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J'titufifit �mtricau. 
THE REDUCTION OF PATENT FEES. 

The patent system of this country was established 
" to promote the progress of useful arts." as set forth 
in the title of the creative act of April 10. 1790. This 
wise pu rpose has been Il10st grandly accomplished, and 
we' have become a nat.ion of i n ventors. It was prob· 
abl y  no part of the original design that this system 
should be a source of revenue to the general govern
ment, yet so greatly has the business of the Patent 
Office been extended that we are official l y  informed in 
the last report of the Commissioner of Patents that 
there was on January 1, 1891. the sum of $1$, 872.745.24 
in the treasury of the Uni ted States which had been 
received from the Patent  Office in excess of its runni llg 
expenses. and that the excess for the s ingle year of 
1890 was $241,074. 92. This surplus has been taken from 
the pockets of inventors for fees. Every inventoJ' pays 
a first fee of $15 when he makes an application for a 
patent, and a anal fee of $20 before his patent can 
issue. Now. while this large surplus m ay be proof of 
the prosperity of the Patent Office, it  is also proof that 
inventors are paying more i n  fees than is necessary for 
the support of the system as at present man aged. and 
more than is  necessary to accomplish the design of its 
institution. Of course, the cheaper patents can be 
obtained, the greater the n u mber that will  be applied 
for, and the more will the inventive business of the 
country be stimulated, and the greater will be "the 
progress of useful arts ." That the present tariff of 
fees is  too high seems to be proved by the report 
alread y  mentioned, in  which i t  is stated that the n U III
ber of patents withheld for n on-payment of filial fees 
d uring the year 1890 was 3,559. In other words, 3,559 
i nventors who had paid their first fees of $15 each , or 
$53,385 i n  the aggregate, after their applications had 
been granted fai l ed to pay their final fees, and for
feited their patents and the money already paid. How 
many were too poor to pay cannot be told. probably 
a large proportion. The number of patents issued in  
1890 for i nventions, exclusive of  designs and reissues, 
was 25.284. If a red uction of $10 in each of these 
final fees had been made, the total red uction would 
have been $252,840, or a little more than the surplus 
for that year, and it is p robable that if  such a redllc
tion had been mad e, enough more of the final fees that 
were forfeited would have been paid to have more than 
made up the deficiency. From this rel/ume, believed 
to be a correct statement  of the facts, it  seems evident 
that a reduction of $10 might safe ly  be made in the 
fees in each case of obtaining a patent, that it  would be 
a boon to the inventor, and would" promote the pro
gress of useful arts." 

•• 1 •• 
BUILD UP THE NAVY. 

In 1886 the House Nayal Com mittee were of the 
opiaion and recommended that the government should 
at least create a n avy that would be of respectable size 
and that it  should demonstrate its capacity to increase 
rapidl y  to any required extent. 

In what manner can such proposed rapid i ncrease be 
provided if substantial encouragem ent be not givell to 
our manufacturerE' to enable them to maintain the 
most i mproved modern plant for rouch work? What 
incentive will these manufacturers have to keep in 
hand the mechanism for this magic expamion unless 
appropriations are continuous and liberal? It  would 
be impossi ble to exercise too great i mpartiality in the 
recognition of those who risk their wealth and repu ta
tion in the vast undertakings thus far so inadequately 
provided for. 

The silver me", are so eager for the success of legisla
tion that will guarantee a market for their mines, an d 
the farmers are so clamorous for the political control 
which they believe will  secure for them an outlet for 
their produce, that they cannot pause long enough to 
realize that a liberal naval policy will, by  the aid of its 
i nsurance and mechanical ed ucation, assure an i ncrease 
of the output of tbe wines of the one and the IDore 
rapid and secure transit of their grain for the other. 
These and other im portant advantages would be at
tained by a policy of generous appropriations for in
creasing the strength of our navy. 

Since' 1 861, when a wooden ship could be bui lt  and 
armed with iron smooth-bore guns in th1'ee months, 
thirty years have passed, during which time the most 
prominent European powers have adopted and de· 
veloped the models, sngllestions, and conceptions that 
were the direct frui t of our civil war, and which have 
produced radical alterations and transformations i n  
vessels o f  war. 

As many years are now required as months formerly 
to  build and arm a modern battJe ship. What fol ly ,  
therefore, to talk of creating a navy in an emergency. 

I f  we are to have a navy at all, let us have one that 
can whi p the enemy if  we m U8t fight, and one that 
will  be a school of the highest form of mechanical edu
cation if  we shall be blessed with peace. 

The country's naval strengt h cannot be reached and 
maintained by impetuous and spasmodic effort;  it can 
only resul t from a well determined programme of such 
magnitude and duration as will induce our man u fac· 
.turers to m ake the requisite provision for such a sup
ply as will secure and reward their best efforts. 

[APRIL II, 1&;1. 
What is needed is a legislative encouragement that 

will secure for the nation the ripest fruit of our ablest 
mechauical m inds, ready and w illing to acq uire and 
im part the edllcation that such a policy m ust en tail. 
Con gress encourages medical developmen t, agricultur8J 
development, wakes special legislation for mining and 
opens the treasury for thousands  of measures of greater 
or less importance ; why not give equal stimulus to the 
new industries that h ave become so necessary an d 
prominent a factor i n  the development of our new 
navy ? 

Whether these expenditures are needed frOID the 
standpoint of  insurance, for" no Ulan objects to pay· 
ing money to have his  house insured against tire, 
though he never expects it to be burned, nor should he 
object to the slight tax necessary to insure his  house. 
his business, his country, against the transgressions 01' 
the possible transgressions of an enemy," or whether 
from the stand point of avoiding tem ptation, for "there 
is no greater tem pta t ion to malevolents than an un
defended people, a country with unprotected shores is 
an invitation to al l  the thieves and robbers of the 
world,"  or wheth er from the stand point of education 
in  the mechanical arts, to which we wish to give par
ticular prominence, the work of protecting our nation. 
its people and its wealth ,  SliOllld go on vigorously and 
the requisite lines of n aval and shore defense pro· 
vided without d elay. This done, and we shall be a 
n ation anxious for peace, ready for war. 

........ 

THE PATENT CENTENNIAL CELEBRATION. 

The significance of the exercises connected with this 
celebrat.ion tOllches al most every department of human 
activity, and it  is d i ffi cult to exaggerate the i mport· 
ance of their real meaning. Coming so grad ual l y  as 
we h ave to a realization of the vast results which have 
been but a natural outgrowth of the establishment of 
our patent syst.em, one does not i mmediately perceive 
how great has been the actual p rogress, a cODviction 
of which is most forcibly borne in upon the mind when 
i t  is remembered that it is only a hundred years ago 
that President George Washington signed the original 
law putting the patent system o n  a permanent basis. 
The present anniversary of this day i s, therefore, fit· 
tingly marked in the programme of exercises for the 
week by a.n excursion to Mt. Vernon and an address on 
.. Washington as an Inventor and Promoter of 1m· 
provements," while the programme for the evening 
of the same day includes a meeting presided over 
hy the inventor who has given his name to the 
telephone. And the subjects of the papers of this 
evening-could they but be looked upon i n  the light 
which was vouchsafed our legislators of a hundred 
years agO-What would they not suggest of the mar· 
velou s  and incredible? One of these papers of itself 
covers a wide scope, and touches upon many separate 
bran ches of i nventh-e activity. It is entitled" The 
Relation of Invention to the Com m u nication of I ntel· 
ligence, and the Diffusion of Knowled"e by Newspaper 
and Book." This rather Baconian title, however, wide  
as  i ts scope, by n o  m eans trenches on the  subjects of 
other speakers, as the literary feast provided by the 
programme has many other equally interesting and 
comprehensive papers. The most importan t of these 
we shall endeavor to lay before our readers, in whole 
or in part, at an early day. 

• Ie, • 
Waves (lansed by Explosions. 

Methyl n itrate, CHaNOs, may give by explosion CO. 
+CO + N. + 3H.0, or 2CO. + N. H. + 2H.0. In both 
cases the volume of the gas generated i s  the same, viz. , 
1,028 liters for 1 kilogram me, the heat of decomposition 
being 1,451 calories. These n umbers are very nearly 
the same as those furnished by n itro-glycerine and 
gun cotton. The pressure developed when 1 kilo
gramme of methyl n i trate is ex ploded in a vessel of 1 
liter capacity is 110 less than 11,000 ki logrammes per 
square centimeter. The author has attempted to 
measure the velocity of propagation of the waves, but 
the vessels employed were always broken by the shock. 
A calculation shows that the resistance offered by the 
vessels only increases with the thickness up to a certain 
limiting pressure. The pressure developed above this 
l imit has infinite force. Hence nothing can resist it.
M. Berthelot, Academy of Sciences, Pa1'is. 

