
A WEEKtY ,JOURNAL OF I)RACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES. 

Vol. LXXV.-No. 3'J 
ESTABLISHED 1845. 

THE ENGINES OF THE ST. LOUIS AND ST. PAUL. 

When it was first an nou nced that an American sh i p
b uilding firm h ad undertaken to constr uct a pair of 
11,000 ton ocean Ulail steam ers, and equip them with 
engines of 20,000 h orse power, a do ubt was freely ex
pressed among the foreign s h i pbuilders as to w hether 
so large an 'undertaking could be successfully carried 
throu gh. The magnit ude and n ovelty of the task is 
understood when we bear in mind t h at t h e  ton nage 
was nearl y four ti m es and the horse power ten t imes 
as great as that of the largest steamers that this firm 
had hith erto built for the Atlant i'.l trade. The four 
ships bui lt by the Cramps Shi pbuilding Company in 
1872 for the American Steamsh ip Company of that date 
wl're of 3,126 tons register and 2,000 horse power ; and 
it was a great step from these shi ps, excellent as they 
were for their day, to the giant proportions of the la
ter yessels. 

Th e  record of the St. Pa ul  and St. Louis, however, 
h a s  more than justified the expectations of their de
signers and b lliJders. Both the h orse power and the 
speed h ave exceeded the term s of the contract ,  and the 
St. Paul to·day holds the record on h er o w n  route, 
Southampton to New York, having crossed in 6 days, 
5 hours and 32 min utes, at an average s peed of 20'82 
knots an hour. 

Tile quadru ple expans ion engines of thebe ships are 
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the largest on this system in the world, and they pre
sent many featu res of novelty i n  their oesigll ana con
struction. It is no light task that the engineer sets 
h i msel f, when he sits do w n  at his dl'aughting board to 
m ake prov bion for the creation of  20,000 horse po wer, 
with i n  the con tracteo limits of space w h ich are as
signed to the engines and boilers of a modern Atlan 
tic liner. Mr. Tholll, (lonsulting engineer of the Ame
rican line, who is respon �i ble for the general design of 
these engines, has improved u pon the com mon practice 
in large mari ne engines, by ubing a luuch h igher pr� s
s nre-200 pounds to the square inch-by adopting 
q uadruple in place of triple ex pansion engines, and hy 
transmitting the 10, 000 horse power of each engine to 
the shafti ng by means of four instead of the usual 
three separate cranks. 

These features in the engines of the St. Paul are d i 
rectly in t h e  line o f  development which mari n e  ma
ch inery has been follo wing since its earliest days, but 
they mark a long step in advance of anyth ing yet at
tempted. The expansion of steam of the h igh initial 
tension of 200 pounds i n  six cyli nders red uces the range 
of preS8ure in any one cy l inder to a .m i nimum, and 
th us gets rid of that most fruitful source of loss known 
as cylinder condensation. The distri bution of the  
power among four cranks reduces t h e  pressu re u pon 
the bearings, and keeps down the size of the low pres-
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slue cylinders. Of course, these ad vantages are in a 
measure offset by the fact that the n u m be r  of surfaces 
in frictional contact, such as valves, valve gears, piston 
rings, etc. ,  are m ultiplied, and the internal friction o f  
t h e  engine is  theoretically increased; but t h e  excellent 
working of these engines, which have now been twelve 
months in service, hldicates that th ere is no d iffi culty 
experienced in actual practice . 

From our en gravi ng, wh ieh shows them as they ap
peared in the erecting sbops after the ir com pletion, it 
will be seen that they are in d u plicate, each set 
transmitting' 10,000 h orse power to its own scre w pro
peller. The view is  taken from the rear or thr ust 
block end, the cylinder over the  lir�t crank being the 
second intermediate cylinder, of 77 inches diameter. 
The view of the engines from the forw ard end gives a 
greater i m pression of height, as the pair of low prf'ssure 
cylinders are surmounted by a pair of high pressu re 
cylinders, which can be seen in the engraving' to the 
rear of the  right h and or �t arboard engine. The d is· 
tribution of the six cylino ers is as follows: On the first 
crank is a 77 inch low pressure cylinoer, surmounted 
by a 28% inch high pressure cylinder; on the second 
cran k are low and high pressure cylinders, d u pl icat9s 
of the fir�t ; on the third crank is a lirst intermediate, 
55 inches in diameter ; and on che fourt h crank is a 
second intermediate, 77 inches in diameter. The ex-

TWIN QUADRUPLE EXPANSION ENGINES OF THE ST. LOUIS AND ST. PAUL. 
Expansion in two h igh pressure, two intermediate, and two low pressure cylinders. Maximum horse power, 20,000. 
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pansion is a� follows: Steam at 200 pounds is admitted 
to  the two 28�:2 i neb cy linders, from them it passes to 
a 55 i neh int!c'rlllediate, then to a 77 inch interrr;ed iatE', 
and filially to two 77 inch low press u re cylinders. All 
the cyl i nders have a 60 i n ch strokE'. 

The cond ensers have t hree - qu art er inch brass tubes, 
and are 7 feet 2 i nches diameter, and provide a total 
surfact' of 26.000 square feet. 'fhe air  pumps and cir
C'ulati n g  pumps are of the Worthington type, t h e  
same firm providing t he ft'ed heater and feed pUIllPS. 
The feed enters at 210 degrt'es. The  condensers a nd 
p umt's are !Jot con[!flcted to the lnain engines, as i n  t h e  
Paris and New York, but are l ocated separately i n  t h" 
wi ng's oft h e  s h i p. Balanced pi�ton valves and Cl'atllpS 
m etall ic  packing are used. T h is latter consists of cast 
iron ring� com pressed by a coil spring. T h e  starting 
an d reversing is effected by means of a separate en
gine . The crank shaft is 2 1  inches in d iameter and 
hollow, and t h e  propeller shaft i s  19  inch es i n  diameter 
and is made sulid. 

'l' h ere are ten boilers in all, six double-ended and 
four single·ended. They are all 15 feet 77:2 inches in 
d iameter, and are respectivel�' 20 feet and 10 feet 
long, the plating being ,"6 inch thick. 'I'hey are 
fitte d with Fox's curru gated flues and 29� i nch t u bes. 
An i n teresting feat ure is the fitting of t h e  tubes with 
" retarders," which cau se tllP gases to fol low a spi ra l 
path i n  the t ub's. and �() re main longer i n  con tact 
wit,h their su rface. The total grate area and hf'ating 
�urfal'e for all  t he boilers are respecti vely 1.144 and 
40.300 square feet. They are worked under the sys
tetll of forced draught invented by Mr. Howd en,  
which, ill additi on to the economy that it  secures, is  a 
positive blessing to tb" men in the stokehold. w h ich 
can be left o pen.  This IlIay be considered as a gi'eat 
advance upon t h e  closed stokehold system of forced 
dranght, which, as its name implies, i nvolves the clos
in(.\' up of all ope n i n gs bet wet'n t h e  h old and the o ut
si,le air, the interior of the stokehold being u nder a 

constant pressnre of air. 
III the Howden system, as installed on the St. Paul, 

t h e  air is d rawn by m eans of fan s  th rough heating 
chambers; sit uated ut t h e  front end of the boilers, 

where it is heated by the gases from the furnace as 
they pa�s to the  st1loke stacks. 
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We h ad hoped in this issue to announce the winner 
of the prize for the best essay on the" Progress of 
Science d uring the last Fifty Years," but the judges 
had not finished their examination of the numerous 
man uscripts at the time of going to press. Attention 
is cal l ed to this j u bilee n umber, wh ich will be one of 
u n us ual interest to all desirous of acquiring within 
small compass a resume of what has been done in the 
department of science d uring the past fifty yt'ars. The 
next i ssue will be about four times the �ize of an or
dinary issue. We h ope our readers and friends will 
call the attention of their acquaintances to it, in order 
that they may ap ply for the paper in advan ce and 
therefore receive the paper without delay. 

.. ' ... 
THE ARTISTIC ELEMENT IN ENGINEERING WORKS. 

(Established IS76.) At a recent me�ting of t h e  com mis!<ioners of the pro
l�fs����n��f;&�r���r�hl�uSrii���'g)�i�/�:I�I;;���o ���e�,su�rf���ri�Es�z� posed n e\v East River Bridge, to join Ne w York and $fn� �c���r�'f��� ��};llIC��.NC�E:��so�fM��i��.iPik�lJ) �ory��rPr��g���g� Brooklyn,  one of th e lllembers, Mr. Saleul H. Wales, 
��u��tl���s�e��{���ITh:�u�R�u�1tt;�0\{�i��: ����;0������8��acs�n��'ge�Oll1 r(->ferr ing to its architectural feat ures, said : �'In this 
w�\·��'I���tUt�A�Sy;��.llteo sg��NiJX:�·s/f:IEll.lb��·a���a ��tre'i:������ , cou ntry t h i s  portion vf th e  work has been neglected receipt of seven rial/ars. To foreign countrIes witbin Postal Union eight I on almost all of the  "'reat brido-es that h ave been bUI'lt dollars and fifty cents a yea,.. I .... "" 

Unildiug J�ditioll of �cientific AUlerican. 

"HE BUILDING EDITION OF THE SC1ENTIFIC AMERICAN is a large and splendidly illustrated periodical, issued monthly. ('ontaLnlDg' tloor plans and per::;pecTive views pertainin!! to modern architecture. E ach number 

and, w henever any attention has been paid to i t ,  it 
has u sually been considered of so little importance 
that it has been put  in the hands of a draughtsman, 
or some one of l ittle or no artistic abi l ity." Mr. Wales 

�uNdy,���a�:;,� ��tb�t���.i'r�f�o¥�a,;��r :�tO;����t1.es!f.�b���h'ii��\�7�,f.���� concluded by stat ing that "at the propel' time he would 
as�na�::�oopf��'i�:;:'�it;.e ��1��1f. i�i:n�O;�r�· 6m�Uu�li�ed states. Canada I be prepared to present t he name of an arch itect COOl
.. r Mexico. $2.50 a year. '1'0' foreign Po'stal Onion countries. $3.00 a year. petent in every way to treat t h is matter in collabora-�g��;���5��Ji f��a��lIfJ��r���T[�����fb J�il�������t�i�s�Ri��Na t��:1r� tion with the �hief engineel�." 
��::'iik��,$��Ob�o;e':.�.'L¥b'i���IJ�o�i�{g',;'1��·�gu�t':.'i��Iiii:f)(i;:'�e�::P-

Except that we think his cond emn ation of the ar-
Export Edition of the Scicllt ilic American chitectural, or ornamental , features of our large bridges 

(Establishcd 1�7S) is too !;' weeping, we agree with the suggestions of the 
with which i"InCOrllorated" LA AMERICA "IE"TIFICA E INDUSTRIAL,""r cotlJmissioner, and are of the opinion that th ere are 
�gra�i�s���t��� t��;�r�p�C;!�tT�r,�� s'1���'Jlii���·A��I�����.m�nvt�rl;n��: m any occasions, not merely in bridge building-, but in 
P;a';��f:lin:xap�)��t J��;g��bfi�thfeUJ.el)tll�i:����i�� �.b�)������B��cb:�t��� yariOU8 other departments of c i vi l  engineering, w h en 
:�:i�������el\!::�;Oil?eenJ�!�f8nhd �aon�ga�mi�ri��()����n ��� 8g�r��rTf�:� the engineer and the arch itect could collaborate to 
t-;��!���l !���:1h���:�g�t �ts" ���f�.e �r.M�n�"e"a�, ��;��!13nt�na�� good advantage. The question of the archi tectural part of the world. Single COllies. ZO cents. embellishment of engineering work is as old as t hese MUNN & co., Publishers. 361 Broadway. New York. 
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It must be borne in mind that, i n  addition to the 
m ai n  e ngin es sho w n  in t h e  engraving, there are nu

merous auxiliary engi n es, such as those for driving the 
electric light dynamos, and the ven tilating and re
frigerating plants: not to m ention the n u merous steaIll 1:;{o';;'�Pkif���I��.�rfe·in·ti;e::::: �f, 
capstans and w i ndla�ses, which fornl part of the equ i p- li[;y�re��t����O[J� r?aa�ge:s��t·e:: �g 
IlIent of a IlIodern stealmbip_ 8�ri�ue8xgJol��gg;�.th.e .u: . s�::::: frl 
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t h e  l'E'mai ns of those ancient structu res which properly 
belong to the domain of engineeri ng would seem t o  
prove that the engineer and t h e  architect were for
merly combi ned in one individual. This was true of 
the days of the Roman Empire, as the remains of th eir 
aq ueducts and bridgE'S plainly testi fy ; a n d  in later:me
dieval days. the daring heights to which the builders 
of the Gothic cathedrals carried t heir lovely but fra
gile aisles and transepts, towers and spires, is clear 
eddence that ben eath the monkish cowl was hidden 
both the conl"trncti ve mind of the engineer and the 
art istic perception of the architect. T here are certainly  no large marine engines afloat 8����l�'i;f.�;e�u.��s.at.:::::.::::: 1lll 

whose performance is being more critically watched g��t��t��:a'nto;�;aii'c� . ' .:::::: !� 
than tho-e of the St. Lou is and the St. Paul, and the fact 'I EDg�r.ef,.i'�I�h�.St. .. I,�uis .an.d.th: �3 
that the record·breaking trip of the latter ship was Jl)ng�I';,'i,'i��t� i�.���8, .. the .. a�tisti� 34 
made on a cOllSumption of 310 tons of coal per day ��';;\�gfC�lv�g�g;:es.i·ai 8t: Pet'er;': 39 
sh ows that thev are very economical on fuel. burg ... . ................ . ........ 35 
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The Tennessee centennial. 

By proclamation of the governor and in accordance 

with the patriotic oesi re of the people of the State, 
June 1 and 2 were public holidays in Tenn essee, and 
Nabhville. t h e  ca pital, was the scene of a series of 

publ ic demon strat ions of rare splendor, initiated and 

consummateo in honor of the one hundred th birthday 

of the Volunteer State. The Uni ted S tates Marine 

Band and five regiments of the United States cavalry, 
'arti llery and i nfantry headed the magn i ficent paraoe, 
which was of such length that it was two hours and 
thil'ty Illin utes pa�si[Jg a given point. 

The proces�i()lI moved through the city and rested 
at the grou nds of the Ten ne,see Ce ntennial Expos i 
tion, whieh was formally inaugurated in conn e etioll 
with the centennial ceremoni!c's. A striking feature of 

the occasion was the hoisting
' 
to the  pE'ak of a flag

staff 305 feet h igh of the flag of the U n i ted States, 
while t he Marine  Band played the .. Star Spangled 
Batlner" and the thousands of people were cheeri ng. 
Congressme n,  the United States Geological Survey, 
m an y  State a nd Feoeral officials, the corps of Wash
ington newspaper corresponden ts, a n d  many promi
IIen t  cit i zens from all parts of the country were preRen t. 
Six of the grE'at buildings that will fill th e central 
plan of t he ex position t h us i naugu rated are either 
fini�hed ur nearly so, and the construction of the re
mai ning eight will be begun at an early date. To t h eRe 
will be added the coun t less !'maller edifices, and the 
ex position , complete and beautiful in  detail and in en
semble, wil l  open to the  p ublic May 1 ,  1897, and con
t inue six months. 

....... 
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This d ual capacity was rendered possible by the ma
terials of const ruction in which the early builders 
wrought and the com parative simplicity of the prob
lems with wh ich they were con fronted. They worked 
in the prim itive materials, wood and ston e ; the thrust 

of the arch and the bearing capacity of the column were 
the most serious questions that occ upied the engineer
architect of ancient and medieval times; and w hat 
these were he h ad learned from many a b ulging wall 
and crumbling pier. When he raised those monumen· 
tal piles of stone which are the despai r of the modern 
architect, h e  was h ampered by no considerations of 
mere utili ty ; indeed, the uses to wh ic h  a struct ure 
were to be put were often made subservient to the gen
eral architectural effect. Not content with grace and 
dign i ty of outli ne, he would often cloth e  his  com pleted 
structure with a rich garment of de l icately carved 
tracery, softening the severity of its outlines and add
i n g  beauty of detail to tlw dignity of the general effect. 

But the coming of the  age of steel has revolution ized 
t he art of constrnction i ll all those departments to 
w h iC'h it can be appl ied ; and out of the crude theories 
which governed the age of wood and stone h ave been 
developed the exact scientific mer, nous of modem en
gineering. The high cost of iron and steel forbade that 
prod iga l use of material which tlJarked the age of atone 
con!'tru('tion-nor was it necessary. The eletllent of 
economy entered into the question of design , and led 
to a careful in" estigation of the stresses to which a 
strncture was s ubjected, �nd an intel li gent propor
tioning and di sposi tion of the material to meet those 
stresses. 

With the development of the art of steel constr uc
tion. and the increase in the number and complexity of 
t h e problems whic h  it involved, the line of demarka
tio n  bet we en the engineer and architect began to grow 
more distinct, until to-day it is common practice for 
the architect to call in th e a�d of. the engineer to de
sign the str uctural steel work which gives stability to 
h is  buildin gs. 

THERE are in the United S tate� , it is stated, 200,000 

machinists, 10,000 tool makers. 25.000 boi ler m akers, 
:0, 000 pa ttern tnakerR. 750,000 carpenters and joiners, 

200,000 masons and bricklayers, 50, 000 contractors and 

b uilders, 50,000 plu lU bers, gas and steam fitters, 150,000 

stat ionary eng ineers and firemen. 100.00G locomoti ve 
engineer,; and firemen, 50,000 el ectr ic railway and light 

elIlploye�. 50.000 cabinet makers, carvers and wood
workerR. 50,OQOcivil, m echanical, electrical, and mining 

engineers. 

and future.-3 illustrations ................ ............................ 17135 
The primary motive-if we may so Ilpeak--of the en
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are not primarily, if at all, determ ined by any ab-
stract considerations of beauty. These proportions 
are determi ned by certain h ard and fa!'t pri nciples of 
m echanic!', which are as unchang�able as the fact that 

2 and 2 make 4, or that the wh ole is greater than its 
XlII. TIlJ!--EGRf_PHY.-Cable Laying onthe Amaz.o!l River.-An in- I part It is qnite possible that the result will not ap-terestlDl{ article 00 a recent cable laYlllg expedItIOn . ......... .. . . .  1'1139 • 
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peal to the resthetic sense of the artist; and this is more I the congress by next October as to which of the excur
his misfortune than his fault. To the eye of the engi- I sions they propose to take. The president of the con
neeI'. the combi nation of the straight lines of the bot- gress is A. Karpinsky. director of the geological survey 
tom. and the curved lines of the top, chord of a truss of the Russian empire, and the secretary. to w hom all 
brid ge is strictly beautiful, inasm uch as it expresses in communications s hould be addressed, is Th. Tscherny
concrete and useful form t hose unchanging physieal schew, St. Petersburg. 
laws on which the equilibrium of the whole universe The last meeting of the congress was in 1894, at Zu
depends. rich, and the one preceding that was at Washington, 

'ro a captious critic who called the giant cantilevers I in 1891. in connection with the American Association 
of the Forth Bridge ungainly. their eminent designer for the Advancement of Science and the Geological 
repl ied that the  most lovely column from the Parthe- Society of America. 
non at Ath ens, if  set up as the smoke stack of  an At- ------44 ..... ' .... ,-.------
Ian tic liner. would be grotesqu e  i n  the extreme. 

T h e  various parts of any properly designed engineer
ing construction are beautiful only so long as in shape 
and b ulk they exactly represent the various functions 

• which they are supposed to perform. 
To attempt. for i nstance, to adorn the simple struc

tural shapes of a modern steel truss with fanciful d esigns 
is to belittle its appearance, and turn the expressive 
and truthful simplicity of their outline into a hollow 
and meaningless sham .  Serolls and traceries, bosses, 
shields, and interlacing triangles, which are glorious 
in a cat h edral, are grotesque on a steel bridge. 

It is probable that t h e  commissioner above quoted, 
in suggest ing the co-operation of an architect with the 
e ngineer of the East Ri ver B rid ge, had in min-d merely 
the stone work of the piers and approaches; and here 
we think that th ere is  a legit imate field for the display 
of architectural skill. Among the  many architect ural 
styles. that one should be chosen which most nearly 
agrees with the  character of the bridge itself. In most 
cases ho wever it may be safely laid down that w hatever 
style be ado pted, i t is scarcely possible for the archi
tect to err upon the side of too great simpliCity or 
severity of design. 

Stearn Road Rollers and Gall Pipelll. 

The gas companies in England have found that the 
use of steam road rollers h as had a bad effect upon 
gas pi pes under streets. We have not beard this com

plaint  from gas companiefil in t h e  United States, says 
the Engineering Magazine, but it is the practice here, 
at least in the colder parts of the country, to place 
bot h  water and gas mains deeper in the earth t han in  
England. The trouble has  become sufficiently pro
nounced in England to be made the  subj ect of a paper 
by Mr. Norton H. Hu mphrys, Assoc. M. lnst. C. E., 
printed in  Journal of Gas Lighting, who asseverates 
that, while the results of steam road rolling may be 
entirely satisfactory to ci vil engineers, the gas com
pan ies do not regard them with complaisance. An 
abstract of this article follows : 

On good road s accustomed to carrying a large and 
heavy ordinary traffic, incl u d ing- fou r-h orse vans and 
traction engines, and which have been well maintained 
and kept in good order, the steam roller does not put 
itself much in e vidence. But, when one of  these 
implements is for the first time put upon a by-street or 
a country road accustomed to small and light traffic, 
and which has received but  little attention in the way 

.. I • I .. of maintenance, beyond an occasional scrape in un-
THE INTERNATIONAL GEOLOGICAL CONGRESS AT usually wet weather and a sprinkling of stones from a 

ST. PETERSBURG, AUGUST, 1897. cftrt at rare intervals, th e gas engineer becom es more 
Professional geolo¢sts and all oth er persons inter- intimately acquainted with" 'l'he Luck of Eden Hall " 

ested in gE'ology will be i nterested in the announce- properties possessed by the  steam roller than is good 
ment which has just been made concerning the plans for h is own comfort or the prosperity of ):lis undertak
of the committee of arrangements h aving in charge ing. Difficulties from drawn services and fractured 
the seventh triennial meeting of the International mains-ranging from the slight crack of a few inches 
Geological Congress, w hich will take place in  August, long up to complete severance of the pipe-become 
1897, at St. Petersburg, by invitation of the Russian common occurrences. 
Em peror. A grand programme is proposed by the A comparison of gas pipes with water pipes with 
com m ittee. and no effort is being spared to enable the reference to their respective requirements shows that 
me mbers of the congress to take ad vantage of this this is not because water engineers are more thorough 
uni que opportunity to study the geological and topo- in their work, Following on the lines of the usual 
gra phical features of Russia in Europe, t he Emperor rule that, if the gas gives a bad lig-ht, the company is 
himself offering all the vi�iti ng geologi�ts free trans- at fault, it is agreed that. if the gas pipes break, they 
portation, first class. over the Russian railways, before must be bad pipes ; and man y  members of corpora
and after the sessions of the congress, including the tions, etc., arrive at the conclusion that th ere m ust 
excursions. be special negligence in putting down, or selecting, the 

Membership in the congress is o pen not only to pro- sections or quality of the pipes to be used for the con
fes�ional geologists, but also to other persons interested veyance of gas. So far from getting any sym path y  in 
in the �cience, and may be obtained in  accordance with their misfortune, which has arisen from causes that 
conditions which may be learned by addressing the I could not POSSib

.

lY h ave been foreseen, the un fortunate 
secretary, whose address is given below. The m eeting gas compan y  is  blamed for not laying down pipes at a 
will  extend over eight days. and the sessions will be I reasonably sufficient depth, or for purchasing cheap 
devoted to discussing general principles of geology stuff of a rotten or gingerbread character. A com
and the present state of the  science in the effort to mon argument in support of  this view is the fact that 
bring about harmony among the geologists of the gas pipes are inj ured more frequently than water 
world. Much time will be given to t h e  exposition of pi pes. 
t h e  geological work being done in Russia, especial l y  The relations between the shape of the roller. its 
in those regions covered by the excursions. The usual weight and the m ode of using it to the daUlage done 
facilities will  be given for the display of instruments, 

'
upon the pipes is discussed at length, and the tendency 

maps and books pertaining to geology. toward using greater weight is deprecated.  Water 
The excursions offered before and after the congress engineers have not been more prudent. nor h ave they 

are bewildering in their extent and attractiveness, and exercised more care or foresight as t o  possi ble contin
onl y  the most meager outline of them can be given gencies. Neither do they generally do their work in a 
here. 'l'he principal tour proposed before the meet- stronger or more substantial manner than do gas en
ings is from Moscow, eastward to the Ural Mountains, gineers. The trouble is sim ply a natural consequence, 
crossi ng that chain and visiting several famous mineral due to the different natures of the. services performed. 
and min ing localities, including Rkaterinburg and The internal pressures to which the gas service is ex
Tagi lsk and returning by way of Perm to Moscow. posed is a me1"e trifle-a matter of a few ounces per 
Persons especially interested i n  historical geology will; square inch. But water pipes are subjected to heavy 
bowever, take the excursion into the province of Es- pressure in low levels, representing a large number of 
thonia. while those who prefer· crystalline rocks and pounds per sq uare inch. Gas pipes in t hemselves are 
g lacial geology will spend six or seven days in Fin- n ot i nterfered with by frost, except as regards its 
land. A grand excursion wh ich will occupy a month effect on the soil surrounding them ; but the forma
is proposed for t. h e  time i mmediately following the tion of ice in water pipes m ust be p revented, as it 
close of the congress in St. Petersburg. After visiting. not only stops t,he supply, but  also f ractures t h e  pipe. 
Moscow and its environs in a body the party will split l it would be as reasonable to adduce t h e  fact that the 
up i nto three di visions, one section going by way of I main sewers are never inj ured by the roller as to com
tile Donetz valley to the baths of Vladikavkaz, the pare water pi pes with gas pipes. 
second going by the Volga Ri ver, and the third by the III'.'. 
Dnieper val ley to the same rendezvous. Thence the LU'e In the Anhnal Kingdom. 

route leads over the Georgian military road to Tiflis, Van lives to all ages, but in the animal kingdom, on 

stopping on the way to v isit sOllle of the glaciers of the tRe contrary, the  d u ration of l ife is almost exactly 
Caucasus Mountains. From Tiflis It visit will be made �ual for all indi viduals of the same species. But we 
to Baku, the headquarters of the petroleum fields of the can know with exactness the real duration of life only 
Caspian Sea, and afterward to Batoum, on the Black for animals in servit ude ; we d o  not know whethE'r it 
Sea, whence ship will be taken for Ke rtch. where a is the same in the savage state . Rabbits and guinea 
stu dy of t h e  Crimea will be begun which will end at pigs live seven years ; sq uirrels and hares, eight; cats, 
Sl'bastopol, where the congress will finally dissolve. nine or ten; dogs, ten or twelve; foxes, fourteen to 
Six alternative and supplementary trips are offered in sixteen; cattle, fi fteen to eighteen ; bears and wolves, 
connection with the great tour, for those who are par- twenty ; the rhinoceros, t wenty-five; the ass and the 
ticularly int erested in  mi nes, in glaciers. in the ascent horse, twenty-five to thirty ; the l ion, thirty to forty 
of Mount A rarat, etc. (a lion in the London Zoological Garden$ reached the 

Persons expecting to attend the congress are request- age of seventy years) ; the camel, forty . The length of 
I'd by t h e  com mittee to notify the general secretary of life of the elephant is uncertain; according to Aristotle 
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Buffon, and Cuvier, it lives two centuries ; !lome 
authors say e ven four or five. After his victory o ver 
Porus, Alexander consecrated to the sun an elephant 
that h ad fought for the Indian monarch, and gave it 
the name of Ajax ; then. having attached an inscrip
tion to it. he set it at liberty. The animal was found 
350 years later. The ancients attri bute to the stag a 
fabulous leng th of life, but Aristotle observes t hat 
what is reported on this subj ect has no good founda
tion. • • . Buffon says that the stag takes five or 
six years to attain full growth and should live seven 
times this period-that is, thirty- five or forty years. 

Though precise observations are wanting, we know 
that fishes. especially the large species. live a very long 
time. According to Bacon, eels reach sixty years. 
Carps h ave been known to live at least 150 year�. and 
they then seemed to Buffon as lively and agile as 
ordinary carp. Dolph ins, sturgeons. and sharks live 
more than a cent ury and attain huge size. Pikes h a ve 
been seen weighing 1,000 lb. ,  which i ndicates a very 
long existence. A pike caught at Kaisers-Lautern in 
1497 was 19 feet long and weighed 350 lb. ;  it bore in its 
gi lls a copper ring with an inscri ption stating that it 
had been put in the pond of Lautern by order of the 
ElJlperor Frederick II-that is, 261 years before. 
Wh ale fishers have exterminated the  h uge wh ales of 
the polar seas; those that were forlllerly met witlt 
were of prodigious dimensions. It is supposed, with 
some probability, that they live several centuries and 
th at they may even reach an age of 1,000 years. The 
longevity of fish is attrib uted to the long duration of 
the development, to their low temperature, and to 
their feeble vitality. 

On th e  other hand we m eet another class of anilllais 
whose passions are lively, whose vit ality is very active, 
and who stil l live a l ong time-we mean birds. But 
it is not known with any degree of precision how long 
these l ive, except that their longevity is great .  We 
see the same s wallows retu rning to their accustomed 
nest for a considerable number of years. An eagle 
died at Vienna at the age of 103 years. According to 
Buffon the life of the crow is 108 years, and no ob!>er
vation authorizes us to attri bute to it, with Hesiod. 
1,000 years . A paroq uet, brought  to Florence in 1633 
by the Princess Provere d'Urbin, when she went there 
to espouse the Grand Duke Ferdinand, was then at 
least t wenty years old, and lived nearly 100 more. A 
naturalist whose testimony can not be doubted, Wil
loughby, had certain proof that a goose li ved a cen
tury; and B uffon did not hesitate to conclude that 
the �wan's life is longer yet ; 80me authors give it 
two and even three centuries. Mallerton possessed the 
skeleton of a swan that had lived 307 years. This  is  
quite enough to prove that among" th e larger animals, 
and also especially  among birds, the duration of l i fe, 
relati vely to their bulk and height, is  very long : it is, 
on the contrary, very short with insects; many of 
these live less than a m onth, rarely a few years, while 
the,life of the ephemerids is but seven to twelve hours, 
and in this brief space they accomplish the principal 
functions that nature requires of organized bodies: 
they are born, reproduce. and die.-Journal d'Hygiene, 
Paris. 

• •• I • 
Knot .. Tied ·by Machinery. 

If inventions continue to multiply at the present 
rate, the day may speedily come when man will have 
to sit with folded arms while his work and even his 
pleasures are turned out for him by nickel in the slot 
devices. Science has lately given us a marvel in the 
shape of a card-counting machine. 

Two of the most interesting automata n o w  working 
within the limits of the United States are those used 
by the government for counting and tying postal card s  
i n t o  small bundles. These mach ines were made in 
Connecticut, and the two are capable of counting 500,-
000 cards in ten bours and w rapping and tying the  
same i n  packages o f  twenty-five each . In this opera
tion the paper is pulled off a drum by two long "fingers" 
w h ich come up from below, and another finger dips in 
a vat of mucilage and applies itself to the wrapping 
paper in exac tly the right spot. Other parts of the 
machine twine the  paper around the pack of cards ;nd 
then a "th umb" pres!;es over the s pot where the m uci
lage is, and the package is th rown upon a carry belt 
ready for delivery.-The Argosy. 

.. ... -
THE London correspondent of the New York Sun 

states that an Antarctic expedition has been arranged 
for next winter. It will be partly a trading and a 
scientific enterprise, and wil l be under the command 
of Capt. Svend Foyn, of Christiania. W. S. Bruce. of 
the Ben Nevis Observatory, will have charge of the 
scientific party, composed of h i mself and four other 
m en. The scientific party will be landed on the Ant
arctic continent in Victoria Land in January next. and 
the vessel will then engage in whale and seal fishing, 
returning to Australia. The following season, in  
January, 1898, she wi l l  return and take off the scien
ti fic party, who h ope b y  then to have obtained know
ledge of the fauna, flora, geology, and topography of 
the Antarctic region. If found practicable. an attempt 
will be made to reach the south magnetic pole. 
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CURTAIN OR SHADE FIXTURE. 

