by mall .  or $1.2.0 at the W" Any of th� above books promptly sent by mall. 

office of this paper. Heavy bo?.rd !"ides ; inscription : postpaid I 0n receipt of the pnce, by 
.. SCIEN'rlFIC A .\I ERICAN " In gUt. Necessary for I e
V)lll?N�� Wl

o 
ln���

e
���R�����V�d?EeN���j�' A���I��N. :J.W:U� N d3 00., 

Publ ishers 
o
f the " Sc ientific American ," 

36 1 B roadway, N ew Yor�,  

Dr Send for o1lr N"v ana ConlPlel. Vqlaloflue of Books. sent free to any arllire8s, , . 

E d co Syste m.  
()owplete lftlect.rle IJight and Power Plants. Electri("l !3treet CH rs. Accumn lator!>!, Dynamo�. O ld ('.Ilt Monel most experi enced Moto l' C,-. III t h p  wor ld . 

T il E  Jo:L E(;'I' It C l  II Y N A 1U W  C O :\l I' A N Y .  
224 Carter St  •• Pllill\.. PII, 4 4  Broadway. New Y Qrll:. 

© 1891 SCIENTIFIC AMERICAN, INC.
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H E N R Y CA R E Y  B A I R D  & CO. 
Industrial Publishers, Book.eliers, and Importers, 

810 Walnat St, . Philadelphia, l'a., U. S. A. 
Ilr'Our new and ltevised Catalogue of Practical and 

ScientifIc Books, 86 pages, Svo, and our other Catalogues 
and Circulars. the whole covering every branch of Sci­
eDoe applied to the Arts, sent free and free of postag-e 
to any one in any part of the world who will furnish his 
address. 

Experimental Science 

B y  GEO. M .  HOPKINS. 

j'titutifi t �mtri. tau. 
ELECTRIC lYIOTORS 

For 801.1. Speoi.a.1. 'VV'ork. 
COl'l'esponde llce invited by the 

CBOCKEB - "VVECEELEB :::tlv.:l:OTOB CO. 
430 West 14th Street, New York. 

Manufacturers of the P E R F E CT E D  MOTOR, 
Acknowledged t o  b e  the Standard for all high.class work where power i s  required. 

S. S. WHEELER, President. F. B. CROCKER, Vice· President. 

VELOCITY OF ICE BOATS. A COLLEC-
tion of interesting letters to the editor of the SCIENTIFIC 
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faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in SCIENTI lWJ 
AMERICAN SUPPLEMENT. No. 2 1 4. Price 10 cents. To lie had at this olllce and from all newsdealers. 

Barnes' Foot· Power Mach i nery 
Complete outtlts for Actual Worksnop 
Business. A customer says : . .  Consid­
ering its capacity and the accuracy of 
your No. 4 J .. athe. [ do not see how it 
can be produced at such low cost. 'rhe 
velocipede foot-power is simply ele­
gant. I can turn steadily for a whole 
day. and at n ight feel as little tired 
as if I had been walking around." 
Descriptive Price List Free. 

W. F. & JOHN BARNBS CO . •  
1999 RUBY ST . . Rockford. I l l .  

C HAN DLER & TAYLO R CO'S 
I ED ST E A M  ENG INES 

1 2 T0 80 H . P. 
I N  STOCK FOR Q U I C K  

D E L I V E RY. 
For Catalogue c c  S," address 

C H A N DLER & TAY LO R CO. , I NDIANAPOLIS, I ND  
'I'HE STEAM E N GIN E : ITS PRINCI· 
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of the steam enlZine, and di scussing the principJes upon 
whieh it operat es and which limit itl.i capacity. \\"ith 2 
figures. Contained in S(TE :'\ T lFIC Al\1E R I C .". !\  SUPPLE­
MENT, No. 6St;. Price 10 cents. To be had at this 
office and from all newsdealers. 

EXCELLENT BLACK COPIES. only equaled by Litho· OATES ROCK .. ORE BR EAKER graphy, o f  anything 'W1'iUen o r  drwwn with any Pen by ... �I��)!;���; A U T  0 CO P Y 1 ST Capacity up to 200 tons per hour. ¥:� Eyck & l'arker 66 Pine !'Street New York Has produced more ballast, road, , .  metal, a.nd broken Inore ore than 

OIL WELL SUPPLY CO. Ltd. �1 &; 9 2 W A 'r ER STREET, 
Pi ttsbu r g h ,  I'a . •  .• Manufacturers of every

.

thinl< needed for 
..a:ES.'Z'Es:a:..a1V �E:a:..:i:.oS 
for either Gas. Oil, Water, or Mineral 

. Tests, Boilers. Engines. Pipe, 
Cordage, Drilling Tools, etc. 
Illustrated catalogue, price . 

lists and discount sheets 
on request. 

all other Breakers combined. 
Bui lders of High G rade Mining 

Machinery. 
Send fur rHta l o1!llefl.. 

C AT E S  I R O N W O R KS,  :)0 c �o. (: I i n ton !-io t . ,  ( : h i c'ago 
215 Frankl in �t, • •  Boston, .Mass • ------------------------

fSMOKELESS EXPLO S I VE S . -A LEO· 
tUre hy Sir Frederick A bel .  F .R.S . • treating of the pro .. 
��c��Oc�n�ft 
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740 Pages. O v e r  680 I l l u strat i o n s .  
P R I C E ,  by m a i l ,  post p ai d ,  $4.00 BOME.MADE INO U BATOR.-PRACTI. 

research. Contained in  SCU:NTIF I C  AMERICA " SUP­
PL"ME"T, No. 7 4 5 ,  I'rice 10 cents. To be had at this 
office and from all neWSdealers. 