... eJ . 
Sustaining (lapaclty or the Great Republ1c. 

According to a recent census bulletin, the ratio o f  
land a n d  water surface is 98'16 and 1 ·84 p e r  cen t  re
spectively. This b ulletin also gives the area of the 
States and Territories by counties, and the classifica
tion of the latter by sizes. The average n u mber of per· 
sons to each square mile of the land surface of the 
Union is 21'08. 

As ill ustrative of the sustaining capacity of the 
United States, the bul letin says that if  Texas, the 
largest State in  t .he Union , was as thickly populated as 
the State of Rhod e Island, it would have 83,523,628 i n· 
habitants, while  if the United St.ates had a density of 
population equal to that of Rhode Island. the popul a· 
tion of the Union, instead of being 62,622, 250, would 
reach the enormous SI1Ill of 945, 766.300, or nearly two· 
thirds of t.he present population of the world. 

© 1891 SCIENTIFIC AMERICAN, INC.



Jcitutific �mtricau. 
The BarnnDl In.tltnte oC Science and History. sengers along the canal, stopping at numerous landing 
Those whose association of ideas with the name of places. 

P. T. Barn um are only of the street parade, canvas This harbor will be bounded on the east, far out i n  
tent a n d  hi ppodrome can hardly realize t h e  fact that the lake, b y  t h e  long-columned facade of the Casi no, 
in Bridgeport, Con n. ,  where his homA has been for in whose free spaces crowds of men and women, pro
many years, people think of him mainly as a most tected by its cei l ing of gay awnings, can look east to 
kind·hearted gentleman and publ ic-spirited benefac· the lake and west to the long vista between the main 
tor. His gifts to the city are numerous and munifi- edifices as far as the gilded dome of the Administration 
cent, and he has recently crowned them all by pur- Building. The first notable object in this vista wil l  be 
chasing an ample lot centrally located and beginning the colossal statue of Liberty, rising out of the lagoon 
the erection of an elegant and spacious ed ifice which at the poi nt where it enters the land, protected by 
is h is gift to the Scienti fic aud Historical Societies of moles which wi l l  carry sculptured columns em blemati
Bridgeport. More than a year ago he had in formed cal of the thirteen original States of our Union. Be
those societies that hA had remem bered them in his yond this, beyond the first of many bridges, will l ie a 
will to the amount of $200,000; but his sensible con- broad basin from w hich grassy terraces and broad 
clusion has been to become, as far as possihle ,  his  own walks will  lead on the north to the south elevation of 
admin istrator, and hence the immediate erection of the enormous Main Building, and on the south to the 
the bu i lding now briefly described. In style it will be structure dedicated to agriculture. 
purel y Romanesq ue, wit h  abundant ornamentation . The main building, extend i ng northwestward a third 
At the angle of th" !Streets there wi l l  be a grand d ome, of a mile, wi l l  be devoted to manufactures and l iberal 
flanked by balconies. An h istoric frieze, with figures arts, and will receive from all  nations the rich pro
hal f l i fe-size, wi l l  extend between the cornice of the ducts of modern workmanshi p. Recall ing, architec
dome and the top of the circular windows of the third turally, the period of the classic revival, it has the vi
story. Its five panels will set forth the various stages vacity, the emphatic joyousness of that awakening 
of the municipal career from colonial times down to epoch. The long, low l ines of its sloping roof, sup
the present day, and the medall ions in the interspaces ported by rows of arches, will be relieved by a central 
will be embell ished by l ikenesses of eminent men. The dome over the great main entrance, and em blematic 
material for the frieze wi l l  be terra cotta, and the in- statuary and floating banners will add to the festive 
tention is to make i t  a fine work of art. The u ppe r character. The north elevation of the classic edifice 
parts of the dome and towers wil l  be covered with devoted to agriculture wi l l  show a long arcade behind 
copper, whi l e  the remai nder  will he tiled . At the Corinthian columns supporting a 8l'ries of triple arches 
apex of the dome there will be a gilded eagle. Back and th ree low, graceful domes. Li berally adorned 
of the main dome will stand an observatory for astron- with sculpture and enriched with color, this building, 
omical purposes. The ground floor will  be given up to by its simpl icity, rf'finement, and grace, will be idyli
stores, the rental from which wi l l  go to maintain the cally expressive of pastoral serenity and peace. At 
expenses of the buildi ng. The entrance to the Sci  en- its  noble entrance a.  statue of Ceres will  offer hospi
tific and Historical rooms wil l  be a gateway through tal ity to the fruits of the earth. Beyond it, at the 
the square tower on the right. The d i vision be- south, sixty-three acres of land will be reserved for the 
tween these rooms will be merely an open live stock exhibit. 
screen of arches and colum ns, so that free a(lcess can The lofty octagonal dome of the Administration 
be had to any part of the tloor, with the exception of a Building forms the central point of the architectural 
smal l hall in tended for the use of the city medical so· scheme. Rising from the col umned stories of its square 
ciety, and another room for b usiness meetings. U nder base 250 feet in the air, it will  stand in the center of a 
the observatory will  be a fire-proof vault, in which spacious, open plaza, adorned with statuary and foun
may be stored special l y  precious relics and scientific 

I 
tains, with tlower beds and terraces, sloping at the east 

specimens. TIle staircases and division walls are also down to the main lagoon. North of the plaza will 
to be fire-proof. In  the third story will be a long be two buildings devoted to mining and electricity, the 
hall l ighted by sky l ights, adapted for a picture gal- latter bristling with points and pinnacles, as if  to en
lery. A large room in the east wing will  be devoted to trap from t.he air the intangible element whose ach ieve
exhibits of the two societies, while the auditorium for ments it will display. South of the plaza will be 
lectures will occupy the dome, but with sliding doors Machinery Hall, with its power house at the southeast 
Illaking the entire floor avai l able when there may be corner. A subway at the west wall wil l pass under the 
occasion for so much space. The building material terminal railway loop of the I l linois Central road to 
wil l  be red sandstone, and the edifice will be a perfect the circular Machinery An neX within .  North of this 
model of its kind. railway loop and along the western limit of the park 

Site oC the Chicago World's Fair. 

will be the Transportation Building. Still further 
north, lying west of the north branch of the lagoon at 
the point  where it incloses the wooded island, wil l  ex-

President Lyman J. Gage, of the Chicago Board of tend the 10Llg shining surfaces and the graceful ly  curv
Directors of the Columbian .Fai r, recently made an in- ing roof of the crystal palace of Horticulture. Follow
terest ing report u pon the p rogress made d uring the ing the lagoon northward one will  pass the Women's 
past year, from which we extract the following particu- Building, and, eastward, wi l l  reach the island devoted 
lars as to the grounds, buildings, and transportation to the novel an d interesting fisheries exhibit, shown in 
faci l i ties : an effecti ve lo w-roofed Romanesque structure flanked 

The South Park system consists of two great parks by two vast ci rcular aquaria in which the spectator 
connllcted by the Mid way Plaisance, a strip of land a can look upward through clear waters and study the 
mi le  long and 600 feet wide, and united by boulevards creatu res of the ocean and rivllr. This building wi l l  be 
with the heart of the city and with the West Side and directly west of the northern opening of the system of 
North Side parks. Both Washington and Jackson lagoons into Lake Michigan, and in  a straigh t line with 
Parks, and the Midway Plaisance, as well, have been the Government Building and the Main B uilding, 
placed at the disposal of the Columbian Exposition. which extend along the lake shore to the southeast. 
The South Side system of cable cars connects with the North of the lagoon which bou nds this fisheries 
two parks, and the Illinois Central Rai lroad passes island lies the present improved portion of Jackson 
near the western boundary of Jackson Park, and, with Park, which wi l l  be reserved for the· buildings of the 
other roads, will be directly connected with the Fair States and of foreign governments. The Ill inois build
during i ts contin uance. ing will occu py a commanding pO!lition here, its classic 