The handy cont J'ivance shown in the accompa n ying 
cut has recently been patented by Mr. Oliver H. P. G. 
Speneer, of Mount Carmel, Ill inois. The object of 
the invention is to provide a fixture consisting of two 
separable brackets, one for supporting  the shade 
roller and the other  for supporting a c urtain pole, : md 
to arrange the brackets so t h at the  curtain will fall 
outside and clear of the shade r'JI ler. The device also 
llIakes it po�sible to utilize a roller or pole of greater 
or less wid th than the window. without cut ting or 
bui ld ing up the former. The fixture consists of four 
brackets, two for each "ide of the window ,  t h e  lower 

�\.\ t · � \  " 
SPENCER'S CURTAIN OR SHADE FIXTURE. 

bracket being screwed to the window frame and the 
upper bracket being slid ably adj usted on the project
ing web of the lower bracket by means of two tongues, 
engaging corresponding grooves which are provided for 
the purpose. The projecting web of the lower bracket 
terlllinates in a knob, which is provided with a thumb 
screw and is perforated with a square horizontal hole, 
in which a rod , which carrie.;; at its end a c urtain fix
ture adapted to receive a trunnion of the curtain roll
er, is  fitted to slide h orizontally. As each bracket on 
each side of the window is similarly furnished, it is 
e vident that any length of shade may be used, the 
curtain fixtnres being adjusted accordingly in the 
brackets. The upper bracket is similarly provided 
with a perforated knob and a thumb screw, the rod 
which i t  carries being provided with semicircular 
hangers, adapted to receive the curtain rod . These 
brackets curve upward and out ward sufficiently to 
carry the curta in  rod entirely clear of the shade roller. 

. . .  , .  
,Tattooing by the lUaori Hace. 

Major Gen. Robley is the author of a sin gularly 
curiou s  book, .. Moko ; or, Maori Tattooing." The 
New Zealand war of 

Jeitutifi c �tutricatt. 
which, dating' from 1770, are kept in  European mu
seums. It  seems there are few, if  any, such  heads 
later than 1831, " wh en the traffic in Maori heads 
ceased." An i llustration entit led " Preserved Heads 
of Maori Warriors Arrayed in Robes and Displayed 
by their Conquerors," is  singularly  li felike. It betrays 
at least a rndimental'Y sense of statuesq ue drapery. 

.. 4 .  � . 
IMPROVED WASHING MACHINE. 

Some improvements in the method of mounting the 
plungers of washing machines have been designed and 
patented by Mr. William Powe, of 1327 Richard Street, 
Vancouver, British Columbia, Dominion of Canaaa. 
By reference to the accolll panying engraving, it wi ll 
be seen that one arm of a U-shaped bar is  rigidly se
cured in a casing, mounted at the top of a standard, 
which is secured on the bench, as shown. The ends of 
both arms of the bar are secured by a l ink which is 
seated in notches formed on said ends. Freely mova
ble on the upper arm of the bar i s  an angular sleeve, 
carrying a vertical post , on which a sleeve is rotatably 
mounted. The lever of the washing machine com prises 
a handle and two paranel bars, whose further ends are 
pivoted to the lower end of the last mentioned sleeve, 
The shaft. of the plunger is  prodded with a sleeve 
which is pivoted at its cen ter to the parallel bars of the 
horizontal lever, and at its u pper end to one end of a 
parallel link, the opposite end of which is pi votally 
conuected to the top of the rotatable sleeve, on the ver
tical post before mentioned. The plunger is of th e 
common funnel shape. By means of this  construc
tion the plunger wi l l  be capable of a universal move· 
ment, and, moreover, .its support is independent of the 
tub,  so that the latter may be taken from the bench, 
without interfering with the plunger and its support
ing mechanism. 

. . . ' . 
CAVE EXPLORATION IN THE EASTERN UNITED 

STATES. 
BY HENRY C. MERCER. 

To learn that the remains of Pleistocene man have 
been abundantly ft)und in the caves of Europe, that 
equally significant remains of later savage, barbarous 
and civi lized peoples h ave been similarly discovered in 
the caves of  E urope, Asia and Africa, and that the re
mains of the Indian and the recent white man have 
been found in caverns in North America, warrants the 
supposition, nowhere disallowed by past inve!'tigation, 
and valuable as an h y pothesis, that primitive peoples 
generally throughout the world have left traces of their 
presence upon the floors of accessible caves. In  the 
subterranean floor deposits of the new world, there
fore, we Clay suppose that the problematic existence 
of Pleistocene man might be soonest and easiest demon· 
strated. w hile with hardly less ground we may urge as 
valueble testimony in the American region the absence 
of such remains  i n  significant underground shelters. 
Not unreasonably such absence, occurring invariably 
at these immemorial halt ing places of men and ani-

mals, might iufer that Pleistocene man had never 
existed in the adjacent reg-ions. 

By this course of reasoning and investigation the 
University of Pennsylvania has sought  to solve defi
nitely the question first to attract and last to puzzle 
American students-How long has man existed in the 
new world ? Striving to limjt the speculations of 
archreologists, the work has proceeded by degrees to 
reconcile with geology their stuuy of pre-Columbian 
peoples, which, fascinating as it is, h as lacked thus far 
subdi visions, landmarks and starting poin t, wh ile an 

POWE'S IMPROVED WASHING MACHINE. 

effort to eliminate, through the investigation of signifi
cant caves, one region after another from the field of 
search , has sought to llarrow the area of possible dis
covery from the point of view explai ned. Having 
shown on the one hand that certain ca,'prns like the 
fissure at Port. Kenned y (right bank of Schu ylkill 
River, three m iles below mouth of Perkiomen Creek, 
Montgomery County, Pa. ), containing in large quan
tity the remains of Plei�tocene animals wi thout relics 
of man, are geological ly  ancient, on the other h and 
a fact of much significance has been demonstrated 
for the first t ime, namely, that a considerable num
ber of other caves are modern, !'inee their floors, well 
supplied with the first refuse of Indians and later 
white men, below which remains of geologically older 
peoples would not have been lacking in Europe, have 
failed to reveal any relic of Pleistocene man. 

In  these several instances the geologically modern 
remains (h u m an) and the geological ly  ancient remains 
(animal) have lain apart in distinct caves. and hence 
less availably for comparative study, but the recent 
expedition to Tennessee, resulting in t.he examination 
of three caves in which the old and new deposits Jay in 

juxtaposition, h a s  
enabled us to pnsh 
the q uestion farther 
by studying the re
lation between the 
ancient and modern 
strata where, at their 
point of contact, i t  
was most significant. 

1864-66, in which the 
author served, gave 
him his opport uni ty  
of  studying on the 
:spot that now ai
m01't extinct art. The 
expression, a w e 1 1  
chiseled face, meant 
one thing to a Chris
tian s c u l p t o r  and 
another to a Maori 
decorator. The work 
contains more than 
150 i l lu8trations of 
designs and tattooed 
heads. There is no 
denying the fact tha t 
the Maoris could ap
preciate the beauty 
of l ines and curves. 
One witnessing the 
really striking exam
ples of their archi
tectural ornamenta
t i  0 n exh i bited · in 
S o u  t h Kensington 
cannot but r e g r e t  
that they did not 
work less u pon the  
h u m a n  sk.in and 
more upon s o  m e 
ot her matp,riaI. In 
Gen. Robley's book, 
which is to be a two 
guinea qua·rto, beau
tifully printed, the 
h istt)l'Y of the art is 
sketched and the va
rious processes ex· 
plained. The  second 
section of the book 
deals with preserved 
h e a d s , m any of 

Bones of the fossil sloth (Megalonyx), astragalus calcaueum and epiphysis of vertebra fresh in appearance and wit� remains of attached urticular cartilages found 
associated with the refuse of porcupines and cave rats in a dry passage 900 feet inward from the �ntrance of Big Bone Cave, Van Buren County, Tennessee, 
May. 1890. Two-thirds natural size. 

More broken and 
scattered even than 
at the remarkable 
tom b of extinct ani
mals at Port Kenne
dy were the remains 
of the tapir, pecca
ry, pear, and small 
fO�8il rodentia at Zir
kel's Cave (left bank 
of Dumpling Creek, 
a b o u t  five miles 
above its mouth in 
French Broad Ri " er, 
J e ff  e r s o n  County, 
Tennessee). visited 
by Professor Cope in 
1869. Dislocated as 
before after the flesh 
had rotted from the 
bones, crushed by a 
force which had split 
into fragments the 
hard teeth, the re
mains had fou nd 
thpir way into a mass 
of clay mixed with 
l ime, w hich at one 
time filled the cave. 
Hardened finally in
to breccia n ot easi ly 
b r o k e n  with the 
pickax, this bone
bearing earth h ad 

BONES OF THE FOSSIL SLOTH. disappeared at many 
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points to make room for a deposit of cave heart con
tain ing the remains of the rattlesnake, woodchuck, 
oposs u m, rabbit, and cave rat. and it is the i mportant 
relation of th is  latter modern earth, w ith its bits of 
mica and Indian pottery, to the older breccia that will 
constitute the material for a final report. 

Previous examination, in 1893, at the Lookout Cave 
(left bank of the Tennessee Ri ver, one quarter of a 
mile below C hattanooga Creek, Hamilton County, 
Tennessee), had revealed the  bones of the tapir and 
mylodon in the lowermost zone of a floor deposit of 
Indian refuse, and upon the recent expedition the cave 
earth with its " culture layer " was entirelr removed 
for 58 feet inward from the entrance to settle beyond 
doubt tile relation of these fossils to the Indian re
mains restin g  upon t hem. At this sign ificant spot, 
where again the Pleistocene and recent deposits lay i n  
contact, and where t h e  specimens found were labeled 
according to their position, whether from the black 
(modern) earth above or the yel low (ancient) earth be
low, It completed examination should decide whether 
man had or h ad not encoun tered the  tapir and 
mylodon in thl' Valley of the Tennessee. 

A fter a visit to .. Indian Cave " on the Holston 
Rivel', Carrol's Ca\'e, and the Coppel'as and Bone 
Caves, near 'fullahoma and Manchester, Tennessee, a 
new set of conditions was presented at Big Bone Cave 
(one mile from left bank of Caney Fork and about two 
miles above i ts  mouth i n  Rocky River, Van Buren 
County, Tennessee). * There the bones of the gigan
t.ic fossi l  sloth (megalonyx), still retaining their car
t i lages, were exh u med from a dry deposit of th e  refuse 
of porcu pines and

' 
ca.ve rats, mingled with fragments 

of reeds used as torches by Indians in a gallery 900 
feet from the entrance, thus presenting us in the final 
summing up of this  �trange evidence a new notion of 
the relation of t he modern Indian to this extinct-
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J c itutif ic �lUtticau. 
Valley of Tennessee, at a height of about 600 to 700 feet 
above the sea and within earlier reach of a overwhelm
ing ocean in C ham plain time, and again at a third 
cave, which,  300 feet higher on the continental aoor, 
and looking west ward from the slopes of the C umber
land table land, stands for that part of the  Appala
chian region whither animals and man (i f he existed) 
might have found convenient refuge when lower areas 
sunk, as is alleged, beneath the level of the invading 

waters. 
. ' . '  . 

PREPARING OLD WOOLEN RAGS FOR SHODDY 

CLOTHING. 
Shoddy consi�ts of o ld  woolen rags and shreds of 

stockings ,  flannels, and other soft worsted fabrics torn 
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each, the stock costing, if old and dirty, from 3 to 5 
cents per pound ;  i f  of good quality, about from 8 to 10 
cents per pound. When the wool is c leaned and in good 
order, it will sell from about 14 to 24 cents per pound. 
The cloth and rags are picked and 80rted over by 
women and girls of different nationalities, such as 
Italians, Poles, Russians, etc. The material is placed 
upon tables for that pnrpose, the women picking ont 
each rag and)hred, carefully examining the color and 
quality. The pieces of cloth are then put into sepa
rate boxes, according to the color and qual ity of the 
material. The boxes are made of wood and are about 
4 feet in height and abont 18 inches square, and will 
hold about 50 pounds each. Each hand can sort about 
90 pounds daily. After the stock is sorted it requires 
clean ing to free the material of dirt. This is performed 
by passing the stock t.hroug-h what is called a duster. 
This apparatus is a sqnare boxlike structure, inside of 
which i s a revolving wheel made of wood about 4 feet in 
diameter, containing four padd les, the blades of which 
are about 4 feet in length and about 8 inches in width. 
The material , to the amount of about 50 pOlluds, is 
placed in the apparatus : the paddles, which revolve 
at the rate of about 300 revolutions per minute, 
striking  the rags and throwing them against the sides 
of the  structure, which forces out the dirt, the d ust 
being carri ed off at the top by means of a two-foot 
blo wer. The dusting operat ion takes about one 
min ute. The stock, according to the qual i ty and 
color, is  then put into bins h olding about 1 , 000 pounds 
each,  ready for packing into bales. Where the stock 
i s  composed of old clothing or any material containing 
seams or patches, it is n ecessary to cut them out,  so 
that the cotton can be burned out. The  �eams are cnt 
o ut by women and girls  with shears and knives, the 
operation for each suit taking about 10 m i n u tes. The 
strips of cloth are then dusted and the cotton in the 

' N r E I'U O R  OF O V S r E I'(  

$ E  W/N G VP B "'f L E S . 

PREP ARING OLD WOOLEN RAGS FOR SHODDY CLOTHING. 

animal, whose re mains  outnumber all its fossil  con
tem porar ies at Port Kenned y. 

Thanks are due to Dr. Willialll Peppf>r, to the board 
of managers and to Professor E. D. Cope, for their 
kind co-operation i n  the exped ition thus fi n ished, 
wh ich has presented the m useum with the specimens 
now under examination. These, if not attractive, are 
im portant. For paleontology they rnark in the- bone 
breccia of Zirkel's Cave a distinct stage in the Pleisto
cene serie�, w h i le  for anthropology they represent 
data which account tor the presence of man together 
with tho;) bones of the extinct megalonyx. They ex
plain the rel ics of savages and the remains of Pleisto
cene mammals at two caves situated in  the Eastern 

* This cave was explored by Mr. Henry C. Mercer, curator of the section 
of American and prehistoric archreology, Museum of Scieuce and Art, 

University of Pennsylvania, at the suggestion of Prof. James M. Safford, of 

Nashville, Tenn. 

and red uced to su('h fragments as can ue made by the 
operation. A simi lar preparation, called " m ungo " or 
" mi ngo," is made in the same manner from rags 
and cl ippings of milled woolen cloth , being divided 
into ne w m ungo from tailors' wa�te and old m ungo 
from rags of all degrees of degradation. Where 
cotton a n d  wool have been woven together into 
cloth, the former is] burned ont by treating the ma
terial with a solntion of sul p h u ric acid, and heat
ing it in a stove, the acid attacking and charri n �  the 
cotton and leaving the wool unharmed. Shoddy 
cannot be used without a certain amoun t  of natural 
length wool, usually about one-third being used in 
spinning shoddy yarn. 

Large qnantities of old clothes and rags of every de
scription are iluporterl i nto thIs  country frorn England, 
German y and France. The  materi al comes here packed 
up tightly i n  bales weighing from 500 to 1. 000 pounds 

seams burned out with >;u l phuric acid, as stated above. 
The rags, when sold, are then pressed into balffi 
weighing about 700 pounds each. The rags are thrown 

or dumped down into a boxlike  strnct ure having a 

movahle bottom, which is raised hy means of four mov
able i ron arm�. T h ese arms, when in posi tion to raise 
the bottom of the  press, are diamond-shapf>d, the  t wo 

upper ends of the u pper arms being h inged to the press 

bottom and the two lower arms h inged in  the same 
manner to the flooring helow. 'fhe central ends of 
the arms are con nected to a horizontal spiral screw, 

which passes across the center of the diamond, which, 

when set in motion, ('a use the arms to dra w  in ward, 
straightening them out and causing the press bottom 
to move u pward, which in turn presses the rags 
tightly together against a h eavy movable wooden 
frame above, w h ich is moved over the rags when the 
press is  filled. The arrns raise the bottom up about 
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4 feet, with a pressure of about 20,000 pounds, m aking 
a com pact Illass of rags that - can bardly be pulled 
apart. A pieee of h eavy red sheathing paper and 
bagging is first laid on the bottom of the press before 
the rags are thrown in, and another piece across t h e  
t o p  when filled.  Tbese are bound tightly around the 
rags with steel wire  when tbe bale i s  formed, tbe at
tendants then rollin g  it out of the press to  ot.her 
opt'rators, who even the ends with the same m aterial, 
Tht:  bagging is then sewed up around the bales, which 
are then read y to ship to tbe shoddy clothing manu
fact urers. Forty-two bales can be pressed daily, the 
operation taking about 15 m inutes for each bale. 'l'b e  
sketches were taken from t h e  plant o f  t h e  Jersey City 
Wool Company, N. J. 

.. , . . .. 
Excavat i o n s  at C o rinth . 

The work of excavatioJl at Cori nth has now been 
goi ng on for over t wo months and will cease for this 
year after ten days more of excavation. 

The work this  year was necessarily of a tentati ve 
character, and was lim ited to the digging of trial 
trenches. We started in absolute ignorance of the 
topograph y  o f  Corinth, the  one mon ument of the city 
t hat was above ground -the ruin of one of the oldest 
temples in Greece-having been hitherto witbout a 
name. 

The area within  the city wall, wh ich is still well pre · 
served in a part of its extent, i� very large, measuring 
about two miles from east to west. Where within this 
area lay the agora , around which m ost of the temples 
and other im portant bui ld i ngs were grouped, was a 
q uest ion to w hich arch reologists gave different an
s wers. If  some point of the agora or some building, 
particular l y  t h e  theater, could be found , then we 
would know that we were on the track of Pausanias, 
w h o  d escribes the city with considerable fulln ess. 
With  this  hope we d u g  t wenty trenches, some with 
cross and s ide trenches. Most of them are fifteen fp.et 
deep, and some more than t wenty, going down in every 
case to t h e  origi nal surface. 

In the la;;t week we have come to a result w hich de
serves to be communicated to the American public. We 
have acb ieved success in the very form in wh ich we 
would have preferred to have i t  come. We have found 
the theater ! This  is  to us j ust now more important e ven 
than a mas terpiece of scul pture, b'lcause it marks the  
end of the trial stage o f  our excavation s, and makes a 
natural close of o u r  first. ca!llpaign at the same time 
that i t  crowns it  with success. 

If one takes down h is Pausanias he will  see th at one 
temple i s  above the theater and another adjacent to 
it ,  with oth er im portant bu ild ings near by. It i s  now 
clear that w h at m ust be done is to lay bare an area 
inclurling the  theater itself an d all its n eigbborhood. 
T h e  day of trial trenches being passed, the earth must 
no longer be carried out of deep trenches in baskets, 
but a narro w gage railroad , with d u m ping cars, m nst 
be employed tv carry off the earth in  q uantity to some 
little distance, as was done at Troy alld as is  being 
done at Delphi. Land also must  be purchased, either 
by us directly or by the Greek govern ment for us. 

Both these things will make a demand upon those 
in America who are interested i n  such an enterprise. 

It is fortu n ate that now here near the  th eater is a 
single h ouse. What is to be p urchased is simply land, 
and, fortunately again, q uite poor land,  and a con
siderable area can be bought for $1, 000. It would be 
better, however, to have a larger area. It would be 
well for some public spirited American to make the 
American Sch ool of Classical Studies at Athens  a land 
owner in old Corinth,  for in that case t h e  finds of the 
excavators, according to a law which is now u n der 
discussion and likely to be passed, would go to Ameri
can museums. 

It is not at all strange that in the kind of work 
which we have done hitherto no conspicuous finds 
h ave been made. The misses of the t rial trenches at 
Oly m pia and on t h e  Athenian Acro polis were more 
conspicuous than their hits. It was only when large 
areas were laid bare that the  soi l  yielded up its trea
s ures. So, doubtless, it will be at Corinth.  

Not tbat our work bas not yielded objects of minor 
value. Several pieces of sculpture, the best of which 
is a group com posed of a youthful Dionysos, accom pa
nied by Pan and a n y m p h  ; a qualllity of very old and 
interesting bases, which any museum would be glad to 
h a\'e ; a considerable Quantit y of most interesting vase 
fragmeu ts of old Corinthian style ; many archaic  terra 
cotta figurines ; and several Roman inscriptions-these 
make u p  q uite an important result. 

But .  after all , it is the finding of the theater that en
ables Il� to ap peal to t h e  American p ublic to support 
this work generously . In the excavation of a great 
city l ike Cori nth,  the first object m ust be the recovery 
of  the buildings. We w ere glad to find a grave with 
i n teresting preh istoric bases, but this was something 
thrown i n-an accidental d iscovery. The archaic 
terra cottas which are now cOllling to light (on e  
migh t say i n  a mass) above the theater are t o  us most 
impurtant,  as indicating the proximity of some an
cient temple, in which they probably served as anath
emata. 

J,ieutifi, Imeri,au. 
For months we have been at the heart of this most 

i nteresting ancient city of Corinth in various spots, but 
at such a d eptn that even when we seemed near im
portant things we were not able to proceed to the right 
or to tbe left. In one of our deepest trenches we seem 
to have struck the agora i tself ; b nt certa.inty will have 
to be deferred to anot her year. 

The year, tben, ends with a result w hich is an 
earnest of greater results to come, and which estab
lishes a claim on the generosity of our friends in Ame
ica, on wbom all depends. -Rufus B. Richardson, in the 
N. Y. Times. 

. . . , .. 
A PNEUMATIC INKSTAND. 

The very conveuient form of i nkstand shown in the 
accom panying engraving h as been patented by Mr . 
Rollo M. Badger, of Sayre, Pa. Tlie device consists 
essentially of two separate parts : a base formed of 
glass, porcelain, or any preferred material, and an In· 
verted reservoir, which is  preferabl y formed of glass, 
and is provided at, i t s  lower end with a circu lar n eck, 
which is perforated with three or more holes dis
trib uted evenly around the peri ph ery and arranged 
at different heights above the lower edge of the said 
neck of the reservoir. 

The base of the inkstand, which is circular in shape, 
is provided with an ink well, as shown,  which comm u· 
nicates with an ann ular groove i n  the base. The 
i n ner wa�l of  said groove is  for m ed by a ping or stop
per which fits t h e  circular n eck of the reservoir, the 
neck fitting snugly but loosely over said stopper, and 
being adapted to t urn about thEol same. A vertical 
groove or slot is formed on t h e  wall of the  stopper, as 
shown, and extends  from the top to the bottom. 
W h en the reservoir is  turned so that either of the 

openi ngs in the neck coincides with the vertical pas
sage a bove mentioned, the ink wi l l  flow from the reo 

Science N otell. 

The Zopherus melicanus is the only known species of 
the American beetle that b a s  strength enOugh in Its 
mandi bles to cut m etai-a fact that was accidenta1 Jy 
discovered by F. W. Devoe, says the MEdical Age. 
Some specimens of this i n sect were sent him from Bra
zil, and being bu�ily engl1.ged at the moment of their 
arrival, h e  silli ply provided them temporary q uarters 
in a glass jar with a pewter top. Within l�ss than 
forty-eight hou rs they h ad cut h oles i n  the Illetal suf
ficient to protrude their heads, anrl would soon have 
escaped had not their operat ion s been d etected . 

In connect.ion with its work on clouds, the  Weather 
Bureau bas i�sued a sheet gi ving i llustrations of th e 
t y pical cloud forms. The accom pan ying text contains 
descriptions of the clouds, and also data as to the ir 
mean heigh ts and velocities, The sheet was prE'pared 
as an aid to observers in  their clo ud work. Most of 
tbe types selected arti good, and the reprod uctions ex
cellent al:; a wholE'. ;rhe altostratus and stratus are, 
bowtiVer; UIisatisfactory. T h e  lnternational Cloud 
Atlas, which hal> j u st been issued, gives us the cloud 
types selected by the International Cloud Commit
tee, and tbese will, of course, n o w  be the standard 
for the world . -Scieuce. 

E. A. De Scb weinitz and M. Dorset find that the  
amount of crude fat in t u berele bacilli (see Ph. J. [4] , 
1, 179) is about 37 per cen t of the weight of the d ried 
germs. The fat , about 3 '5 gm. of w h ic h  was extract
ed from the microbes, yielded a h ard soap on saponifi
cation with sodium h ydroxide, and proved to be pri n 
cipally a glyceride o f  palmitic acid. In addition, it  
contains a minute amount of the  glycerid e  o f  a volltti le 
fatty acid ,  to which tuberculosis cultures owe their 
characteristic odor, and very small amonnts of lauric 
acid (?) and an acid with an un usually high melting 
point, having apparently a larger carbon content than 
an y acid previousl y noted in plants (Jour. Am. Chem.  
Soc. , xvii i, (49). 

Dr. Ferdinand Ran wez has made use of the X rays 
to detect mineral substances added to saffron as adul
teran ts; Out of four speci mens so exam ined,  on ly  on e 
was found to be pure ; another  contained 62 '13 per 
cent of barium sul phate, and a t hird 11 '75 per cen t of 
that compou n d ,  toget her wit.h a certain proportion o f  
potassi um nitrate. The fourth specime;) contained 50 
per cent of pure saffron,  and t h e  rest consisted of some 
substitute for t.hat drug, faced with bariu m  sulphate 
to the extent of 28 -6 per cent. T h e  pian adopted was 
to wrap a gelatino-bromide plate in black paper, place 

; the saffron u pon this on the same side as the sensiti ve 
film, then al low the rays to act for four minutes, after
ward developing and fixing in the usual manner. The 
foreign matter Is very sh arpl y indicated in the print 
tI lustratlng th e  pa per, Which appears in the Annales 
de Pharmacie for May. 

BADGER'S PNEUMATIC INKSTAND. 

servoir down said passage, and escape through said 
open ing into the ink well, until the level of the i nk in 
the well rises high enough to close the opening. The 
h oles in the neck being located at different levels, it is 
evident that th e amount of ink i n  the well may be re
gulated by placing the d esired h ole opposite t h e  verti
cal groove. When not required for use, t.he i n k  in th e 
reservoir may be shut off from the outside air by turn· 
ing the reservoir so that the vertical groove will be 
completely clos'ld. 

• I e ,  • 
Tile C o st of 'V ar. 

Tbe C hristian Work gives the  following figures re
garding the cost of war an d the casualties caused by i t : 

In the last t wo hundred years France h a s  spent 
£993. 000. 000 in war. Even Belg ium spends e very year 
46,000, 000 fran cs on her army. In less than th ree 
hund red years Great Britain alone has spent £1 , 357, -
000, 000 in war. At Bannockburn 135, 000 men fough t, 
and 38,000 were killed or wounded. Ital y spends e very 
year 14,000, 000 l ire (£560, 000) on her army and navy. 
The French army costs every year 675, 000, 000 francs ; 
the navy, 209,000,000. The peace footing in the Rus
sian army calls for the services of 170, 000 horses. 
The army of Boli via costs the people of that impover
ished country £360,000 a year. At Gravelotte 320,000 
men were engaged, of whom 48,000 were killed or 
wounded . 

• • • 

IN a late n um ber of Com ptes Rendus is a report of M. 
Flammarion th at, i n  the month of April, th ree n E' W  
d i visions i n  Saturn's ri n g  IJad been observed between 
the Cassini d i vision and the Crape ring, thus separat
ing the inner bright ri ng into four  zones. One of the 
dividing l in es was more conspicuous than the other 
two, which were observed with difficulty, because _ of 
fain tness. Such divisions h ave been observed before, 
and some of them, if not all, are due probably to the 
attraction of tbe  planet's satellites. M . Flammarion con
cludes that the fai nter divisions are variable and due 

to the cause j ust named. 

An lntei't'sting case of mimicry in plants is described 
in the Botanical Gazette, that of the seeds of the 
. .  Phil ip pine lsland bean ;' from t h e  coast near Manila, 
which so close ly resemble the quartz pebbles among 
w hich they fall, i n  shape, size, color, luster, h ardness 
and strat ificarion, as to be i ndistinguishable from them 
except by a very close examination. The size and 
shape of the beans are both very variable, ranging 
from four to nine tenth s of an inch in length ; some 
perfectly  resemble well rounded beach pebbles, while 
others mimic pebbles wbich have been broken across. 
Their color varies from moderately dark to light drab, 
some giving a fai n t  greenish tinge ; oth ers resemble 
pebbles of ch alced on y or of crystallized qua rtz. Near· 
ly all the s pecimens show a series of approxi m ately 
parallel darker lines passing round,  very suggesti ve of 
stratification. All  are quite hard, cut only witb diffi
c ulty with a knife, and give a clinking sound when 
shaken together i n  the hand. T h ey are not affected 
by soaking in sea water. 

The last n umber of th e A merican jolI1'!Qal, Modern 
Medicine a nd Bacteriolo/Zical Review, draW! rotention 
to a report recently drawn up by Prof. Conn, 01 the 
Western University, on the bacteriology of milk, ptf'b. 
l ished by the United States Department of Agricul 
ture. Examinations of milk made at various places 
yielded n umbers varying from 330, 000 to 9, 000,000 

microbes per ounce. The milk supply of Boston was 
found to be particularly rich in microbes, as many as 
135, 000, 000 ger ms being found per ounce. The Boston 
Medbal and Surgical Journal lately reported a case in 
which a young llJal) contracted tubercular d isease by 
drinking m ilk from a h E'rd of cows, 59 of which were 
afterward found to be tubercu lous, w h i l e  two persons 
employed in m aking butter from the !lame herd, and 
who d rank large quantities of milk, also became in
fected. Although much has been accom plished in our 
conntry of late years to improve the sanitary con
d i tions surrounding our puhlic milk supplies, yet a 
great d eal still remai ns to be d one, aud there cannot 
be a doubt that the next Important step will be the 
d istri b ution b y  our dairies of " pasteurizerl " milk and 
butter. Tbe example h as alread y been set by one im
portant London dairy company, and it  is to b e  h oped 
that others will follow what is, after all, b u t  a tardy 
imitation of what has been done for some time past by 
our more enlightened neighbors on the Continent. 
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A re HeaUh H e8ort8 Da ngero u 8 � 
The Journal of H ygiene, in a recent n umber, says : 

" Forty y�ars ago, Mentone was a happy vil1age in 
France, where l ived peasantry happy iu thei !· farms 
and in their superb physical state, conditioned by the 
climate. It was discovered that the region was a 
m ost heali ng one for consum pti ves, and it became t h e  
Mecca for t h e  nn fortunates of Europe s o  stricken. T h e  
inhabitants abandoned their  farms t o  wait upon the 
strangers. The strong, h ealth y women forsook their  
dairies and became the wal!her women of t h e  consump
tives' clothes. No precaut ions were taken ; the dbease 
was n ot then understood as now, the theory of tu ber
cle baci l lus n ot h aving been discovered. The place to
day i s  baci l l l l s-ridil en, a pest hole. death itself. The 
h itherto strong inh abitants are emaciated, a coughi ng, 
bleeding people, filled with th e germs of consumption. 
The soil and air are both con taminated with the 
tnbercle bacilli. It is  no longer a h ealth resort." 

The same fate, it is believed,  a waits many other 
si mi lar localities unless active m easures are taken to 
destroy all  germs. This wil l  be a mo�t di fficult task,  
because consu m ptives themselves, a!' a rule, are not 
thoughtful of the danger t hey spread, or of the rights 
of ot hers. They should bear in mind that if all the  
others had been careful, they, too, might h ave es-
capeJ. 

blended, w hich,  when held to the light ,  shows a deep 
ruby color. To this  species the German word sch meltze 
has been applied. 

Other varieties were n amed f:lchmelz aven turine, a 
com binat ion of the last with the  gold s pecks of the 
aventurine ; frosted or crackle gla�s, an d frosted glass 
with masks, flowers, etc. , blown in relief on it from 
within. 

These are some of the pri ncipal procesiles found in 
old Venetia n glass, wh ich, besides t h e  elegance of i t s  
forms al read y  noticed, i s  remarkable for some most 
�rotesque and curious designs i n  the shape of animals,  
fishes, nond escri pts , etc., whillh are stated to h ave been 
chiefly in use for chemical p urposes. Some of the fore
going l,rocesses have been i m itated in other cou ntries, 
b u t  Venetian glass far sUl"passes them all  in the  beauty 
and variety of its out lines and the fragi l ity of i t s  ma
terial, which was of so delicate a n at ure that it was 
believed if poison were poured i nto certain of  t he 
finest speci ruens, the glass would break. 

Germany, during the �ixteenth and seventeenth cen
turies, manufactured a n u mber of l arge glass gobJets, 
ornam ented with armorial bearing!', figure s u bjects. 
foliage. and inscri ptions i n  enamel colors, which 
afford much interest and i n formation on contempora ry 
events w h ich commemorate the purposes for which 
they were often specially made. 