SEND FOR FULL ILLUSTRATED CIRCUJ,AR 
AND TABLE OF CONTENTS. 

This is a book full of interest and value for teach· 
ers, students, and others who desire to impart 

or obtain a practical knowledge of physics. 

M U N N  & CO.,  Publ ishers, 
Office of The Scientifi c  American 

3 6 1  B R O A D W A Y ,  N E W YO R K .  

\Vhat the I'I'ess says o f  "Experimen tal Sci e n ce." 
. �  Mr. Hopkins has rendered a valuable service to ex­

perimental physic!;; . "  -E 1'€'IlilU] Post. 
. . The book is one of very practical character, and no 

one of a ' sciecUflc turn of mind could fail to find in I t s  
pages a fund o f  valuable information.' ·-Elect.ric A ue. 

" The e lectrical chapters of the book are notably gomi, 
and til e practical instruction g-1ven for building simple 
electrical machinery may be sa.fe l y  carried out by thol!Je 
-not. a few-who like to make their own apparatus.' ·­
Electri.cal lVol'ld. 

• 1 The anthor haa avoided repeatin� the backneyed 
illustrations which have been passed from one book to 
another so long, and, instead, offers a set of experiments 
which are largely of a novel character and very strik­
ing. " -Engineering and .i1Iinfng Jonnutl. 

. . We commend it most heartily to all teachers . "­
Normal Exponent. II It is a treat to read a book of this kind, that sets 
forth t.he principles of physics so fully, and without the 
use of mathematics." -'l'he Locollwtire. 

.. All teachers of science are aware that real know­
ledge is acquired best by the student making experi­
ments for himself, and any one who points out how 
those experiments may be easily made is doing excellent 
work."-EngUsh l\IecJw,llic and lVorld oj Science. 

h The work bears the stamp of a writer who writes 
Dothing but with certainty of act10n and result, and 01 
a teacher who imparts scientifiC information in an at­
tractive and fascinating manner."-... 4merican E�ineeT. " U should be found ill every library." -En.gltsh Me­
chanic • 

.. '1'he book would be a most judicious boliday glft."­
Enf{ineerin(J and M inina J 0 nrnal . 

.. 'l'he portion of the book devoted to dynamic electri· 
city covers over one hundred pages. and is extIPmely 
interesting and valuable. " -Hroukl.yn Stanf1.a,nl C;'"ni./Jlt. 

. .  Directions are given for demonstrating most of the 
Jaws of phy8ics, with every-day tools and common ap-
pliances. " -A ItU'I'iCltIL Photl)lJrapher. . H Many of the experiments are new to prmt, while 
some of tbe old, familiar ones appear in modified form 
and with simplified apparatus."-PubHc Upinion. 
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L. Dermilmy, 126 W. 25th St., N. Y. State Rights jar sale. -.. -----�-� 
L I TT L E  H E R C U L E S  D R I L L C H U C K  
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ing hardest. The larger t h e  
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PAT E N T S !  
M ESSltS. MUNN & CO_, i n  conneotion with the publi. 

cation of the SCIENTIFIC A MERICA 1>.., continue to ex­
amine improvements, and to act as Solicitors of Pat.ents 
for Inventors. 

In  this line of business tbey have had fortu-one yea1's' 
experience. and now have lmeqltalea futilities for the 
preparation of Patent Drawincs, Hpecifications, and .the 
prosecution of A ppl ications for PatentR in the Unlted 
States, Canada. and Iforeign Countries. Messrs . . M Ufin & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labellll , Reissues, ASSH!nments, and Reports 
on Infringement� of Patents. A l l  bUiinei.8 intrusted to 
them is done wi th special care and promptnQis. on very 
reasonable terms. A pamphlet sent free of charce, on application, con. 
taining ful l information about Patents and how to pro­
cure them : directions coneern ing Labels, Copyrights, l>esig'ns, Patents. Appeals. Reissues Infringements. As­
signments, Rejected Cases. Hints on the Sale of Pa­
tents, etc. 

\V e also send. free of charge, a Synopsis of Forei,l;w Pa. 
tent Law8. showing the cost and method of l'Iecuring 
patents in all the prinCipal countries of the world. IlI U N N '" (: 0 . ,  Soli C i t o r  .. 0'- Patents, 31)1 Broadway, New York. 

BRANCH O �'FICES.-No. 622 and 624 F Street, Pa· 
clflc Buildin�. near 7th Street, Washin2'ton. D. C. 

cal directions for the manufact.ure of an effective incu­
bator that has been careful lY tested and found to per� 
form all that may be reasonably expected ; with direc� 
tions for operating. With 4 figures. Contamed in SCI­
E.:"oITIFIC AM In{]CA N SUPPLE.M I�NT. NO. 630. Price 10 
cents. To be had at this office and from all newsdealers. 