By reason of the greater picturesqueness of the lake dome being visible over the long lagoon from the central 
shore site and the su perior accessi bil ity of Jackson plaza. Along the Midway Plaisance will be placed a 
Park, both by water and land, and for the additional number of specia.l exhibits, like the historical series of 
reason that being no w for the most part unimproved h uman dwellings, reproductions of famous streets, etc. , 
it is more read ily adaptable to the purpose, Jackson and it is probable that some of these may overtlow into 
Park has been chosen as the princi pal site of the Fai r. Washington Park.  At the j unction of the Mid way 
The eighty acres at the north, which are now laid out Plaisance with Jackson Park is the site chosen for the 
and u nder cultivation, form but a small fraction of the Proctor tower, which, rising 1,100 feet into the air, will 
ent ire area of this park, which extends a mile further command a majestic view of the beautiful grounds and 
south, broadening constantly along the curving shore buildings, brilliant with light and color, and the great 
of the lake. In this unimproved portion, much of city lying between boundless levels of land and sea. 
wh ich is thickly wooded wi*h native trees, the ground Thus the various portions of the exhibition wiII be 
is beinll: prepared for a !!ystem of lagoons and canals equally accessi ble by water and by land. The traveler 
from 100 to 300 feet w ide, which with the broad, grassy may come by carriage, by cable, or by rail ,  and be car
terraces leading down to them will  pass the princi pal ried froOl one section to another on the elevated roads 
buildings, inclose a wooded island 1,800 feet long, and w hich will  connect and perhaps penetrate the build
form a circuit of three miles navigable by pleasure ings, or follow the broad footways which will surround 
boats. them. Or he may arrive by steamer from the lake and 

These canals, which wi l l  be crossild by many bridges, board one of the gay boats which will glide from build
will connect with the lake at two points-one at the ing to building along the lagoons. But by whatever 
southern limit of the present improved portion, and path he comes he wi l l  behold a scene of commanding 
the other more than half a mile further south, at the beauty-noble edifices grouped with consummate art 
great main court of the exposition. At this point, ex- in grounds ad mirably disposed. The genius of the late 
tending eastward into the lak£> 1,200 feet, will be piers consulting architect and his eminent coadjutors will 
which wi l l  afford a landing place for the lake steamers here proclaim to the world the supremacy of American 
and i nclose a harbor for the picturesque little pleasure architecture and the artistic resources of the new world 
boats of all epochs and nations which will  carry pas- . Columbus discovered four centuries ago. 

New Signaling Inventions Called Cor. 

On February 20 last a collision took place in the 
underground railway tun nel of the Harlem Railway 
Com pany at 85th Street, New York City, by which six 
persons were killed and several inj ured. The casualty 
was due to a rearward coll ision ; an express passenger 
trai n going thirty miles an hour ran into the rear cars 
of another train moving in the same d i rection at six 
miles per hour. The cars of the slower moving train 
were telescoped and wedged together into a shapeless 
mass, l!I. stove wal:! upset and fire instantly added to the 
horror of the scene. The slow train was nearl y empty, 
as it was on its way to the cleaning yard. Nearl y all 
those who were upon i t were hurt or burned to death. 
The tragedy was due to lack of audible signals. The 
rai lway is admirably equi pped with the electrical block 
system of signals, with bri l l iant signal l ights, but these, 
owing to the steam and smoke which fill the tunnel, 
could not be seen. Hence the sad result. It seems this 
most dangerous condition of things has been allowed 
to exist for years, with l iability to accident at any 
moment. The fire wa!! due to the car stove. Great 
public  indignation was occasioned when this fact was 
made known. The officers and di rectors of the New 
York, New Haven and Hartford Railway Company 
were arrested, have been indicted ,  and wi l l  be tried. 
The New York State law forbids the use of stoves in 
cars i>n any railway of more than fifty miles length. 
As the cars of both the trains that col l ided are owned 
by the New York & New Haven Rail way Company, 
which does not run for fifty mi les wit h i n  the State, it is  
thought the directors cannot be l egal l y  pun ished.  But  
an attempt to  do 80 wi l l  be mad e. The New H aven 
Company has not yet ful l y  adopted steam hea.ting. 

The Grand Jury of New York state that some n ew 
system of audible signal8 is absolutely required. Here 
is a chance for inventive geni us. It is hoped practical 
inventions in  this line wi l l  soon be forthcoming. This 
is the way the jury presents the matter : 

.. The Grand Jury has been made satisfied that the 
present system of signaling in the Grand Central tun· 
nel of the Harlem Railroad is inadequate. A part of 
this inadequacy is due to conditions of fog and smoke, 
which serve to obscure the signal l ights. Some effi
cient system of audible signaling ought therefore to 
be added-some connection with the danger signal. 
which, in contact wit,h the locomotive,  should sound 
an alarm within the locomotive cab, as an unmistaka
ble notification to the engi neer that the danger signal 
is set against him. We further recommend that the 
State Rail road COlJlmissioners be imm ediately em
powered and directed by the Legislature to recommend 
and require such further improvemen ts an d means to 
p ublic safety throughout this entire tunnel system as 
can be skillfully devised." 

Judge Fitzgerald told the Grand Jury in discharg
ing them that their action in the tunnel col l ision case 
had met with public approval, and is recognized on 
al l  sides to have been d ictated by a high sense of the 
dut ies and responsibilities attached to their bod y • 

.. Copies of the presentment," he said, " will be for
warded to the railroad commissioners, to both 
b runches of the legislature, and to the Governor of the  
State, with a v iew of accom plishing any further legis
lation that may be necessary in order to compel those 
who are intrusted with large public franchi&es to adopt 
the best and most improved methods to secure public 
safety." 

Artificial Rubles. 

The experiments of MM. Frel1lY and VeTneuil on the 
artificial production of rubies have been in progress for 
some years, but it appears from their recent communi
cation to the Compte!! Rendu8 that they have now suc
cessfully overcome the difficulties which attend their 
manufacture, and are obtaining much larj;ter crystals. 
The artificial rubies have al ready been employed as 
pivotsjn watches, and are said not to be inferior to the 
natural stones in hardness. The process consists in 
heating alumina and a trace of pot.assium bichromate 
with barium fluoride or a mixture of fluorides of the 
alkaline earths to a high temperature for several days. 
Recent progress has been due to the discovery that the 
addition of a small quantity of potassium carbonate to 
the mixture, so as to render the fused mass alkaline, 
facilitates the formation of the crystals. It is believed 
that the crystals are produced directly from the inter
action of the volati l e  compounds produced, and by em
ploying crucibles of several l iters capacity in gas fur
naces as much as 3 kilos., or 6%, pounds, of rubies are 
obtained in a single operation. 

. 

. I. t • 

THE Lick telescope is the most powerful glass i n  the 
world. It is reported the observers at Monnt Hami l ton 
have lately kept a sharp eye turned u pon the shadow 
of one of the moons of the planet Jupiter. This shadow 
seemed double, indicating that the tiny moon which 
cast it is also double. Since the first hint of the d is
covery many observations have been made through 
the Lick glass, all tending to confirm the original im
pression, to wit : That. this particular satelli te of the 
greatest of the planets is double-a dot of a moon re
volving around the main moon. 
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A TOOL FOR DEHORNING CALVES, 

The illUl,tration shows a tool specially designed for 
conveniently and rapi d l y  cutting out the horns of 
cal ves in such a way as to destroy all future growth of 
the horns.  It has been patented by Mr. Charles T. 

INGRAHAM'S DEHORNING TOOL. 

Ingraham, of Dwight, I l l .  The tool has two knife 
arms connected with each other by a pivot pin,  and 
bearing segmental knives with V-shaped edges, as 
shown in Fig. I, the edge of one knife being adapted 
to fit over the edge of the other kni fe. On one arm is 
a handle,  by means of which the operator holds the 
tool in the desired position when a horn is to be cut 
out, which is  effected by stri king on the outer side 
of the other arm with a mallet, as shown in 
Fig. 2, a stop on the inner side of each arm 
limiting the iu ward movement of the knives. The 
knife on the arm which is struck by the mallet is 
designed to enter the skin and cut out the horn be
neath it, coming out on the opposite side, and leaving 
a concave opening, on account of the dished form of 
the knives. 

... � ... 
Fast Launches. 

Included in the work turned out  this winter by the 
Herreschoffs, Bristol, R. I. , is the Mississqui, a steam 
launch 48 feet long and 7% feet wide, built for W. 
Seward Web b for use on Lake Ch"amplai n .  Her hull  
is  mahogany. Her speed on trial was 19,� miles an 
hour. 

A steam yacht, 112 feet long, is now building for 
Wm. R. Hearst, a son of the late Senator Hearst, of 
Cal ifornia. She is to have a required speed of 25 miles 
per hour. A steam yacht, 98 feet long, is building for 
E.  D. Morgan, of New York, the bpeed required being 
23 lUiles an hour. A small steam launch, to be used as 
a yacht tender, is building for a New York gentleman. 
-Boston Globe. 

AN IMPROVED PIPE HANGER. 