.. • • I • Engraving on glass, though commenced with the 
Gl a88 of the Fifteenth, S i x teent . .  and Seventee nth d iamond point  by t h e  Ve netians i n  the  t;ixteenth cen· 

Uentu ries. tury, was carried to greater perfection by mach i n ery i n  
Foremost stands Venice, which,  a t  t h e  begin nin g o f  German y, France and Hol land,  from the seventeenth 

the thirteenth century , obtained workmen from Con- century to t h e  presen t  t ime.  Etching on glass by 
stanti nople, and fonnded worksh ops that were i.n full Uleans of  a powerful  acid was also practiced i n  the 
activity t i ll  1291, when they were all transferred t o  the se venteenth century, the discovery being attributed to 
neighboring island of Murano. D uring th e fourteenth Schwan hard, of  Nuremberg, whose seeret, however, 
century the pri ncipal manufacture consisted of beads, died with h i m. 
i m itation jewels, etc. ,  which found a ready market in The first manufacture of glass e�tabl ished in this  
Asi a  and Africa. In the fifteenth century an impetus country a ppears to h ave been in t h e  year 1557, at the 
was given to the manufacture, arising from the cap- Savoy House, in the Strand. In 1635 a patent was 
ture of Constantinople by the TU'rks, and the rev ival granted to Sir Robert Mansell for gla�s maki ng, but it 
of ancient art i n  Ital y ; the former t h rowing the glass could not h fl.ve been on any large or important  scale, 
trade almost entirely i nto the hands o f  the Venetians, as the same patent empowered h im to i m port Ven etian 
w hi le t h e  latter furnished the artist with fresh and glass. I n  1670 the second D uke of B ucki n g h a m  in
val uable sources o f  desi g n .  It was not, however, unt i l d uced some Venetian workmen to settle i n  London,  
earl y in  t h e  sixteenth century that the very beau tiful bnt ornamental gla ss making never prospered, a n d  it  
process of  w h i c h  so many and such exq uisite varieties was not u ntil the present cent ury that the  h igher 
are to be met with in private and p ublic collections branches of  decorative workman�hip  have been suc
was d iscovered-a discovery which at first was religi- cessful1 y practiced, and their application extended to a 
oUli'ly kept secret by the  manufacturers themselves, great and increasing variety of s u bjects. 
and against the divulgence of which the Venetian gov- It may be remarked that  in t h e  arts of glass making, 
ernment passed most stringent orders and threatened pottery and metal work, t h e  Ea�t preceded and ex
the severest penalties ; whi le, on the other h and, the cel led the West in works of industrial art.-The Pot
glass makers who remained faithful and silent, content tery Gazette. 
with M urano, were made citizens of Venice on that ac- -----_4_' .... HI ..... ------
count al one, the  highest official positions being open Kesph'ability o f  A i l' i n  which a Ca n dle F la me 

to them ; ind eed, such sin�ular h onor was paid t o  t h em ,  1 8  Extlngul s h e d . *  

that m asters of the art were looked upon as litt le i n- At th e  last meeting of th e Brit ish Association t he 
ferior in d ignity to the h ighest nobles, and special and author stated t he composition of artificial mixtures of 
peculiar privileges were extended to th em . nitrogen and of carbon d ioxide wit h air which were 

During the whole of the sixteenth and seventeenth j ust able to extinguish  various flames. It  was found 
centuries Venice was the  principal glass manufactory that the  flames of ordinary candles and lam ps were ex
of all Europe, at which every conceivable variety for tingu ili'h ed by mixtures w h ich contai n ed on an average 
use and ornament was prod uced. Early in the eight- abou t 16 '5 per cent of oxygen and 83 '5 per cent of th e 
eenth century t h e  Bohemian manufactu res became extinctive gases. A flame of coal gas, however, re
noted , and the cut glass of that coun try cau ght Fash- quired for its extinction · a ' mixture st i l l  poorer in  oxy· 
ion's ever variable fancy. From that period the art gen, and eontaining 11 '3 per cent of oxygen and 88 '7 
gradually declined at M u rano,  and the privileges of per cent of the extincti ve gases. Th ese results h av e 
th e  glass m aker!> were ann uled. Theil came the decay since been confirmed by a different lllet hod . 
of the republic of Venice, and its d estruction by t h e  The method cOIl8isted i n  allowing t h e. flames to b urn 
French at the close of the eigh teenth century ; since in air inclosed over mercury unti l  they were exti n g ui:,;h 
w h ich time, alth ough t h e  m anufacture of glass is  still ed ; the  remaining exti nct ive atmosph ere waR th en 
carried on at Murano, its  glory has qui te departed, and s ubj ected to analysis, w h en its com posit ion was found 
its principal trade aga i n  reduced to  beads and orna- to be practically  identical w ith that pre dously obtain 
m ents. ed from the artificial mixtures. An analys is  of air ex-

More even than for the exquisite beauty and delicacy pired from the lungs proved that it  was also of th e  
o f  i ts contours and proportions, Venetian glass i s  cele- same composition a s  th at w h i c h  exting u i shed the 
brated for its  ornamental patterns in  latticin io, or flame of a n  ordinary candle or lam p. The average 
milk- white thread work, enamel, etc. The principaJ and I percentage composition of expired air and of air w h ich 
most characteri,;tic varieties of th e  manufacture were : extinguishes a candle flame is as follows : Oxygen, 

(1. ) S ubjects in white  or staIned ghss, ornamented 15 '9 ;  n itrogen, 80 '4 ; carbon d ioxide, 3 '7, 

with enamel colors and gi lding. ' Now an atmosphere of th is  com position is undoubt-
(2 ) Glass ornamented with latticinio, or small milk- edly respirable. Physiologists state that a ir  may be 

w h ite threads, which, either milk- w hite or otherwise breathed until its oxygen is  reduced to 10 per cent. 
colored, are inclosed in the glass. These are spirally The m axim um amou n t  of carbon d ioxide w h ich may 
t wisted into a charming variety of patterns. be present is open to question, b u t  it is undou bted l y  

(3. ) Pieces i n  w hich t w o  sheets o f  thi n  glaEls are con · considerably higher than 3 per cent,  Dr. H a ldane 
joined. so as to form a net work of lattici n io or other maintains that the  above atmosphere is  not only re
colored threads, between each mesh of which a ISmail spi rable, but could be b reathed by a h ealthy person 
air bubble is  formed. The extreme delicacy,  exact- without i nconvenience of any kind : he further s tates 
nes!', and minuteness of these pieces h ave defied all that no permanen t  inj ury would result from b reath in g  
efforts a t  successful imitation. T h e  variety was kno w n  such an atmosphere for some t ime. 
as vitro di trina (lace work glass). The conclus ion to be drawn from these fact s  is that 

(4. ) Mosaic glass, in wh ich sl ices of colored th reads an atmosphere must not be considered to he dangerous 
or reeds were placed within two layers of w hite glass, and irrespirable because the fl ame of an ord i n ary 
and fused into masses ready for forming vases, etc. candle or oil lam p  is extinguished by it .  The view is 
This kind has been very successfully revived i n  the very general ly advanced that a man must on no 
present century. It was termed millefiore or vitro account vent u re into air which extinguishes the flame 
fiorito (flowered glass). of a candle or of  a b undle of I>h avi ngs.  It will be  seen 

{5. ) Glass in w hich minute particles of gold are ar- that this  precaution may deter one from e n tering an 
ranged in patterns and fused. or in which metall ic  atmosphere w h i ch is perfectly safe and respirable, and 
fll ings were dropped i n  t h e  process of fusion, so as to from doing duty of a h u m ane or n ecessary character. 
form patches or specks of gold, etc. , called aventuri ne. An atmosp h ere which ext ing'uishes a coal ga� fl ame, 

(6.) Dark m ottled glass, of various colors, fused and * By Frank Clowes, D.Sc. -From the Engineering and Mining Journal. 
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howe ver, appears to approach closely to the li mit  of 
respirabil ity, as far as the proportion of oxygen which 
it  contains is concerned. Hence the coal gas flame 
appears to be a more trustworth y indicator of respi ra
h i l i ty  t h an t h e  flame of a candle or oil lamp. Un
d oubted ly the candle and lam p flames should be d is
carded as absol ute tests of the respirability of air. 

• • • • • 
Etiology a n d  Pa thology of O b e s i ty. 

Ed gar T h om pson, M. D. , translates from L'Union 
Med. for t h e  Med ica l Review t h e  fol lowing as to the 
cause of obesi ty. As a general rule, obesity i s  more 
freq uent in cold cli mates than i n  h ot. T h e  i n h ab itants 
of the extreme north are very fat from the great absorp
t ion of fat t y  foods, oils, etc. This  su perabundance of 
food with the increasing use of a lcohol and a m ore i n
d oor life is favorable to the production of fat. 

T h e  inhabitants of the torrid zone w h o  l i ve on a 
scan t fruit d iet and exercise constantly i n  the open air 
rarely fatten.  

All  auth orit ies agree that alimentation plays a strong 
role i n  obesity, but the opinions as to the part icular 
foods are not unanimous.  

In t he normal n utrition the fats i ntroduced i ll the 
alimentary canal are broken up into glycerine and 
fatty acids, and the greater part is  oxidized in t h e  
organism-bod y heat re/Su lting from t h e  com b u s t i on. 
The s mall amount w h ich escapes i m m ed iate com bus
tion a ccumulates i n  th e various t i ssues and const i t u t es 
a reserve which can be ut i lized when the  s upply of fa t, 
from without, fails. If t h e  amount of foods are super
ab undant, or if  their oxidation i s  i n eomplete, the 
eq ui l ibrium wiII  be lost, and t h e  fat w i l l  accum ulate in 
the ce l lu lar tissues. causing obesi ty. 

'fh e  inordinate use of  albuminoids call contri b ute to 
obesit y. Lean meat gluttons get fat. Tn t h e  p h y t.:io
logy of n utrition the albulll ino ids  can be t ransformed 
i n to der ivati ves identical w i t h  fats and hyd roca r bons. 
These fatt y  bodies arise when more a lbumi n oids a re 
presented than can be complet ely oxid ized into urea, 
etc , ; the  s u rplus is  incomplet e l y  oxidized into the fats. 

Fat can also be formed f l O m  h ydrocarbons (su gars). 
One part is oxi d i zed i n  the organism, w h i l e  the res t is 
t ran sform ed into fat (Liebig). Selon Beau niz explains  
t h e  form ation of fat i n  con n ection with h ydroc-arbolls 
in a d i fferent way . He suggests that the h ydrocarbons 
are not  ch anged into fat at al l , but  bei ng more easi ly 
oxidized than the fat i n  foods, they will  be taken up 
for combustion i n  preference to the latter, and all of 
the i ngested fat will , ltherefore, accum nlate unchanged,  
produci ng obes i ty. 

The author concludes th at all kinds of foods can prn
d uce fat. Beverages can influence the deposit ion of 
fat . It is generally admitted t hat water, taken i n  
large amounts, favors corpulency. Dancel's t reatment 
of  obesity is  to l imit the  water d rank b y  t h e  patient. 
The alcoholic o bese bloat is  proverbial. A lcohol 
causes the accumulation of fat by limiting i ts oxida
tion. The alcoh ol acts as an easily com b u st ib le  food 
and displaces the fatty foods by reason of its greater 
affinity for oxygen . This habit can be a cause of 
obesity. 

Lack of muscular exercise hinders the oxidation of 
the fats as well as the Othel' n utritive metamorph oses. 
Sedentar y h abits h ave a similar effect. In the female, 
obesity b as a close conn ection with certain p hases of 
geni tal l ife. Some women fat ten immediatel y  after 
inarriage ; oth ers become obese after pregnancy ; others 
sti l l ,  after the  menopa use. 

Frequen tly obesity develops from an accidental 
cause, change from an active to a sedentary life pro
motes i t ; sometimes it occu rs after an acute febrile  
d i sease, as pneu monia and t.y phoid fever. All  th ose 
nutri tive changes which h i n d er the oxidation of fats 
promote obesity. 

• I • • • 
A L i v i n g  F o s8i1. 

Prof. Denny recently gave a d emoIl8tration to h is  
students at Firth Coll ege, Sh effield, England, of  a 
very unusual and i nterest ing nature, says the W est
minster Gazette. Among the most ancient o f  " ani m als 
still i n h abiting our planet is t h e  so-called m ud fish 
(Protopterus) of  Africa-a creature wort h y  of our re
spect, i f  only in  consideration o f  i ts vast anti q u i ty, 
w h ich dates far back in the early ages of the world. 
Of popular interest, the lIIost striking featu re of the 
mud fish is  th e possession of l ungs as well as gills ,  On 
the a pproach of the  dry season, in its  nat ural haunts 
in Cen tral Africa, th"  w ud fish hollows out a cham ber 
i n  m ud, and e nters upon a period of rest ex ten d ing 
over man y m o nths, d u ring which time it is without 
access to water, and b l'eatht's a i l· only.  While  i n  the 
lI lud these fishes may be dug up,  and sur vh'e evtln 
a fter a j ourney across the world in  t h e  dry state.  
Prof. Den n y  rpcei ved a short t imt ago one o f  these 
mud blocks. In the presence of the students  the h ard 
block was placed i n  warm water, and after being thus  
exposed for nearly two hours t h e  fish ,  which went  to 
sleep in tropical Africa man y month'!  ago, awoke and 
came forth from its  tern porary sepulcher to fi nd itsel f in  
a bath of tap water i n  t h e  b iological laboratory of  
Firth College, w here it is  now alive, and doubtless 
happy. 
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ACCURATE MEASUREMENTS. 

In m any mach ine shops and man u factories where 
i. ineh or -.' .. inch hi considered close enough, it is not 
real izerl what degree of accuracy is meaut by hal f  or 
quarter of a thousandth of an inllh. There are, h ow 
ever, a great many shops and manufactories, as well 
as �overnment machine construction shops, in which 
one-half or one-q uarter of a thousandth o f  an inch is 
s poken of as a quantity of considerable im portance. 

In modern machine tool bui lding, grad uating of 
scales. etc . •  the call i s  for 
greatel' accurallY, and ma
chines h ave been des igned 
to meet this demand . 

Accurate read ings from 
a m icrometer caliper can 
be made to TO!oo of an inch ; 
from this one is able to 
j ud�e with what care the 
parts of such an instru
ment m u st be m ade, as a 
slight inaccuracy in any 
one of the parts will often
times throw the others out  
of adj ustment, and i m pair 
the result. 

� c itn t if i c jmtrican. 
the micrometer screw i n  the head at the righ t of the 
machine. 

In taki ng a m easurement the machine is· first adj ust
ed to a point on t.he finely grad uated scale correspond 
ing to the nearest 40th  to the size to be measured. 
Distances less tha.n -lr; of an inch are obtained by 
means of the micrometer scre w. 

Measurements may be made on this machine to 
0 '00001 of an inch, and with ordinary care m easure
ments  may be made of yariat ions not exceeding 0 '00005 

lished the resu lts thereof in the Elektroteknisk 
Tiddskrift, of Christiana. 

These experiments show that in such a field the 
cathodic rays are considerably deflected ill the direc
tion of the lines of force and may even be concen 
trated u pon the surface of the glass to snch a degree 
as to cause the fusion of the latter. MUllh more than 
this, they clearly prove that the rays that emanate 
from one and the 8ame cathode fall in groups whose 
physical constan ts are connected by some definite law, 

j ust as are the frequencies 
of the different toues emit
ted by a rod in vibration. 

These researches present 
some im portance as con
cerns the theory of the 
aurora borealis. As well 
known, Mr. A. Paulsen , 
the learned director of the 
Meteorologica.l Institute of 
Copenhagen, claims that 
the aurora borealis owes 
its origin to the phosphOl' 
escence of the air prod uced 
in the u pper regions of the 
atmosphere. Mr. Birke
la nd puts forth the idea 
t hat terrestria l  magnetism 
may be th e ca use of s uch 
phosphorescence, w h i c h 
becomes intensified in the 
v icinity of the  terrestrial 
poles. -L' Electrieien. 

�.--+-••• ---
The qui n qu e n n ial Cen

s u s  oC L o n do n .  

Expensive special ma
chinery of great accuracy 
is necessarily req uired for 
this  class of work. These 
m achines h ave been the 
outgrowth of long experi
ence and the constan t a p
plication of some of our 
best mathematicians. The 
final testing of a caliper of 
the kind mentioned above 
m ust be made with the 
m ost delicate instruments, 
or with standards made to 
exact size. 

The accom panying cut 
shows the measuring ma-

MACHINE FOR MEASUREMENTS OF GREAT PRECISION. 

The result of the census,  
taken for the purpose of  
ascertaining the number 
of persons present with i n  
each parish i n  the ad m i n 
istrati ve county of LOll -

chine, one of the n umerous appliances for seeu ring great 
accuracy peculiar to the shops of the Brown & Sharpe 
Manufacturin� Com pan y, of Providence, R. I. ,  anrl 
used for the measuring of standard gages, and other 
tools that must be finished to exact size. 

One of these m achines was exhibited at the World's 
Fai r, at C hicago, where it was shown publicly for t h e  
first time. Th e  base of the  machine consists of a m as
s i ve bed 1 8  inches hi�h. On top of this bed there are 
t wo movable heads, fi t.ted to the broad flat surface, 
and �i bbed at the sides. 'fhe large head, shown at th e  
le ft, carries a bar having a finely graduated scale, 
grad uated to fortieths of an inch,  fastened to the up
per side. The grad u-
ations on the inner 
side of the scale are 
so fine as to be nearl y 
invisible without the 
aid of a glass. Above 
this scale is a micro
scope, fitted with a 
micrometer eyepi ece, 
for reading the gra
d uations:  the micro
s c o p e  is m ounted 
upon a slide parallel 
with the scale. By 
t h e  use of this  slide 
the capacity of the 
machine is 1 6 inches 
in len�th . 

On the s IJ] a. l l  e r 
head, shown at the 
right, also movable, 
is a m i c r o m  e t e r 
screw. T h e  m icro
m e t e r grad uations 
are read by means of 
a v ernier scale, mak
ing the val ue of the 
graduations e q n a I 
0 ·00001 of an inch. 

The cone shown at 
t h e  back of the ma
chine is for the pur
pose of con�entrat
ing the light n pon 
the graduations of 
the �cale. 

of an inch. In the !lame clas!5 of appliances i s  the Odon
tom engine for milling templets and for making c utters 
for the teeth of epicycloidal gears with th e c urves thea 
retically correct. The variations left by the mil l ing 
cutters made from these templets do not exceed 0 '001 
of an i nch. A standard yard, used for reference, may 
also be considered on e of these appliances. 

. ' . .  
X B a ys and the A u ro ra Borealis. 

A series of expE'riments of the greatest interest, 
relati ve to the action of a powerful magnetic field 
u pon the cathodic rays in Crookes or Hittorf t u be!'. has 
been undertaken by Mr. Birkeland, who has pub_ 

don, on the night of S u n 
day, Marllh 29, h as not ye t been officially declared,  
but  we believe t h e  ret urn will  sho w an increa�e 
of 221,000 in the population of the prescri bed area 
since the census of 1891. At that date the popula
tion of the adrninistrat i ve county, which incl udes 
the hamlet of Penge, was 4, 232, 118. We may, th ere
fore, reckon that the total was raised at, the close 
of March last to someth i n g  li ke 4,453, 000. When the 
censlls of 1891 was taken, the popUlation of Penge was 
fo und to be 20, 375. In 1894 i t was estirnated by the reg
istrar-general at  20, 589, showing, therefore, a small rate 
of increase. If  we add the whole of the quinquennial 
increase of the administrative coun ty t.o the population 

of London, as shown 
in 1891, we get a 
total of 4, 432. 743. 

The registrar-gen
eral has estimated 
that the population 
of London, by th e 
m iddle of the presen t 
year, w 0 u I d be 
4,435, 955. B u t  there 
is a gain of three 
m onths in this reck
oning, owing to the 
circumstance t h a t  
the national census 
is taken at the COUl
mencement of April ,  
or t h r e e  months 
e a r l i e r than the 
midsummer epoch. 
As there is an in
crease of more than 
43, 000 in the popula
tion of London in a 
y e a  r ,  th e t h l' e e 
mont hs' deo Ilction 
will bring down the 
esti mate to 4, 425, 000 
for March last, or a 
q u i n q u e n n i a l  in 
crease of a little over 
213, 000. It h appens 
that, if we take the 
increase estimated 
by the registrar-gen
eral for each year 
from 1891 to 1895, 
both inclusi ve, there
by constituting a 
quinquen nial period, 
the increase becomes 
212, 593. 

The recent  cen
sus seems to sho w  a 
more rapid growth.  
- L o n  0 o n  Stand-

The chief adju st
ment of the mach ine 
is  m ade by the ad
j ustment of th e hai r 
line of the micro
s c o p  e coincident 
with the lines of the 
finely g r a d  u a  t e d  
s c a l e .  T h e  other 
m easuring point is 
placed by means of BROWN & SHARPE MEASURING MACHINE IN USE. ard. 

© 1896 SCIENTIFIC AMERICAN, INC.



Dark Ltg-h i. 
The claims of M. Gustave Le Bon, a F\'ench physi

cist, to have discovered what he terms " dark light "
an invisible form of radiation arising froUi the passage 
of ordinary l ight through apparently opaque metal 
plates, and capable of prod ucing shadowgraphs like 
those of thE' X rays-have'alread y been noticed in  these 
colum ns. M. Le Bon's experi m�nts h ave been described 
before the French Academy of Sciences, a sufficient 
proof that t hey have been performed in good faith ; 
but hi�  conclusions have been usual l y  looked upon with 
suspicion. men of science 
having generally thought 
that he has been decei ved 
by the filtration of l ight 
through chinks in his  plate 
holder, or by some similar 
action. Nevert hele�s, his 
experiments and papers 
continue, and in h i s  l ast 
pa.per, read on May 11, he 
asserts that U1any forms of 
invisible rad iation. incl ud
ing Roentgen's X rays, rays 
from fl uorescent  bod ies, 
the ray:; discovered by h i m 
self a s  noted above, and 
others, are all  merely forms 
of " dark l ight, " which 
term he thus widens in ap
plication to cover all k inds 
of rad iat ion capa ble  of af
f e c t  i n g a photographic 
plate, but not the  ret ina  of 
the eye. Le Bon'i' experi
ments have been unac
countably neglected in this  
country .  They are so s im
ple that i t  should be easy 
for almost an y one to prove 
the truth or falsity of his 
claims, yet no one a ppar
ently has t h ought it worth 
whi le  to take the trouble, 
One American scienti fic 
magazine of h i gh repute 
even refers to his exper iments as experiments on X rays, 
says the  Literary Digest. It is quite certain, however, 
t hat there are forms of invisible radiation capable of  
taking a photograph , besides the famous X rays. 
SOllie of the methods of photographing " in the  
dark " were known,  in  fact ,  long before Roentgen's 
d iscovery. It may be that Le Bon h as really discov
ered a new and related form of radiation, and in any 
case h is  recent classi ficat ion of all such forms under one 
com prehensive head is a step in the right direct ion. 
We translate below an extract f!'Om the paper alluded 
to above, together with an abstract of other portions 
of i t, f!"om Cosmos (Paris, May 23) : 

" To place h is previous experiments definitely beyond 
all the objections brough t  
against · dark l ight, '  nota
bly that which suggests 
the filteri ng of ord i nary 
light throngh the cracks of 
the plate holder, Y. Le 
Bon has undertaken new 
experiments with the  ob
ject ot condensin� it on 
the surface of metal Dlates,  
and then obliging it to pa:;s 
through these and act on 
photographic  p I a t e  s in 
darkness. We quote from 
his commuDif'ation the d e
scription 01' his experi
ments : 

. .  " fake a sheet of cop
per an d one of lead , about 
one m i llimeter i n  thick
ness ; place each of these 
two sheets in a photo
graphic pri nting frame i l l 
stf'ad of the sheet of glass 
and expose one of the facf's 
-one only-at a distance 
of 20 cent imeter� [8 inche�J 
to the  l ight  of an electric 
are, for one hour. Re
mo\'e the  two frames to 
darkl.less and allow thprn 
to cool for two hours. Re· 
move the sheets from thei r  frames ; then ,  between the  
t wo facf's that. have not been exposed to  t i le  l ight., place 
a sensit i zed glass plate, and the object tha�  we wish to 
reproduce, a photographic  negative for inst.ance, taking 
care that the object shal l be between the copper and 
the sen ,:itized plate. To avoid all contact action, be 
careful to separate the sensit ized glass from the object 
to be reprod uced, by a shf'et of glass or celluloid. It 
will be sufficient to leave t h e  whole in darkness for five 
or six hours, to obtain on development  a perfect image 
of the object placed between the metal sheet and the 

photographic plate. It is then evident that the light 
condensed on one of the faces of the sheet of copper 
has traversed the metal and llIade an impression on the 
photographic plate. ' 

. .  Adopting the term ' dark light ' for all forms of 
in visible radiation hitherto discovered , M. Le Bon 
bf'lieves that he has been a ble  to establish the follow
ing classification : 

. .  X Rays.-These traverse black paper and organic 
substances, do not. pass through most metals, and are 
neither refiected nor refracted. 

A HUT IN PROCESS OF CONSTRUCTION. 

. .  Invis ible Rays from Flnorescent Bodies.--These pass 
th rough metals, as Messrs. D'A rsonval and Becquerel 
have shown, are refracted and reflected, and present, 
consequently, no peeuliarity permitting us to identify 
them with the X rays. 

. .  Rays that are Formed when'Vis ible  Light Falls on 
Metall ic  Snrfaces. -The resea rches of M. Le Bon show 
that these rays do not pass t h rough black paper, nor 
through the greater part of orgauic substances, but 
that they pass through a large n umber of metals. 
They also possess the property of being condensed and 
diffused, l ike electricity, on the surface of metals. 

.. Rays Belonging to Organic Beings.-Rays are 
emitted by organized beings in darkness, which allow 

MATABELE HAMLET. 
From photograph8 supplied by the Societe de Geographie. 

us to photograph them, as M. Le Bon has shown by 
operating on ferns, fishes and va riolls a.nimals. These 
rays  appear to be related to the in vi!d b!e rays of phos
phorescence, but t hey d iffer nevertheless in that they 
do not pass throngh metal l i c  bodies, at least. those 
experimented upon- notably aluminum. "  

• .  e I • 
COMO. i n  Italy, is the b i rt h place of Alessandre 

Volta, lind wi ll celebratp, i n  1 899, th e h undredth anni 
versary of hi:.  inven t ion of  t Ilt' voltaic battery b y  an 
electrical exhibition and congress. 

4 1 
THE lIATABELES AND lIASHONAS. 

BY Pa LEJlOBOF, IN IlAG.ASIN PITTORESQUE. 
Matabeleland and Mashonalalld form part of Brit

ish Zambezi or Rhodesia. as it has been named from 
Cecil  Rhodes. Various conveL tions with the neigh
boring powers_have assured to England the possession 
of this vast country extending northward from Cape 
Colony. and which a privileged company-the Char
tered Company-has tried to render valuable. The 
results thus far obtained by no means correspond 
to the amount of mOlley and labor expended in the 

exploitatinn of the. coun
try ; for, although some 
parts o f  the territory, in 
the neighborhood of the 
rivers-like that in the 
neigh borhood of S e n  n a 
shown in our enlrraving
present a I' e a I tropical 
beauty, the greater part 
of Zam bezi is arid and 
barren, its only r i c  h e  s 
being a f e w  auriferous 
veins which scarcely repay 
the cost of the first instal
lation ; and furt hermore, 
it is very difficult to estab
lish t rade wit h the na
tives, especially with the 
Matabeles, who are sup· 
posed to belong to the 
most refined tri be of the 
Kafir races. Im perious, 
warlike, accustomed t o  
maintain themselves b y  
their raids on neighbor
ing tribes, Matabeleland 
was, unti l  a few years ago, 
a very powerful I' e a I m, 
The chiefs of all of these 
South African tribes, the 
Mashonas, the M atabeles 
and the Zulus, enjoy a 
real authority in "pite of 
their air of indifference 
and physiognomies which 

offer so litt.le that is att ractive in the eyes of white 
men. and for t.his authority there is fierce contention 
among the descendants of a deceased chief. 

Like the ancient feudal lords, African princes 
usual ly obtai n supremacy over their people on ly 
at the price of the blood of their opponents. ' The 
reign of the last monarch of the Matabeles, Lo Ben
guela, was:inaugurated by the massacre of all of his 
brothers. It is true that he was encouraged in this 
particularly by his sister Njina, who hoped also to 
gain power, bnt having, in  her turn, been accused of 
casting a spell over the queen, rendering her barren, 
t h e  tender sister was condemned to death and h ung 
from a t�ee on A pril 2, 1880. It  is thus seen that the 

women of these countries 
play a certain ! part, in 
spite of the state of servi
tude endured b y t h e  
. .  weaker " sex among all  
primitive races. The dis
tribution of work is often 
q uite the reverse of that 
which we are accustomed 
to see among c i  v i i i z e d  
people. O n  the shores of 
the Zambezi, especially 
where the breeding and 
raising of cattle is impos
sible on account of the 
ravages of the fly tze-tze, 
agriculture constitutes the 
only occupation of the in
habitants. 'l'he  work of 
the fields falls e n  t i r e  I y 
upon the women, w h o  
sta.rt off E'ariy in the morn
ings to c u i  t i v a t  e the 
ground and raise the  grain 
and corn. Mil let or sor
ghum, called mabele by 
the M a t a b e l e s  a n d  
imphi by the  other tri bes, 
constitutes their principal 
food. The c o o k i n g  is 
careful ly attended to by 
the men who remain in 

the village, and they also take care of the household 
arrangements. After the return hOllie the  mem bers 
of the family assem ble around the pot, into which 
each one d ips his fi ve fingers and makes a ball, which 
quickly di�appears down h is th roat. 'l'h i s  is  the one 
meal of the day. They talk often unti l  very late at 
night, all smoking the daga, a kind of nati ve tf,bacco, 
after which all go to bed, either inside of the h uts or 
i n  the open air, rolled in a sheepskin.  

Contrary to the practice among other African races, 
the Matabele wOllleu are subjected to a most austere 
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regime, s ueh as is almost unkno wn among other pri mi
t i ve peoples. An y  immorality, especially of young 
girls, is severely pun ished, and E u ropean travelers 
have seen young people iustantly p u t  to death for 
such offenses. This severity is much relaxed in re
gard to their relations with w hites, th e birth of a 
halfbreed child giving prestige to the mother. 

Thl? d wel lings of the Matabeles, as well as those 
of the Mashonas and other Kafir races of Southern 
Africa, vary according to the importance of the tri bes 
and the  positions of the occ u pants. '1'hose intended 
for the  masters are generally round, spacious, wit h 
an opening serving for a door by 

J,itutiii, �tUtri,au. 
Extraordi nary Skin Grafting. 

Dr. Nicholas Senn has made a success of all 6xtra
ordinary operation in skin grafting, says the Chicago 
Times-Herald. Nothing of  the kind was ever tried 
before, and the eminent Chicago surgeon has startled 
h is  medical brethren again by his daring, and is re
ceiving their plaudits for the triumph of his remark
able experiment. 

The parboiled hand of a man, devoid of ski n on its 
back, was i nserted in a pu ncture made bet ween t he 
skin and flesh of the m all's 
own stoma ch and fastened 

Arthur Brander and John Brander, both friends of 
w ine, were educated in that country. I was a stud
ent at the Edi n burgh University. The rules are ve ry 
strict, and 80 are the pi'ofessor�, but it is all for the 
best ; you learn a grE'at deal more. 

. .  I have been all through Europe-France, Germany, 
Great Britain and Greece-but there is no country that 
shows :s uch a great amount of enterprise as America. 
New York, I th ink, is the  greatest city in the world, 
and San Francisco is  the prettiest. I am not a 

stranger, for I stayed here a 
month when on my way to 
Scotland .  

w h i c h  adm ittance i s  obtai ned to 
t'he k raal or inclosure reserved 
for the  mem bers of the family. 
All are made of reeds or bam
boo. Some of the tribes give a 
certain elegance t o  the construc
tion of t h ei r  houses, w hich are 
square and thatched. recal l ing 
the isbas of the Russian peas
ants. The h uts occ upied by t h e  
servants and slaves are, o n  the  
other h and, not h ing .b ut  misera
ble kennels, often much dilapi
dated , and for a door th ere is 
on l y  a hole at the base of the 
hut, which can be entered only 
by crawling in. A NAT IVE MEAL. A SOUTH AFRICAN PRINCE. 