ARTESIAN Wells, Oil and Gas Wells, drilled rl ����� �:�fso
d
:u��:� �����isJt c���:nJm�¥>�:e 

able Hone Power and Mounted Steam Drilling Machines for 100 to IiOO ft. Send 6 cents tor illustrated 
catalogue. Pierce Artesian 

as8'A!!�e�r:�e�UJ:�\£t, 

THE PHYSIOLOGICAL BASIS OF 
the Sense of Beamy of Form.-By Albert, Goodman, A 
palJer of great interest to arohltects. Contained in 
SCIE �TIIrIC A M F.RTCAN SUPPLEMENT. No. 7'49. Price 
10 cents. To be had at this olllce and from all news· 
dealers. 

Rl. !E�J:ST��N��! 
IN THE WORLD. 

U'Speed, Comfort and Safety, 
, AGENTS WANTED. 
Large Il lustrated Catalogue sent Free to any Addre�s. 

THE EAGLE BICYCLE MFG, CO., 
S'rAM:F'ORD. CONN. 

T Y P E W R I T E R S. 
Largest like establishment in the world. First­

class Second·hand Instruments at half new prices. 
Unprejudiced advice given on all makes. Ma­
chines sold on monthly payments. Any Instru­
ment manufactured shipped, privilege to examine. 
EXCHANGING A SPECIALTY. Wholesale prices to dealers. Illustrated Catalogues Free. TYPEWRITER I 70 Broadway, New York. HEADQUARTERS. \ 144 La Salle St. , Chicago. 

After be i ng o n  the M a rket F ive Yea rs 

Oil Tant. 

The " A  e M  E "  Sti l l  Leads ! 
Sizes One, Two, Three. and Four Horse Power. Arranged for either NATURAL GAS 

or Kerosene Oil fire, as ordered. N o  extra insurance required on account of the oil fire. 
Send for catalogue giving fuB particulars and prices. 

ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N, 1. 

Useful Books! J�!��:�ItINCUBATOR 
Manufacturers, A/iUlCulturists, Chemists. Engineers. Me­

chaniCS, Builders, men of leisure, and profeRsional 
men, of all classes, need good books in the line of 
their respective calliuils. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors. on more than flfty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subject.s 
classified with names of author. Persons desiring 
a copy. have onl y  to ask for it, and it. will be mailed 
to them. Address. 
lU U N N "" C O . . 361 Jlroadwal', New Yorl •• 

SHOULD LEARN owto Use Loose Pulleys. " , " UrUl!."UI.1 on thIs sub· 
" Catalogue 

to any address. 
DUZEN & TIFT, Cincinnati, Ohio .  

STEAM ENGINE. HOW TO MANAGE. 
By J. C. 8.-A very practical paper on the subject. How 
to fire with wood and coal, how to mana.ge the water 
8upply, how to clean the engine, how to clean the supply 
pipe, how to gauge the pump, etc. With 12 l1Justrations. 
Contained in SCIJG:\,TIFLO AMERICAN SUPPLEMENT, No. 
747 . Price 10 cents. To be had at this olllce and 
from all newsdealers. 

AO ENTS make 1 00  per cent. prollt o n  my Corsets, 
Belts. Brushes, Curlers, and novelties. 

Samples free. Write now. Dr. Bridgman, 373 B'way, N.Y. 

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

PUOV I IJ E N C E. u. I. 

�X�n�l�QPI ��f�R��!9.�! �� sure cure for weak eyes and headache is guaranteed. Glasses oflen discayded. '� They last for lJ1onths, and no family should be 
;���h;���hif���;l:i�s����;!1s�

h
;f X:k"[A�� ����1���i::! prevented. Send for agents' circular. N. Y. V A POR CO .• 1 2 7 9  Broad .... ay, N. T. 

WHAT Uncle Sam and Aunt Columbia think, etc., of 
and SEATTr,E. Send stamp to ASH I N aT 0 N E8hPlnmn. r.!f'Wl'llyn&Co.,Sf'attle, w. 

fi'fr�:!plflu�d:e��cln a�:c�:�\t��:r!!��-
(� uaranteed to hatch a larger perceDt�e 
of ferlile eggs n.t. l�ss cost thaD any other hatcher. Send 6c.  for mus, Catalogue OJreulars free. CEO.H.STAHL, QUINCY,  I LL; 

MECHAN ICAL DRAWI NG .  
By P10f. C. W. MacCord, of the Stevens Institute 

of Technolog·y. A series of new, original, and 
practical l essons in mechanical drawing, accom· 
panied by carefully prepared examples for prac· 
tice, with directions, all of simple and plain chao 
racter, intended to enable any person, young or 
old, s killed or n nskilled, to acquire the art of 
drawing. No expensive instrnments are involved. 
Any person with slate or paper may rapidly learn. 
The series embodies the most abundant ill ustra· 
tlons for all dNcriptions of drawing, and forms the 
most valuable treatise upon the subject ever pub· 
lished, as well as the cheapest. The series is iIIus· 
trated by upward of 450 special engravings, and 
forms a large quarto book of over one hundred 
pages, n niform in size with the SCIENTIFIC AM ER· 
ICAN. Price, stitched in paper, $2.50 ; bound in 
handsome stiff covers, $3,50. Sent by mail to any 
address on receipt of price. 