The illustration represents a simple and inexpensive 
hanger whereby pipes of any size may be con veniently 
put up without the aid of a blacksmith, so as to be sub
stantial ly supported and present a neatly fi nished ap
pearance. It  consists of a hook whose shank has holes 
at an allgle with each other, the hook being supported 
by a rod adapted i nterchangeably to either of the 
holes, while the wall plate also has holes at angles with 
each other to receive and sustain the hanger rod. Figs. 
1 and 2 show the hanger as used to support a pipe from 
the ceilin g  or from a side wal l, and in the employment 
of extra hooks. The wall plate, also, has backwardly 
projecting spurs or teeth, to be d riven i nto the wall to 
temporarily sn�tai n the hanger prior to effecting a per
manent fa;;Lelling, and the central part of the hook 

SCOTT'S PIPE HANGER.: 

body is perforated parallel with one of the shank 
holes to receive an additional sustai ning spike, which 
may be used simultaneously with the hanger rods to 
support a heavy pi pe, as shown in Fig. 1, the spike 
support alone being employed in Fig. 3. A heavy Hne 
of pipe may be supported from either the floor or the 
ceiling in the manner shown in  Fig. 4, the hooks being 
bolted together to nearly encircle the pipe. 

Further information relative to this improvement 
may be obtai ned of the paten tee8, Messrs. Frank G. 
and George L. Scott, No. 24 Spring St., Newport, R. I. 

.. 4' .... 
A SELF-ADJUSTING GIRTH FASTENER. 

The illustration represents a simple and durable 
girth fastener adapted for general purposes, which is 
self-adj u�ting and self-locking, and readily tightened 
or loosened without the use of buckles. It has been 
patented by Mr. William T. McFarlane, of Stockton, 
Utah. Fig. 1 is a front view of the i mprovement, with 
a strap held thereby, in closed position, and Fig. 2 is 
an open s ide view. The fastener has an arm with one 
end formed into a hook adapted to be hooked on to a 
ring secured to the saddle tree, while the  lower end of 
the arm has a handle, the arm being opened between 
the handle and hook and provided with three trans
verse bars. The end of a "trap is secured on the upper
most bar, and the strap is passed downward under a 
cross-bar of an open frame connected by suitable 
links with one end of the belly-band. The strap 
is afterward passed upward over the lower cross
bar of the arm, thence downward under a second 
cross-bar of the frame, the free end of the strap 
being then extended up ward loosely over the m iddle 
cross-bar of the arm. The strap is locked in place by 
the middle cros�-bar, on account of the several layers 
of the strap ly ing close to each other, the pull being 

MoFARLANE'S GIRTH FASTENER. 

exerted in line with the strap, and, as no buckles are 
ulled, chafing or  othflrwise i nj uring the animal is en
tirely prevented. The two lower cross-bars, and the 
lower one of the upper barl'l, are preferably provided 
with friction rollers to ease the movement of the band. 

••••• 
AN IMPROVED ASTRONOMICAL MIRROR. 

tains over the primary, and man hules are formed ill 
the lower end of the tube for d Ul!ting, etc. The con· 
vex mirror, E, is  designed to be adj ustably arranged 
in such way that its focal distance may be changed 
either way as desired by the observer without leaving 

M 

2 1 

O'BRIEN'S ASTRONOMICAL MIRROR. 

4-

his position. Those desiring further i n formation i n  
regard t o  this invention are referred to t h e  Business 
and Personal col umn of this issue. 

-�---- .. 4e' .. 
REVERSIBLE BLIND HINGES, 

The illustration re presents some blind hinges pat
ented by Rev. Lansing Porter, of Auburn, N. Y. The 
blind is suspended on the upper hinge, which leaves 
the lower hinge free from horizontal bearing�, and,  
consequently, free from friction. On account of this 
structure and combination, the lateral movements of 
the lower end of the blind, in locking and u nlocking, 
are made with great ease. This combin ation l ikewise 
results i n  strictly horizontal movements, thereby doing 
away with the necessity of l ifting the bl ind. The act 
of locki ng the blind in open position is also free from 
friction, and is effected by the  gravity of the revolving 
blind causing the shoulder in the rear of its pint le  to 
travel the eccentric edge of the ear· shaped knuckle, 
thereby perm itting the angle on the pintle to swing 
around the projection i n  the center of the slot, en
abling that pintle to hold its twin  pintle for the mo
ment beyond the catch, thus avoiding contact and 
click and wear. Those hinges are also reversible, and 
can be u�ed on one bl ind the same as on the other. 
The twin pintles i n  the lower hinge are invested with 
double functions, and are so constructed and located 
as to serve their different purposes i nterchangeably. 
While one of these serves as a pintle and the other as 
a lock on one blind,  on the other blind they exchan ge 
functions. The sallle holds true in regard to the two 
shoulders in rear of the pintles, which also act inter
changeably, either as a guide arouml the eccentric 
knuckle of the other leaf or as a bearing for the b l ind 
as a lever against the head of the stationary latch as  a 
fulcrum, for the purpORe of disengaging the pintle i n  
the slot a n d  o f  throwing the t w o  leaves into paral l el 
lines, allowing gravitation to lock the blind i n  open 
position. The reversible structure of these hinges is 
designed to diminish the first cost of manufacture and 
the subsequent assorting and handl ing of them. They 
are simple, chpap, strong, and durable, and work easil y  
a n d  efficiently. 

The accom panying i l l ustration represen ts details of 
const ruction whereby concave mirrors of long focus 
may be readily produced from plane-faced mi rrors, ac
cording to a patent issued to Mr. Dennis O'Brien, of 
Oswayo, Pa. Fig.  3;s a small  view of a six foot tele
scope tube of sevel..ty·two feet focus, of wh ich M is  
the primary focus and also the inside focus of the con
vex hyperbolic mirror, E, whose outside focus, D, re
ceives the enlarged and perfected image of the object, 
the image at D being as large as that formed by a 
single object.ive whose focal distance is 1, 650 feet. To 
make such a reflecting mirror, a pan is employed for 
securing to t.he end of the tube and properly ben ding 
the plane mi rrors, Fig. 1 being a rear view and Fig. 2 1 
a sectional view of such a pan, which is three-eighths 
of an inch deep and half an inch thick, of a flanged 
construction, to give rigidity and lightness, and with 
marginal holes for bolting it to the tube and to faci l i
tate handling it with tackle. The pan and mirror are 
designed to weigh only about 1 , 000 pounds. Fig. 4 
shows the central disk, with a threaded tube to engage 
the threaded central aperture in the pan, against 
whose plane bottom it  jams the mirror, unequal curva
ture being corrected by interchangeable set screws, 
R R, of which there are a number all over the rtar of 
the pan, as i ndicated in the sectional view, Fig. 2. 

i Couvection is designed to be aided by lUeans of cur- PORTER'S HINGE FOR BLINDS. 
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ELECTROPLATING THE DEAD. 

Man has al ways shown hilllsel f jealous of paying a 
peculiar adoration to the dead , and yet he has never 
taken more than all ord inary interest in the preserva
tion of cadavers_ The Egy ptians, it  is true, secured t.he 
pre�ervation of the dead by very nice methods. Dau
benton and, more recently, CzerlDak give us sOllle in
formation in regard to th is. In ancien t  Egypt there 
existed special laboratories in which the bodies of the 
dead were submitted to more or less complicated man· 
ipulations. The cadavers were .immer�ed in antiputres
ci ble baths and then swathed by the relatives with 
thousands of band ages. But it may be asserted that 
the Egyptian embal ming was, so to speak, an excep
tion,  for the rich alone were capable of having it done. 
In our time the art of em balming has not made much 
progress . Usually, the most that is done is  to inject 
into the arteries of the cadaver a sterilizing liquid 
whose composition \'aries, and little attention is paid as 
to what will supervene. Besides, as in Egypt in the 
time of Ptolemy, this mode 
of preservation is appl ied 
only exceptionally. 

Must we look to the im
perfections of the processes 
for the little inclination 
that we seem to have for 
mummification or em balm 
ment ? A l' e w e fatal ly 
obeying a law of nature
that law formulated i n  
these words o f  t h e  Scrip
tures : .. D ust thou art 
and unto dust shalt thol1 
return "? Dr. Va riot, one 
of the most distinguished 
physicians of the Paris 
hospi tals. answers these 
two questions by propos
ing to his contemporaries 
the use of electro-metal
Inrgic processes for ob
tain ing i:n d e s t r u c t i b l e  
mum mies. The d o  c t o  r 
metall izes our enti re cada
ver. He surrounds it with 
an envelope of bronze, cop
per, n ickel , gold or silver. 
according ' to the : caprices 
or wealth of those who 
survive us. D o e  s t h i 3 
awaken the reader's curio· 
sity ? Does he wi8h to 
know how Dr. Variot pro
ceeds ? 