" I  am a confirmed bicyclist 
and ride whenever 1 get a 
chance. I believe I would have 
ridden out here from New York 
if the road s had been good. On 
Mon day I am going down tow n  
t o  purchase twelve wheels t o  
take home. w i t h  me for the 
members of my h ousehold and 
my family. They will be the 
first w h eels to be introduced in 
the i sland�, and I know the 
nati ves will lJe astonished when 
they see them. It will be 
funny t o  8ee a lot of men and 
women with nothing on but 
pareus (native body cloths) 

A �lo w  transformation, how·· 
ever, is taking place in the  lives of  th ese people, as 
EuropEan c ivi lization penetrates i nto their country. 
The .. Chartered Company," often decried, has al
ready accomplished considerable work : roads have 
been made, rail roads built and exch anges established 
wh ere the nati ves become familiar with European 
products, t h e  need of which they begin to feel m ore 
and more. Who knows but these gro wn-up children. 
gay, unconscious, naive rather than perverse, may 
render a great service to h umanity b y  trying to fer
tilize th e immense tracts which are !;till uncultivated 
and which lcan be transformed into prod ucti ve l and 
only by the labor of man ? 

• • • 
A NEW STEADY REST FOR ENGINE LATHES. 

A handy form of stead y rest, so arranged as to facili
tate the l in ing up of work in the lathe, h as been pat
ented by Mr. John H. Blum,  of the Western Iron 
Works, East Second Street, Butte City, Montana. 
The · stand is made i n  two h al ves, w hich are hinged to
gether, and secured b y  a bolt at the free ends ; the 
base being adapted to slide longitudinally on the bed 
of the lathe, and to be secured th ereon by a suitable 
clamp, as shown in the accompanying illustration. 
The stand is annular in shape and is accu rately turned 
to receive an annularHaw carrier, w h ose periphery is 

BLUM'S ST EADY REST FOR ENGINE LATHES. 

beveled and rotates snugly in contact with the 
stand. 

In the j aw carrier are a number of radial grooves, in 
which the jaws that engage the work are titted to slid e  
freely. Each of the jaws carries a bolt, w hich extends 
at right angles to the jaw, and passes through a cam 
slot formed in a flat ring which is  mounted to turn in It 
circular recess formed on the inner face of the jaw 
carrier. These bolts also pass t h rough radial slots 
formed in th e  back of t lw :stand. The ring is provided 
with a h andle, by the o perat ion  of w hich the bolts and 
the ja ws to w h ich they are attached are caused to 
travel in the cam slots and are given a rad ial m otion to 
or from the work in the la t he. By this m eans the jaws 
are simultan eously moved i n  to engage the work. and 
the jaw bolts having heen tightened u p, the work so 
engaged is h eld in the center of the rest. If it is de
sired , the jaws can be provided with rollers as shown in 
the illustration. 

there for three weeks, literally in a sling of skin and 
flesb. When it  was removed it was found that the 
skin of the stomach had grown to tbe back of the 
hand. It was carefully treated, trimmed down to 
where it should grow, and a triumph in the su rgery of 
skin grafting was made public. 

The patient is  E. E. Lyday, cash ier of the First 
National Bank of Newton, Iowa. H e  has been a resi
dent and busine�s man of that place for years. Mr. 
Lyday was a victim of a wreck on the C bicago, Rock 
Island and Pacfic Railway at Grin nell ,  Iowa, in 1894. 
The hot air pressure on a coach at that time severely 
scalded his  face and hands. He was scarred for l ife. 
In the course of time he recovered the use of h is  left 
b and, but his righ t  hand was 80 parboiled and mai med 
that he lost control of it. The member was like a 
piece of mangled beef. Tbe skin was hopelessly and 
permanently gone from finger tip to wrist, .  

Being {:ossessed of means, M r. Lyday sought the 
best  of surgical aid regardless of expense, but  w ithout 
avail until recen tly. Several weeks ago he came to 
C hicago and went to St. Joseph'l:l Hospital. Dr. Senn 
was summoned. 

The surgeon found that th e hand baffled all old 
remedies at grafting. He finally decided to make an 
experi ment as the last hope for relief. Lyday shud
dered at the suggestion, b ut pluckily agreed to the 
test. Dr. Senn decided that the chance was to slice a 
piece of skin in Lyd ay's breast or stomach so that the 
h and could he inserted therein between the flesh and 
skin , thus practically making a sling of skin aud flesh, 
in which the patient could rest his disfigu red hand. 

Lyday first submitted to the knife Apri l 25. A piece 
of his skin th ree inches in width, five inches long and 
one·quarter of an inch thick was skillfully cut. The 
uniqu e  bandage was l ifted to perm it the insertion of  
the  mangled and scalded han d  which n eeded a n e w  
covering. The h a nd was placed i n  t h i s  novel grafti ng 
device. The triumph was com plete. The skin had 
grown on the back of the hand,  and a process was 
prom ptly applied to substitute another sk i ll on the 
stomach and brpast from which the strip had been 
t ransferred to the hand. 

A photographer took advantage of the opportunity. 
and seve ral good negatives of the achievement were 
secured. Mr. Lyday is in excellent spirits, and Dr. 
Semi naturally is proud of the success of his novel ex
periment. 

• · e  . •  
'rhe Bicycle A.mon� 'he Savages. 

Oscar Tomare, the pri nce of the island of Bora Bora, 
one of the largest of the Society Islands, in the South 
Pacific Ocean, arrived recently in San Francisco from 
Scotland, where for the last five years he has been 
taking a course in English. The prince is a tall, dark 
young man, about t wenty fi ve years of age, with a 
pleasant. affable manner. He was a nephew of the late 
King Pomare, the last ruler of the island of Tahiti, 
and a cousin of Queen Mamea, who was recently de
throned as the sovereign of the rebellious natives of 
Raiahtea . 

When Prince Tomare left his h ome in the islands five 
y ears ago, he could not speak a word of English, but 
now h e  converses, not only in  t h e  Ane-Io-Saxon tongue. 
but in French and German as well. He is  an advanced 
student in politieal economy, and spent nearly a year 
in stud ying art in Paris, where his  oil paintings re
ceived very high commendation. 

" I went to Scotland to be educated, " said the pri nce 
to a represent.ati ve of the San Francisco Examiner, 
.. because a great many of the young men of the royal 
families in the South Sea Islands were educated there. 

riding around on b i c y c l e s  
among tbe banana tree�." 

• I e  • •  
AN AUTOMATIC DUPLICATOR. 

The Neostyle Company, of 100 Church Street, New 
York, for the past ten years manufacturers of neo
style d uplicators, have j ust placed upon the market 
the automatic n eostyle, a machine which , owing to 
its effi ciency and sim p l i city,  and to the admirable 
work it performs, will be found a convenient adj unct 
to an y office. 

With the automatic I:eostyle an original is written 
either  with the neostyle  pen or ordi n ary type writer 
on a sheet of patented stencil paper. The stencil is 
then laid on the printing platen, and a sligh t move
ment of the lever ca uses the frame to c lose, then the  
stencil is automatically held  i n  the printing frame. 
All that is now n ecessary to do is to feed the machine 
arId operate the lever. The ink i s  fed automaticall y. 
the supply being regulated by a small thumb bcrew. 
Copies can therefore be l ight or dark, according- to 
the ink that is allowed to flow (a thousand copies can 
be taken without touching the ink fountain). This 
ink, as soon as it is deposited on the plate, i s  taken u p  
automatically b y  t wo rollers which distribute it 
evenly, the ink plate revolving a q uarter of a turn at 
each i mpresl' ion. 'l'b e  movemen t of the lever brings 
t!le printing roller across the stenci l ,  the pressure 
being regulated automatically, thus insuring an even 

AN AUTOMATIC DUPLICATOR. 

copy. As soon as copy is taken the movement of the 
le ver is reversed, the frame ope ns  and the sheet is dis
charged automatically. A s impl e  indicator shows the 
num her of copies p ri nted. '1'he m achine can be made 
ready or closed up in five seconds, without disconnect
ing a single part. 

IN the year ending May 10, 1896, p hotographs of the 
sun were taken at Green wich with the  Dallmeyer pho
toheliograph, mounted on the terrace roof of the south 
wing of the PhY8icai Observatory, on 229 days, and of 
these, 459 have been selected for preservation, besides 
14 photographs with dou ble images of the sun for de
termination of zero of position angle. For the year 
1895, Green wich ph otographs have been selected for 
measurement ou 249 days, and photographs from Iudia 
and Mauri tius-filling u p  the gaps i n  th e series-on 
113 days, making- a total of 362 days out of 365 on 
which photographs are available. 
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RECEN TLY PATENTED INVENTIONS. 
Kaihvay A ppliance ... 

C A R F E N D E R. - Oscar L. W h itney, 
Cambridge, Mass. The object of tbe inveution is to inI
prove that class of feuderR cousistiug of � � horizontally 
projected b Il1'er, adapted to receive the person or ob
struction twl down by the car, and to provide such fend, 
er with improved mechanism whereby persons and oh
structions falling under the fender may be saved from 
contact with the wheels or other portions of the car. The 
inventiou consists of a combination of the longitudinally 
slidable fender, the drop catcher supported thereon so 
that the catcher will be moved hodily rearwara m uniRon 
with the fender iu case of a collisiou, a supporting device 
for holding the catcher in an elevated position, and me
chanism for releasing the catcher. 

CAR FENDERS. -Octavi us A. WhIte, 
New York Ci ty. The invention relates to improvements 
in car fenders. The object is to produce a very inexpeu
sive aud simple apparatus of this kind; which may be 
convenielltly applied to a car, and in which oppositely 
revoluble drums are employed, these beinll arranged so 
that in case a person is run down by the car he will be 
thrown to one side of the track and thus saved from se-
rious injury. 

lllechanical. 

C R U S H I N G  M I L L. -C . M. Carhart, 
Plainfield, N. J. The machine, which is simple and ef
fective, haB'for its leading features circular toothed dies, 
which are engaged by rotatable toothed roller stilllIDS. 
The carriers for the roller stamps are given concertad ro
tary movement and the roller stamps independently ro
tate upon their carriers, whereby a striking action is 
obtained for the st.;mps. The impact of the stamp rollers 
upon the dies thoroughly crllshes the material supplied to 
them, and the contact face of the stamps aud die. are so 
formed as to retard the material, insuring it. proper pul
verization. A cushion is providM between the dies and 
frame of the machine, which prevents the latter from 
bein� unnecessarily jarred. The pulvenzed material is 
delivered by centrifugal action to an amalgamating sur· 
face from which the refuse passes 011' through a suitable 
conductor. 

� t itut if it �lUtritan. 43 
and pendent lever, an� having meshing toothed heads, horizontal or connecting portion of the arm, and springs, the ceiling, one end of said wire engaging a tension de
the pendent lever havmg foot rests whereby the levers each provided with a coil between its ends, the said vice for said chain, a pivoted lever forming part of the 
are made to move together in the same direction. ! springs having one end sccured to the rear portions of the tension device, and a connection between the lever and 

MARLINESPIKE. - C h arles H. F u lson
' said lugs and their free ends loosely engaging the mem- chain or the like. 

and James M. Doyle, Vidalia, La. The improved mar· I bers of the arms at about midway of their length. FLUSHING ApPARATUS. -Fra P. Gili
�esplke is .mooth and taper� exteriorly, and provided P UMPING POWER.-Georg-e W. Gri mes, berti, Wood Haven, N. Y. The invention relates to 
WIth a screw IiOcket f?r re�eptlOn of �nd attachment to a i Bluffton, Ind. This invention relates to mechanism for l1ushing devices for closets ; and the object is to provide 
�pe end. . The marlmesplke or splicmg tool is provided ' pumping oil and water wells, the object being to prlwide an apparatus simple in construction, in which 110at valves 
WIth an mtern�lly threaded socket, and an internally a sOOple and compact form of the construction, bringing are dispensed with, and in which the l1ushing water will thre�ed extensIOn

. 
socket of Ilreater diameter having a all wearing points within the limits of easy access, and discharge under considerable pressure. The invention 

couplmg screw on Its forward end to screw into the first further to pro ide a frame of tro d I tru consists in a lIushing apparatus, of the combination wl'th 
named socket. ' .  . '  . v s ng an nove cons c-

I tlOn m whIch may be sUI-ported one or more devices of a bowl �f a stand pipe comprising a cylinder or tank, a 
M OTOR. - Ira J .  G riffin , Si n g  Sin g, dill'erent sizes for connection with pump rods or lines controlling valve in the stand pipe between the cylinder 

N. Y. The object of the invention IS to construct a sim. I wherebv a greater length of throw in said pump rods 0; and bowl, an overllow pipe commumcating with the 
pIe and ell'ective motor, to be used with water or any ! lines may be secured than hIlS heretofore been done. In stand pipe between the controlling valve and bowl , and 
other suitable propelling agent. In brief, this lluid mo. : brief, the invention consists in a well pumping power, a having a connection with the npper end of the cylinder, 
tor comprises a wheel provided with a rim, buckets se- ! frame, a vertical shaft having bearings in said frame of a &n automatically opening check valve in said connection 
cured to the outer surface of the rim, each bucke t  having I bevel gear on said vertical shaft, a horizontal shaft having and an adjustable air valve communicating with said 
a broad front face provided with a transverse cylindrical ! a bearing in a boxing on the frame, a pinion on said hori- connection. 
groove open at both ends, and a rear portion tapering to zontal shaft engaging with the gear on the vertical shaft, W R E N C H .  - Wi llia m J oh n Leach, a sharp edge, said edge extendine: inwardly beyond the I' a SlSries of cranks arranged on the vertical shaft, one 

� Brighton, Wis. The invention reletes to wrenches nsed 
tangent at the inner end of the groove of the adjacent ' above another, and pump rod plates mounted on the for applyiug and removing vehicle axle nuta, and its ob
bucket, to throw the waste lluid lateral I v before it ' cranks, the connected cranks and plates of one set heing 

J ject is to provide a new and improved wrench which is 
reaches the rim, and means for throwing jets of a lIuid . arranged to move in a smaller circle than those of an ad� 
into the grooves of the buckets. 

. I jacent crank and plate. simple aud durable in construction, and arrauged to se· 

I curely hold the nut in place after removal from the axle, 
TONG�E S UPPORT F?R VEHICLES. -:- M ACHIN E  FOR MA KING C ONTINUOUS to prevent the greasy nut from soiling the bands of the 

�ameB F. MItchell and Enos A. Rich, OPOlIS, Kan. 'fhls : INLAID LINOLEUM.-Louis William Lowe, Linoleumville, operator and from falling upon the ground and becoming 
mvention relates to a support for the tongues of vehi- ' N. Y. The object of the invention is to provide a new soiled itself. The wrench is provided with an open 
cles, and the object of the inventiou is to proVIde such a i and OOproved machine for making continuous inlaid lin. arched jaw, th'>; members of which have slots in their 
support of sOOple, durable, and economic consi.l'Uction oleum in a very simple and economical manner. In brief, ends and an arched spriug fastened at its middle to the 
and of a resilient nature, the support heing so applied to the invention consists in the combination of the assem- middle of said jaw aud hugging the sides thereof, its 
the tongue that it will carry the weight of the tongue in hling cylinder provided at its periphery with devices for lo�er ends being curve!! upwardly and Inwardly through 
any desired position of the lattar, and wherehy the sup- holding the material, feed mechanism arranged adjacent �d slots., whelll?y �heir extreme euds project withm the 
�rt at its forward or free end will have siiding connection to the assembling cylinder to deliver pieces of material mner faces of SaId Jaw to engage the sides of a nut. 
wI�h the .tongu�, enabl�ng it. to be raised to any desired I thereto and form said pieces into a contl!lmou s' --;., and BICYCLE SUPPORT. -Walter J, S m art heIght WIthout mterfermg WIth the downward movement a guide roller over which passes a sheet of backIng S�q - . . ' 

f th to h' h b d t th d ' . ' .: outh Orange, N. J. 'rhe mventlOn relates to rack. or o e ugue, w IC may e presse 0 e ground , an roller being arranged adjacent to the cylInder bat i n ad· I ts f ' " . 
when relieved from pressure will resume its normai posi. I  vance of the feed mechanism to guide the ba�king to the "?ppor ?r bicycles, and the obJect IS to prov.,de a 
ti I bri r th · . . . . I 

' SImple deVIce adapted to enga"e and support a bIcycle on. n e ,  e mvention consISts of the combmatlOn continuous sheet of assembled pieces on the cylinder lind . . . " 
ith ' f h' I d tII to WIthOUt attachmg the deVice to the wheel or frame by w a runnmg gear 0 a ve IC e an e ngue of the bring said pieces and backing together to form a continu- f l ' . . 

same and of a support for the tongue having pivotal con- ous, coherent sheet. 
means 0 .c amps or s!�ilar deVl?e., whlc� not only 

,
mar 

nection with the running gear a yoke keeper attached to the machme, but reqmre a conSIderable time to adJust. 
I he tongue, in which the forw�rd portion of the support COIN FREED LETTER POSTING OR It consists of a bicycle support, comprising a single strip 
has movement, and' a locking device adjustable on tile STAMPING MACHINE. ·-Detalmo Di Brazza Savorgnan, of metal bent to form vertical members and horizontally 
yoke keeper and adapted for engagement with the for- Rome, Italy. \This invention relates to letter boxes or re- disposed members arched upward between their ends to 

D EVICE FOR MOVING GRAIN. -Ed wi n ward end of the support. ceptacles desigued to be placed m any desired locality for engage a wheel, a base bloci< secured at the junction of 
C.  Harndeu, Carbondale, Pa. The object of the inven- depositing letters to be mailed, and it comprises mechan- the vertical and horizontal members and a front base 
tion is to provide a new and improved device for moving B�EECH. LOADING FIR�ARM. - �an- i ism for progressively numbering the envelopes as they are block secured to the ends of the horizontal members, the 
grain from one place to another, the device being very uel VIctor Dengo, San Jose, Costa Rica. The obJect of deposited and after the proper coiu or coins shall bave said front block having its upper surface inclined down
simple and durable in construction, very ell'ective in ope- the invention is to provide a new and improved breach- � been deposited to prepay the postal fee. Iu this machine ward in both directions from a line between its front and 
ration, and more especially desigued for unloading grain I?ading �rearm, . which is simple and durable in construe- ! or depository is embodied means for indicating on the rear edges. 
and other loose material coutained in cars. The inveu. tion, eaSIly mampulated, arranged to securely hold the . envelope the place and date of deposit, the numeral or 
tion consists priucipally of a removable drum, a pulling breech hlock in position when l1ring, and to readily ex· ! numerals which serve in lieu of the ordinary printed and 
rope adapted to wind 00 said drum and connected with the tract the shell. The invention consists principally of attached stamp, and also means to de.igna� ou the en· 
scoop, shovel, or like device for moving grain, a clutch a breech block controlled during part Of . i ts closing velope the amount of postage deposited therefor, whether 
mechamsm for throwiug the drum into and out of gearo movemeut by the hammer and the remaInder by a domestic or foreigu. It further embodies means for mak
and a controlling rope adapted to wind on the said drnm .pring, so as to seat the breech block In advance of the ing a permanent record of the number on the last letter 
and under the control of the operator, said controlling hammer. deposited prior to the removal of the letters by an au
rope controlling the clutch mechanism. A MALGAMATOR. -Ch arles  P. Watterson, thorized agent of the government, and also means for 

PRESS. - Peter Bartole tti ,  Monongahe- Farmiugton, Utah. The object of the invention is to making a permanent record of the wtole amount of coin 

la City, Pa. The object of the inveution is to prOVIde a provide a new and improved amalgamator for treating removed from :the machine by an authorized agent. It 

new aud improved press for forcing plastic material into goJd-bearin� sand, stamp mill pulp, aud other material I further embodies means whereby a letter may be placed 

moulds to form articles of various shapes, the press be- to save the precious metals contained therein in an ell'ec- in the machine and operated upon after a coin shaD have 

ing, however, more especially designed for rapidly mak- tive, quick and economical manner. The invention con - : beeu placed in the proper chute, and whereby the said 

ing ordinary clay cylinders. Tbe inventiou consists sists principally of a gyrating box provided with copper I 
letter 

.
may be n:turned to a position to be removed by the 

principally of an intermittently revolving table carrying plates, and a longitudinal guide strip for the said plates, I depOSito:, sho,,;,d he be aware th�t a �reater s;mount �f 

moulds having movable bottoms, a hox arranged over each strip extending from one of the boxes to within a i postage IS reqmred, thereby enabling him to agaIn depOSit 

'd tabl d 'd d · th . t' I f short distance of the other end to cause the material I the letter with a sufficient amount of coin to wholly pre-
sal e an provi e WI a reClproca mg p unger or . , .  th t 
pressing the material into the moulds, and a.ilxed cam for passmg upon the plata on one side thereof to travel along pay e pos age. 

moving said mould bottoms, to push the pressed article ' .the same and hack on the other side. TOBACCO GRANULATOR. - John W. 
out of the II ould. END GATE AND FASTENING DEVICE Daniel, Owensborough, Ky: This invention relates to 

ORE SAMPLER. - Thomas A. Topham THEREFOR.-Willlam C. Herrimau, Roads, Mo. The certain OOprovements in granulating machines, such as 

Aspen, Col. The object of the invention is to provide � invention is especially designed as an impro�ement in are especially adaptad for granulating tobacco. The in

new and improved ore sampler which is sOOple and du- ' t�e end gates of wagon. adap�d to carry g;aIn, �s we.l
l vention consists in a machine for granulating tobacco, 

rable in construction, very ell'ective and accurate in ope' pIgs an� other stock, and the obJect of the Invention IS of the combinatiou of a body having an open top and 

ration, and arranged to cut out samples from a quantity to
. 

prOVIde an end ga�e which, when fastened in place, provided with an opening near the bottom of its front 

of ore to accurately represent the contents of the whole. will all'ord a substantial brace for the end of the wagon wall, a curved screeu having a coucave npper face ar

The invention consists of a wheel mounted to rotate at a body, to prevent injurious shaking of the body when be- ranged at the upper part of the body, a curved cover 

high speed, and provided in its weh with a chute extend- ing drawn over rough roads; to provide an end gate hinged at its rear edge to the upper part of the rear side 

ing from the back of the web to the front thereof and in which may be readily and securely fastened in the of the body and provided with a hopper in its top and a 
an outward direction, to cause the ore entering the chute closed position, and which may be readily lowered and discharge opening in its rear part, a shaft journaled 

near the center of the wheel and at the bottom of the properly secured in position for the ready nnloading of transversely at the upper part of the body, the curvatures 

web to be delivered by centrifugal force to the front of grain withont injuring the bottom of the body, and which of said screen and of the cover being conceutric with 

the wheel . may be fastened in a further lowered position to form a said shaft, whereby a circular chamber is formed at the 
runway, as to a hog chute or the like. When used for upper part of the body, a drnm secured on said shaft in
hauling stock, it can be raised or lowered speedily anI! side said circular chamber and provided on its periphery 
coveniently while the wagon is backed and while remain- with projecting blades arranged to pr�ss the tobacco 
ing against the stock chute. The invention consists in lea""s agaInst said curved screen and to throw the refuse 
the combiuation with a wagon body of an improved end through the discharge opening in the rear part of the 
gate, to whIch are attached two. chains having rings at cover, an inclined screen pivoted in the lower part of the 
the outer ends, rings inward from the ends, one of said body, with its extremity extendin� through the opening 
rings being smaller than the other, and a third ring on in the front wall thereof, said inclined screen being 
the chain having the .aid smaller ring and means for se- adapted to receive on lte upper side the granulated ma
curing the inner end of each chain. terial paosing through said curved screeu aud having 

means for vibrating it, said body having its rear wall 
HINGE. -Paul E. Caba ret, Ne w York closed from the discharge opening iu the cover down 

City. The invention relates to an OOprovement In hinges, beyond the rear end of said inclined screen, and a dust 
and especially to that class of hinges known as " stop receptacle arraRged in the bottom of the body below paid 
hinges," the object of the invention being to provide a inclined screen. 
binge particularly adapted for hanging heavy doors, as 
bronze doors, and likewise especially adapted to be at· MANUFACTURE OF SEAMLESS T UBING. 

STEP LADDER. -C harles H. D yar, of 
Ontario, Cal. 'rhe inventiou relates to step ladders, and 
particularly that class of step ladders in which the sup
port or brace is provided with rungs, and is adapted to 
form an extension of the step ladder proper by being 
swung on a pivot until it aligus with the step ladder. 
The improvement consists of a ladder comprising two 
pivoted sections, one of which embraces the ends of the 
other section, the narrow section haviug above and be
low its pivot point outwardly extending projections 
whose faces are adapted to simultaueously enl!'age the 
sides of the wide section above and below the pivot 
poiut thereof when the sections are swung into align. 
ment. 

SULKY. - Clarence E u gene Brockm an, 
Mouut Sterling, Ill. The invention relates to an 00-
provement In sulkies, and especially to an OOprovemem 
in racing sulkies ; and the object of the inventiou is to so 
connect the wheels with the frame of the sulky that the 
said wheels will oll'er but comparatively little resistance 
when turning a curve, since the wheels will be so hung 
that they will automatically conform to the curve to be 
taken. A further object of the invention is to provide 
braces for the wheels, which iu event of the guide arms 
regulating the turning of the wheels should break, said 
braces WIll act to prevent the wheels takin� a position 
dangerous to the safety of t.he rider. TI:e invention con . 
sists in a sulky, of a frame, , hangers pivotally mouuted 
in the frame and arranged to journal the wheels of the 
sulky, and guide arms attached to the hangers, having 
sliding movement at their forward ends on the shafts of 
the sulky, whereby the wheels will accommodate them . 
selves to the curves aronnd which the sulky may be 
drawn. 

PUMP. - Antoine Aristid e  Delpeyro u 
and Leon Joseph Rousseliu, Paris, France. The mven
tion consists of certain features of improvement relating 
to that class of pumps in which in lieu of a piston or 
plunger a bellows-like compressible chamber, made of 
India rubber, is employed by the forcible expansion and 
compression of which the liquid is alternately sucked 
into the pump aud forced to the required height. The 
inventiou includes various novel features. It comprises 
a pressure disk connected to the pump rod and adapted 
to compress the bellows chamber, the disk acting also as 
a piston to draw water into the casing s�rrounding the 
bellows chamber, so that water is forced alternately up 
by the bellows through the hollow piston rod and np
ward throngh the casing surrounding the bellows. 

TROLLEY FOR KITES.-Thomas J. Rog· 
ers, Jacksonville, III .  The invention relates to a toy 
which is in the nature of a trolley, it being adapted to 
travel on a string attached to a lIying kite, and the object 
or' the iuvention is to provide the trolley with wings 
which when spread will serve to carry the trolley up the 
kite string by the pressure of the air on the wings, and 
furthermore to so construct the trolley that a parachute, 
balloon, or any equivalent small object may be carried 
upw!lrd by the trolley, and whereby when the trolley ap
proaches the bowstring on the kite a trip will be operated 
which will permit the wings of the trolley to close and at 
the same tIme release the object carried upward by the 
trolley, permitting it to drop to the grouud. When the 
wings of the trolley are closed, said trolley will slide 
down the string and be returned to the person lIyiug the 
kite, in order that it may again be sent up, if so desired. tached to masonry, and so provide the hinge with stops -Hartiey Howard Jack, Hollidaysburg, Pa. The inven· 

that the door cannot be opened beyond a predetermined tion is an improvement in the manufacture of seamless WINDMILL. -J acob L . Rust and Frank-
ApPARATUS FOR REDUCING ANTIMONY angle, and whereby also the stops will add materially to tu bing, and it consists in the improved process and in lin M. Rust, Gladstone, Ill. The invention relates to 

ORES.-Edwiu Kratzer,lThompson Falls, Mont. The ob· 
ject of the invention is to provide a new and improved 
apparatus to extract autimony from its ores, separate it 
from the gangue in a simple and economical manner by 
sintering the ore, fumiu�, oxidizing, and condensiug the 
antimony, aud collecting it as!an oxide of autimony in the 
form of a powder in a common condenser. The appara
tus consists principally of a center or dranght furnace 
having side draught holes and a cone or equivalent body 
in its bottom, the cone being formed with a center 
draught inlet, and a series of chanuels leading from the 
inlet to the sides of the cone. 

the strength o f the hinge and materially assist the latter the apparatus. The process includes rolling or com· certain improvements in windmills, and has for its object 
in supporting the door. This is a knuckle hinge, com- pressiLg the iugots while the same are upon a revolving to provide a mill of a simple and inexpensive construe
prising attaching plates baving knuckles pivotally con. longitudinally movable mandrel section, whereby there tion, which snail be strong and durable and not liahle to 
nected together and each provided on its inuer face with is imparted to the interior of the ingot, while the ex· become broken or deranged, having its wiud wheel pro· 
a lug of the .ame width as the knuckle and extend- terior thereof is being compressed, broadly, a rotary vided with means for holding it normally In the wind, 
ing from the attaching plate partially over the knnckle motion, and specillcally, a rotary spiral motion. and adapted, when the wind becomes too high, to permit 
and adapted to engage the opposite attaching plate, to DEVICE FOR AUTOMATICALLY C ON- the operation of the wind wheel with safety, to be thrown 
limit the movement of the parts of the hinge one upon TROLLING CLOSING HATCHWAY OR OTHER DOORS.- o�t on ?,e wind . In b�ef, .the inventiou c?nsists in a 
the other, the lug of oue knuckle projecting between the Frederick F. Jackson, Richmond, Ind. This inveution WIndmill, of the combInatiou of a base �,ece, a shaft 
lugs of the two adjacent knuckles, the said lugs being of relates to a device for automatically controlling the clOS- , mounted to turn �ereon and adapted to sw�ng in a hori· 
a length to remain in intarlocking engagement with each ing of hatchway or other doors, and it has for its object zon� plan�, a wmd wheel mounted on saId shaft and 
other at all times. to provide a system of wiring having conuection with proVIded WIth a clutch member �t one end, a clutch memo 

LOG SAWING M ACHINE. -John H. Es- PICKER STICK CHECK FOR LOOMS. - the locking mechanism for the doors, aud a series of ber connectad to the sh�t, a sprmg arranged to bold �he 

William E. Sartwell, Troy, Vt. This invention is a fusible links in the wiring, which will quickly melt in clutch member on the wmd wheel normally enga�d wI �h 

picker stick for looms, comprisng two plates adapted to case of fire and allow certain releasing mechauism to the clutch member on the shaft, means for mov:mg .ald 

be secured to opposite sides of the batteu or lathe, said operate. In brief, it consists of a device for automatically CIU�� :e�:e':. �:t of engagement and gearmg con· 
tabrooks, Hinckley, Ill. The invention is an OOprove
ment in the class of portable log sawing machines which 
are adapted to be attached to and partly .upported by the 
lo� to be sawed, and on which the operator sits to recip
rocate the saw. In brief, the invention consists of a por
table sawiug machine of the type specified, and of the 
combination with the frame, having a seat of a pendulum 
saw, and connecting rod and of a pivoted standing lever 

plates each being provided with a laterally projecting and controlling hatchways or other doors, comprising door nec e sal s a . 

recessed lug, and with a laterally projecting stop in front I locking mechanism, a suspended weight for releasing OIL WELL PUMPING POWER. -George 
of the said lug, said stop haviug yielding or elastic faces, the locking mechanism, means for holding said weight W. Grimes, Bluffton, Ind. The invention relates to de
a U.shaped a rm having the ends of its members pivoted ; suspended: a chain or the like forming part of said hold· vices for converting motion to pump actuating rods or 
in the recesses of the Ings, a stop plate secured to the I ing means, a wire, having fusible links extended about lines, for the purpose of pumping oil Qr water wells 
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which may be distributed over a cousiderable territory I spool, and a.:longer tension member adapted to bear firmly 
and in any direction from the power, and to snccessfully against the wire on the spool, whereby a strong frictional 
operate them in numbers. A leading object of the in- engagement between said spindles and said openings is 
vention i. to reduce to a minimum the friction between effected. 
the eccentrics and the pump rod rings, thus adapting the 

YA D M J t· 
device ror the operation of a large number of surround- RN YEING ACHINE. - ona nan 
ing pumps at the expenditure of comparatively small William Grant, Fall River, Mass. The object of the in
amount of engine driving power. vention is to provide a new and improved machine for 

dyeing random or variegated cotton or other yarn in a 

Electrical. 