For the convenience of those who do not wish to 
purchase the entire series at once, we would state 
that these valuable lessons in mechanical drawing 
may also be had in the separate numbers of SuP. 
PLEMENT, at ten cents each. By ordering one or 
more numbe rs at a time, the learner in drawin g  
may supply h i rr  ,f' ,f with fresh instructions a s  fast 
as his practice H''1uires. These lessons are publish. 
ed successively in * 1 , *3 , Ot,  *6, * 8 , *9, * 1 2 ,  
* 1 4 ,  * 1 6, * 1 8 , * 2 0 , *22, *24, *26, * 2 8 ,  * 3 0, 
* 3 2 , *3 6, * 3 7 , * 3 8 , * 3 9 . *40, *4 1 ,  *42, * 4 3 ,  
*44, * 4 5 ,  *46, *4 7 , * 4 8 , * 4 9, * 5 0, * 5 1 ,  * 5 2, 
* 5 3 ,  * 5 4 ,  * 5 6 , * 5 8 , *60, *62, * 6 5 ,  * 6 9 .  * 7 4 ,  
* 7 8 ,  * 8 4 ,  * 9 1 ,  *94, * 1 00 ,  * 1 0 1 ,  * 1 0 3, * 1 0 4, 
* 1 0 5 , * 1 0 6 ,  * 1 0 7 ,  * 1 0 8 , * 1 3 4 ,  * 1 4 1 ,  *1 74, 
* 1 7 6 ,  * 1 7 8 .  FOR SALE BY 

Dl.[Ul-"Tl-"T � C O . ,  
Publ l 8hers o f  SCIENTIF I C  A MERICAN, 3 6 1  Broa d w a y .  N f' W  York. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

45 
R O P E R ' S  

Practical Handy- Books 
-FOR-

ENGINEERS ANn FIREMEN 
By STEPHEN ROPER, Engineer. 

PH.ICE 
Engineers' Handy Book . . . . . . _ . . . . . . . .  _ _ _ _  , _ _ _ _ _  , _ " , .  $3 . 50 
Hand·Book of Land and Marine Eng-ines . . . . .  _ ' "  _ _  , :1 . 50  
URe and Abuse o f  the Stearn Boiler. . . . . . .  . . . . . . . . 2 .00 
Hand ... Book of Modern Steam Fire Engines . . . . . . .  0 "  ;� . W  
Questions and Answers for Engineers . . . . . . . . . . . , . . . .  itOO 
Hand-Book of the Locomotive . . . . . . 0 • • • • • • • • • • • • • • • • •  2 . 50 

Roper's TTRe and A buse Sr.eam BaUer . . . . . . . . . . . . . . . . . 2 . 00  
Instructions and Sug'gestiolls for  Kngineers and 

Firemen. . . . .  . . . . . . . .  . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . .  2 . 00  

Catechism of High-PresRure Steam Engines . . . . . . . .  2 . 00  
Young j1Jngineers' Own Book . . . . . . . . . . . . . . • . . . . . . . . . . .  a.oo 

r:L'bey are the only bookR of the kind ever published in 
this country, and they are so plain that any engineer or 
fireman that can read can easi ly understand them. 

Send for Descriptive Catalogue, mailed free. 
For sale by alI booksellers, or 'loin be sent. to any P(o·t 0) 

the Unit.ed States or Canada on {receipt oj K�t price. m:r Send money in ReO'iste'l'cd Letter, P. O. Order. fir 
Postal Note. 

E D W A R D  M E E K S, 
1 0 1 2  'Valnut Street, Pldladclphia, Pa. 

PROPOS tl LS. 
Dr£���DIK:::��:�e

(�;��·�7 BIJ;1tn����,
N
ft� le��'�: 

ber 22, 18DO.-Sealed proposals in duplicate. addreRsed to 
the undersigned, for 270,000 cnbic yards. more or less, of 
dredging j 200,000 yards from tbe cit.y front channel, and 
70,000 yards from the channelR near the C.  V .  R. R. Ele­
vators. Ogdensburg Harbor. will be rpceived at this 
office until 1Um o'clock A. M .• January 22,  184,H . Atten­
tion is invited to the Acts of ('ong-ress approved l1"'eb­
ruarv 26, ]885, and February 23, 1887. vol .  2:�. page 3.'12, and 
vol. 24, page 414, Statutes at Large. DetaHed informa­
tion can be had on application. 

M. B. ADAMS, Major of Engineers. 

�� Smal l  E leotr ic Motor 
for A mateurs. III us. on page 39, 
this issue. All the material for 
making this Motor with the d iffi­
cult parts finished, sent by mail 
for $1 .25. W_ S. BISHOP, Mfr. of 
Electric Machinery. Sl58 Grand 
Avenue, New Haven, Conn. 

SMALL ELEO TRIO MOTOR FOR AM· 
ateurs.-By C. D. Parkhurst. Description in detai l of a 
small ann easily made mot.or powerfl11 enough to drive a ten or twelve 'inch brass fan and to J!ive a good breeze. 
With ] 5  figures drawn to a f'cale. Contained in SCU;N­
TIYIC Al \H:RIC A i\' S r r PPLloHJ: .... T, No. ? Ii,.. . Price 10 
cents. To be had at this office and from all newsdealers . 

J AMES LEFFEL WATER WHEELS 
E N GINES, and BOI L E R S  • 

:r AlM:CE S  LEFFEL & CO. 
�'ARLO ST.,  �PRINGFIEJ,D, O H I O. 

l I O n  Libert.y � I reet N e nr  YOI'k City • 

O V E D  P L AST E R  S L A B  
Be�t foundation for plastering, 
cement or tiling. Superior . than metal lath. 