Glance at the reprod uc
tion of the drawing that 
we had m ade at the labo
ratory of the Facuity of 
Medicine , where the doctor 
is carrying on his research
es. In a double frame with 
four ' uprights connected 
at the top and bottom by 
four square plates wi l l  be  
seen the  body of a child, 
which has been perforated 
with a metallic rod. One 
of the extremities of  this 
rod abuts against the arch 
of the cranium,  while the 
other is  inserted as a pivot 
in a metal l ic Gearing situ
ated in the center of the 
bottom plate of the frame. 
The frame support is a con
ductor of electricity. The 
uprights and conducting 
wires are carefully insu
lated with rubber, gutta 
percha, or paraffine. The 
electric current is  furnish
ed by three small Chau-
dron thermo-electric bat-
teries. A circular, toothed metallic contact descends 
from the top plate and rests lightly upon the vertex of 
the cadaver. The lower surface of the feet and the 
pal ms of the hands  rest upon two contact.s. In addition 
to this, contacts are distributed along the uprights of 
the frame, in order to be applied at the desired points, 
with the possibility of shifting them at will .  

Before immersing this apparatus in the electro
metallurgic bath, it is necessary to l'ender the body a 
good conductor of electricity. To this effect. the ope
rator paints the skin of the cadaver with a solution of 
nitrate of silver, or else sprays the cutaneous surface 
with this solution by means of It wel l known apparatus 
-the atomizer used by ladies for perfuming themselves. 
'rhis operation having been performed , the skin be
comes of an opaque black, and the silver salt has 
penetrated as far as to the derma. But it is necessary 
to red uce this �i lver salt, that is to say. to separate it 
from its oxide. To do this is very difficult. The 

�titntifi t �mtrt ,au. 
double frame is placed under a bell glass. in which a 
vacuum has been formed by means of a tromp, and 
into which vapors of white phosphorus dissoived i n  
sulphide o f  carbon are afterward allowed t o  enter. 
This is a dangerous operation, like all operations i n  
which phosphorus in  solution plays any part what
ever. 

After the phosphorus vapor has reduced the stratum 
of nitrate of silver, the skin of the cadaver is of a gray
ish white, and is cOlllparable to the surface of a pIas
ter cast that has been rendered conductive. There is 
nothing left to do now but to proceed as rapidly as 
possible to the metallization. To this e ffect, the 
double frame is imlllersed in  the bath of sulphate of 
copper. We need not describe this operation, which 
is  known to all. Under the influence of the electric 
llurrent, the deposition of  the metal goes on uninter
ruptedly. The molecules of metal deposit upon the 
skin of the cadaver, and soon form thereon a contin u
ous layer. The operator must regulate the passage ,of 

ELECTROPLATING THE DEAD. 

the electricity with great care, in order to prevent a 
granular deposit, having but little adhesion. By shift
ing the contacts properly, he will  substitute for the 
skin a coating of copper that will take on the pattern 
of all the subjacent · parts. By attentively watching 
the thickness of the deposit upon the face, hands, and 
all the delicate parts of the body, he will obtain a 
faithful mould that will exactly recall the details of 
conformation and the tints of the physiognomy. A 
deposit of from % to % of a m illimeter in th ickness 
offers sufficient strength to resist external bendings 
and blows. ,  A thickness of frOID � to % of a mil l imeter 
ought not to be exceeded for the metallic covering- of 
the face and hands, which will thus be perfectly 
moulded. Upon the trunk, the abdomen, the first seg
ments of the limbs, and the neck, the i ntegral preserva
tion of the plastic forms is much less important. So if  
it  is  j udged proper to consolidate the metallic mummy, 
a deposit of from 1 to lU millimeter!! will be given. 

227 
What is the future in store for this process of mummi

fication, which Dr. Variot calls " galvanic  anthroplas

tic" ? It would be impossible to say. It is infinitely proba
ble that metallized cadavers will never fignre, except in  
small number, ill our cemeteries, and that for a long, 
long time to come we shall u ndergo that law we recalled 
at the beginning : " Dust thou art and unto dust shalt 
thou return. "  The inventor of the process just de
scribed, ho wever, accords to the total metallization of 
the body but slight importance . The object of his re
searches has been more especially to give the mu
seums and labo ratories of our faculties of medicine 
"ery faithful, very exact speci mens, rather than to 
rescue our cadavers from the worms of the grave.-M. 
Edant. 

• ' e ,  • 
COlD bustion. 

A coal having the fol lowing composition, viz. , 6 cwt. 
of volatile constituents, 12 cwt. of fixed carbon , and 
2 cwt. of ash and moisture per ton, lDay be taken as 

about the average quality 
used in gas producers for 
furnace work . Leaving out 
carbon ic acid, this coal 
would produce a gas of 
the fol lowing com position 
per volume : H ydrogen 
and hydrocarhon , 1 1 '07 per 
cent ; carbonic oxide, 29'7 
per cent ; and nitrogen, 
59 23 per cent. Takin g  the 
h ydrogen and hy.d rocar
bons as approxi lllately 
equivalent to C H  .. i t  will 
be foun d  that they would 
require thirteen times that 
weight of air for perfect 
combustion, while  the car
bonic oxide made from 
the fresh carbon would 
only require about 2� 
times its weight of air for 
perfect com bustion. The 
heat developed by the 
combustion of the 6 cwt. 
of marsh gas would be 
eq ual to 78. 000 C. units, 
whereas the heat develop
ed by the 12 cwt. of fixed 
carbon, reaching the fur
nace in the form of car
bonic oxide, would only 
amount to 67.200 units. 
From these figures it is 
seen that the hydrocar
bons give in combustion 
considerabl y m ore than 
half the heat of the fuel, 
and how i mportant it is 
t.o insure by free develop
ment [of flame in furnace 
work that their heating 
effects should be entirely 
utilized. -F. Sie1nens. 

... . ... 
Traffic of' tbe Great 

Lakes. 

A recent census bulletin 
relates (to traffic on the 
great lakes, and shows 
that for the year ending 
June 30, 1889, freights were 
carried as follows : Wheat, 
2,000,000 tons ; corn, 3 ,500,-
000 tons ; other grains, 
1 ,000,000 tons ; will pro

ducts, 2,000,000 tons ; all 
other farm products, 200,-
000 tons ; coal, 11 . 500,000 
tons ; iron ore, 1 5.500,000 
tons ; stone, 500,000 tons ; 
salt, 500,000 tons ; other 
products of mines and 
quarries, 100,000 tons ;  

animal products, 100,000 tons ; lumber, 12,�50,000 tons ; 
manufactures, miscel laneous merchandise, and other 
commodities, 2,500,000 tons ; making a total of 52,000,-
000 tons, or more than 1, 000, 000 tons for each week 
in the year. 

• • • 
Spots on Venus. 

A bulletin of the Bel gium Royal Academy of Sciences 
states that the dark spots that have been noticed by 
observers on Venus are of a permanent character. 
Observations have been made of successive rotations 
of this planet, and the facts demonstrate that after an 
interval of three years the spots were fixed enough 
to be recognized . and that the markings are not 
accidental, but are probably due to some configu
ration of the land, l ike those of the planet Mars. 
The atmospbere is 80 dense on Venu!! that the suc
cess of the recent observations was m uch interfered 
with.  
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Photography aM It was and Is. I were those of Fox Talbot, Sir W. J. Newton, M. Le men-coated tablets, and the report spread all over 

The art of photography has been so lar�ely developed Gray, Dr. Diamond, and Messrs. Geoffroy and Lespi- E urope that he had actually made the great discovery. 
in America as else where of late years, that it has taken ault. Nearly all of the above were excellent, and gave Sir John Herschel, the eminent astronomer and phi
its place beside painting and SCU l pture, and the camera fair results and were extensively used by both profes- losopher, actually succeeded in procuring upon paper 
holds a high position as a val uable adj u nct to the sionals and amateurs. In 1851 Frederick Scott Archer impregnated w ith the colored juice of flowers a faint 
pencil and chisel. Like everything else which en- made known hit! beautiful collodion process on glass, colored image of the solar spectrum. He also stated 
courages a taste for the beautiful ,  it also contributes to which was a most important addition to the art and that he had specimens of paper long kept which gave a 
elevate and refi ne the masses. It is a grand privilege to superseded al l others known. The value of his dis- much better representation of the spectrum in its na
represent the sublime in natural scenery, to bring to covery can hardly be overestimated, when we take,into tural colors than he had before obtained. There is no 
the l i fe before us the scenes of other lands to their consideration the great lbenefits which have accrued doubt that Herschel was the first to discover the 
minutest d etails, and to delineate the face and form of from it, as well as the application of the process to so method of producing natural colors, about 1839 or 
the �reat and good ,  and loved ones, full of expression, many branches of art that give intelligen t employ- 1840. It must not he forgotten that to his experiments 
caught by the l i fe-givi ng rays of the sun. From the ment to thousands of people and bring into use mil- we owe the introd uction of hypersulphite of soda as a 
hi�hest and best developed pboto�raph, perfect in l ions of capital. Its employment, however, required fixing agent, and he also first suggested glass plates 
pose, lights and sbadows, to the commonest t intype, serious brain work a.nd the most delicate manipulation for heliographic use. 
a new source of plea.sure, amusement,  and profit has to secure success. To give an idea of the value of pho- Sir Robert H unt experimented very much and ob
been introduced into the world by photograph y. to�raphy i n  an i n d ustrial point  of view, I will give a tained in many instances colored pictures of the spec-