ELECTRICAL ApPARATU S  F O R  CON-

TROLLING MOTION OF CRANEs.---John Angustus Ess
rn,rger and Alexius Wilhelm Geyer, Berlin, Germany. 
With the introduction of the method of actnating. rais
ing and lowering apparatus of all kinds by electrical 
energy. it was felt necessary to effect a' simplification not 
only in the general constrnction of the apparatus. but 
also in the appliances for controlling and regulating the 
working thereof. The present invention has reference 
to the latter purpose. and consists in two arrangements 
whereby the movement of a load by means of cranes or 
travelers can be easily controlled and regulated by elec· 
trical energy in a manner capable of ready supervision. 
With cranes having two separate motors. one for raising 
the load and the second for turning the crane. there are 
provided. more particularly in electric cranes, two start
Ing and regulating resistances, and in addition for work
ing the brakes there is a lever for each brake. If now 
rheostats without automatic reversal of the motion are 
provided, the engineer will, nnder certain circumstances, 
have to work six levers. 

A.e;ricultu ral. 

very simple and economical manner. In brief, the in
vention consists in a dyeing machine provided with a 
revoluble drum comprising a series of longitnrnnal bars, 
which support the yarn in hanks, bearings for the said 
bars provided with a cam surface, a clamping bar for 
each longitudinal bar and a lever connected with each 
clamping bar and adapted to engage the cam surface of 
the bearing for the corresponding longitudinal bar. 

WATER GUN. -- Joh n WaI ter Wolff, 
Winston. North Carolina. The invention is an improved 
water gnn, and the invention has for an object to provide 
a simple construction of gun or pistol in which. as the 
gun is fired. a water bulb or ball will be compressed and 
caUBe a stream of water to be ejected from the muzzle. 
furnishing an effective and amusing toy. It consists of a 
gun or pistol provided with a bulb or ball and a bulb 
compressor carried by the gun or pistol and operated by 
the act of firing. 

SHOE. -Land l i u  Rieger, Ottoville, O. 
The object of the invention is to provide a new and im
proved shoe, which can be cheaply manufactured. is du
rable, retains its shape when nsed, and at the same time 
is sufficiently flexible to insure comfort. The invention 
consists principally of a shoe formed of a sin�le piece of 
flexible material. and having its sides and quarters 

G R A I N SHP ARATOR. -J 0 h n Wesley cramped up from the sole to uuite the sides with the side 
Woodruff, Wise. West Virginia. The iuvention relates edges of the vamp or tip. likewise cramped np from the 
to improvements in grain separators. and has for its ob- front end of the sole. 
ject to provide a separator by means of which grain and 

AUTOMATIC CUTOFF AND FIL'l'ER. -Ed-the like can be thoroughly separated, cleaned and graded. " . 
The invention has also for its object to prOVide means wa� C. Fre�aux, �yne,. La. ThiS mventio� relate� to 
whereby the several parts can be quickly and readily ad- deVices �or.dlschar!5mg ralU water from a roof mto a CISt
. ted to nit different kinds of grain or seed. A still I ern or slmllar receptacle. the object being to provide a ::her o�ject of the invention is to provide a very I 
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the initial flow o� water

d
from a roof, at 

simple. inexpensive and effective machine. In brief. the e gmm�g 0 a r�in storm. Will be. ire�ted to �he 
invention consists of the combination with a vibrating ' grou�d outSide the CIstern, thus preventmg dirt and Im

screen frame, a hopper pivoted at its rear end and having puritIes that may h�ve gathered on the roof during a long 

an interlocking engagement at its front end with the side dry spell from entermg the system. and then. after the 
b f the creen frame. roof shall bave been thoroughly cleaned or washed. to 

ars 0 " direct the water into the cistern. With this end in view, 
ROTARY HARROW. -James G. Ferril l, the invention consists in a receiver attached to the lower 

Batesville, Ark. This invention is an improvement upon end of a water leader, and comprising two legs or mem
the harrow for which the same inventor has already Ob- , bers. one of which is extended into (the cistern and the 
talned a patent. This former pateut consist;' essenti.ally other directed to the outside thereof. and having means 
of two rotary harrows connected by a ngld couplIng. for automatically changing the direction of the water 
The new improvement consists in the construction.of flow. 
the devices for coupling the harrows and the construction 
and attachment of the tongue or pole. 

llIhlcella neOU8. 

H ORSE SHOE. -Ed ward W. Euge, Leb-
anon, Mo. The object of the invention is to provide a 
new and improved horse shoe, arranged to permit of 
readily removing worn-out toe and heel calks and replac· 

BEDSTEAD FASTENING. - Ed win F. ing the same by new ones, without weakening the shoe 
Tilley. New York. N. Y. The object of the invention is . or removing it from the animal's hoof. The invention 
to provide a snperior fastening of that class used in con- consists of a toe calk and heel calks. each having an aper· 
nection with bedstead side ralls constructed of angle iron. tured flange. key pins held on the shoe and passing 
the purpose being to provide a device which is reversible. throngh the apertures in the flanges. and keys for the 
whereby the horizontal member of the side rail may be pins for securely engaging the faces of the flanges and 
placed at t.he upper or lower portion of the vertical memo secnrely fastening the calks in place on the shoe. 
ber. In brief, the invention consists of a bedstead fasten
ing, of the combination of a leg section having two lngs, 
and a pin held between said lugs. a side rail section hav
ing vertically aligned lugs adapted to fit within the space 
between the lugs on the leg section, and a hook pivotally 
mounted on the side rail section and adapted to align 
with the lngs on said section and also adapted for en
gagement with the pin on the leg section. 

PENCIL H OLDER. -Granville Bartlett, 
Rnshville. Indiana. This invention is an improved pen
cil holder adapted for wear npon the coat, vest. or simi
lar garment. In brief, the invention consists of a pencil 
holder composed of a main plate having its opposite 
sides bent, forming jaws hinged to said plate and co
operating with the jaws thereof and means for securing 
the holder in position for nse. 

POOL 'l' A B L E  RACK AND TALLY. 
George F. Goss, Wallaceton, Pa. This invention is an 
improvement in pool tables and especially in the racks 
therefor, and the invention has for an object to provide 
certain improvements upon the device shown in a former 
patent issued to the same inventor. In brief. the inven
tion consists in a pool table of a series of oscillating 
frames movable one in one direction and the next in the 
reverse direction,'and provided after the first of the series 
with projccting arms or portions arranged to engage the 
preceding or next frame III advance, whereby as the 
frames are successively moved each will return its im
mediately preceding frame to its original position. and 
devices cQntrolling the passage of the balls connected 
with and operated by said frames. 

SWEETENING OILS. -Martin H .  Smith,  
New York, N. Y. The object of the invention is  to 
provide certain new and usefni improvements in sweeten
ing fixed and essential oils, whereby the general nature 
of the oil treated is not affected to any perceptible de
gree. The invention consists of phloroglncin or glucin. 
C.H,(HO)., forming a solntion with the oil. As hereto
fore practiced, oils were sweetened by dissolving in them 

tDesigns. 

DESIGN FOR A H ANDLE FOR SPOONS. 
-Austin F. Jackson, Taunton. Mass. The principal 
features of the front face of the desigu are a smooth con
vex panel. a terminal ball with inturned scrolls. Beaded 
scrolls extend along down toward the �welled portion, 
which latter has marginal inturned scrolls. A marginal 
bead extends along the shank portion to the swelled por
tion of the spoon bowl or fork head and terminates in a 
scroll displayed along the edge of the latter. The prin
cipal features of the back side of the handle is a concave 
panel, whose end is surmounted with the same terminal 
ball and symmetrical scrolls tbat appear on the face. A 
marginal bead extends along the edge of the wide por· 
tion of the handle to the swelled middle part, which 
latter has a series of intnrued shoots or buds. The same 
marginal bead which appears on tbe front side also ap
pears on the back side of the shank. while a shell pattern 
of scrolls is placed on the broad end of the bowl of the 
spoon or broad head of the fork at the point where the 
handle joins onto it. 

DESIGN FOR A SpooN. -Austin F. 
Jackson, Taunton, Mass. This design is mainly dis .. 
tinguished by a handle, the cross section of which 
presents a broad central corrugation and narrower corru
gations at the sides. The deSign also includes certain 
novel scroll-like ornaments and beaded work. 

DESIGN FOR A CULINARY UTENSIL. -
Annie Leonard, Lawrence. Kansas. The desigu in its 
entirety presents a top of circular form and an inwardly 
and downwardly projecting circular flange. the said top 
having a depressed center in which appears a horizon· 
tally disposed cylindrical member, and a loop joining 
with such cylindrical member at the ends of the 
atter, the top and the flange having nnmerons openings. 
The leading featnre of the design consists in the ntensil 
having a circular top and the flange projecting inwardly 
and downwardly from the top at the edge. 

by maceration, with or withont the aid of heat and by D'ESIGN FOR GARMENT HANGER. 
the aid of acids or alcohol. the sweetening agents Zephiren Duchemain, Haverhill, Mass. The hanger 
saccharin or dulcin. or by adding saccharin, dulcin, or comprises the wire skeleton top presenting the two oppo
sngar to an emulsion of the oils. sitely projecting horizontal members. the sides of which 

SPOOL WIRE FRAME. -Russell Fraser, have downward extensions, two of which are joined by a 

of Brooklyn, N. Y. The object of the invention iA to crosspiece having a downwardly turned npper end. the 
provide a frame especially adapted for holding spools of for" ardly �xtendi�g m�mber. that is com�osed of t\�O 
wire. the frame being so constructed that the spools. arms formmg contmuatlOns of the extenSIOns, the saId 
when fnll. or partIally full, are held firmly in place, and I arms being return bent the vertical skeleton shank, .the 
whereby when the spools become empty they can be ex- two members of which are continnations of the forwardly 
peditionsly and conveniently removed and full  spools I extending member, and the �ook-like termination which 
substituted. The invention consists in a spool frame or ranges npward and outward m front of the shank. and 
rack for wire, having bracket£; longitudinally secured to the members of which hook have rearward bends which 

a lock plate near each side thereof. each IJracket having are joined to the shank by downwardly and inwardly 
circular openings therein, said opemngs being in hori- curved bends that cross at the bottom of the hanger. 
zontal aligument and adapted to receive spindles loosely NOTE.-Copies of any of the above patents will be 
passed therethrough, on which are mounted spools wound \ furnished by Mnnn & Co., for 10 cents each. Please 
with wire and angular spring plates cQnsisting of a shank [ send name of the patentee. title of invention, and date 
member secured to said back plate at the rear of each of this paper. 

'!'he cilar!/< for l""mwn under tllil IIMd iI One DoUar a iint 
Jor each. -msertion : about eight word, to a lint. Adver
tisements mwt Ot: f"eceivw. at publication office as eari'll a, 
Tfl.1.Wsdav mornino to appear in tht'. foilowino week's issue 

Higb grade well drills. Loomis Co., Tiffin. Ohio. 
For logging engines. J S. Mundy. Newark. N. J. 
Marine Iron Works. Cblcago. Catalogue free. 
., e. S." metal polish . lndlanapolis. Samples free. 
Presses & Dies. Ferracut.e Maclt. Co .• BndlletoB. N. J .  
Handle & Spoke Mcby. Ober Latbe CO"Cb8lrf\n Falls.O. 
Screw machines, mil1illJl' macmnes, and drill presses. 

Tbe Garvin Macb. CAl .. Lai"ht lUld Canal Sts .. New York. 
The celebrated " Hornsby-Akroyd " Patent Safety Oil 

Engine Is built by tbe De La \' ergne Refrillerating Ma
chlUe Company. Foot of East 138th Street, New York. 

'{,he best book for electrIC18n/!! and beginners in elec
tricity is U Experimental Science;' by Geo. �1. Hopkins. 
By mai l. '4 , Munn & Co .. publisl1ers. 361 Broadway, N. Y. 

Stay wit.h your job. and wltb your wag!>s pay install
ments for a proOtable ollve orcbard. Booklet free. 
Wbiting's Olive Colony. Byrne Building, Los Angeles. 
Cal. 

Wet Tool Grinder. Sensitive Drills. for all light worlr. 
especially adapted for Bicycle work. C. N. CADY, 
Canastota. N. Y. 

Emerson. Smith & Co .• Ltd., Beaver Falls, Pa . •  wIH 
send Sa.wyer's Hand Book on Circulars and Band Sa.ws 
free to any address. 

Youn" Men .eeking a profitable business should In 
vestigate Ransome's Concrete Constructiun. Easily 
learned. Ltberal terms for exclusive rights. Ransome 
& Smitb Co .. 758 Monadnock Block. Cbicago. 

iW-::;end for new and complete Ca1..8!OI!Ue ot :SCientific 
and other Books for salo by lIlunn & Co .. 361 Broadway. 
New York. Free on flDpliP8tion, 
MANUFACTURING INVITED.-Parties wltb paying ar

ticles for manufacture neediD2 additional capital and 
location, write Secretary Board of Trade, Tidewater. 
Pa. No boomers j no experiments ; only practical busi
ness now paying, or which can be ma.de to pay. a rea
sonable per cent. on investment desired. 

HINTS TO CORRESPONDENTS. 

Name .. and A d d ,·e.". must accompany all letters 
or no attention will be paid thereto. This is for OUI 
information and not for pnblication. 

R e fe r e n c e  .. to former articles or answers should 
give date of paper and pa�e or number of qnestion. 

. n q II i r i c  .. not answered m reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers reqnire not a little research, and. 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

B II y e r8 wishing to purchase any article not advertised 
in our columns will be furnished with addresses of 
houses manufacturing or carrying the same. 

Spccial 'V " l l t e ll I lI f,, ,·.n a t i o n  on matters of 
personal rather than general interest cannot be 
expected without remlmeration. 

SCi e ll t i t\.c A , " e r i e a ll S I I J'l.] e m e n t .  referred to may" be had at the office. ?nce 10 cents each. 
B o o l  . .. referred to promptly supplied on receipt of 

price. 
Illi ll e r a h .  sent for examination should be diatinctly 

marked or labeled. 

TO INVENTORS. 
An experience of nearly fifty years, and tbe preparation 

of more tban one bundred tbousand applications for Da
tents at borne and abroad. enable us to understand the laws snd practice on both conLinents. and to possess unequaled facilities for procuring patents everywhere. A 
synopsis of tbe patent laws of the United State'S and all foreign countries may be bad on appitcat.ion, and persons contemplating t he  securing of vatents, either at bome or abroad. are Invited w write to this office for prices. which are low, in accordance with the times and our ex· tenslve facilities for conducting the business. Address }lUNN & CO .• office SCII<NTIFIC AMERICAN. 061 Broadway. New York.. 

INDEX OF INVENTIONS 
F o r  wblch Leltera Patent oC I b e  

United Stale. were Granted 
June 30, 1898, 

& N D  EACH BEARING 'rHA'r DATE. 
[See note at end of list about copies of theBe patente., 
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1��I��'i::���n!. :.PRa'l���I;: .�:. ���.t.I�.�: : : : : : : : : : :  �:ii� Ammal trap. R. C. Flowers . . . . . . . . . . . . . . . . . . . . . . . . . .  562,815 Antimony ores. apparatus for reducing, E. Krat-
An�r{atia';b·,;;.;nt:·C: 'E: Va''; ·couiilin·.ii : : : : : : : : . : : :  �:nl: �:�d ��:��r �J�

u
���"der: iiJ: 'c: 'j. 'G: ' ii: ·siia .. : : : : : :  �:Mg 

�����j.::
c
B�

a
��i�a�·c ��t�:�: . . . . . . . . . .  · . . . . . . . . 56.3,004 

Bearing, roller. R. Eicbsteadt . . . . . .  ," . . . . . . . . . . . . . . .  M3.146 Beating' out macbine. E. H. 'I.'aylor . . . . . . . . . . . . . . . . .  562.865 
���sr.,a�: :.oE���(;Ii: : : : : · · : · : : : : : : : · : : : : : : : : : : : : : : : :  Bedstead fasteninJ<. E .  F. Tilley . . . . . . . . . . . . . . . . . . .  . Bee feeder. J. S. Rooker . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . Bic

��I�t����.� . �.���� . .  ��.� .�����. ��.��� .����.��:.�: 563,211 
�l���l� �.;.fal��!��.&G-:��gb

·
.;;.n;;iri: :  : : : : : : : : : : : : : : �:� Bicycle saddle cusbion, J. H. Sager . . . . . . . . . . . . . . . . . 562.919 Bicycle spokes. wire. or other lIke articles. ma

chinery for mauufacturing C. C. Hill . . • . . . . . . .  562,825 B!c�cle support. F. B. Steele . . . . . . . . . . . . . . . . . . . . . . . .  562,861 BIllIard and pool table. R. de Gaetano . . . . . . . . . . . . . .  562.818 
gH������:tt�����<fu:n �: .�.��?� : : : : : '. : : : : : : : : : : :  �:i'� 
��:t cg�t�t:�i��o�n�e�rlco�e���· iipparaius: E: C: 56a.CYl

5 

Boa¥i.l�o'i:'.;i;.u:ciion· of: F: :A: ·Mersbon:: : : : : : : : . : : :  �:JI� Builer and steam generator, W. H. Wei�btman . . .  562.993 
BoiJer!:l, means for suppressing concussion or 

hammerinll shocks in pumping water to, C. G. 
P. de Laval . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 563,182 Bolt beading macbine. cbaplet. G. J. Fanner . . . . . . 562,813 Book bolder. W. T. J. Parkes . . . . . . . . . . . . . . . . . . . . . . . 563.056 Book bolaer. S. Van Meter . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i62,988 

Books from bookcases, device for witbdrawiUg. 
G. Morton. . .  . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1i62,905 

Boot or sboe. G. W. Sleeper . . . . . . . . . . . . . . . . . . . . . . . .  563,083 
�gr;l�: ��<g?'fio�i-���ii.t: : : : : : :  : : : : : : : : : : : : : : : : : : : : :  �:�tr Bottle. J .  M. Grau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.958 Bottle cap. A. Boissel ier. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  126 
�gm�.��kS.b��gshOa�et:.�·.�.�K.��: : : : : : : : : : : : : : : : : :  � Bottle, mUCilage. W. T. Williams. . . . . . . . . . . . . . . . . . .  10 Bottle. non-tIl lable, R. Klrscb . . . . . . . . . . . . . . . . . . . . .  . .  Bottle wa.ber, Scam & Mutb . . . . . . . . . . . . . . . . . . . . . . . . 
Bouquet bolder. W. H. McWbirter . . . . . . . . . . . . . . . .  . 
Box. See Car sand box. Fare box. File box. 

Miter box. Newspaper box. Pepper and salt 
box. Sand box. Box llds. connterpoisc spring for, E. E. Peck . . . . . . 563.058 

Box: or container for rosin. etc . . J. E. J. Bonn . . . .  562�795 
Boxes or cans, machine for placing covers ont C. 
Bra!ke�.

ild
S"e'::1lb

e
:de (Jr curtaio bricket: · · . . · · · · · · ·  563,

160 
Brake. See Car brake. Wagon brake. 
��:�: f���.C�J:I��fit:'· *: ; �awt;tcomb: : : : : : : : :  ggU� 
Bridge safety device, draw, J. Coup . . . . . . . . . . . . . . .  562,805 
Bridges and railway crossingSt safety gate for 

araw. W. F. Condon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563.019 
Brusb machine. H. M. Sbrady. .  . .  . . . . . . . .  . .  . .  . . . . . .  1i62.93U 
Buckle. J. Forsheim . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,953 
Bung. faucet. D. Beebe (reissue) . . . . . . . . . . . . . . . . . . . .  11.552 
Burglar alarm. W. J. McCollom . . . . . . . . . . . . . . . . . . . . .  563,202 
Burial casket, J. B. Anderson . . . . . . . . . . . . . . . . . . . . .  563.118 
Burner. See Gas burner. Hydrocarbon bum6r. 

(6896) T. O. Z. writes : Ki ndly explain 8:��
n"Je:V�rnts1:'

r�,;D: . . . . . . . . . .  · . . . . . . . . • . . • .. · • · • ·  563.215 
why the days continne to lengthen in the evening to the 
end of June and December. while they shorten in the 
morning at the same time. A. The change in the time 
of the rising and setting of the sun throughont the year 
is due to the eccentricity of the earth's orbit. 'l'he snn 
being in one of the foci of its elliptic orbit. the earth does 
not move with the same apparent or angnlar :velocity 
throngh its semi-ellipse. which causes the angular posi
tion of the sun to vary with the position of the earth in 
its orbit for every day in the year. The sun being ap
parently slow or behind clock time from about Decem
ber 24 to April 15. when sunrise and sunset are at equal 
times from 6 o'clock. The snn then begins to be slow, 
and retnrns again to clock time about June 15. when it 
again becomes fast and retnrns to clock time a bout Sep
tember 1. then again slow nntil December 24. Thus four 
times in a year the solar and mean time correspond; at 
all other times the snn is ahead or behind the mean time, 
and as sunrise and sunset is recorded in the almanacs in 
mean or clock time, tIie variation of the rising and set
ting of the snn from 6 o'clock shows the amount of the 
snn's apparent eccentricity due to the elliptic orbit of the 
earth, a small part of the variation being also due to 
the inclination of the earth's axis to the elliptic. 

Can opener. W. Carmlcbael . . . . . . . . . . . . . . . . . . . . . . . . . .  562.885 
2:�.0�"s�

e
tiir�;,���� : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : :  �� Cap. I. Pacbner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563,053 8�� g�I����.
u
���1.

e
{v�c�e??:'��: : : : : : : :  : : : :  : : : : : : :  

563,128 
Car brake. E. Vall at. Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Car. combination frelgbt. T. S. Easterbrook . . . . .  . 8:� gg�gli��: :J: �: �g�S

aybt��. : : : : : : : : : : :  : : : : : : : : : : : : :  Car coupling. Grady & McMillan . . . . . . . . . . . . . . . . . . .  . 8:� ����n��: �ie�k��g�:Ylor·. : : : : : : : : : : : :  : : : : : : : : :  
Car coupling. R .  L. Parker . . . . . . . . . . . . . . . . . . . . . . . . . .  . 8:� ����\\��: r.lT�����.��: : : : : : :  : : : : : : : : : : : : : : : : : 
Car coupling. E. D. Wbipple . . . . . . . . . . . . . . . . . . . . . .  . . 
Car door. C. H. Bennet . . . 0 0  . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Car fender. R. B. Pul lan . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
Car fender. H. A. Webster . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Car fender. O. A. W b ite .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i62.870 
Cdr fender. O. L. Wbitney . . . . . . . . . . . . . . . . . . . . . . . . . . . 563,109 
Car. freiJ<bt, G. B. Oavis . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563.022 
Car guard. open street. Phinney & Adams .. . . . . . . .  563.209 
Car replacer. U. R. Dodd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 563,223 
Car safety device. railway. C. A. Ball . . . . . . . . . . . . . . 562.381 
t�ar �aDd box. E. Heiz . . . . . . . . . . . . . . . . . • . • . . . . . . . . . . . .  563,035 
Car sl�nal. T. A. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i62.!w! 
Car track sanding de�ice, J. T. Porter .. . . . . . . . . . . . .  563,237' Cars. automattc speed controller for electric. H. 

A. Seymour. . . . . .  . .  . . . . . . .  . . . . . . . . . . . . .  . .  . . . . . . . .  1i62.925 
Cars, fluid pressure brake mechanism for railway. 

L. J . Geuett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563,156 
Card. playing. J. Omwake . . . . . . . . . . . . . . . . . . . . . . . . . . . 563.235 
Cards. etc., bolder for, House & Ford . . . . . . . . . . . . . .  562,828 
Card ing engine. A. A. Langewald . . . . . . . . . . . . . . . . . . .  1i62.S37 
8:��;.f.t����'lpe'i ';�';I�':rS���ner: : : . : : · : : : : : : : : : : :  �:iM 

(6897) C. B. A • •  says : 1. If you d eem it Case. See Mllilml' case. Shippin" case. 
Cash recorder and refunding machine, W. A. El. of sufficient general interest, I would be pleased to know. 

through your qnery colnmn. of some good preparation 
for applying to pasteboard or celluloid to make an arti
ficial slate. A. Dissolve 4 onnces shellac in 1 quart 
alcohol ; add lampblack, 6 drachms; ultramarine blue. 1 
drachm; pumice stone. powdered, 3 ounces; rotten
stone. powdered. 2 onnces. Have the board dry and 
free from grease. Sodinm silicate. diluted with water, 
and colored with lampblack, suspended in a little of 
the silicate. makes an excellent slating. 2. Formnla 
for luminons paint. A. For formulas for luminous 
paint see SUPPLEMENT. Nos. 229. 249, 497, 539, 922, 939, 
price 10 cents each. 

more.. . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 812 Cash register and indlcator. J. A. Keyes . . . . . . .  . . . . .  182 Casting machine, bal l .  P. C. McGratb . . . . . . . . . . . . .  . 
Cement. bydraulic. G. W. A. Stein .. . . . . . . . . . . . . . .  . . 
C�air. :see Combination chair. 8����: '15.Ijj.91�';,"ps : :  : : : : : : : : . : : : : : : : : : : : : : : : : : : : : : : : :  �:� g�:� e��S�bI�gLIll�f�in.;; Yeliowiey ·&·MeYer·.: : : : :  �:m 
Clamp. See Hieycle pedal clamp. Billiard cue 

ti p clamp. 
Clamp, B. G. Casler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i62.949 Clamp. W. W. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563,006 
Clamp. A. F. Scbulze . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.!r22 
CIampi nor device. J. H. Stoekbam . . . . . . . . . . . . . . . . . . .  562.662 
Clevi:'l, cbain. C. A. Tower . . . . . . . . . . . . . . . . . . . . . . . . . . .  563,213 
Clock, electriC prollramme. D. Ogden . . . . . . . . . . . . . . .  563.052 
Coal or rock drilling macbine, Sonthwick & 

Walker. . . .  . . . .  . . . .  . .  . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . . .  563.087 
8g:b�W. �:Wif��g: �.'. �: .�e

�� 
. .'.'.'::.: .::::::::::.: :  �:n� (6898) L. B. P. says : Will you please Combination cbair, G. Salqul.t .. . . . . . . . . . . . . . . . . . . . .  562. 

give methrougb the colnmns of the SCIENTIFIC AMERI' Combination lock, 1. Iverson . . . . . . . . . . . . . . . . . . . . . .  . 
CAN a receipt for cleaning wool carpets withoutremoving 8g�vb��:;:t: ���r�.: .. . ��i.��: : : : : : : : : : : : : : : : ; : : : : : :  
from the floor ? A .  Have ready a number of dry coarse Conveying apparatus, G .  Miles . . . . . . . . . . . . . . . . . . . . .  562.967 
cotton or linen cloths, some coarse flannels and one or 8g�\\�:e ����c�r�

t
��':lie�L�v�

a
l
s
�r'),-ri(iy:: : : : : : : :  �:�� 

more large pieces of coarse sponge ; two or more hard ggrfe
e{, £,g���e,t. ir"o����.i��: � .. .  ����.I�.::�:���: �:M� 

scrubbing or scouring brushes. some large tnbs or pans, Coupling. See Brake pipe coupling. Car coup
and pails, and also a plentiful supply of both hot and cra�

i
�:r m�ggrn����

l
��fce jg:l�ii��J'�igfiowering cold water. First take out all grease spots; this may be cutting plates of. H. M. L. Anderson .. . . . . . . . . .  1i62.7SS 

effected in several ways. Well rub the spot with a piece 2���i��t��ns� f.�i1W.:':. �I��: .�.���.I� .�.��::l.�� . : : :  �H� 
of hard soap and wash out with a brush and cold water, Cultivator, Gross & �Ioore . . . . . . . . . . . . . . . . . . . . . . . . . . .  56H,I6S 
and well dry each spot before leaving it. Or nse. in- 8��h��nn����in�·.;�,'t�i��f��d���j.Sb';rg·::: ·::::. �: : : . : :  �:: 
stead of the soap, a mixture of fuller's earth. gall and Cutter. .See band cutter. �'eed cutter. 
water, well rinsing and drying each spot as before. When 1 £��':,�;��;u�o�;,:;�.I�Ir.a�roeker·:::.':::::::.: : : : : : : : :  ��:� 
this has been �one, the carpet may be cleaned by the first E���:l ����np�e�e.�. ��\I!o,,;'; : : : : : : :  '. : : : . : : : : : : : : : :  �:m method mentIoned. I Die. J. R. Smith . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  562.8;� 

© 1896 SCIENTIFIC AMERICAN, INC.



JULY 1 8, 18<)6. J J t itutifit �lUtritau. 
Display fixtures. adjustable bracket for. B. G. Pencil holder. G. Bartlett. . . . . . . . . . . . . . . .. . . . . . . . . . . . .  Wells. apparatus for j·arrlnll casing. in Artesian. 
DI.�I��

e
""�;'k: fabric: �;: 'Ames : : : : : : :  . : : ' : : : : : : :  . : : : :  ��: �:rfo'l��::,d bs:,!��xr.�':'���'W�li •• rcr���f:I'i:� Wh�;,t

a
�;" TO;; miioilcaJ "wbeel: ' Troliey wiieel:' 563,OM 

45 

Bl:r!��:fn�i���e�'t?F�1i�:t
e
G: i!i: Marciiand: : : : :  t'l: ��,.o:g'!,,:.':.��:,

I
W.%�:�w�o�·. ����?::: : : : : : : : . : : : : :  Win

p���
I 
. .  �����.�' . . �?������I.� . ��� . .  ���: . �: . .  �:. 0 R D I N  A R l' R A  T ES. 

Dredger sleeve, A. L. Horner. . . . . . . . . . . . . . . . .  . . . . .  Pick and sbovel. combined, W .  H .  Sbarpington . . . WlIidow. J. E. Sweet. . . . . . . . . . . . . . . . . . . . . . .  • . . . . . . . . .  I n . d d e  l' n.sre. each i n lll el"ti o n  _ _  1 :;  c e n t  . •  a l i n e  DreBs facing and skirt bindinll, combined, A .  M .  Picture frame, E. Zoller. . . . . . . . . . .  . . . . . . . . . . . . . . . . .  WIndows, lead. for glazed, J .  Lamb • • • . . . . . . • . . • • • • •  
Weber . . . . . . . . . . . . . . . . . . . . . • • • • . • • • • . • • . . . . . . . .  562.943 Pier foundations. etc., method of and apparatus Wire and slat weavlnJl machine, O. F. Matteson . .  I n n c k  ]' au- e. p n e il i n llle r t i o n  - - - - 8 1 . 0 0 a l i n e  

B�I:�:':!:
·
cJili;,�cl�tf:g�!:ii.;r

·
G· ·iie. · · ·

· . . . . . . .  ��i PII:����rc�:
n
a
g
p:::�������e�ov�il!"g�:.

i
r..3gw; 56

3,1
06 ;l�: :�':::8 ���Jic�;,I��

a
�t�: · miicii .. liie· for

·
iDiJi; 17' For s<>me ctasses of A<Z1JerUsementB. Specla! ana 

Dyelng machine. yarn. J. W. Grant . . . .  :.: :
·. : : : : :  : : '. 5fj;J:1ti5 len . . . . . .  . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ing. Capewell & Allen . . . .  .' . . . . . . . . . • . . . . . . . . . . . . .  563,221 , H1Qher rates Me reqwired. 