]IOla,' �:/:�e/:(i°1>�S;� 1iff: 
IJJ'o(lncing these slabs. 

CURItAN, 135 B'way, N.Y. 

BLUE PRINT " aper, Sup�ri!)r. Quality. 
l"h o l ograplllC l'Supphes. 

Send for catalogue. T. H. McCOLLlN & CO.,  1030 Arch Street, Phi ladel ph ia. 

OBESITY. -BY WALTER MENDEL· 
son, M.D. A very interesting paper, exhaustively 
treating of the cau:-.es of obesity and the proper metbod 
of combating it. Contained in SCI L� l\' TIFIC AJ\1 ERH'A N 
SUPPLEMENT, No. 744. Price 10 cents. To be had at 
this office and from all new8dealers. 

The tOUl'ibt. l'Onte betweell Chi-
Icago and Southern ,"Vinter re-�I�=III�!!� sortR via Indianapolis and Cin. 

l�UI6VIUENEWALBA�UCHltA� aRY  c�nnati ,  LafaY!3tte. or Louis-
VIlle. For partICulars, address 

JAMES H A RK F.R, Gen. Pass. Agt., Monon Block. Chicago -.- -----.--�",,-----------------
F�lJ'n,f!�!;�'AFI�� ���_ �y 

b
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Ci�nl' C u tter, Patented Dec. 9, 1890. One of the best 
and most salable cutt.ers ever made. Is new and a great 
novelty. This patent for sale for the U. S. except Penna.. 
Addre�s J. S. HENRY, Patentee and Manufacturer. 
ManheIm, Pa., or the ADAMSON Co., Munoie, Ind. 

PATENT RIGHT FOR SALE 
Parties wishing to handle a nice staple article should 

buy the Patent Right on my " CaI'pet Fastener .. " 
Something new, and wil l be in g:reat demand. Address 

ALBERT R. HAMILTON. Box 102. BUHLINGTON, VT. 

T� S c l ent lf i c A meri can 
PUBLICAT IONS FOR 1 89 1 .  

The prices of the d illerent publications in the United 
States. Canada, and Mexico are as follows . 

RATE� BY MAIL. 
The ScientifiC American (weekly one year t.J.OO 
The Scientific American Supplement (weekly), one 

year. 5.00 
The ScientifiC American, Spanish Edition (monthly) 

one year, 3.00 
The SCientIfiC American, A rchite(;ts and Builders 

Edition (monthly) , one year. . 2.50 
COMBINED RATES. 

The SCientific American and Supplement, . $7.00 
The SCientific American and A rchitects and Build-

ers h;dition. . h.OD 
The ScientifiC American, Supplement, and Archi-

tects and Builders Edition. . 9.00 
Proportionate Rates for Six MontM. 

ThIS includes postage, walch we pay. Remit by postal 
or express money order, or draft to order of 

M U N N  &: CO .. 361 Broadway, N ew York. 

W 0 R K I N G M O D  E L S & L IGHT MACHI NERY.  I NVENTIONS D EVELO PED.  Send fO I' M odel  Ci rcu lar. J ones  Bros .  E Co  .. C i n't i . 0 ,  \ 

© 1891 SCIENTIFIC AMERICAN, INC.



I n � i d e  Pn::p, p o ('b i n M e r f i oll _ _  .. _ ,..5 cpot", a line 
Bn('k Page. t"ftl'h i n sf" r t i oll  - - - - $- 1 .00 n l i n e. 

T h e  above a T f'  c h a rJ!e:" per a.gate h n e- ·about eilzb1i 
words per l i n e .  'l' ll l �  n o t i ce shows the w i d t h  01" the l ine, 
n nd i s  set in fie-at e t y pe. Enuravincs may head adver­
ti8ell len t �  at the same rate per R.5lltlt e  l i n e. by measure· 
m en t .  as t h e  l e t t e r  press. A dverti8ement� must be 
received at p w. h l i cat ion otll ce as earl y  as Thursday mom .. 
i n �  To appear ifl next issue. 

- - - - - - -.=- ======= 

Victor Bioycles ! 
F"or pi  emmre. business. reerea .. 

t i o n .  a r I d  for anyth i n g  you 
C O U l ll u�e a b i c y c l e  for. 

V I C 'I' O U !"  A R E HEST ! 

�"�:8�� Oven::;d 

\Vh� flaC��':Me�km\ 
C h icoP" e Fnl l s ,  lU a88. 

ICE-BOATS - THEIR CO�STRUC1'ION 
and management. Witb working drawings, dptai .. , and 
��sl���t� o

i
::. 

f
�New:·gfl �h:

n
t�'�'f�

n
s��S���:-��fii�.?gga�� 

used on tbe Hudson river in winter . fly H. A. Horsfall, M.E. Contained in Scn: :-.l TI F H '  AlUE HICAN SUPPLE_ 
:aUJNT, 1. 'rhe same number also contains the rules and 
l'<'gulat.!ons for tbe form ation o f  Ice-boat clnbs.  the sail­
ing and management of ice-bo u t s ,  Price 10 C(,Dts� 

R E C E N T L Y  P V B I .ISB ED. 
Our new catalo,R'u e  cont aininll over 100 pages, includ­

Inll works on more than fi fty dilferent su bjects. Will be 
mai led tree to any add ress on appl ication. 