Having been an ardent devotee of the art since its few statistics very carefully taken twenty-five years tral rays, dark upon a bright ground. His paper i n  
earliest i ntroduction here, through t h e  times w h e n  ago : the " Phi losl)phical Magazine," for April, 1840, was en
photography req uired se vere study in its chemistry and Silver bullion manufactured into n itrate of silver, 50 titled " Experiments and Observations on Light which 
manipulation (before Kodaks were thought of for lazy tons per year. has Permeated Colored Media,"  and in it he described 
people), I think a few notes on its progress to its Pure gold manufactured into chloride of gold, half a some curious results on some of his photographs PJ e-
present perfection may not be uninteresting. million dollars' wort,h. pared with h ydriodic salts, exposed to luminous in-

Photography may be said to dll,te its origin from the Hypersulphite of soda, 550 tons. fluence, with colored fluids superimposed. The violet, 
time of Baptista Porta, who d iscovered the camera Of acetic acid there was sold in New York City alone blue, green, and red rays prod uced not their natural 
obscura in the 16th century. Between this period and 50,000 pou nds. but complementary colors. So IDe pieces of paper 
the time of Wed gwood and Davy only a few isolated Saxe and Reeve's paper supplied the United States which he prepared with bichromate of potash and a 
facts bearing on t h e  case were brought to light at long with 30,000 reams. very weak solution of n itrate of soda were under col
intervals, and it would profit l ittle to mention them all Eggs used for albumenizing paper over 37, 000 pounds. ored glass for ten days, in a window having a southern 
in their order. I shall on ly  give a brief description of Sulphuric ether for New York alone, 40,000 pounds. aspect, and gave a tinting of blue, green, and red. 
the most important discoveries up to the time of Alcohol 15 thousand gallons. M. Edmond Becquerel experi mented in 1849-50, and 
Daguerre and Niepce. Card mounts could hardly be estimated, but they succeeded in producing on metallic plates the colors of 

The property possessed by the salts of silver when were sold by mil lions. the spectrum,  and copied some colored prints. His 
decomposeci by the action of : ight was well known to Thousands of dollars' worth of glass was sold yearly, process was as follows : Into a jar of muriatic acid di
the earlier chemists. Mr. Wedgwood, however, was and the proprietor of one establ ishment informed me. luted with from one to two parts water, he placed a 
the first who recorded his attempts to use the sun that he had on his shelves $20,000 of photographic silver plate, having previously connected it with a 
beams for photographic printing. In the year 1802 he glass. positive pole of a galvanic battery, the negative of it 
publ ishedla paper in the Journal of the Royal InlStitu- The iron for ferrotypes was imported from Wales, and terminated by a strip of platinum. The silver and 
t ion, of London, an account of a method of copying at least 100 tons were used yearly. In future this wi l l  platinum were kept about one inch apart until the 
painting u pon glass, and of making profiles by the be made here. Thus it  will be seen of what import- former became coated with the nascent chlorine to a 
agency of l ight upon n itrate of silver, with observa- ance the art of photography is to us, and if reliable violet h ue. It was then rinsed lI,nd dried, and exposed 
tions by H. Davy, afterward Sir H umphry Davy. statistics were made to-day, 1 do not doubt that the to the colored rays. After an exposure of from one to 
From this paper we get the earliest process of sun above figures would be trebled. two days a colored image was formed. He rarely ob
painting and the first indication of the great discover- In 1856 or 1857 I exhibited to the members of the New tained more than one or two colors at once. They 
ies w hich have fol lowed. York Photographical Society negatives made by a were not brilliant and always evanescent. 

In the year 1812 M. Berard brought the result of ciry process that I had formulated about a year before. In 1851 a nephew of Daguerre's partner, M. Niepce 
some valuable experiments before a commission, com- They were very sharp anci beauti ful i n  detail, but from de St. Victor, published to the world that he was the 

. posed of MM. Berthollet, Chaptal, and Bi rt, who the length of exposure (6 minutes) and the two or three discoverer of heliochromy, and that he could, by his 
stated in their report that M. Berard had discovered hours required for the development, i t  was supposed process, copy colors from nature on silver plates. I am 
that the chemical intensity was greatest at the violet that they could never come into general use. Soon not aware of his formula, but he exhibited some pic
end of the spectrum. 'V hen he left substances ex- after 1 made some modifications of the process which tures at the Crystal Palace in 1 852, and although they 
posed for a certain time to the action of each ray, he shortened the time of exposure to one minute. I think were in It dark place, they had nearly faded out when 
observed sensible effects, though with an intensity these were the first dry plates made in America, and I saw them. In 1856 I paid a visit to Dr. Diamond, of 
continually decreasing in the indigo and blue rays. they were heartily approved of b y  Dr. J. Draper, under Surrey, England. He was then experi men ting perse
H ence they considered it as extremely probable that, whose presidency I served then, as vice-presid ent to veringly with various formulas tending to color photo
had he em ployed more sensitive agents, analogous the New York Photographical Society. In my remarks graphy. He showed me the only good picture I have 
effects would have been attained. From that time to the members, I stated that I believed dry plates ever seen made with a camera and lens in colors. It 
numerous experiments were conducted by several would in  the future be universal ly used. was a view of an old-fashioned, two-story frame clap
eminent researchers, including the discovery of the My opinion has been fully verified. It is not my in- boarded house, with moss and licaens in many places 
more celebrated MM. Niepce and Daguerre. tention to speak of the n umerous workers in this field over the doors and windows. The picture was partly 

The experiments of M. Niepce date back to 1814, but in America who have more than realized the dreams of colored, the l ichens showing their yellow and gray 
it was not till 1828 that he was made aware that earl y heliographers. I will j ust glance at one phase of markings, and the house of .a d,uk brown color. I t  
Daguerre was pursuing the same line of studies. After t h e  art to-d ay. The actual work is all done for the was very pretty, but the doctor said it was taken while 
this their investigations were prosecuted in common, operator. Dry plates for the million have taken the he was experimenting and he could not account for it. 
and later came the discovery of the branch of the art place of wet ones, with a vengeance. They are all pre- It was really a sun picture in colors, and the only 
since known as the daguerreotype. In 1833 M. Niepce pared, and all the solutions mixed ready for use. In �en uine one I have ever seen, at least such is my 
died, and in 1 839 Daguerre communicated his dis- my day we had to mix our own, and first study the opinion. 
coveries to the world. chemistry of the art before we mixed them. As the About the same time Mr. L. L. Hill, a traveling 