E�g bellter. Dalrymple & McGrath . . . . . . . . . . . . . . . . . . !i6:;,laU Pile point shoe. J. S. GIl.tine. . . . . . . . . . . . . . . . . . . . .  . . .  Wire stretcber. G. H. !;heJ label"ller . . . . . . . . . . . . . . . .  562.928 , The above are char .. e. per ""'ate line-abollt eight Ela.tlc cord and making .ame. A. M. Ziegler . . . . . .  f>ti.1,ool Pil low or cushion. W. Vogler. . . . . . . . . . .  . . . . . . . . . .  . . .  Wool. etc .• apparatus for cleaning. Riche & Rlvret 1>62.975 ·1' word. per l ine. '1'hls notice shows Lhe wldtb of the nne. 
Electric circuit cutout. Scovil & Gooding . . . . . . . . .  562.980 Pipe wrencb. E. Wrl"ht. . . . .  . . . . •  . . . .  . • .  . . . • • • • • . .  . • .  . Wrencb. See Pipe wrencll. 'IIld I • •  eL in 11!<aLe type. lllnaavinll. may head adver-
E lectric heater W S Hada.way J r. . . .  563 032  Planter, W .  W .  Brady . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563,129 1 Wrencb, W. J .  Leach . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ttsements a L  t.he same J'ate per 8.tl8t,e line. b y  measure. 
Electric machine, d.ynamo. N. W. Storer: : : ::::.: : : :  ' 'Plow, R. C. Fay . . . . . . . . . . . . • • . . • • • • • • . . • • • • • • . • • • • . • • •  562,814, Wrench. D. Metcalfe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  menL, 8S the ler.r.er cress. Advertisements must be �::���:� '!l:��
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a�:�"l'� l�e �J'i:'wi� �!k's"'ls�{,��
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y 
Electrical conductor condUIt, J . �" Cummln .. s. . . . .  Plow. gang. H .  Sommerfeld . . • • . . . . • . . . . . . . . . . . . . . . .  563.982 _. __ 
Electrical conductors. means for protecting under- Post. See Fence post. , "round. Davis & Crompton . . . . . . . . . . . . . . . . . . . . . . 562 808 Po.tal cbute\l:utomatlc alarm for. T. F. HSIlerty 563.033 DESH:rNS. 
�::����';i�. �:f�����

i
g�I�::.

e
S:·c�i.tco�����:::::: : : :  

56:1.924 
��::-ym��t ap:i'i��:e���1.�· Milsted . . . . . . . . . . . . . .  563,198 Back band loop. L. N. Dantzler . . . . . . . . . . . . . . . . . . . . . . . 25,711 

Elevator boot. J. Hankin . . . . . . . . . .  .. . . . . . . . . . . . . .  Press. See Cider press. Badge. H. Dotzenroth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.688 
EI t 11 Itat·o stop T Hill 51>1 Press, P Bartoletti 563,122 Hadjle. C. Rehlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25.687 
E.:;ti�ofJer�g m�c'l.lne. G. Muller: : : . : : : : : : . : : : : : : :  OO:� Print mounting rolle':;w:i'CLewi';:::::::::::::: : :  563,044 Irc"y�.a"Xd:.·:��Varie�: : : : : : : : : . : : : : : : : : : : : : : : : : : �m En
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End gate and .hoveling board. L. M. Bucllanan • . •  563,�18 PrllIting from stencilS. machine for. J. Jofeh . . . . .  662,898 • . . . . . . . • • • . . • • . • • • • • • . . . . . . . . .  . ' '''' 
Enlline. See Carding engine. Dental enl<lne. Printing machlDes. bed motion for cylinder. W. R�r�e':"'��itpn:y:�����
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·:.: ::: �� Rotary enlline. Surgical engine. Trnction Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.923 Box. C M Beld 25 706 
E"I'���I�;i;nder. explosive. W. F. Davis . . . . . . . . . . .  563,140 �yr..�?

e
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a:e�'iia��e�· M. Campbell . . . . . . . . • •  563,134 ButtOli. cOllar. l: "Cjoitii.ion: : : : : : : : : : : : : : : : : : : : : : : :  �697 
Engine igniter. gas. L. H. Nash . . . . . . . . . . . . . . . . . . . .  563.051 Pulley block or Iiftln" device. dUferentlal1y Button rod. E. Kemp.hall . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25.698 
En�ine .topplnupparatu •• G. W. Brown . . . . . . . . . .  563,011 geared. G. A. Armlnl!ton. . . . . . . . . . . . . . . . . . . . . . . .  g��
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6�t.H��:ra��.� . �?� �������.� .��� bfB.820 �����:�� $� ���:e:.����: �". "!'!.-. ������.�: : : : :  CuJlnary utensil, A .  Leonard . . • . . . • • • . • . . . . . • • . • . . . . .  25.726 
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Faucet attachment. force feed. Gate. & 'I'hauer . •  562,892 Pump plunger. W. Treverton . . . . . .  . . . . . . .  . . . . . . . . . . Dice. F. J. Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25,701 
Feed cutter. J .  N. Barnes . . . . . . . . . . . . • . . . . . . . . . . . . . . .  51.1.006 Pump • •  and. G. Palm. . . . . . . . .  . . . . . . . . • . . . . . . . . . . . . . . •  "
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'titiiii : : : : : ::::.:·.:: ·:.:::·::::::::::. : �� J::� ::::; t::�:�'ln'ij,�::%:�?1: 'i': Biid,r : : : : : : : �.�y ��:::g::: �::.��rl �elrE?�':"�ieoi: : : : . : : : : : : : : : : : : : Gillie. O. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,719 

Fence. '1'. J. Andre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.945 Puncb , R. J. Thompson . . . . . . . . . . . . . . . . . . .  . . . . • • . . . . .  �':i',:.:;���
a
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e
li. \i:IN!��.�����·:::. ::::::.::25;736 to �::gg ':��:: 1-: �.:r::;l����:: : : : : : : : : : : : : : : : : : : : : . : :

· : : :  �.�� ����g: ������ <'i:'ii�1t:;��: �����.
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�: : : : : : : : : : : : : :  62 Harnes. eye. G. A. & F. O. Gregerson . . . . . . . . . . . . . . .  25.710 
Fence machine. E. Allensworth . . . . . . . . . . . . . . . . . . .  563.117 Puzzle. G. F. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563 lro�k

c
��':."��::.·e�

·
t1.;.��!�':";: c:

·
Riiymotiii::::::: �= �:�: g�:�' � .. e�.:I��e3d�r'IihOde,j . . . . . . . . . . . . . . . . . . �.� i::��ol lge"��fJ,Y!'��aklng. J. Ziegler . . . . . . . . . . .  - Nail cleaner, W. Goessling . . . . . . . . . . . • . . . . • • • . . . . . . . . . 25.702 
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time and m.oney by using our Placnlnerg 
CATALOG UES

A-Wood-working Machinery. B-Lathes. etc. 
SDECA. FALLS lIIFG. COMPAH. 
695 Water St .. Seneca Falls. N. Y. 

PATENTS. - AN INTER-
esting and va)uable tabla 8howtn� the number of patent. 
,Kranted for the various su bject.s upon which petitions 
have heeD filed from the belr!innin2' down t.o December 
31. 1894. Co"talned i n  �CI E"TIFIO A M ERICAX SvP. 
PIoE" KXT. No. 1 Oll�. Price ro cents. To be had at 
this office and from all newsdealers 

.POWER & FOOT I SHAPERS,PLANE.RS DRILLS 
I- AT H E S. �tDC�LN,fpr,��P 2�T�LIJ�ul9�H� SEBAS IAN LATHE. CO.  120 CULVERT ST. CINC INNAT I .  O. Fence tightener. H. ·V: C�nway . . :::::: .  ' : . : :  : : : : : :  56:1:iar RadIator. B. W. Felthou.en . . . . .  . . . . . .  . . . . . . . . . . . . . .  Nipple, nursingtfO. R. King . . . . . . . . . . . . . . . . . . . . . . . . . •  25.m! 

Fences. spring clamp for .ecuring brace. to wire; Rail frog sprlnll. H. Elliot. . . . . . . . . . .  . . . . . . . . . . . . . . . . I ���r��·:1J'k!i: C: fr�t;;ciiti.ie;;:::::::::::. ::::::::::: �:!.W •••••••••••••••••••••••••••• Bennett & Mowers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.917 Hallway. e lectric. H. Brandenburg. . . . . . . . . . . . . . . . .  Pencil. lead. A .  Kaiser . . . . . . . . . . . . . . • • . . . . • • . . . . . . . . . .  25.700 I . ·  • Fender. See car fender. Railway. electric. B. �·ord . . . . . . . . . . . . . . . . . . . . . . . . . . . . PI h ' 1 I b I W G C III 25 743 0 C Fertilizers. distributing. C. H. Lyon . . . . . . . . . . . . . . .  b6.1.llI5 Hallway. electric. W. E. Hansbue.. . . . . . . . . . . . . . . . . .  PlU
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�742 • E PT H A U  a E • �'I le box. W. E. Crane . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ' "  5112.950 Railway. electric, J. Tatham. . . . . . . . . . . . . . . . . . .  . . . .  p 'IT  0'il' '':  J n��. pa rn or. • . 0 IDS . . . .  
25 718 • Price • •. Filter for ga.olene. etc .• L. Konst . . . . . . . . . . .. . . . . . . .  56.1.0(1 Railway frog. W. J. McClellan. . . . . . . . . . . . . . . . . . . . . .  R

U
dr�: 

r 'F 'CI 
ewe · · · • · · · · · · · • • · · · · · · · • · • · . .  · · · · · · · · · 25·739 • $ 1 .2 5  Ha. 4 In. narrow scale whicb can be used . Fire alsrru.J .  R. McCoy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  568.203 Railway swltcb. Hoean & McMabon . . . . . . . . . . . . . . . . S

a
h, o� ·1 :re .. 

T· ·W· ·C
· ·  T ' . . . . . . . . . . . . . . . . . . .  

�712 • in middle or close to th" end. or removed . J<lreplace heater. F. E. Backu . . . . . . . . . . . . . . . . . . . . .  563.005 Railway tie, T. Ratclifl'. . . . . . . . . . . .  . . . . . . . . . .  . . . . . . . . S� oc 
I ' :  nJ 

0';' C ' I 
• roz er . . . . . . . . . . . . . . . . . . . .  

25 721 • and used .eparately. Fine finish • • 
Fish catching device, G. Pro.ser . . . . . . . . . . . . . . . • 5I"�.851 Railway tie plate W. W. Holmes. . . . . . . . . . . . . . . . . .  Scre':. � fe  �r citblne� !t':

e
l>:'warreii : : : :::::::::::::: �732 • Catalogue of li'ine Thols free. • ������fna���

r
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I
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·
: : :: : : : : : : : :  ��:�1 R:ll::�.�':�t'o:..i�·!..ft�tgiock:foj.:ii:":L.waiiOii Sea¥, J. C. Hoodlnfj . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  25.734 • 

The L S STA R R ETI CO • Fuel. artiHclal . Gontner & Motter . . . . . . . . . . . . . . . . . . .  1>63.162 Recorder. See Cash recorder. Sales recorder. Sha. t. crank. Boot . &: Lewis . . . . . . . . . . . . . . . . . . . . . . . . .. 25,717 • • • 
• • Furnace. See hot air furnace. Petroleum burn- Re.ister. See Cash register. �g:;;'l.eo'l���ly?�i�::���·. �:.� .. �����:::::::::::::: �:� • Box 13, ATHOL. MASS . • U. S. A . •  
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rse . . . . . . . . . . . . . . . . . . . . . . . . .  562.843 Spocn. etc .. E. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25,600 •••••••••••••••••••••••••••• 

Furniture. adju.tllble .'tf,port for. G. A. Bobrick •. 563 .... ,.,', ... Spoons. etc .• handle for. A. F. Jackson . . . . . . . . . . . . . .  25,692 AUTOMATIC H EAD I N G  
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� •• 1" Spoons. etc .• handle for. W. C. Codman . • . • • • • • . . . . .  25.691 I g:�:�u���:.
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Sal���lder and cash drawer. manual. G. S. 363 l8D  ���'&.��:. R:"iv:: ���: : : : : : : : : . .  : : : : : : : : : : : : : : : : : : :  fl:�� MAC H I NES 
G b • I t · h d li htl ' H I: Tho on Sa d b  j" ·X · iiO· · · ·  . .  · · ·  . .  · · · · · · · · · · · · · · · · · · · · · · · · 1>62·91R Tran.om lipht plate. S. S. Bradsbaw . . . . . . . . . . . . . . . . 25,716 FOR 
G:: c::::':,'iif�r

e
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a
gars,

g
etc.�'f;. F: Wilco��. . Sa�h hgtler: "': S. �cFaj.iaiiii::::::::::::. : ·:::::::. : ooa:200 �-;-��f���d�I: ::�J�n������: : : : : : : : : : : : : : : : : : : . : : : : ��� R ivets and Screw Blanks 

8: ::�:���: �;.tYI!�!�:j: 0: Pori.er: : : : : : : : : : : : : .  � t�b:��?�.'(!. ¥.�::':o���?�������: : : : : · : : : : : : =� Type ornaments. font of, B. Nadall • . . . • . . . . . . . . . . . . • 25.740 
Several SIze •• Ga. lI�bting apparatu •• e lectriC. F. O. Plnmmer . . .  5112 Saw handle. C. H. Stroud . . • • • • • • • • . . . . . . . . . . . . . . • . . .  563;000 �a,:;:.�::3�r:m:·R�'b�\;':.iiyiie: : : : : : : : : : : : : : : : : : : :  �:ml COM PLETE EQU IPM ENTS. aate· 1ree d.t;i1e grte. End gate. . 562 R26 �a"1' wabbllDl<. W. �. Bls.eJ l · ·s· o ofi . .  · · · · · ·  . .  · · · · · ·  563.123 Watcb crown. W. S. RIchardson . . . . . . . . . . . . . . . . . . .  25,696 

G!��: t�!�. H. l¥"a�;.windi : : : : . : : : : : : : : : : : : : : : : : : : : : :  bs2:006 s�e'; %!t':e�o�a"c!u:."NleHio�· m:1.lnii: c:'F: stiiii; 563,:u6 Watch plate. W. C. Ball . . . . . . . . . . . . . . . . . . . . . . . .  25,694. 25,696 The E . J. MANVI LLE MACH . CO. 
Gearing. chain. C. 'I'errot . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563.0\JII van . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562,9M P. O. Box M. DOUBLE STROKE. Henerator. See gas generator. 8eat or cu.hlon. W. Vogler . . . . . . . . . . . . . . . . . . . . . . . . .  562.940 TRAD E �lfARKS. WATERBURY, CONN. 
Gold separating and saving apparatus. J. Malt . . . .  Sewing machine attachment. 1.. Welser . . . . . . . ' "  562,873 -------:=�--------------Uold washln� machine. E. J. Cowley. . . . . . . . . .  . . . . .  Shade and curtain bracket. wlDdow. E. E. Plnck- APgareL wearing. O'Bryan Brother .. . . . . . . . . . . . . . . .  28.4114 The Curti Patent 8���i::�M���c�.t.��:;tt�:�:: :::::: : : : : : : : :  IiIh,J�lliiej.: "W:D: ·G&rdii;,r: : : : : : : :

· · : · : : : : : : : : : : : : : : =:� R:el�i��;t 2f.
r
J?fifm���.

i
�� : : : : : : : : : : : : : : : : : : : : �:m 

s 
Gun. breech loading breakdown, A. U. Fox . . . . . . . •  I Sbafts. apparatus for steadyiDl< motion of rapidly Bicycle., Hardy Cycle Company . . . . . . . . . . . . . . . . . . . . •  28,520 Damper Regulator Gun. maclline. �'. Neil. . . . . . .  . . . . . . . .  . • . .  . . • . . . . . . . . . . I rotating. C. H. P. de Laval . .  . . . . . . . . . . . . . . . . . . . . .  563.191 Borax. soap. cleansing compounds and toilet and 
Gun, rapid flrinl'. A. Welln . . . . . . . . . . . . . . . . . . . . . . . . . .  56�.\& Sharpener. knIfe. R. J. Ilearborn . . . . . . . . . . . . . . . . . . •  563,023 bath powder •• PaCific Coast Borax Company • . .  28,491 
Gun. water. J .  W. �olfl' . . o o  . . . . • . . . . . . . . . . . . . . . . . . . . .  663.114 1 Sbeet separating and feedliig maclline. W. G. Breakfast food. 1I0ur. cracked wheat. Rrlt •• farina 
Hame tsstener. O. C. Olsen . . . . . . . . . . . . . . . .. . . . . . . . .  i'i2.848 Trevette . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1i62,8ti6 and purified middling., North Dakota Milling 
Hammock canopy attachment, W. H. Crott • . . . . . . .  56.1.803 ' Shlpping C8se, banana, F. Schmitz . . . . . . . . . . . . . . . . . 563.070 
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HlLndle. See saw handle. I lIhoe fa.teninll, T. T. Bel"llament . . . . . . . . . . . . . . . . . . .  563.060 flo "" ""' .... Harrow. rotary. J. G. Ferrill . . . . . . . . . . . . . . . . . . . . . . . .  563. 1 50  Sboe .tretcher. H. S. Bacon . . . . . . . . . . . . . . . . . . . . . . . . .  562,7111 Canned frnlts. vegetable.. fI.b. extracts. lye. 
Harve.ter. cornJ S. C. Schofield . . . . . . . . . . . . . . .  , . . . . .  662.979 \ Sboe •• apparatus for manufacturln" In.ole. for. cheese baking powder olives clllars starch 
Harvester .hear �arrler. P. Han.on . . . . • . . . . .  . . 563.2"1II . G. W. Sleeper. , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563.<Il2 dried fruits. vlnellar ;lDd blrd .eed. Reed: 
Hat body .tretchmg machine. H. H . •  A. &. A. Tur- S1Imal. Sell Car sillnal. Electric signal. Walsh & Lange . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . .  28,485 

ner . . . . . . . . . . . .. . . . . . . . . . .  : • . . . . . . . . . . . . . . . . . . . .  ; ... . . .  563,102 Slgnallng apparatus, electric. M. Du Perow . . • . . . . .  563.025 Canned Ilood •• cured meats. foods and relisbes. 
Hat. brim tr immlDg macnme. H. H .. A. & A. l ur- Silk. compOSition or matter for manufacturing toilet articles and preparations. Maps and 

ner . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.!!87 artiHcial. J. H. Du Vivier . . . . . • • . • • . . . . • • • • • . . • . 563,2U fruits. certain named. F. Acker & Company . . . .  28,481 
Hat .weat. Frick & Stoner . . . . . . . . . . . . . . . . . . . . . .. . 5till.817 Sink oULlet, Flscber & Schant . . . . . . . . . . . . . . . . . . . . . . .  563;00 Canned goods. food. and relishes and fish. certalD 
Hatchway or other doors. device for RutomatJ- Skirt blndlDll, A. M. Weber . . . . . . . . . . . . . . . . . . . . . . . . .  662.992 c'_.a
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2828 •• ¥1373 cal ly controlling closing. F. F. Jack.on . . . . . . . .  503. 180 Sleeve adjuster,.�. Lee . .  1i62,838 '" Co • 

Heater. See electric Ileater. �'i replace heater. Snap, harne.s. \'V .A. Schieicher: : : : : : : : : : : ' : : : : : : : :  563;071 Disinfectant and antiseptic. E • .  F tcb . . . . . . . . . . . . . 28.500 
He:;=�Ilr.
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28.479 Hinge, [>. E. Cabaret . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563.1.'13 Soldering machine. can body, H. Scllaake . . . . . . . . . .  563.069 _ Ik 

Is the cbeapest and mo.t reliable. The only 
rellulator IOlaranteed to cbanlle direction on a 
variatIon of " of pound .team pressure, It 
Will control any damper. 17' Send for Circular S. D. 
D' ESTE &. S E E LEY CO. 

2 9  to 33  HAVE R H I L L  STREET, BOSTON 
B A R N E S'----... 

• U"rigbt. Drills. 
Hinge. desk. Ii. M I,ambert . . . • • . . . . • . . . . . . . . . . . . . . 563.901 Sole edjle burnlshln" machine. C. S. Stackpole . . . .  662,830 orlng the Ilair. Marie Antoinette Company . . . . •  28.498 
Hin�e. lock. C. A. Donaldson . . . . . . . . . . . . . . . . . . . . . . . .  56a.142 Speculum.!!'. W. Penhall • . . . . . . . . . . . . • . . . . . . . . . . . .  563,236 Ink •• IItllOjlraplllc. C. l!tlcke\ . . . . . . . . . • • • . . . . . . . . . . . . . 28.472 W. F. & J O H N  BAR N E S  CO. HOist and dump for Ilruln or coal, P. Muller . . . . . . .  66"l.844 Spike, G. Milner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563,050 .Tewelry. lIat and hollow silverware. watch move-
Hook. See Toe pad book. SpinnlDg rinll bolder. T. Tbacker . . . . . . . . . . . . . . , . . . .  562.986 menta and .olid gold and silver and filled 1 999  Ruby Street ROCKFORD I L L  
H�::,"s°p����:;;. �

·
.�;i��re�:�ciiemicai?;,cej,t;;Cie 

562.856 �p���'l.��r?
O�':.';,"�:;; ��l:.':::�n . . . . . . . . . . . . . . . . . . . 562,900 .f:����t�in:���. ��� . �.

I
����: • •  � •. •  ��������� 28.469 

• • • 

for. A. Gartne� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.1� Sfamp mill ore feeder.'W. Bolthofl' . . . . . . . . . . . . . . . . 563,217 Lamp burners. J. Hregory . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,521 THE B ILL INGS HAND VISE' Hot "ir furnace. C. S. Faurot . . . . . . . . . . . . . . . . . . . . . . .  563,U1 Stone worklna macblnery and rubbill/! bed plate Llnlment. Imperial Granum Company . . . . . . . . . . . . . . . 28,506 
Hot air furnace, D . •  \l.cCOwatt . . . . . . . . . . . . . . . . . . . . . . .  5fj;l'8524O tllerefor. D. Sbort.leeve. . .  . • . . . . . . . . . . . . .  . • . . . . .  Lozenges. bronchial. S. C. Haviland . . . . . . . . . . . . . . . . .  28.503 
Hot water heater. 8hepard & Whitlock . . . . . . . . . . . .  563, 1 Stopper Ill. L. Brown . . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . •  I Live and cau.tlc potash. E. N. Hal\ . . . . . . . .  28.486 to 28;488 
Hydrocarbon burner and connection therefor. Stove. Huncllman & Barbee. . .  . • . . . . . . . . .  . . . . . .  . . .  MSIlszines. Owl Publi.bing Company . . . . . . . . . . . . . . . . 28.470 A. T. Gilford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.819 Stove. Kahn & A llen. . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  MedIcInal and surgical preparations. such a. anti-Incubator. L. R. Oake • . . . . . . . . . . . . • · . . · · · ·  • . .  C· 

. •  , . · · ·  56�.847 Stove. cookinlZ. W. C. Eymann . . . . . . . . . . . . . . . . . . . . . .  septic powders. Chevrier & Krau • . . . . . . . . . . . . . . .  28.499 
Index for record b,)oks, movable. B. B. Mc relght Ii69 204 Stove beating, W. L. Wilkinson . . . . . . . . . . • . . . . . . .  � .  562 Medicine. herb and fruit. E. & H. Den'more . . . . . . . 28,5G4 l';,'l�t. S�:e

S
:r':.I�Yj;,int. ���fu1l."0�J::.tb�:ptefi

·
:�re"ier::::::::::::::::::: � ���c::a:i'��ft�'k�ri.l'�cf. ger��¥�w .

. .  
H:FO.: 

28.509 

ka.:m�«�����:�: �: �iJ.l'e7f'.�� : : : : : : : : : : : : : : : : : : : :  �����'i.�
1 
�'!,"':WBit,;.: 8:1���

e .. . . . . . . . . • • • • • • . • . . . .  662 
Mo3'er� "io.· use iii scbooi.: wood' Biid' papei,"liiiioii 28.480 

Key r...tener. J. A. Beebe . . .  . . . • . . . . . . . . . . . . . . . . . . . .  Table. See Billiard and pool table. Bradley Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  28.471 
Kite trolley. T. J. Roger.. . . . . .  . . . . .  . . . . . . . • .  . . . . . . .  Table leveler. B. Wood. . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Ointment o r  .alve. beallng. F .  Hofele . . . . . . . . . . . . . . 28,607 

The Best Vise for Linemen. 
Drop F�rged from Bar Steel. 

Interchangeable Parts. Parallel Jaw •. 
Hardened by Sp3clal Process. Dr Send for O!rcular H. V. 

T H E  B I L L I N G S  & S P E N C E R  CO. 
D rawe r  3.  Hartford.  C o n n .  

Kneading mach me. dough. L. Durand . . . . . • . • . . . . . • 6b'2.1J62 Tack macb1ne. A. E. t ;onvers . . . . . . . . . . . . . . . . . . . . . .  563, Overalls, pants and trousers made of jean, L. Loe-Kni fe. and cor� holder. A. Anderson . . . . . . . . . . . . . . . .  5\1"1.946 Tack machine rocker!',. tbrow olffor. A. E. Convers wenthal Son. & Co""'pany . . . . . . . . • . . . . . . . . . . . . . . . . 28,486 DORM 8 R'S 
KnlttlDg machme. J, John.on . . . . . . . . . . . . . . . . . . . . . .  563,23 1 Telegrapll alpbabet. ". V. E88lck . . . . , . . . . . . . . . . . . .  Paint •• driers and varnlshe •• G. C. LI.zka. Incor- I .ft. Knlttinll machine remforcmg thread mecll.n!s�. 'I·elegraphy. S. V. Essick. . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . porated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . .  28,015 VULGARIZERS H. E. Harbau"!' . . . . . . . . . . . • . . . . . . . . . . . . . . .  563.280. 5I!3.3.11 Telephone attachmeHt. W. W. Dale . . . . . . . . . . . . .  . . .  Papers. building. Mica Roofing Company . . • • • • . . • • . 28.522 
Lamp hanger. E . . � .  Her.haw . . . . . . . . .  . • . . . . . . . . . . . . ;!.232 TeleDhone line sljlnaliDJl apparatu •• F. R. Mc- Perfumery and toilet articles. R. Hudnut . . . . . . . . . .  28.495 
Lamp. wickie., 011. A. Shedlock. . .  . . .  . ... . . . . . . . . . . .  .wn Berty. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . .  . . . . . Perfumes. pOwders. .oap •• dentifrice. creams. balr are u sed all over the world Lawn sprink ler. J.  R. Cadwell . . . . . . . . . . . . . . . . . . . . . . .  .290 Telepbone switchboard apparatus C E Serlbner 011. and similar good., R. Hudnnt . . . . . . . . . . . . . . .  28,496 E I ' M nf t f St ' Letter posting or stamping machine. coin freed. 5112 85 Telephone switcb board sy.tem. C:E: tlCribner. . .. Pharmaceutical preparatIOns In tile form of tali- Cbit':'�s,}':::'itub��r S���;:
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�e aF �

a-
D. di B. S .. vor"nan. : . . . . . . . . . . . . . .  

& 
. . . .  : . . . . . . . . . .  562'oJ Telephone sy.tem. J. G. Smith . . . . . . . . . . . . . . . . . . . . . .  lets. Firm of U .  Georgi . . . . . . . . . . . . . . . . . .  : . . . . . . . . .  28.501 Dry Heat Vulcanizer. Complet:

o m
tflt

e 
J.illht recording mecham.m •. Knau.s LIJll<ett . . . .  .""" Tbermostat. C. B. Rogers. . . . . . . . . . . .  . . . . . . . . . . . . . .  Pilarmaceutical product used as a .ubstltute for fro ,10 to '1 000 All Stam d 3

n .s 
Linoleum. machlOe for maklOg continuou. ln lald. Th!,rmos�t. double acting. H. Cortland. . . . . . . . . . .  .Ullar. F·arbenfabrlken. vormals Fr. Bayer & TO�S and Supplies. Bra.s a�d�teel

t
'fi'I�'� L. W .  I.owe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6Il2,84O Tblll. carrlSlle. H. B. Sturges . . . . . . . . . . . . . . . . . . . .  . • .  Company . . . . . . . . . . . . . . . • . . . . . • . . . . . . . . . . . . . • • . . . . . .  28.502 for all purposes Se al. Engrav· d "1lJIII� ��\J J.lno�yp� castinll machine. C. Forth . ; . . . . . . . . . . . . . .  �.� Thill coupling. G. Brockerman. .  . . . . . . . . • . . • . . • . • . . .  Pills. J. Lynn & Company . . . . . . . . . . . . . . . . . . .  : . . . . . . . . • 28.WD Die Slnklnll of ali kinds 'Establis��� � I.Iqu,d dl.pen.101l apparntus. M. V. '[eetor. . . . . . . .  .� Tbll l  coupling. O. Taber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Remedle. for disease. of tbe stomach. hver ana 17' &na for Oatalogues 

• 
J.iquid. in tlln k  ••. lLPPlLrlLtu. for circulatinl<. Szon- . 093 Tie plate ana spike lock. A. S. Hardman. . . .  . . . . • . • kidneyS, C. O. lIlebert & Companr.' . . . . . . . • . . . . . .  28.508 

THE J F W DOR
· 

tagh & SchneIder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663. Tile, H. Brocker. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Remedle. lor malaria. liver comp alnts. cOlll!bs. • • • MA N C O. 
Lock .. Se!, Bicycle lock. Nut a!,d bolt lock. Com. Tire • . pneumat\c. A .  Gralf. . . . . . . . . .  . . . . . . . . . . . . . . .  . . .  COld!',. Wbooph:g COUllh aud catarrll. Saver Med- 1 2 1  E. Favette S r . .  Bnhhuol·e. Md . , U. S.  A . blDatlOn lock. PadlOCk. Nut lock. Tire. vehicle. C. K. Welcb . . . . . . . . . . . . . . . . . . . . . . . . . . .. ' Ical uompany . . . • . • . . • • . • . . . . . . • . • . . . . . . . . . . . . . . . . . .  28,511 
Loom let 011. narrow ware. S. Waite . . . . . . . . . . . . . . .  662.!!f Tire, vehicle wbeel. S. S. Elder. . . . . . . . . . . . . . . . . . . . . .  Remedies for rlleumatic disease •• Healy & Dana . . 20.613 "PEERLESS" Loom picker Bttck

I
cgeck. '';.- E. Sartwel l  . . . . . . . . . . .  �.y� Toe pad book. F. A. Neider. . . . .  . . . .  . . . . . . • • . • . . . .  . . .  Remedies for rbeumatlsm and blood diseases. C. No. 3. 