M U I'I N  &: CII .. P u b l ish ers ScientifiC American. 
3 t n  H .'oadwIlY, New York _ 
PA T. C O M BINATION " I8E 
and D R I l.L. Every one saye lt 
i s  a good thing. W h y ?  Because , �h

o�r�i ����t�t�3d��: i�TRANG E'S l-[ A C n l x .� \V ORKS,  Taunton, M ass., U. S. A� 

'i' H E  M OD E RN I C E  YAC H T. - BY 
Goo. W. Pol k.  A n ew and valuable paper. centai ning 
full practical d ire ction8 and specifications for the con .. 
strllction or tbe fastest and best kinds of Ice Yacbts of 
tbe lates t ,  most approved forms. Il lustrated with en­
gravings drawn to scale, showin g  t h e  form . positioD, 
and arranll'emellt of all  t h e  parts. Contained I n  SC I EN­TIFIC Aln � R I C.A �  .... {;PPI .E'H:N'f. No� O"l4. Price 10 
cents, To be balt at tbis otfice and of all  newsdealers. 

ALLEABL£: ' Co�TINGS FR-9M SPEC I A L  RN o  � --- - AND F I N E  GRAY I Rr� N  A L �(' 0-;- f E L  
, F I :-..J [ TINN ,N , , op..1 i E  I\S DEVLlN I5( CO ,  F I " , CH O N I  ' < A N I"  • _ e  

TtlOM LEHIGH AVE & AMERICAN ST PH I LA  • 0 ANo , 

TH E  P E N N A .  DIAMO N D  D R I LL & MFG. CO. 
B l ilDS I I O RO, I'A . ,  Buil ders of H i � b  C i a  • •  I 
bt eam Engines. Diamond Dri l l ing and G eneral 
Mach i n ery. F l o u r  lU l l  Rol l s  Ground and Grouved. 

NEW KODAKS 
" You press the button, 

7i.1e do the rest." 
Seven New 

Styles and 
Sizes 

AI.L LOADED WITH 
Transparent 

Films. 
Fo. sale by all  Pboto. Stock Dealers. 

TH E EAST M A N  COMPA NY, 
Send f o r  Catalog l t e .  RUCHESTER, K. r. 
POCHET'S M O V A B L E  DAM. -DE-
scr i ption of a dam devi sed by government engineer 
l .. eon Pochet. for use in riv�rs having a shifting bottom. 
\V ith 9 figures. Contained i n  :-: C I ENT (FIC AM l<anCA X 
S [, P P " >:)IE:ST, No. , .,) L  Price 10 cents. To be had at 
tbis otfice and from all newsdealers. 

THE AMERI�AN �ELL TELEPH�Nt ��. 
95 M I L K ST . ,  BOST O N ,  M ASS. 

Th i S  Com pany owns  t.h e  Letters Patent 
"r ranted to Alexander H raham Bell .  March 
7th. 1876, No. 174, 4fi5 .  and January 30th, 
1 877, No. 1 86. 787. 

The transmission of  Speech by all known 
forllls of Electri c Speaki n g  Telephones in­
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephon es not furnish· 
ed by it or i ts licensees responsible for such 
un lawful use and all the consequence" 
tUereof, aDd liable to Juit thE'refor. 

ititufifi t' �mtri cau .  
N!.!! YOR K  B E LT . N C  A N D  pACK I N e  0.2:. 

1 5  PARK ROW, N ew York. 

RUBBER FABRICS 
1<"01' lUp.clm n ica l P,"'P"�"�'  

B E LT I N C ,  
Pack i n g, a nd H ose. 

R u b b e r  M ats, M atti ng,  a n d  Sta i r  T reads. 

-

!!f{- n'}T-.. .. flj�t o \) -=rID 
0__ o'!j o - - .",- �=� 

Ru bbf'r P u m p  V n l vt"s
L 

D i c
e-

c l e  °lli l·"s. T u b i n sr .  'J' l" l I l 1 i  .. Sol i n g. 
It u b  f" l' ! t" llI e n t .  (�f:;�be .. �aR���'!'. ",!�rM�r(]���prln 8,  Washers. 

VUI.CA N I T R  EM R R Y  W H E E L!". U u hbel' Slteets. SU!iI' 8 ,  S aw Band., Stoppl e •• 
SALESROOJ\( S  :-PhiJadel p h ia. 308 Ch est.nut St. :  Bosto n ,  [)2 S u mmer St.: C h i cago, 151 I�ake St.; Minneapolis. 28 

South 2d St.; Cleve l a n d ,  l lfj �uperior � t . ;  San )l·rA.n cisco. I. :\l ain S t . :  ])etl ' ( J i t . 16-2 .. \V uodward Ave.; St. Louis, 
61H Locnst St. E u ropean B ranch. Pick h ll bcn 5 H a m burg ( }1�l'eihafengeLiel ) Germany. 

Y�AG��t M�llt��lt I��� W�RKS 
W B B U R NS PROpTR 

Otis EloctriC Elovator 
for P rivate ReSiden ces, Hospit- . 
:��.

S
�:}�?::�JeU i:��l���:g�:; :i : 1 ' 1: I 

����i )'I��lit .  Rlll�ci i �:an�f����� '! " 
ers « I f  t h e  Standnrd Hydrau. 
l ic Passenger and Ij·l'eight. 
Steam and Belt E l evators. 