Prof. S. F. B. Morse was i n  Paris at that time and sellers of the Kodaks advertise, "You press t be button, daguerreoty pist, announced that he had at last dis
sent the formulas of the Daguerre process to his and we do the rest. " They have found literally a " roy� covered the grand secret of heliochromy, and could 
brother Sidney Morse, then editor of the New York al road " to photography and a convenient one for take landscapes and portraits in their nat ural colors. 
Observe1', and he pu blished them. The professor re- travelers or people presse d  for time. I '.rhis news created great exci tement all over t.he scien
turned to New York the same year and commenced ex- The world of art has been startled htely by the news tific world, especially among those who were professed 
periments wi th  Prof. Joh n W. Draper, of New York which has reached us from Paris, that Professor Lipp- daguerreotypists. In con versation with Professor S. 
University. The latter gentleman had for more than man, Professor of Physics at the Sorbonne, has an- B. Morse on the subject, he assured me that he had 
ten years worked in  the sallie direction as Daguerre nounced to the Academy of Sciences at their last meet- made a visit to West Kill, the residence of Mr. Hill ,  an d 
and Talbot, long before they had publ ished anything ing that he has discovered a new process in photo- had seen the pictures said to be taken by his newly 
on the subject. In communi cations to the American graphy by which colors throughout the whole range d iscovered process. According to h is account they 
Institute and articles published i n  the transactions of of the spectrum can be reproduced on a sensitive plate were wonderful productions of colored daguerreo
the Jou1'1w l of the Franklin Institute, the chemical most accurately. Colors are bu t n umbers of light types of l iving tmbjects, as well as exact copies of 
effects of l ight had been treated of by Prof. Draper waves as outlines or shadows are fixed by the present colored pain tings. Although the professor did n ot 
(or Dr. John \V. Draper, as he was best known). He photographic negative and print. 'I.'he professor's first see the pictures made, he believed them to be genuine. 
also habitually used sensitive paper, and so earl y as attempts to take colored photographs h ave not gone Many distinguished lUen visited Mr. Hill ,  who was 
1837 examined the impressions of the solar spectrum, beyond the experi mental stages. A long time will, I always ready to show his pictures, but I do Dot know 
proving the inter ference of chemical rays (i. e. , their fear, elapse before this branch of the art is brought to of one pi"actical man who ever saw him make one. 
destroying of each other's effect) ; investigated the t.he perfection of the others. After a few weak at- In November the same year a committee of the New 
action of moonlight and of flame, either common or tempts the professor has succeeded in photographing York State Daguel'rian Society paid Mr. Hill a visit, 
colored, red or green ; also the effect of yellow and blue a stained window in colors as bril liant as the original. but he refused even to "how them his pictures or give 
solutions and other  absorbing media, the decomposi- According to t he meager accounts given to the public, them any satisfaction in regard to his secret which was 
tion of carbonic acid by lights, etc. it seems that t.he plates are pressed agai nst the open- demanded as a right. On tbe return of the committee 

Dr. Draper solved the problem of photo�raphic por- ing of a trough of mercury whicb formed a mirror in to New York a report was publ ished signed by the 
traiture, having made the first portra it  from l i fe ever contact with the plate. The rays of light pass through members, stati ng that Mr. Hill  had • •  not only de
taken by any photographic process. In March, 1840, he the sensitive film, as in the old process, but on reach - luded himself, but the whole history of his discovery 
sent an account, which was publ ished in the " Ed i n- ing the other side of the plate, instead of being ab- was an unmi tigated delusion ."  The committee, how
burgh Phi losophi r-al Magazine, " of his process in de- sorbed by a dark background, they are sent back by ever, rather contradictorily charged Mr. Hill with 
tail, and sent specimens of portraits he had taken an even surface of the mercury. In this mirror the making profit of his alleged pretense-a charge which 
u nder the brill iant summer sun of New York. whole secret lies, for apart frolU i t  the process is the is plain would rather militate against the admission of 
Daguerre had not then ventured on portraits, as it was same as in ordinary photography. his del usion. They averred, i n  fact, that from the sale of 
supposed to require 25 minu tes' exposure for a land- Daguerre frequently said that when he had been his books and tuition of pupils attracted by the fame 
Bcape alone. Sir  David Brewster confirmed this in an copying any red brick or painted building the photo- of his discovery he realized a handsome income, and 
article to the Edinburgh Review, January. 1843. graph assu med a tint of that character, and he labored this was the real object of Mr. Hill's announcement. 

The different processes that fol l owed Daguerre's considerab ly  for the attainment of colors. So did his Later, in company with two other gentlemen, 1 
lVere very numerous, and some of the most prominent colleague Niepce work to the same end, with his bitu- made a visit to West Kill to Mr. Hill, We saw a.nd ad-
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mired his pictures, but he would give us no satisfac- and all modern conveniences to promote comfort in 
tion as to how they were made, although we offered to traveling are provided. The cars cost about $8, 500 
pay him handsomely for his trouble. We were obliged each. 
to depart without information of any kind ; in fact, he - • • • • 
positively refused to do anything more than show his Electricity I n  Foreign Countries. 

pictures. We departed much chagrined after travel- Experiments are now going on in Germany with elec
ing 160 miles for nothing. We had strong surmises tric currents of very high tension, which have a good 
that there was really nothing in the process, and time deal of interest to architects, who are called upon, each 
proved we were correct. In 1856 he published a book day m ore and more, to plan and direct the introduc
giving partly his life history and a few formulas and tion of electric appl iances in their buildings. Every 
many long letters extoll ing him on his great discovery. one will remember, says The Ame rican A rchitect, the 
His formulas are very curious and compl icated, bu t somewhat acrimonious d iscussion of a year or two ago 
those who have tried them never succeeded in tak- about the danger of alternating currents of electricity 
ing a picture even with the greatest care and accuracy. at one thousand volts pressure, and the proposition of 
Wh enever a fai l ure occurred he always made the ex- a company in England to use a ten thousand volt cur
cuse that .. the  chemicals were impure, or your man- rent was looked upon as wildly reckless. Now, how
ipulation was not careful enough. " Several friends ever, a line is in process of construction to ca.rry a cur
and m yself tried his formulas, keeping to the very let- rent of twenty-five thousand volts. The line i s  to be 
ter, bnt produced nothing. abont a hundred miles long, and is to extend from the 

Thus it will be seen that photographs in colors have Falls  of the N eckar, at Lauffen, to Frankfort-on-the 
been the great desiderata, and have occupied the mind Main, along the rail way route, through Heilbronn, 
of every sincere worker more or less. Yet it has ever es- .J axtfeld and Hanau. It  is to be used to convey a 

cap ed perfect realization, even by snch men as Sir .Joh n  force of about three hundred horse power, obtained 
Herschel, the first to photograph spectral colors, and from the cataract by  a tu rbine w heel, to the building 
his successor, Sir Robert Hunt. That it can be done is of the electrical exh ibition in  Frankfort, and the ob
evident from Dr. Diamond's accidental color picture, ject of using a current of such h igh tension is to reduce 
but as yet the full secret has eluded the grasp of the the cost of the wire, u nder the rule that the smaller 
most patient i nvestigator. I do not doubt we are on the wire, the greater the resistance, and the higher 
the eve of some revelation respecting it, especially as must be the electrical pressure of the current to force 
m uch n,ore study has been lately given to the proper- its way th rough it. The current is obtainej from a 

ties of light, a subject so vast, yet still wherein there d ynamo which delivers i t  at a p re�sure of one hun
are startl ing discoveries every year. Professor Lipp- dred volts, and is passed through a transformer, wb ich 
man has made a step in advance in the right direc- changes it into one of m uch higher tension. On ar

tion , and as far as he has made known his formula it  is  ri ving at its destination, a second transformer changes 
more simple  than any of those of his predecessors. It  the current back again into one of one h u n d red volts, 
remains  to be seen whether any progress can be made suitable  for actuating motors and for feeding i ncan
so as to apply it to the arts and sciences. Should he descent lamps. In the experi ments which have already 
succeed in perfecting this branch, it  woti'ld be one of been made, the two transform ers were connected to 
the greatest discoveries of the age. There would be dynamos, a wire about three miles long being stretched 
" mill ions in it, " for it would revolutionize photo- between them, passing in various directions about the 
graphy. NICOLAS PIKE, territory connected wHh the station. O n  setting the 

First President of the Brooklyn dynamos in motion, a current of thirty-three thou-
PhotographiC Society, 1864. sand volts, as measured by a Thomson voltmeter, was 
• • • developed, which was reduced without di fficulty to one 

A NOTABLE NEW PULLMAN PASSENGER TRAIN, hundred volts by the second transformer. A trial was 
The superiority of the accommodations generally then made to determine how great would be the tend

pro\'ided by our railways for the American traveling ency of such a current to leave the wire, it having been 

publ ic  is frequently commented upon by European asserted that a far more feeble current would jump 
vis i tors. It is to be remembered, too, that the com- several feet from a wire, to strike a man standing 
pari sons usually made on this score are with the first- below. With this object, the wire was cut, and the two 
cla8s passenger service of foreign countries, neglecting ends cut brough t slowly together. U nder a difference 
entirely the third and fourth class passenger cars, of tension of twenty-two thousand volts between t he 
which carry three-fourths of the passengers, as with two pieces of wire, no spark forced its way across the 
us substantially all the travel is what is known as first intervening space until the ends had been brought 
class. In most foreign countries it is never possible to within t.wenty-two millimeters of each other-less than 
be oblivious of the numerous class distinctions among an inch . A nother experiment was tried, to see 
the people, and the corresponding variations in the whether the ordinary safety cut-off could be used with 
service are very n u merous. so strong a current. A ball of lead was interposed in 