" PEER LESS " D U PLEX 
Loom .huttle. A .  • erw!'o . . . . . . . . . . . . . . . . . . . . . . .  , • Tool. meohanlc·s. E. C. Strange. • • • • . . . . . . . . . . . . . .  .•• . . '  B. Mumford . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28,512 
Loom .huttle box operatlDg mechanlBm. Cowburn Toy W. E. Fobes . . . . . . .  . . . . . . . . . . . . . . • . • • . • • • • • • • . . . .  'Bemedy for diseases of tbe liver. R. E. Philips . . . .  28,D10 & Peck. . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  TOyt"iuslcal wheel. A .  C. We.ton. .. .. . . . . . . . . . . . . . . .  :ltemedy for poultry diseases. internal. J enni""s & 
LubrICator. W. J. Fergu.on . . . . . . . . • . . . .  : . . . . . . . . . . .  Mii! Toy. self rotatable. L. Senge. . . . . . . . . . . . . . . . . . . . . . . .  ,Y Wilburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 28,5U 
Lubricator. Petrus. Ko •• 1 & Hellen.cheldt . . . . . . . . .  "'t' Traction enlline. E. Huber. . . . . .  . . .  . . . . . . . . . • • . • • . . . • . ·iihlrt waist. Meyer Jona •• on & Company . . . . . . . . . . .  28,465 I.ubricator. J. WiI.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �.8.: Tramway rall, .continnou •• W. H. Wr\jrllt. . . . . . . . • •  ,i!loap and cleanslnll powders, Pacific Coast Borax 
Mailing case. A. E. Hernandez . . . . . . . . . . . . . . . . . . . . . 563'156 'l'rap. See Ammal trap. . . .  Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . .  28,490 Marlinespike, F1.llson & ()�fle . . . . . . . . . . . . .  b·. · · · . . . . 'l'rap, M. Avramovitz. . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  mpH and soda water. H. Kienzler . . . . . . . . . . . . . . . . .  28,478 
Matrix sssemblmg and dl.trlbutlnJl mac lOe, C. Trolle>'. C. E. Powell . . . . . . . . . . .  . . . . . . . . . . . . .  . . . . . . . . • bread. cotton. J. Brook & Brotbers . . . . . . . . . . . . . . . .  28,461 

Forth . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  562.816 Trolley .ystemt electrlc rallway• w. e. Keithly. . .  ire. for cycle. and otber v!'hicles. pneumatle. 
Matrix a.sembllDl< 'and distributing macblne. C. _ Trolley whe';I, • B. Metzller. . . . . . . .  . . • . • •  • • . . . . . . . . • . Humber & Company. 1merlca . . . . . . . . . . . . . . . . . . .  28,518 

Fortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  662.954 Truck. car. �. E. C!'nfleld . . . . . . . .  . . . . . . . . .  . . . . . . . . . . .  Tires. Yielding or pnenma.lc. Revere Rubber Com-
Mecbanical motor. A. E. Meek . . . . . . . . . . . . . . . . . . . . . .  5e2.902 Trnek. car. G. W. Lacy . . . . . . . . . . . . . . . . . . . . . . •  111!3,187. .188 rany . . . . . . . . . . . . . . . . . .. . . • . . . • . . . . . . . • . . . • . . . . . . . . . .  ; . 28,517 
Mechanical movement. J. Gross . . . . . . . . . .  , . . . . . . . .  563,227 �ruck frame, metallic. C. 1': Scboen . . . . . . . . . .  . . . . . .  .072 TObacC? lonll( cut smoklDg and cbewing. B .  Payn s 
Metal folding maclline E. J. Wlttebolle . . . . . . . . . • •  662.877 '[ Ill! fa.tene� barne. J. S. GIlman. . .  . . . . . . . . . .  . . . . . .  '115994 

Son s Tobacco Company . . . . . . . . . . . . . . . . . . . . . . . . . .  28.476 
Metal joint A. W. KIrscb-Klnjf . . . . . . . . . . . . . . . . . . . . .  563,184 TurbIne. E. '*. Libby. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  • Tobacco. Emoking. Wellman & Dwire Tobacco 
Methoxy-acetphenetidln. A.. B,.chler . . . . . . . . . . . . . .  5113.009 Turning machIne. wOO<!, G. H. Hardman . . . . . . . .  , .  004 Company . . . . . . . . . .  ; . . . . . . . . . .  . .  . . . . . .  :. . . . . .  28,474, 28.475 
Mill. See Cru.hlnR and grinding mill. Typew�tlng macblne. ". J .  & E. S. ShImer. . . . . . . .  060 Toilet and bath powders. Pacific Coa.t norax COm-
M!ne trap d�r. J . O' Brien (r) . . . . . . . . . . . . . . . . . . . . . .  11.551 TypewrJtlng �acblne key. Graham & Savel1 . . . . . .  163 .r,any . . . . • • • . . . . . . . • . • • . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . • 28.492 
MlDlng machlDe. B. Yoch . . . . . . . . . . . . . . . • . . . . . . . . . . . .  1>63.000 Valve, E. G. KImmell . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . 183 TOt et article for nse on the face. J. Bucbane . . . . . .  28,494 
Miter box. T. E. Kina . . . . . . . . . . . . . . . . . . . . • . . . • • . . . . . .  562.899 Valve and elbow for hot water radiator •

• 
C. J .  \ Toilet powder. T. D. Roberts . . . . . . . . . . . . . . . . . . . . . . . . .  28.493 

Motor. See Mecbanlcal motor. Balthasar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563,190 VehiCles and metal wares. wooden.wares and cC!m-
Motor I. J. Grlmn . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  562.821 Valve Ilear. link motlonJ.. R. Scheidler . . . . . . . . . . . . • . 562 pounds tbereof used for athletiC and SPOrtlDg 
Mnslc 'leaf turner. J.  C. Stinson . . . . . . . . . . . . . . . . . . . . .  088 Valve gear. slide .. J . T. � . . Contl . . .  . . . . . . . . . . . . . . . . .  purposes, Jer.ey Wheel Company . . . . . . . . . . . . . . •  28.516 
Music turner. Carter & Kemble . . . . . . . . . . . . . . . . . . . . .  Valve, radiator • •.. C. Golf. . . . . . . . . . . . . . . . .  . . . . . . . . •  . .. Velocipede parts. Perry & Company . . . . . . . . . . . . . . . . . 28.519 Musioal Instrument. B. E. Wollenhaupt. . . . . . . . . . .  Vaporizer and burner. bydrocarbon, J .  Hellbron. . W".hlOg powder. �et� Brothers . . . . . . . . . . . . . . . . .. 28.489 
Net holder. fly. Stoner & Martin . . . . . . . . . . . . . . . . . . . .  Varni.h can. J .  L .  Humphrey. . . . . . .  . . . . . . . . . . . . . . . .  WIO�'" brandy. glD, wh l.ky, pordial, ginger �e. 
Newspaper box A. R. Stone . . . . . .  . . .  . . . . .. . . . . . . . . . . .  Vehicle bOOL attacbment. S .  E .  LilIja. . . . . . . .  . . . . . .  'O<la, beer, stout and ale, Walkerville BreWlUjI 
Nozzle • •  gray• C. W. Storm . . . . . . . . . . . . . . . . . . . . . . . . ' Vehicle draught bar, S. Park. . . . . . . . . . . . . . . . . . . . . .  . Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . • . • •  28.477 

i1�� �J. �� ���s�n.�: .��.���:
·:::::::::::::

·::. : v
es

�:�� •. .  ��:: ���������� .�� • .  ������ .��r
: .�:. 564.074 

Ore crusbing IDaclline. E. P. Jones . . . . . . . . . . . . . . . . .  VI.e. C. J .  Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  663..040 PRINTS. 
Ore sampler. T. A. Topbam . . . .  . .  . . . . . . . . . . . . . . . . .  Voting machine. D. & E .  H .  Davis . . . . . . . . . . . . . . . . . .  563,141 
Organ reed •• machine for correcting. C. N. Rand. Votlnll macbine, Lambert & Aronson . . . . . . . . . . . . . •  662.836 .. Tbe Diamond." New York ConSOlidated Card Com-
g::�alr.sW:·aPm �. l!�����. : : : : :  

.
. :
.
:::::.:::::: 

.
. : : :

.
. .  �!fi�?J���n�:.;.�:� �f�t'8:O':r,; "ior: J: jjr;,ii� 562,915 pany . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . .  20 

Padlock ' permutation. F. S. Wilcox. . . . . . . . . . . . . . . .  cbaud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  563.1llI 
Paper box machines. cuttinll and scorlDJl roll for. Washer. See Bottle wasber. 

E. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 562 Watch bow pliers. H. W'. Wildt . . . . . . . . . . . . • . • . . . . . .  M.l.9!J8 
Paper feeding macblne. Brlgjl. & Philpott. Jr . . . .  652 Watercloset bowls. fluslllDg. Ill. Douglas . . . . . . . . . . .  662.961 
Paper feeding machine. W. G. Trevette . . . . . . . . . . .  Water from waterpipe. of house •• device tor con-
Paper metal. etc .• apparatus for maklnl! crimped. trolling the flow of, W. A. Hull (reI.sue) . . . . • •  11.553 

plaited. or corrnllated article. of. C. Moritz . .  563,199 Water beatiDJl apparatu •• D. N. Hurlbut . . . . . . •  : . •  562,8II'l' 
Peas and round seea. from broken barley. etc.. Water tower. portable. D. D. Hayes . . . . . . . . . . . . . .  562;8115 

macblne for separat ing. F. Prinz. . . • . . .  . . . . . . . •  Weed puller. C. Waterman . . . . . . . . . . . . . . . . . . . . . . . . . .  662,991 
Pen. F. J. W. Fiscber. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Well caslnJ<8. packi,!g collar or sleeve for oll •. gas 
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Penmansll\p. device for facilitatlnll. T. M. Watt . .  Argo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 563,190 
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I.sued since 1863, will be furnl�ed from this omce for 
10 cents. In ordering please state tbe name and number 
" f  tbe patent de.lred. and remit to !\lunn & (]0 •• 361 
Broadway. New York. Special rates will be given when 
a large number of copies are destred at one time. 

Canadian pllt enu may now be obtained by the In-
:�r::�M?��vid�� ��:y 

l
::e

e
�I��:. �t�:g,.l�f � �� 

If complicated tbe cost will be a little more. For full 
InstructiOn!! addre.s !\l unn &; Co •• 361 Broadway. New 
York. Other forelJlD pa..,ntB mav also be obtained. 

PIPE THREADING 
MACH I N ES 

Combination Bench and 
Pipe VI.e •. 

Continuo,," Feed RatchetDrUI 

B l g n a l l  & Keeler Mfg . Co. 
Box 3 7 3 .  Edwardsvi l l e .  I I I .  

TRA NSITS A N D  L EVELING INSTRUMENTS. 
�lCflB� ELECTRIC LEVELS 

Sizes. 2 and 3 Inches. PrIces. 25 and 00 cents. For Book on f C. F. RICHAR DI"OS & S ON, 
the Level. P. O. Box 971. A thol, M IlSS. , U . �. A .  

© 1896 SCIENTIFIC AMERICAN, INC.



i titutif it �tutrican. 

I
,GATES;'OBi BRE� 

f..W ''ftno�cg !pO p.f. ,OTttE� 1M � • £'OlloO�U�!��· 
ESTIMATES lurnishe d lorCOMPLET E C R U S H I N G  PLAr«TS ::n u lacture M I N I N G  MACH I N ERY ��:��i�tiOlt Sales I ron Works, Dept. C. 650 Elston Av. ChicaQo,1 I I  

Ford s Pate n t  SHEAVES Self- L u  b l' i " a t i ll� 
For all  c o m m o n  
bu.bed BLOCKS 
Increases the l ife 
tl1reefold. tile cost 
but 10 per cent. 

A Book on Tackle 
Block;; Free. 
Bosto n & Lllc k p o rt 

B lock C o . ,  
H 3  Com mercial St . .  

Boston, Mass. 
l:ir Order Star Brand. 

VANDUZEN S�i"r PUMP 
T H E  B E S T  I N  THE WORLD,  

Pumps Any Kind of Liquid. 
Always in Order , never Clogs nor 
freezes Guaranteed. 

TO BUS I N ESS  MEN 
Tbe value of tne SCI E � T I F I{':: A M EH1C.A S as an atl ver· 

tisiulZ medium cannot be overesti mated. It.., eirculation 
is many times J!Teater tllan that oi" any simi lar journal 
now published. It ,20e8 into all the States and Territo
ries. and is  read in all the principal libraries and reading 
rooms of the world. A businC�8 man wants something 
mOre than to see his advertisement in a printed news
paper. He wants circulation. rrbis  he has w h en lIe ad
yertises in the S C I E N T I F I C  AM Ell I CAN. And do not let 

CROOKES TUBES AND ROENTGEN' S  the adverUsin2 ""ent influence you to substitute some 
:;:�)�I�� I:�)'t�)g�;

)
�J��e t�r)�'S�1�"!�-::)��lc��)t���i���f('J:l:d }� otber paper for tile Scn � �'lT J F l C  A M E R I CA S  when se· 

abo u t ( : roukes  t n oes. 8CI E � T I F t (' A M I<� H I C A N  S U P P LE- lecting a list of publicat ions in which you decide it i s  for 
M K XT. N o � .  1 � 1 .  1 89.  ':l3S. 243.  �4" , ' 9o.!. ' U .;J ,  , your interest to adver tise. 'l'his is frequenUy done for �����II��� 1 ���ic! ���z's� f.:I�: lW��d I �?��1�1�4� the reason tbat tbe ";lem gets a larger commission from 
'l\ he�e p r·(J fu �e l y i l l ustrated SliPPLEM E X 'l' S  contain a the papers havmg a small ClrculatIOn than is allowed on 
most  e x h a l \ � t  i v e  �erif's uf art i c l es on C rookes tubes and [ th e SCl E NTIFIC A:\l .ERICA K .  
the e x per iments  performed w i t h  them • .A mong t.hem wi l l  F f fl . 
l?e fo u l l d  Prof. . Crookest �ar l Y  l ectl� re�, deta i l i n g  very or .rates 

T 
s�e top, O rst co!umn of t.hIS page or ad-

ful l y  t h e  experi m e nts w h Ich �o exelte(l the worl d ,  and dress lU U N N  &:: CO.,  1' lI b h s h e l·s. 
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h� 361 Bro a d \vay, N e \v Y O I·I,. 

'1'0 be had at this office and trOm ltI l
.
neWSdealers. BUY TE LE P H O N E S� c .  & F. Dn l l  H older That A re Good-Not " C heap 1·h ing . . .. 

Attachment convertinll' a Breast or Hand 
Dri l l  Into a Bench Dri l l .  Readily clamped 
to table and h olds almost any SIze or pat-
t.ern of drill stock. PJ'it'e $ 1 . � 0 .  

ill'" Send stamp for cataZO(fUe of 
machinists' toots. 

C H A N D L E R  & F A R Q U H A R ,  
3 8  Federal  Street,  BOSTON,  MASS.  

. .  My Wel l and what came out of it. " 
A story by tbe noveltst Frank R. Stockton. 

.. Your Well and what will come out of it. " 
By tbe 

Pohle Air Lift Pump 
Bull e t ins to tell you wIll be sent on application. 

The I n ge rso l l - S e rgeant D r i l l  Co .  
Havemeyer B u i l d i n g ,  2 6  Cort landt Street, New York.  

Cal c i u tn .-A I I  abol lt  t h e  n ew i l l u m i n H n t. i ts q u a l i t. ies. 
chelll i stry .  preSSllre o f  l iquefact ion.  i t� pl'obable future. 
ex peri ment� per t o r m ed w it.h i t .  A most vahu\ble  l3eriE"s t�· i���t;blj�dt.i V1��a
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i l l  SCI EN T I It'lC A M E R I C A N  SUppr�E1tI ENT. N os. 998. 
1 0 04. 1 00 7 .  1 0 1 � ,  1 0 1 4, 1 0 1 ;'). l O l li ,  l O��, 
1 03 .) and 1 O:J�. 'rho most recent H.p paratuM of s i m .  pie and m o r e  e laborate t y p e  described and t 1 1 u 8trated 
In speCial l1.Cet y lene Sup plement No. 1 0�'i " .  Price 10 
cents ellch . 1'0 be had at this office and from al l news
de; l l p.r�.  

E M E R Y  WHEEL MACH I N E R Y  

U N I V E RSAL 
C R I N D I N C  

MACH I N E  
N o .  I 

W i l l  grInd stralgbt or taper, soft 
or hardened spindles. arbore, 
Cl�tters·�Be��k. eig·free. 
P. �1.

a
Ifo�I8k�ac
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Seventeenth Edition 0/ 
Experimental Science 

ItE V I>!ED A N D  ENLARG ED. 
1 "''' I'n /l" " ' "1 ,. 1 1 11 ", " p e l' l)  t: n u  a d d e d .  

Jnst t h !l  tbing for a boliday pr@.ent for any man . 
wOOJan, .'�tudent. teaclJer, or anyone in terested :.n science. 

In the nAW matter contained in the l ast. edition wi l l  be 
found the Scientiflc U se of the P hono�raph.  the curious 
��i�

ca6t:l
l
��S�)�v k�lgd�n�:rJ�t�n����t���CYR�·sfg�:.tr�� 

�Pf��g:e�U���Lig� �:c���(JLi��b
!���� �6ht�B"��f�b�i�� 

graph y .  incl udin!Z" Hand Cameras, C",ne Cameras. etc.: 
Svsterns of Electrical Di !'ltribut i on. Electri ca l  Ore Find
er, F.lectr ical H.( lcker. E lectri (' Chimes. How to Color 
Lantern Sl i des, Stu d y  of the Stars. an� a great deal of 
other new matter W h lCb will prove of lDterest to scien
tific readers. 
h�ng�g�'::t�:li:��ot'h�

t�y �����ll.
al

\gJr�g:o':,��:�I!� 
lT�elld JOT tii U UTarea ClTCUUlT. 

M U N N  & CO.. Publ ishers, 
Office of the SCI E N T I FIC A M E R ICAN, 

3.1 BH.OAD WAY. N & W  YOK.K. 

'rhe differeuce i n  cost is  little. We guar
antee our apparatus and guarantee our cus
tomers a�mi nst loss by patent suits. Our guar
antee and instrnments are both good. 

Western T e l e p h o n e  Construct i o n  C o .  
250 S o .  Clinton Street, CH ICAGO 

Largest Manufacturers of 
Telephones in the United States 

for Long or Sh ort Distance Use. Also 
Interior or Wareh ouse Telephones. Sent on trial to responsible parties. Sold thou
sands d uring the last two years. every 
one a success. 
II"T' Send jor Circular and Testimonials. 

JU l ius Andrae & Sons Co.  
flI LWAUKEE, WIS. 

Drawing } 
I nstruments 

} 
Of German, Swiss, and Ameri
can make. Drawin� Boards, T 
Squares, Colors, Inks, Tracing 
C I  o t b  8 a n d  Papers, Thumb 
Tacks. Ru les, Tapes. etc. 

Blue Process Papers,  
THE B EST IN THE WORLD. 

F R OST &. A D A M S  CO 
"n poI't el's. 

39 C O R N H I LL,  BOSTON,  
MASS.  

ar Catalogue Free. 
---:;;;::;,;;;;:;:;-���--._ 'DR I LLI NG MACHINERY. 

i M A N U FA C TU AED 8 V  
WILLIAMS BROTH ER S. 

ITHAC A, N .V. 
MOUNTED OR ON S I LLS, FOR 
DEEP OR SHALLOW WELLS, WITI4, 
STEAM OR HaASE POWER 

.... �::IiI!!!!II!'�IOOSREi� .. �owr.1,�; B���I���:'� , 
F I N EST A N D FAST E ST _ 

�E R IVETT LATHE 'W!!!!!I' Faneu i l  W atch Tool Co.  
- -- Bosto n .  Mass . ,  U . S . A. 

Wltb tbe new attacbment. tbe Rivett Automatic Cb uck 
Closer. from l� to 3(0) more work can be done. 

NEW T O O L S  • • • N "W C A 'I'A I . O G IJ E , ] S96 

THE ORNAMENTAL IRON INDUS-
try .-Descri ption of the method of  manuf.acturine 
wnJught. i ron into ornamental a n d  Art istiC forms. \Vith  
9 i l lu�tratIOn8.  Conta i n ed i n  S"CI E N T U'IC A M ERICA N 
� U P P L E M E N T ,  No. 1 O� O. Price 10 cents. '1'0 be had 
at this Office a.nd from all newsdealers. 

ii' DO YOUR OWN Save money ! Make 
• -;;,""0. - . money printing for 

PRINTING otbers ! Type-setting 
> 

' easy. Printed rules. 
83 PRESS fbr Write for catalo!,<ue, 

• presses. tvpe. cards, " cards,  circulll:rs, .&c etc. to factory . 
; .  Press for  prmtlD� KELS.� Y & ('0. a small paper. $40. Meriden. Conn. 

The Edison Phonographic News 
tens wllere a!ld bow rOil Clln procure cbeaply 

A PHO NOGRAPH  or A K I N ETOSCO PE 
tb� IIr!lat 1ll0ney-ear!llnjl wonders. SAmple copy lOe, 

T H E  OH I O PHON OG RAPH CO. ,  C I N C I N NAT I .  O .  

C F S P LITDO R F  MAN UFACTURINC , . ,  • ELECT R I C I A N .  

1 7 - 27 Vandewater St.,  New VOl'k. 

Induction 
COils, 
Magnets, 
��r

�al 
Winding, 
etc. 

E L F:C'I' RO M O T O R, R I M P L E .  H O W  TO 

:�f;r d��j�,ra�d
o

g�!��r�!{��c�t�o� �f���a�ls�li���� 
ama.teurs to make a motor wn ich m hlht be driven w l t n  
adva n 1 age by a c-urrpnt derived fr( lm a )attery. and 
which w(\uld h ave 8utt1cten� power to operate a foot 
lathe or any mactl lnp requiring not over (lne man flower. 
W ith 11  figure:;. Contain ed 1n �CI II:NTI F I f'  AM F. H H'AN 
S e p P L 1· , 1'tI 1 NT. No. t;4 1 .  ! ' ::, rce 10 cents. To be bad at 
this o l11ce and from all r. ewsdealers. 

lC t 'll n i l' B i c "' c l e s  fo r It l�i v i ll tl.-Your boy's hobby .ec:::;;et b.roiii 
Here .is & bicycle repair outfit complete. l J IU�e 
of tools tor stamp. Frllll. Fr_ Co., 21 Warren St., N. V. 

�8:1 4t-' ·1#i1 .» 
ro hi! own interelt. who deab in AUUB and Ammunition, or wbo !hoot! It, Rifle i'1!lOl, or ::O:hot C;;un and ba� not a cop,. of IDEAL HAND HUOK, No. t .A. 
�(f�I;T:ndf8::��O!n:������. to ;�5:O:i:n e��e:�:: .�:!tCl, ::��.) BX J HE A L  ll l"G.  4-'0 .• Dr:t.w€,r A, N e w  Jl a,·cn, Ct . . t..: . S. A. 
This beats Wind, Steam. or Horse 

Pow€r. We otTer the 
\V E B ,.. 'l' lUt 2� actual horse power 

GAS E NGINE 
for � 1 :; 0 .  lesA 1O�� d i scoont for cash . 
Built  on in terchangeable plan. B u i l t  
of b e s t  m aterial .  Made in l ots of 100, 
��ef�:o�g

i,;;����� .
m::�L�ePl)Ji ��u

���: 
.Made for Gas or Gaso l ine. �. ��'{i!:f.f.1MPf�t:}a�

t
�m�

e. 
107( West 15tl1 Street, CHICAGO 

Using' �atural Gas, 
( 'oal Gas. Producer 
Gas. and Gasol ine di
rect from the tank. 1 to 40 H .  P., actual. 
T II I� � p l' i ll g fi e l d  � ;� I . I, 

" '; 1 1 '" E II ![ i l i e  ( � o  . •  
- �ill 21 W. Wasb ington S t .  

� p l'i ll g fi e l d ,  o .  

GRAND RAPI D S, MICH" 
u .  S. A. 

lianufacturers of the � i I I  I. Z �t 11 � 
t i o ll a t· �· ;l I l (i ll l n .- i l l t· C � a M  and 
C ; n !Ol u l i li f' 1'. u ll i n '· "' .  Es�eCiallY 
t1:��rgg.for R-::;sat�i�bd ma��i��� 
tured or natural gas - Boats and launcb es. Prices witnin the reach 
of all. ll!"" Send for Catalo

,
yue • 

)lel:tion this paper 

RUST LESS COATINGS FOR IRON AND St.eel . - P!ii nt8 : of w h a t  corn lJosed. how destroyed, cluss lfica t w ll as true p i gment s anli i nert subs t a llces� ad n l terants. etc .-By 1\1 . P. W ood. 'l'he essentia l s  of  liZood paint .  fj'h e  Characters that a paint  s h o u l d  possess for the purpose of protecting structures from decay or 
corrosion. Natural  and al't ittcia J  a�phalt coatings. iron OXide pR i n ts .  Ziuc and l ead oxides. Carbon pai nt�.  Inert pigme�ts. A very exhaustive and valuable paper. 
��)���i �.eld1' ,l nl.ri��a�IJlf ot �1.�RI��i�e �lf�:�t�Me��: 1'0 be ha d at this office and from all n e w sdealers.  

Lidgerwood Hoisting � .Engines.� 
300 STYLES A N D  SIZES. 

OVER 1 2 ,000 IN USE. 
nr' Send for Catalo(fUe. _ LIDGERWOOD MFG. CO. 

� 96 Li berty Street . New York.  

G iant Screw Drivers, 6 In • • 45c.-nickel 
rosewood uandles. Cabinet Screw Drivers. 3f>c.-rosewood handles, nickel ferrules. Sets, 1,�rail�a"'��;t:a�J?y�:.nb���l��e free. 
T U C K  M A N U FA C T U R I N C  C O .  

A M ES STREET, BROCKTO N ,  M ASS , .11 ne!!!!!!!!!!!!!!!!!!!!!!!!II-, 11ii':, m, I 

PORTABLE SINGLE RAIL SURFACE 
Ra i .l w R Y .  - Det.ai l s  of construction and de!"criptinn o f  ro l l m g  stock o t  a n e w  system of portable rai lway which may be l a i d  upon grou n d  t�at has received no spe�ial  pre parat ion for i ts rece ptIOn . With 19 I l l u strations. Con t a i ned in S C I E !\ T H ' I C  A M ERICAN SUPPL E M E N T .  N o .  
1 0 1 4 .  Pr ice 10 cents. To be hUd at t h i s  o ffi c e  a n d  from all newsdea lers.  

THOMAS KAN E  & COMPANY, 
64 &. 66 Wabash Avenue , Chicago. 

D�SIGNERS AND BUILDERS OF 

High Grade Row and Sailboats, Hunting Boats 
and Canoes. Steam and Vapor Launches .;I. .;I. 

ar Inclose 10 cents for Catalogue A. 

A L C O  VA POR  LA U N C H  E n g i n e  a n d  H e l m  C o n t rO l l e d  f r o m' Bow 
Latest i m proved and onl y 1 2  to 1 Motor 
now read y for the market. 18 to 40 ft. 
Launcbes. 2. 3. 5 ar. d ·1 horse power. 

• .1 t. 
No l i censed Engineer or Pilot req uired. Speed and Sajetll gua1'<wta(i. ]Ito. Dangerous Naphtha or GasoLine usoo. 
IU n l' i n e  ,· " p o r  .�ll � i I l C  ( : 0 . ,  J C l' e e )' (j i l l' ,  ?\. J .  

MECHANICAL 
... DRA WING �""'";;"':"'::""4:l � Machinists, 

Pattern Makers, Car
penters, Steam Engi
neers, Dra.ugbtsmen. 
Steam Fitters, Ele()4 
trical Workers, Civil 
Engineers, Plumbers, 
M i n e r s. Rqere:nces 
Everywhere. Fre< Oir
cular. State Suhjecl. 
you wish to Study. 

Architectural Draw-
!���1�81;e�

t
:��

i
l���t:::; nll"l'�"11I11.I 

Plumbing . Mining ; 
Civil Engineering ill 
all Branches; Ste&m 
Engineering (Loco., 
Stat'y. and M&rine). 

The International 
(JorrespondeneeSeboola B 94a. Seranton, r ... 

- -- - ------ . �- --- -

I C � · H O n S I'; A \'  () COLD RO O 1\f . - B Y  
R G .  H Rtfield. 'Vitli d i rections for con struction. Four 
engravings. Contai ned in  SC I ENTI F I C  A � J E RJCAN S u P· 
PLEM E N T ,  No. :� ! J .  Price 10 cents. To ue had at this 
office ana from al l  up.wsdealers 

Tho TYDOwritor 
EXCHANGE, 

JIll"" E ,.. 'rA B I . I ,.. II E I I l � H ;; .  

The M ost Popu lar Sc ient ific  Paper i n  the  Wor ld  
On h-' $ 3 . 0 0  n Y e ar, I n c l n d i n g  P O !'!l t a u e .  

W e e h. l :r  .. - :> �  ?\ n m h p l'f!II n Y (� n l" .  
Th i !i  ,,· i tl e l y c i l'c u l n u' cl an d  splendidly i llustrated 

paper is published weekly. Every nu mber contains six.  
teen pages of useful informRtion and a lar,ze number of 
origtnal engravin�s of new in ventions and d i scov eries, 
representing Engineermp Works, St.eam :Mach inery.  
New Inventions, NoveltIes in Mechanic�. Manufactures. 
Cbemistry, Wlectricity.Tel ee-raph y, Ph otograpby,  l\ l'ch i
tecture, Agriculture. Horticulture, Natural History. 
etc. Compl ete list of Patents each week. 

'r f�], I I I !'i  of :-t. n h  .. c ri l) t i u l I . - One copy of the SCI E N 
TIFIC A M ERICAN w i l l  be sent for  one year - 52 n umbers
postage prepaid. to any subscriber i n  the United States. 
Canada, or Mexico, on receipt or 'I' h n�t �  U o l l n l' !oi  by 
tbe pubH s b ers j six months, $1.50 ; three mont.hs, $1.00. 

( : I n h <ol . ·- Special rates for several names, and to Post
masters. Write for particulars. 

1.'b e  safest way to remi t i s  by Postal Order, Draft, or 
Express Money Order. Money carefully pl aced inside 
of envelopes, secu rely sealed, and correctly addressed, 
seldom �oes astray, but i s  at the sender's risk .  Address 
all letters and make all orders. d rafts, etc., payable to 

llI U rI rI  &.: t: ( I  •• ; un B r o a l l w ll l' .  i\ e w  \' 0 1'1, . --.� --Jtitntitit �mtdtnn ,jUl,pltmrnt 
This is a separate and distinct publicati on from '!' H E  

� C I E N T U'IC A M E R IC A \" �  but i s  uniform therewith in  
size. every number containing sixteen large pages ful l  
of engravings. many cf wnicb. are taken from foreilln 
papers anc accompanied with tran slated de-scriptions. 
THE SCl i!: N T I F I C  AM E R I C A N  SUPPLEM .I!: � T  i s  published 
weekly, and includes a very wide range of contents. It  
preset:ts tbe most.  recent papers b y em!nent writers i ll  al l  the principal departm ents of Science and the Useful 
Art.s, embracing Biology, Geology, Minera l ogy.  �atural 
H ist.ory, Geograph y  Archreoloey. Astronomy, Chemisa 
try,  E l ectricity. Light,  Heat.  Mechanical Engineering . 
Steam and Railway Ene-ineeri flg ,  Minin�,  S b i p  Building. 
�Iarine Engineering, Photograph y ,  Tecb nolo�y. Manu
facturin/l Industries, Sanitary Engineerinl!. Ae'ricul ture. 
Horticulture, DomestiC Ecunomy, Ri ograpby .  l:iedicine. 
etc. A vast amount of fresb and valuable information 
o btainable in no other publication. 

The most import.ant Engineering Works. Mecbanisms, 
and Manufactures at horne and abroad are illustrated 
and described in th e SUPPL E M E N T .  

Price for tbe SUPPL]!;M l!;NT. for the United St ates. 
Canada. and Mexico. �.OO a year ; or one copy of the 
SCIENT1FIC A M ERICA N and one copy of the SUPPLE· 

M ENT. bot.h mailed for one year to one address for $7.00. 
Single copies, 10 cents. A dd ress and remit by postal 
order, express money order. or check, 

lll U rI rI  &; t: O . ,  3 6 1  B I' " n t! w o y ,  N e w  ¥o,'k. --�--
�nil(li llg �(l i t iO ll .  

THE SCU;NTIFIC AMERICAN B U I L D I N G  ED I T I ON is 
issued montbly. 12.50 a year. SinliZle copies, 25 cents. 
ThinyLtwo large quarto palles, formin� a l arge and 
splendid Mae.azine of Architecture. rich ly a dorned witb 
el,eQant plates and Jtb er fine engravings ; illustrating the 
most interesting examp i es or modern Arch itectural 
Construction alId al lIed subjects. 

A special featUre is the presen tation in each number 
of a variety ot the lat.est and best plans for private resi. 
dence�. city and country, including tbose of very mod .. 
erate cost as well as the more expensive. Drawin�s in 
perspective  and in col or are given, tWletber with Floor 
Plans. Descri ptions. Locations, Esti mated Cost. etc. 

The e legance and p.beapness of this magnificent work 
bave won for it the LUI' :!" e !!i l  ( ; i r c l l l a t i o ll of an, 
Architectural publi cation in the world .  Sold by  all 
newsdeai ers. $2.50 a year. Remit to 

llI U lI' rI  &.: CO • •  31H U l'oadway, N e w York. --�--

�l"V Ott �dithrll 
of the SCIENTlFIC A M E R I C A N ,  with whieh is incor
porated " LA A M E RI C A C I E NTU'ICA E INDUSTR IAL," 

or Spanish edition of tbe SCIE N T I F I C  AMERICAN i s  pub
AUTOMOBILE C A R R I A  G E S : THE ' II sb ed montb l y ,  and is uniform in sile and typograph y 
PaTl5.Borc\ eau x - Pa r i s  Race ot .-Br ief  accon n t. o f t h e  with the SCJ � � T I F J c A M E R 1 CA N .  Every number con
performa nce of the v e h i c l es that oht a i n e d  the pr izes in tains about 50 pages, profusely i l l u strated.  It is the finest 
9h� I I��)��:�)t1�)

i
���il 

i8f��i:-;�1Itn
e� bi�l t��I��t�\���lfA�IERj6�� sCienti flc, i n d ustrial export paper publisbed. It clrcu .. 

S ( · P P U: :\I E 1\· T. !\o. 1 O � :J .  Price 1U cents. /1'0 be hHd at latf's tbr01I�hout Cu ba. the West Indies, Mexico, Cen
t h i �  office a nd from al l n e \'r �dea l er�. tral and South Ameri�a. Spain and Spanish possessions 

-wh erever the 8lJanisb lan/luags IS spoken. THE �Cl
Portab le  X Ray Apparatus E N T I F I C A M E R I C A N  E X PORT EDl T I O N  b as a large 

Our No. 2 Outfit for Pbysi- guaranteed circul.ation in all cumme.rcial pl:lCes thro�({1h.
cian�. Professora, Ph otograPh- j out the wo'rld. $d .

. 
OO a year, pm�tpald, to any part 01 the 

ers, and Students. Complete in world. Singte ooples. 25 cents. 
lIandl!tOme case, tnclud ine' coi l , I tr' Manufaoturers and oth ers' who desire to secure 
�t�.

de
p:r([e.

2 
ir�.

s �l�����l�;��lid forei�n trade may h ave large and handsr;mely di�played 
. in U. S. GUaranteed h igheitl annomi('emen"� published "in this edition at a very 

class apparatus. 1 R r . F.  J .  PEARSON M F G .  C O ,  moderate cost. ates upon a p p  reatlOn, 
Main 6 Locu st S i s . , 1I1 IJ � �  &.: t: o , .  1' II b l i . h e l'  •.  

St. Lollis. IIG. aeit Broa,h" "), , � "w \' 01'''. 