O t i s  Broth el-S & ( ! o . ,  38 Plll'k Row, New Y O I'I, 

I AN E W CATA LOC UE TH OMAS AL VA E D I SON. - A BIO-
--OF graphical .ketch of t h e  l!ieat inventor, with full-page 

_ VALU A B LE-PAPE R S  ' pOri rait from a recent p h otograpb. Cont.ained in �CIE"-
, ·J' I F ' "  AX F.RIC A N  SUPPL�MENT, :-.l o, 7 � 6 . PrIce 10 cents 

To be had at this office and from a11 newsdea l ers. i Yt'':�ji��T
i� ��)

[
:�;���r��

J
.
E RICA N SUPPLEMENT, sent 

M U N N  &: u n . ,  36 1  Hro l l d way, New YOl·k. 

SEWING MACHINE MOTOR FOR AMA-
teurs.-By C. D. Park hurst. Description of a very sim­
p l e  and e6'ective motor. with lamintt r erl armature, of 
sufficient power to Qt"tuate a sewing machine� With 11 i 
engravlnJls� Contained in SCI E ;\: TU'IC AM �: ltlCA:'IJ Se PPL >:MIINT, No. 7 �9.  Price 10 cents. To be had at 
tbls office and from all newsdeale .. s ,  

Boiler Coverings, Millboard, Roofing. 
Building Felt, Liquid Paints, Etc. DESCRIPTIVE PRICK LIST AND SAMPLES SENT FRO 

H. W. JOHIS MFa. 110 • •  87 Malden Lane, N.  V. 

The 

Remington 
has set the copy for writing 
machines for 15 years. 
It  is to-day t h e  

Standard 
a n d  ex pect s in the future, 
as it has in the past, 
to lead all others 
in adding i m provements 
to w h at will al ways be 
t h e  true m odel of a 

Typewriter. 
Wyckoff, Seamans & Benedict, 

327 Broadway, N e w  York. 

The Motor of 1 9th Centnrv 
Can b e  used A n y  Place. to do An1l 

Work. and by A n ll O n e .  N o  Boiler ! 
No Fire ! N(I Steam ! No A shes ! 
No G auges ! No E n g i n eer ! A per­
fectly safe Motor for a l l  places and 
pu rposes. ( 'ost 0/ opera t i on abou.t one 
cent an li o ur t o  each inrlicatf'n lwrse 
pO'loer. I< or Circul ars. etc., add ress 

I ... omy, R.llabli l ly,  Charter Gas Engine Co, 
Slmpllolty. s.r.ty. P .  0 ,  B o x  U S .  Sterl ln&" I l l .  

BRICK 
MACH INES 
With AUTOMATIC 
CUTTI N G  TABLES 
.'rom 10 to 100,000 
CAPACITY PER DAY, 

E I G HiI' 
DIFFERENT 
STYLES. TI LE 

MACHINES 
WHOLE OUTFITS FOR 

SEND FOR I LL U STRATED CA 
THE F R EY, S H E C KLER CO. BU 

J EN K I N S  STA N DARD PAC K I N G  I 
JEN IU N l'l  H ll O ,"., 71 Jobn St . •  N. Y. : I05 Milk St .. 

Boston.; 21 Nortb 5tb St., Phi la.; 54 Dearborn St .. CblCl>llo 

OTTO GAS ENGINES 
33,000 SOLD. 

Engi nes and Pumps Combined. 
F o r  C O A. L  G A. S  

or G A SO L I N E .  
SCH LEICHER,  SCH U M M  & CO.  

P H I LA D E L P H U ,  

CHICA(� O . NEW YOR K .  --------------------�== 
ON GAS EN GIN E S. - A VALUA BLE 
paper by E. Delamare- I l ebollttevllh'. touchlnll npon the 
history of Ras mot ors in gl 'neral . and descri bing in de. 
tail tbe " Si mplex " eniline I nventet! by tbe author and 
Mr. M a l andin. With 23 11gure •. Contained In SCI "NTIFIC 
AM'RICAN SUPPLEMENT. N os.  7 I � and ' 1 6. Price 10  
cents eacb. To be b a d  at t n i s  office a n d  from all n ews­
dealers. 

T H E  COPYI NG PAD.-HOW TO MAKE 
a.nd how to utte ; with an enllravin,R'. Practical directions 
�����c¥t
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letter to the pad ; how to take olf copies of tbe lett.er. 
Contained in SCIENTI FIC A MERICAN SUPPT.EMENT. No. 43"'. Price 10 cents. For sale at this otfice and by al l  
newsdealers in all parts of the country. 

------- - ----
HARRISON CONVEYOR ! 

" 
Ha!'�fing 6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds, &0. 
����. I BORDEN, SELLECK & cO. , I Ma��,�':n-sJ Chicago, ilL 

CUTLER D E S K B E S T  I N  T H E W O R L D .  
A C U T L E R &, S O N .  

• R U F F A L ') N Y I )  C A 

A XMAS H EALTH C I FT 
(ExercIser Complete $5) 

Is BEST OF ALL. CIRCULAR FREE. 
BOOKS: For uAn I d eal Complexion & Complete I'hy�ical Development," 

39 1I1s 50 cts. "Health & Strength in 
Physical Culture," 40 l l ls  50 cts. Chart of 39 Ills for Dumb Bells & PUlleys, 25 cts. Ad. lNO. E. OOWO'S Vocal & Physical «::lll ture scbool, 116 Mon.oe St. Chicago 

T ::E:3: E  

J titutifit �tutritau 
E ST A BL I S H E D  1 846. 

The M ost Popular Scientific Paper i n  the World 

Only "3.00 a Year, In chul lnlr Postalre. Week l y  
1i2 Numbel·. a Year. 

Thi8 w i d e l y  eircu lated and splendidly Illustrated 
paper is  published weekly. Every number contains six­
teen pages of ulileful information and a large number of 
oriJ.{illal engravln�s of new inventions and d i scoveries. 
representing Engi neering \Vorks, Steam Machinery. 
New In ventions. Novelties i n  M echaniCS, Manufactures, 
Cbemistry, ElectriCity, Telegraphy. Ph otograp hy, Archi­
tecture, A g riculture, Horticulture, Natural H istory, 
etc. Complete l i st of patents eacb week. 

Terms of Snbscl·i p t i o ll .-One copy of tbe SCIEN­
TIFIC Al\IERIC.A N  will be sent for one yem"-52 n umbers­
�e prepaid, to any subscriber in tbe Un ited Stlltes, 
Canada, or Mexico, on recei pt of t h ree d o l l ars by t h e  
publi shers ; six months, $ 1 .50 ;  three months, $ 1 .00. 

C l ubs.-Special rates for several nam es, and to Post 
Mll8ters. Write for particul ars. 

Tbe sRf�st way to remit i s  b y  Postal Order, Draft. or 
Express Money Order. M oney carefully placed inside 
of envelopes. securely sealed. and correct ly  add reHsed, 
seldom goes a�tray, but is at the sender's risk.  A d dress 
all letters and make all orders. d rafts. etc., parable to 

M U N N  &: C O . ,  36 1  Broadwa y .  New York. 
---0---

T H E  

tftitutifit �mtdtltU luppltmrnt 
Tbi. Is a separate and d i stinct publ ication from THE 

SCIENTIFIC AMERICAN, but is  u n i form therewith in size, 
every number contai ninJ,{ sixteen larJle pages full of en. 
gravings, many of which are taken from forei�n papers, 
and accompanied with translated descri ptions. THE 
SCIENTIFIC A IU ERICAN S U P PI.EMENT is published week­
ly, and incl udes a very wide range of contents� It pre­
sents the most recent papers by eminent writers in all 
tbe principal departments of Science and the Useful 
A rts, embracing BiolollY, G eo] ogy, Mmeral ogy, Natural 
History, G eollraphy, ArchreoJogy. Astronomy, Ch emistry 
ElectriCity, Light, Heat. M echamcRI EUJlln eering. Steam 
and Railway Engineering, M ining. Ship Bui1dinll, Marine 
Engineering, Photography, Technology, Manufacturing 
Industries, Sanitary Engin eering, Agriculture, Horti­
culture, Domestic Economy, Blograph y, Medicine, etc. A 
vast amount of fresh and valuable information obtain .. 
able in no other publ ication.  

The 'most important El1 ginee'ring Works, MechaniRDls. 
and Manufactures at home and abroad are i l l ustrated 
and described 11' t.he SUPPLEM ENT. 

Price for the StJPPLE ME:ST for the United StateR and 
Canada, $5.00 a y�ar; or one copy of the SClI<�NTIFI(, A ;\I Jo�u­
leAN and one copy of the S U PPLEM ENT, both maiJed t'or 
one year for $7�OO. Sinjitle copies, 10 cents. .A d d re8�. a n d  
remit by postal ord er. express money order, o r  check, 

MUNN &: CO., 3 6 1  Brondway, New Y o rk .  
Publishers SCIENTIFIC AMERIC'A:t{. 

--- 0---

�uitding �tlitiOlt. 
THE SCIENTIFIC A AIERICAN A RCHIECTS' AND BUl LI)­

E B S' EDITION i.  issued monthly. $2.50 a year. Sinl/le 
copies. 25 cents. Forty l arge quarto pH�es, equal to 
abont two hundred ord i n ary book pages : forming a 
large and splendid M Hgazine of Archit ecture, richl)"' 
adorned with elegant plateR in. colo'I's, and w ith other fine 
engravings j i l lust.rating the most intere�ting examples 
of modern archih �ct l1 ra l construction an d Il i l i ed subjects. 

A speCial feature is t h e  presentation in each number 
of a va.riety of the latest and best plans 1'01' privnte resi .. 
dences, city and cou ntry. including those of very mod_ 
erate cost as well 8S the more expensive. Drawings i n  
perspective a n d  i n  color are given, together with fu l l  
Plans, Specificat ions, Sheets of Details, Estimates, etc. 

The el egance and cheapness of this m agnificent. work 
bave won for it tbe Larlrest Circul ation of an y Archi­
tectural publication in tbe world .  Sold b y  all  newsdeal­
ers. $2.50 a year. Remit to 

MUNN &: CO •• Pnblishers, 
361 Brondway, Ne\v York. 

PRINTING I NKS 
Tbe SCIENTIFIC AMERICAN I s  printed wltb e n  A �. ENEU J OHNSON & cO.'S INK, Tenth and J.oml>Hrd 

lite., Philadelphia, and 47 Rose St" OPI1, Duane, New \" or. 
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