© 1896 SCIENTIFIC AMERICAN, INC.



BOOKS ON ELECTR I C ITY A N D  MAG N ET I S M  
JUST READY. 

A Catalogue of Books on Electricity, Magnetism, 
Electrical Engineering, Electric Lighting, Electric Rail-
r;�i;Pi�:�

e
�����o�����j��gv,°:��

on
cg�n�:

ta
��b����: 

a2 pages. Sent free to any ODe in any part of the world 
who will furnish his address. 

H E N R Y C A R E Y  B A I R D  & CO.  
INDUSTRIAL PUBLTSHEHS,BOOKSELLERS & IMPORTERS 

S t U  Walnut �t . ,  I-b i lndelph i a ,  llU . ,  U. �. A .  

Bl iss B u i l d i n g ,  WAS H I NGTO N ,  D .  C .  
The o n l y  Institution teaching practical EI!:'ctrical En

gineeflng exd u s i vely.  Laboratory e q u i pment; excel
lent. Instruction the hese.. Catalog on application . 

Cbt mountain ebautauqua 
mountain take Park, md., 

O n  the Main Li ne of the Picturesque B.  &. O .  

The most 8u perb a n d  eensib1e Bummer resort i n  
America. $300,000 expended i n  improvements ; 2(M) 
beautif l l l cottages � hotel alld cottage board at from 
$5.00 to $12.00 per week-cheaper Hum .laying at 
home. The mountain air Hnd the mountain view� 
simply i ndescribabl e .  Session August 5th to the 25t h ,  
Three s ' l fierb en tertai nments dai ly. The best m u sic 

and the best l ectllrert' which money can procure. D r. 

T. DeWitt Talmage, G en. John B. Gnrdon and B I s h o p  

J .  H. V incent al reudy secured, w i t h  100 others. D r. W .  
L. Davidson, the great Chantauqua managur, i n  charge . 

SUMM ER SCHOOLS.-20 departments of import. 
ant school work in charge of lending inst.rnctor8 from 
1 he prominent. univ�r8ities. A wonderful chance for 
teacher� and stu dents desirifig to make up studies. 
Tuition inSigni ficant. WLshes of st lldents gratified.  

Low rafes on rail roads.  F�r fn l l  dptai led information 
and i l lustrated programme, address 

A. R. SPERRY, Mountain Lake Park. M d .  

O N LY PRACT I CAL MAGAZ I N E  CA M E RA. 
SU NART'S  

" VEN I ,  V I O l ,  V IC I , "  
S U NART MAGAZ I N E ,  

S U NART FO L D I N G S .  
Send for Illustrated Cata

logue-2 cent stamp. 
"' IJ N A l t 't' PII O 'I' O cn . . R O C I I E S'I' E R .  N .  Y .  

THE SUBMERGED PIPE LINE ACROSS 
t he WH lamette River at Port land, Oregnn .-By F. Hnd 
A . . S. Riffle. Descri ption of a l ine of 28- inch caEot iron 
snbmer:led p ipes fo.'ruing portion of the main l ine con
structed during 1893 and 1894. to supply the city of Port. 
Jand with pure water from Bul l  Run. a mountain stream 
thirry mi les distant. \Vith 13 i l lustrations. Contained 
in SCIENT I FIC AMERICAN SUPPJ.EMENT, Nos. 1 0 1 9  
and 1 020. Price 10 cent8 each. '1'0 b e  had a t  th is  
office and from al l  newsdealers. 

They h n v e  n t o u e  t h nt ' s  
a l l  t h e i r  O \1' U • • • • •  

THE  N E W  :��
t
�{ �t;�t DEPARTU RE �n
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h� 

B ELLS �1'i{er���
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and prices. Send postal for 
booklet to '1' 11 E N E \V I) E
l' A lt T U RE H E I, I, C O . ,  
� 1 0  N orth 1U a i u  �u'eet, 
Uri s t o l ,  ( ; 0 0 11 . ,  U . :S. A. 

SCI ENTIFIC A M I<.: R lCAN D Y N A MO. 
Description of a plain sh llnt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps. or of being used as a 
5 h. P motor. This machine was constructed especial ly 
for the benefit of the readers of the ;., c ! P l l t -i n c  A m ehcl1n. 
by Mr. W. S. Bishop. of New Haven, Conn. It is de· 
sbmed to meet the wants of mechanics and amat·eurs 
who desire to construct a simple dynamo for their own 
use, but who do not care to enter into the subject scien
tifically. With 24 illUstrations. Contained in :->\..' I ENTH' I C  
A M l!:HICA :'\" :'UPPL IOI I'; :\T. No. SfHl. Price 10 cents. To 
be had at tbis office and from all newsdealers. 

���- --- --_.-

RJ;I OA D S  illTH E R  BE LT PR E S E RV E R  
G I V E S  L l r E fLEXI B I L ITi. A N D  ADH E S I V E N E S S  AN UNGUENT WlfHOUT 
ROS ! KI  O R  C H E M I C ALS 10 LB,CAN REGULAR. P R I C E :!i 2 03 ANO A W E S  
B E LT PUNCH  PRI CE S O  CENTS SENT FOR 1 2 P> I r yoU MENTION S C I E NT l fI( 
A ME R I CAN J E R.HOAO S & SONS MAK.ERS oFTH£ RHOAO S B E LT, fACTO R. Y  W I Lr 1 1 N C T G N  D E L  e. 3 9 M A R KET ST PH I LA PA 

rtt 
Before Buying a New Harness, send 2c. 

. stamp for illus. catalogue giving full de ... 
. script.ion of Custom Hand - made Oak 

! Leather Harness. Sold d irect to consum· il:�� HhA
o
�e::�� P6����1fiZ:� J'�bt��fig�t�: 

Owego, N. Y. Dr' Send for catalogue S. A. 

Summ�r Uatation tours 
The Balt imore & Ohio RR. Co. now has on sale at 

all its offices east of the Ohio River a fnil  l ine of tourist 
excursion tickets to all the l ake, monntain and sea
sh re resorts in the Eastern and Northern States and in 

Canada. 'l'he�e ti ckets are val id  for retllrn journey 
nntil October 31st. Before deciding u pon your sum· 
mer outing it would be well to cODsult the B. & 0 
Book of B Routes fin d  Rates for Summer Tours." A l l  

B. & 0 Ticket Agents at princi pal points have them, 
or they w i l l  he sent upon receipt of tf'n cents for post. 

'titutifit jmttitnu. 
V E LOX PJ( TolER A �evolution in Pho-. tl J.- tographic Printing. 

When exposed to the same light, prints ...l 500 times quicker than a l b u m e n .  • • 

G LO S S Y  o r  MATT. �� �I':tlll.�r it����sw���h�ro�I�J�tce!���f ;;�� YU��rii:g.
rk. 

Devel'>ped and toned as fast as the printing frames can be jil·led. A choice oj to'fl.,eB more 
beautiful than can be produced on any other paper. Permanent prints. The �reatest paper 
for hot or damp climates. :;0 cents in stamps brings two sample duzen cab's, developer 
and three sample prints. N ep e )'n Platinoid, Enameled and Rough Bromide Papers are 
the best and most uniform in the market. N epel'R IJo 0 P, an insoluble gelatine paper. 

N Ch · I C Ite m b ),Rudt,  a Matt Printing-out Paper. epera emlca 0 . ,  Sol e Manufact urers, N E P E RA P A R K ,  N .  Y .  

Our New Catalogue containing over 100 pages, includ
ing works on more tban fifty different subjects. WilJ 
be mailed free to any address on application. 
!H UN N &:; () () •• Puhlisheni SCIENTU'IC AMERICAN, 

3 .) 1  H l' o a d \l" a :r �  N e n' Y U l' Ii 

A m ps., 
� . O O  

rrhe smallest and stronge:- t baUery on earth. Size, 
3 in. x 5-8 in. Occupies hLt le space. Wi l l  do mort! and 
bet ter work than a cumbersome battery. }'itted to any 
e lectrical apparatus. Appreciated at first trial. Mailed 
to tiny address for $1.00. Electric, medical and blasting 
apparatus. Model work. A l l  k inds of electrICal repairs 
to small machinery. �9 ·h:,!�N:;����i�iaty. 

DOUBLE SPEED INDICATOR 

47 
PROPOSALS. 

P roposals fo r Garbage C re m atory 
Sealed proposals will be received at tbe City Clerk's 

Office, Wilkes-Barre, · Pa , until Saturday, July 18th. 
1896, at 12 o'clock noon, for furnishing, erecting and 
completing, ready for operation, a first class CI'ematory 
for the disposal of g'arbage. Each proposal to be accom· 
f���

e
�rPlo¥�:��l ���;��fis ��� lfai�
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addressed to Frank Deitrick, City cferk. Wilkes-Barre, 
Pa. The right is reserved to rejtJct any and all pro-
posals. FRANK DEITRICK, City Clerk. 

JlET����OD TOOLS FOOT POWER SCROL��;-I�EIIII, 
ct�:I�'!il'80!�SE:d MACH IIERY. 

We carr; in Stock all the LEA D � N C It-=hl!::wU it:. VERY LOW PRICES I Bend 4 cents for large Illus. catalog. 
THE WI LKINSON CO., 83 Randolph St., Chloa ••• 

applied to shaft revolving either MANUFACTURE OF STARCH FROM 
rigbt or left. Accurate and re- Mai ze. -B y  J. ({ riegner. Full detai l s  of the proeess. liable. Has split cap f:)r \V ith one i l l u stratIOn . Contained i n  SCI ENTIFIC Al\H:U. pointed centers. ':1,1 0 0 1 8, leAN SUPPLKMENT, No. 101�. Price 10 cents. '1'0 tie metals, manufacturers sup· bad at this office and from all newsdealers. 

lll a l l ll l a Cl U I'Y  J<:!'il a l) l l :oo tl e d  1 7 ti 1 .  
LEAD PENCILS. COLOR�]D PENCILS. SLATE 
PENCILS, WRITING SLATES. S'l'EEL PENS, GOLD 
PENS. INKS, PENCIL CASES IN SILVER AND IN 
GO LD, STA'l'IONERS' RUB BER GOODS, RULERS, 
COLORS AND ARTISTS' MATERIALS. 
78 Reade Street , New York , N .  Y .  

IH nll l l factm' Y  E s t a blis h e d  l "(H . 

BATTERY FAN OUTFIT 
Most practicable complete outfit of 1 No. 5 
motor with 10 inch fan, 2 cells NO. 6 motor 
battery, which will run motor 160 hours on 
one charge of solution. Complete $18. We 
make the dollar FrankJin Motor. also small 
motors and apparatus for every purpose. Dr' Send Stamp for OVrculars. 

Fra ll klin Elect . &- ll l fg. C o . ,  ll'l i n m i sb u rg, O .  

I D E  AS :��::a�Uc�!�� u Advtc
b
e
S
�h�

t
:u����1f6�s ��:� 

Correspondence and sampi e orders solicited. Models, 
Patterns, Castings, etc. Gardam & Son, 00 John St., N. Y. 

TO I NVENTO R S  I W:-anted, a mailable specialty that 
TO C H E M I STS 

WIll iia.r;0
"a3:el';!:'�ell, M i l S". 

O.A.�El 
Easily removed without 

breaking. Perfection tIns re
quire no greasing. Round. 
T�;::li���yO�Oa�f35 �e����

d 
Oatal. Free. Agents wanted. 

RICH A RDSON ili Ff ; .  C O . ,  9th S t . ,  Bath, N . Y .  

HARLEM. RIVER I M P R O VE M E N T 
and Ship Canal .-An interesting account. o f  the g-reat 
government work recently completed in New York City. 
Wit.h 3 i l l ustrat ions. Contained in  SCIF.NTIFIC A MER
ICAN � UPPLEMENT. No. l O l a .  Price 10 cents. '1'0 be 
had at thiS office and from n l l  newsdealers. 

T H E  D U RANT CO U NT I N G  MAOH INES  
'teceived the Hi!!hest Award 

at the World's Fair. Dr' Send for catalogue to 
W. N. J l U itA N T. 2S3 22d St.,. Milwaukee, Wis. 

D. I. X O N 'S W r i t e  the Smoothest and 
. LR !ii t tlt e  ]�ongt�st.  

Am erican G raphite Mention SCIENTIFIC AMERICAN P E N  e l L  s ���t�edgu��e 
c
:
�!

Sjg�e
!ampleS 

l O S .  D I X O N  C R U C I B LE C O . ,  

THE MANUFACT lJ RE OF MATCHES. 
-An in teresting and popular de�cr ipt..ion of the method 
of manufacturmg sul phur  and 8:l fety mat.ches as prac
ticed in �"'rance. W ith 10 i l l \l �Ll'ations. Contai ned in 
SCIE�TI F IC AMERICAN SUPPI .��l\I ff.NT. No. IOl 3. Price 
10 cent!1. '110 be had at thlS office Hnd from all news
dealers. 

Geo. W. Church. 109 Fulton St., N. Y. 

MANUFAC'l'URE OF BICYCLES. -A 
very comprehensive article gIving the detai l S of con .. 
struction of every part. of these vehicle'5. W i th 15 en
g'ravin�s. ContailJed in SCIENTIFIC A MERICAN SuP .. 
l'LEMENT. No. nos. Price 10 cents. To be had at this 
office and from aU newsdealers. 

C H EAP, STRON G ,  

WA TERPROOF. 
Not affected by gases. 
No RUST nor RATTLE. 
Outlasts Tin or Iron. 
A durable substitute 

plaster on wa1Js. Waterproof sbeathing of same ma
!�:-:.al

ie���\�d cheapest in the market. ar Write for 
p 

THE FAY MANILLA ROOFING CO., 
517-519 Point Street, Camden, N. J. 

BOSTON ELECTRIC RAILWAY SUB· 
way.-Description o f  a new snbway system under certain 
streets of Bo�ton .  by means of which the elect riC cars 
wili be diverted from the surface of the streets on .some 
of  the heaviest Jines of travel. With 8 i l l ustrations. 
Contained i n  SCIENTIFIC A MERICAN 8UPPLEM�;NT. No. 
I II I". Price 10 cents. '1'0 be had at tbls office and from 
all newsdealers. 

DEAFNESS CURED !  TH E 
E A R  VA PO RATO Rc",e. 

IJparneu on StrletlySelentifie principle. Sati,.,fllction guaranteed. Circulars free. EJ.R V A.PORJ.'I'OK CO ., 195 LaSalle St., Chieilio. dltowa.ra. Cha.inless 13icycle. 
The drst man in any town who buys one wil1 be 
allowed an agettt's discount and offered an agen ... 
cy,whereby h e  gets commissions that will pay for 
h1s wheel, o r  at le8st redocethe c08t. Address 

HOWARD, 7i1 Summer Av .. Newark. N.J. 

TH E W. F.  F.  &. M .  COo 
BAN K STR EET, WATER BU RY, CON N .  

Build Outfits of Machinery for making 

Bitytlt Parts 
putnam Bicycles,  $411. 
Cyc l o m eters,  7 5 c. 
Toe C l i p s ,  2 5 c .  
Lamps,  SOc.  to $3 .00 .  
Other Snndries at  Low 

Prices. 
Aa-ellts wan ted,  Dr' Send for catal<Jgu�. 

l' A I,MER BROS. 
M i n n us, Ca� n .  

-A bstract of a work t y  M r .  Henry Gannett.. giving �ome 
remarkable lind little I'. nnwn faots that tell of the growth. 
the present cond ith)O and t he resources of the United 
Statel Contai ned in SCIE!'I;TIFIC AMERICAN SUPPLV, .. 
MENT. No. l U l l .  Price 10 cents. '1'0 be had at tbi� 
o1fice and from all newsdealers. 

Gi B RASS BAN D 
Instruments, Drums, Uniforms, Equip
ments for Bands and Drum Corps . . Low· 

�.�, . est prices ever quoted. Fine Catalog, 400 
I l lustrations, mailedfree .. it gives B.lnd 
M usic & Instructions for Amateur Bands. 

LYON & BEALY, 33·35 Adams at . . Ch.cago. 

Light and fine machinery to order ; models and elec
trical work specialty. E. O. CHASE, NEW ARK, N. J .  

I �j Hri UtLANTERNS WANTED ==DE�g=A"i� � r I:lARBACH " co. 809 Flibert SlPhila.Pa.i 

I CE M A {; HINE�. C Cl r l i �!iI E n g- i n e li ,  B l' P " ' f-' l'iOi'  
a n ti  8ott l er�'  ! H a c h i ner}� .  THE VILTER 
MFG. Co .• MOO ClintoI1 Street. Milwaukee. Wis. 

SHORTHAN D �t';o�!anj.ni��t�d . comp�tent pup;Is. �il'st  I t'sson free . 'rrite 
\V . h. CH A F F E E ,  Box A, I Iswego.  N .  Y .  

Expe r!ru.��It�!! . �Eb�r�UMP!� 
���� TYPE W H EELS.  MOOELS -L.£XPERlMENTA L WORK. SMALLIMCHINERY NOVElTIE5 Br. E.TC. nE.W YORK STENCIL WORKS 10C NASSAU 8; N,Y. 

CONTRACTS WANTED. 
T o  manufacture Hardware Specialties. Pat'd Novelties 
and Sheet Metal Stamping. Lang Mfg. Co., Racine.Wis. 

TURBINE W A T E R W H E E L S . S E N  D FOR PAMflH LET.  
,JAMES LEFFEL '" (JO • • 

SJ)rIna:lIeld, Ohio, U. S. A. 

T A N K S .  
For Railroads. liills and Manufactories. 

Bui1ders of Steel Towers and Tanks. 
La. Red Oypress Wood Tanks a speCialty. 

\V . E. e A L II W t·: J . L  (; 11  . .  
=====-

==---=�
217 E. Main Street. LOUI8V_ill_e_. K

�
Y. 

THE EAST RIVER GAS TUNNEL : 
Notes on the Construction of.-By \V . I. Aims, C. E. De
scr iption of the method of con struct ing the tunnel em
ployed by the East River Ga� Company to permit of the 
extension of its mams into the city of New Yori{. With 
3 i l lustrations. Contained in SClENTU'lC AMERICAN 
SUPPLEMENT. No. 1 0�2. Price 1 0  cents. To be 11ad a t  
th i s  office and from an newsdeal ers. 

A Valuable gook 

1 �,5QO Receillts. 7 0 S  I'agel!. Price $ 5 .  
nm'l'd in Sheep. $(j. Half·Morocco, $fj .;)O.  

This splendid work cont.ai�s a 9areful compilatIOn of  
the lTIost useful Receipt� and Replies given in the Notes 
and Queries of correspondents as published in th e � e i .  e l l l  i he .-\ l lI f' r i c a  11 qluimr the past fifty years ; together 
witb many valuab�e and important additions. 

« . ,· t' "  'l' w f' I ,· {' 'J' h o l l :oo u l l tf selected Receipts are 
bere collected ; neariy every branch of the useful arts 
being representeq. It is by far the most comprehensive 
volume of the �ind ever placed before tbe public. 

'l'be work m�y be regarded as tb� product of the stud
ies &ond practical experience of tpe ablest chemists and 
workers in all parts of the world ; the iQ.formqtion given 
being of the higbest vaiue. arrang�d �n<1 condensed iQ 
concIse form convenient for ready use. 

.Aimost every inquiry that can be thou!!ht of. relMing 
to fOfIDlllre used in the various manufacturin/! ina us· 
tries, wil l here be found answered. 

Instructions for working many different processe$ in 
the arts are given. 

'l1bose wbo are engaged in any brancb of indUf�try 
probably wil l  find in thIS book much that is of practiCl\l 
vaiue in their respectIve l}aJ lings. 

'I'hose wbo are in search of independent business or 
empioyment, relating to the borne manufacture Of �am
pIe articles, will iind in it hu�dred8 of m08t e�cellent 
sug-gestions. I1r Send J or Descnprn'e Circular. 

age, hy Cha.. O. Scul l ,  General Passenger Agent, 
�. & O. RR.. B.ltimore. Md. Family ice Machine I:;e
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Jmilveriisements. 
O IU) f l'i A lt y  lt A 'l' E ,.. . 

J n � j d p  P a�e. each i U !iie r t i o n .  - .,. a c e n r l!l  n l i n e  
H u r l  .. P a :::- e .  e n c h  i n .-. e l' t i n n  • • - $ 1 . 0 0  a l i nt> 

pr For some classes o f  A dvertisements, Special and 
Higher rates are required. 

'!' b e  ab'Jve are charges per agate line - about e i gh t  
words p e r  l llle. This notice s h o w s  tbe width o f  t h e  line, 
and is  set in agate ty;:e. �ngravings may h ead aever. 
tI sements at the same rate per agate i ine. by measure
ment, as the l etter press Adverti3ements must be 
received at Publication Office as early as 'l'hursdav 
morn InlZ to appear in the following week's issue. 

PalmerTires 
t t · . 

t i · . 

t i · . 

t i · . · . 

t i • • • • 

i i · . • • 

t i • • · . • • t THEY are the only tires you are sure of get. t 
• ting home on if punctured. Air will not escape : 
• for hours . ParmeT Tires are the easiest riding _ t quickest repaired and fastest Tires They mark 

the high_grade wheel. They are expenst"ve. Send for 
(':H.tll.logue. PAI.MER PNE1:MATIC TIRE CO. CHICAHO. 

� ... -... .... . .. -:. ... -� 

Typewriter 
----Patent 

This company owns Letters 
Patent No. 558,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used. The 
patent also covers many other 
features of modern typewriter 
construction. Infringers will be 
vigorously prosecuted. 

Wyckoff. Seamans & Benedict. 
327 Broadway, New York. 

),-�� 
HALF A CEN T O R Y  OF CYCLER -AN 
i n terest i n g  h i story of the cycl e  from its origin up to the 
present time. 'r n e  fI rst crank-dri ven bicycle.  The 
. �  bone.s haker " and its succeSbors. 'I'h e  tricycle.  �rhe 
modern whee l .  Cycle l m i l d i n g  a science. Paints of i m 
prov ement. 'l' h e  D n e u mat i c  tire.  A hand and f o o t  cycle. 
With 9 illustrations. Contained in SCIENTIFIC AMERI
C A N  SUPPLEMENT, No. 1 0  I � . Price 10 cents. To be 
h ad at this office and from a ll newsdealers. 

The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pan y own s Lette rs

Patent :'i o. 4 6 3 , 5 6 9 ,  granted 
to E m i l e  B e rli n e r  � oyem·  
ber 1 7 , 1 8 9 1 ,  f o r  a combi n ed 
Telegraph a n d  T e i eph0 ne, 

coyer i ng. a l l  forms of 
M i c ro phone T ransmitters 
o r  contact Telephones. 

cJ t it ll t i f i c  �met i ,au. 
lJIhe �O. 2 I?an1 nlO nd 

I 
I poss!sses I 

THE H AMMOND TYPEWRITER CO. , 

� HAVE YOU GOT O U R  CAT-
A LOG U E:.  L FOR 1 8 96 O F  

CAS A N D  CASOL I N E  STATIONARY E N G I N ES 
CASOLI N E  T RACTION E N G I N ES 

COM B I N ED E N G I N ES A N D  P U M PS 
CASOL I N E  PORTABLE E N G I N ES 

USED A N Y  PLACE 
BY ANY O N E  
F O R  A N Y  P U R POS E 

CHARTER GAS E N G I N E  C O . ,  Box 1 48 ,  Sterl ing.  I I I .  

P R E I STMAN S A F ETY O I L  EN G I NE 
HA thoroughly s�ccessfnl commercial En

gine using a Safe Oil." -Franklin Institute 
No Extra Insurance. No 

Steam, No Gas. No Gasoline. 
Reliable, Safe, Economical. 
and Convenient. Chosen by 
Nine Government s. Used for 
nearly every purpose. 

l 

A L I G N iU E N 'r-� Perfect alIll permanent 
I J[ I' RES S I O N-In vari ably uniform. 
'l' O U (; H-Soft, ligh t and elal"tic. 
� l' }I:ED-206 words a minute. 
D U R A B I l, I T Y -The fewest parts, t b e  best made 
V A R I E'l'¥ -12 1allguage.s, R7 .sty les of type,  paper or 

cards of any Wi dth or size 011 one mach i r:.e. 
I- ORTA H I J.J r l' Y  -Weighs only nin eteen pounds 

complete, with travel ing case. 
401 East 62d Street, NEW YORK 

P R E  1ST MAN & C O . , l ncorp'd ,  THE BICYCLE : ITS INFL UENCE IN 1) 3 0 B o u r s e  B l dg.,  I'H H ,A D E L I' lI I A , PA . 
____ , Health and Di�ea8e.-B y G. M. Ham m o n d .  M . D .  A ",al� 

FoR. FINE 0 �YSHOP h au s t i v e l y  treated from t h e  fol lowing- stan d points : 1 .  
WRITE FOR • 'I' h e  use of the cycle by persons in hea.lth.  2. rr h e  use of 

THE  W. p, DAVIS MACH INE CO. 

BUILDERS OP FINE 

E N G I N E  LATHES,  From 12 t o SO i nch swing. 

U PR IGHT D R I LLS,  fn"ci'br:' ��ib�, 6����1I-� ¥: ;,6 
Also KEYSEAT I N G  A N D  C U T T I N G ·O F F  MAC H I N E S .  

R I I C HEST ER. N. Y.,  U. S. A .  
Send for Oi1'c'ulars (l1l d Plwtogrrtph,r;o. -----rp'�!r.�.II •• " " n�II'II'.ID .. nn .. uuu ....... " .. U." " UUU .. II .. ··1I1 

Columbia n 
Price Fits �GEN'SWANTED T OlS u a o l e and i n tere8t. l l l�  paper ID  which t h e  s u bJect IS ex-

CATALOGUE (j.H.BESLY & (;0. t he cyc le b y  person s  d i seased . Cont a m ed in S ( T E �TI F I ('  

s�ib Jinniv¢r;;;V";;r:��n;;�; . Columbia 
Quality • • • •  OF THE . • • •  

" Scientific � American." 
In commemoration of the fiftieth year of pUblication of the weekly edition of the 

SCIENTIFIC AMERICAN, by MUNN & Co . , which occurs on July 25, a Memorial 
Edition will be issued. In this issue will be published a rpsum� of the progress of 
science and invention during the past fifty years. Some of the principal subjects to 
be treated in this issue will be : 

The Transatlantic Steamship. Iron and Steel. 

Naval and Coast Defense. Phonograph. 

Railroads and Bridges. Photography. 

The Sewing Machine. Telegraph. 

Physics and Chemistry. Telephone. 

Electric Engineering. Telescopes. 

Progress of Printing. The Bicycle. 

The Locomotive. History of the Scientific American. 

Many other articles of great interest, by the best scientific writers of the day, will 
also be published, among the most important of which will be the prize essay, entitled 

" THE PROGRESS Of INVENTION DUR ING  THE  PAST F IFTY YEARS," 
FOR WHICH A PRIZE OF $250 HAS BEEN OFFE R E D .  

Probably never before has s o  much valuable information o f  historical interest and 
importance been published in so condensed and popular a manner. It will form 

a valuable addition to any library, and should be in the hands of all 
who desire to keep abreast of the times. The anniversary issue 

will be inclosed for preservation in a handsome cover, 
specially designed for, and appropriate 

to, the occasion. m=- 64 PAC E S ,  P R OF U S E LY I L L U ST R AT E D .  COV E R  IN C O L O R S .  

ADV ANCE ORDERS N O W  RECEIVED. PRICE 1 0  CENTS. 

Order through your News Dealer or address 

lYIUNN & CO., 
Publ ishers of the Sciefltific American , 36 1 BROADWAY, N EW YORK.  

THE m@J CYCLE SADDLE rflle No. 4: 

for Ladies' use. Broad and comfortable, and guaran
teed to hold its shape. Most sensib l e  and serviceabl e 
Saddle in the market. Twenty years' experience in 
working leather enables us to make good this  claim. 

A I,L S'l' Y LE" (;F. "' T L E JI E lS ' ''' � A n n LES 
also. Ask for the r� If your dealer will  not sup-
t

l
:di��\' $'4.fu �
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i
�3.&J� 
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clip for T or L seat post. 

At 
T H E  D U G U I D  SADDLERY CO .• Syrac u s e .  N. Y .  

P · BICVCIe8, Watches Guns, Buggies H!lrneSS, rl C � Sflwmg l.taehines Org:ms , Pianos Sltfel',Tools 

4 Scales of all varieties and 1000 other articles 
Lists free. CHICAGO SCALE (0 . ChIC:lgO 1 1 1 .  

J ESSO P'S ST E E LTHe\'�t,!IY 
f O R  T O O L S .  S AW S  E TC. 

WI!! .J E S SOP '" S O N S  � 2  91 JOHN 51: NEW YORK 

YOST 
WRITING * 
rIACHINE 

* ��r�d���i�f�\r:n
f
���Ut���!C���k;��� :!:��1f�i 

work, st rength, Simplicity, and durability are 
shown in perfecti')l1 in the No. 4 Model. 
which b as been proved by two years' use to be 
the best 011 the mark et. � Catalogue free. 

Yost Writi ng Mach i ne Co .  
6 1  Chambers St. , 5 0  Holborn Viaduct, 

N EW YORK CITY. LONDON, ENG. 

ACETYLENE APPARATUS. -ACE'tY· 
l e n e  number of the SC IENTIFIC AMERICA N SUPPLE
l\I E�T. descri bing', with ful l  i l l u strations. t h e  most 
recen t .  s i m p le. or home made and comm ercial ap para tus 
to,'  �en erat \ n �  acetvlene on the huge a n d  s m a l l  scale. 
'l' h e  JZas as made for and u sed b y  the m ICroscopist and 
�tuden t ; its use in the magic lantern . r!'he new French 
t able lamp making its own acetylene.  Contained i n  
BCIENTIFIC AM ERICAN SUPPLEMENT, No. 1 0a 7 .  
Price 10 cents. T o  b e  had at office. 

If Columbias were not worth 
$100, they wouldn't sell for 
$100 - uncertain bicycles 
bring various prices. 

The $5 .00 
i POCKET KODAK 

EASTMAN KODAK co., 
Sample photo ami booklet 

. for t?.LIO 2-tent staJlljJs, R O C H E ST E R ,  N. Y . 

!The Name " H U NT E R " • • •  ., $ never was put on anyth ing that wasn't first- class. i 
r.I.'hat name ba� stood for simple.  Pla

.

in, un var-$ :i8:eHUrN'TERe iCSYUC'LbES ur Send f01' Catalogue. ���� 
If you own 
a good 

HORSE 
AND 

CARRIAG E 
you will be 
interested 
in our 

B E L L O D O M E T E R 
It will tell y ou honestly how many miles you dri ve. 

and announce each mile by stroke of a bell. Keeps a 
record for 1600 miles and then repeats. �p(· (' d  h Cll·�.·S 
may be timed very accurately, lful1y warranted. Price, 
by mail ,  $5.0n, In ordering send b eight of rear wheel. � lVrUe fur Descriptive Circular. 

Dav i s .  Stebbens & C o . ,  33 Sudbury S t . ,  Bost o n ,  Mass. 

Q U E E N ' S N E W  

A U T O M ATIC L A M P. 
Its Six Points of Superiority : 

1. It keeps in focus constantly. �: ����l��t�o�li.��::i��J��h�lp 
it regulate. 4. 'T h e  full crater 
is  projected. 5. The negative 
carbon is  non-luminous. 6. The 
adjustments are all outside. [fF Send for circular to 
Queen & Co., Inc., Philadelphia 

ELECTRO · CHEMISTRY, RECENT AD-
vanCf>S i n . - B y  J. W. Ri chards. A.C.,  P h . D .  A very eX
h austive a n d  interesting pa per on t h e  p rogress that has 
recently been made in the apparat u s  for l i n d  m ethods o f  
prosecuting: work i n  the domain 01"  electro-chemistry. 
C o n t amed Ht  SCIE:-JTI F I C  A ::\l li: lI TCA N  � lT PPLEl\t F. !'\'T 
Nos. 1 0 1 4  and 1 0 1 5 .  Price ] O  cents each. 'ro be 
had at t h i s  office and from a l l  newRdealers. 

N EWAY C O  AU TO M AT I C  C I R C U I T  B R EA K E R S  PRINTING INKS 
Guarantee
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AUTOMATIC CIRCUIT BREAKER COMPANY, l\EW.%. Y GO, M IC H IGA N .  U ,  1'1. A . 

The SCIENTIFIC AMERICAN Is printed with CHAS. 
FlNEU ,I OHNSON & CO.'S INK, Tenth and Lombard 
Sts.,  Philadelphia, and 47 Rose St., opp. Duan e. New York 
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