Our front page illustration represents a notable new the circuit, and the effect of the fall of a loose wire, or 
train of  Pullman cars just put into :service , and which of a tree, was imitated by dropping a piece of wire 
has been styled by the railroad men the " ghost train ," across the circuit. The short-circuiting thus caused 
because it is composed throughout of cars which are was instantly felt by the lead ball ,  which melted, with 
exteriorly of a creamy w hite. The lettering and out- a flash and small explos ion, cutting off the current. 
side decorat ion is done in gold, and the cars present a • ' • • • 
striking contrast with the cars of all other trains on The N ew Circuit Court of Appeals. 

the road. This train leaves New York for Boston at 3 The act to establish a Circuit Court of Appeals, 

o'clock every afternoon, except Su nday. over the con- which was approved by the President on March 3, pro
solidated road of the New York and New Haven and vides for a Court of Appeals of three j udges, in each 
New York and New England lines, arriving in Boston j udicial circuit,  of which two are to constitute a 
at 9 P. M. A simi lar train,  made u p excl u sively of the q uorum. The Ohief .Justice of the Supreme Court, the 
same style of cars, leaves Boston at 3 o'clock every associate justice assigned to each circuit, and the dis
afternoon, arriving in N e w  York at 9 P. M. As trict j udges, are competent to sit in the respective cir
the distance between the two places, by the route cuitt!. Any j udge before whom a case has been origi
traveled, is only 227 miles, it will be seen that no nally h eard i n  the district or circuit court is prohibited 
special effort is made to attain a high speed, the rate from sitting at the hearin g  of the case on appeal. The 
of travel being a little under thirty-eight miles an term of the court commences the second Monday in 
hour, including stoppages, but for its clock-like regu- .January ill the cities of Boston, Ne w York, Philadel
larity and com fort the service leaves nothing to be de- phia, Richmond, New Orleans, Cincinnati, Chicago, 
sired. St. Louis, and San Francisco. Appeals from existing 

These cars have paper wheels, which is said to contri- district or circuit courts to the Supreme Court may be 
bute to their easy running, and are brilliantly lighted taken in cases involving the construction of the Con
by gas at night, their platforms also having special stitution, but in admiralty and patent cases the deci
burners. The gas supply is carried in cylinders nine sion of the circuit court of appeals is final. The circuit  
feet long u!lder each car. No bell cords are employed, courts may, however, certify to the Supreme Court 
but each car has a cond uctor's signal connecting with " any question or proposition of law concerning which 
the engine, there being j ust over the door a short lever it  desires the instruction of that court for its proper 
working in a pipe connecting with a rubber hose under decision ." In any of the classes of cases made final,  
the car supplied with compressed air,  w hereby a which includes patent cases, " it shall be com peten t  
w histle may be blown i n  the engine cab. Near this for t h e  Su preme Court t o  require, b y  ceTtiol'ari o r  
lever i s  another lever by means o f  which the conductor otherwise, a n y  such case t o  b e  certified t o  the Supreme 
or any passen ger can open a valve to operate the air Court for its review or determination." 
brakes for stopping the t rain .  The cars are at present Patentees of inventions, owners of patents, and in
fitted with the Baker heaters. 

• 

ventors have, says the Electrical Engineer, abundant 
Each train has a com bination car, regular passenger cause to congratulate themsel ves u pon the pas�age of 

coaches, and drawing room cars, there being thirteen this much needed act. Heretofore. more especial ly 
in all of these special ly  built cars p rovided for the during the past ten years, many of the decisions of the 
daily make-up of the t wo trains. The combination Supreme Court in patent  cases have been, to say the 
car has a small portion of Its forward end adapted for least, far from satisfactory. Not only have appealed 
a baggage room, the remainder being fitted up for a cases been compelled to wait many years for heari ng 
smoking' room, with upholstered wil low chairs, a rich and final determination, but the crowded state of the 
carpet on the floor, and the windows fitted with wh ite calendars has rendered it  whol ly i m possi ble for t.he 
Mhades and draperies. The drawing room cars have j ustices to bestow upon in trICate and com pl icatpd q ues
each twenty revolving chaIrS and six reclining chairs, . tions anything l Ike the a,mount of considemtlOll nece,,;-

sary to the proper disposition of them, and in fact 
man y of the opinions themsel ves are quite sufficient to 
show that the technicalities of the case could have been 
but imperfectly understood. The assertion which has 
often been made, that in cases difficult of comprehen
sion the decision of the Su preme Court has uniformly 
been adverse to the patent, does not appear to be alto
gether without reason. The establish ment of the new 
court wi l l  not only insure a much more speedy de
termination of appealed cases, but a far more careful 
consideration of the points at issue than has heretofore 
been possible, and we feel wel l assured that interests of 
honest litigants, as well as of abstract justice, can not 
but be greatly promoted. Such a result must neces
sari ly have a most favorable effect upon the val ue of 
patent property, as well as u pon the progress of inven
tion and the development of the electrical arts. 

-------------.�,�.�,�--------
Protection of 'I'itnb,'r frolR the Teredo. 

Naturally, where the damage poss ib le  to be inflicted 
by the teredo is so great, e very art has from t ime to 
ti me been em ployed in attempts to counteract the 
effects. The old method of coppering the vessel's bot
tom has been long in vogue, and is, of course, success
ful.  It was found impracticable,  that ie, too costly, to 
use this method of preserving piling and wharves. It 
was thought that the timber could be poisoned, and 
many rank poisons, such as arsenic, strychni ne, corro
sive SUblimate, etc. , were tried, but  the teredo seemed 
to thrive as well upon timber so treated as in  unpre
pared t im ber. Solutions of  metals, such as zinc, cop
per, and i ron, were also infused in the  wood, but proved 
of no value for the purpose of defense against the mol
lusk. Some of the properties of coal tar have been 
found effecti ve, but in the pure state are so sol uble  in 
water as to quickly wash out. It was found by experi
ment that, when combined with creosote o i l-wh ich is 
a colorless fluid of strong antiseptic qualities, d i st i l l ed 
from wood-the propert ies of coal tar were practi cal ly 
insoluble in water, and that the oil  remains in t imber 
after years of submersion as strong as when first inject
ed. This result seems to be the perfection of preven
tion, for creosoted piles and tim ber w hich have been 
exposed to the teredo for as many as forty years show 
no evidence of having at any time been attacked, and 
are as good as when first placed in the water. 

It is impossible to say what there is in creosote oil 
which makes it destructive to animals of cold blood. 
It seems to those who have studied the matter that, 
aside from being obnoxious in itself, the creosote oil so 
changes the appearance and smell of the  wood that the 
teredo fails to recognize i t  as such.-N. W. Lumberm an. 

The Tomb of St. Francis Xavier at Goa. 

This tomb itself must be admired as a masterpiece of 
art. It surpasses all one's expectations, and it is 
doubtful whether another mauiOleum in the whole of 
India, or even Asia, excepting the Taj Mahal, cou ld  be 
found to equal it. Its three stages are bui l t  of rich 
marble of  variegated colors. The lowet;t is of red and 
purple jasper and Carrara alabaster, adorned ',vith 
statuettes of cherubs. The middle stage is of  green 
and yellow jasper. the principal decorations of w h i c h  
are four beauti ful bronze plates represen ting i ll cid p n t s  
in t h e  life o f  the saint. The highest stage i s  surroun d 
e d  by a beautiful rail ing o f  red jasper marked w i t h  
white spots. T h i s  rail ing is  adorned w i t h  figures of 
angels, and i ts middle portion is graced with col u w lls  
elegantly carved, and standing at  equal intervals. 
The intervening spaces are surmounted with arches, 
and have several incidents in the life of the sain t  
represented o n  them. The friezes o f  its four lateral 
col u mns are of black stone with white stri pes, while th e  
plinths are o f  yellow jasper. On t h e  t o p  of this stage 
lies the far-famed coffin, overlaid with silver, in which 
the remains of the saint are deposited. It is a gorgeous 
receptacle, divided on each side into seven panels 
contain ing some exq uisite plates presenting in relIef 
some of the more important incidents in the life of the 
saint. -Indian Engineering. 

. .  ' .  
Building i n  A nlCI·ica. 

New York, Brooklyn, and Chicago put up a great 
many structures in 1890, and made al terations to many 
others. The three cities spent over $158. 000, 000 in  new 
buildings, and in New York and Brook lyn the cost of 
alterations amounted to $9, 000, 000. Permits were 
given in New York for the erection of 3, 537 buildings, 
at a total cost of $74,900,812, and plans were approved 
for alterations in  2,417 buildings at a cost of $7. 188. 250. 
In Brooklyn 2, 577 permits were i ssued for the erection 
of 4, 800 buildings to cost $24, 334, 290, and for alterations 
i n  1 , 275 buildings at a cost of $1, 633, 290. In Chicago 
over 50Yz m i les of fron tage of new bmldmgs were 
erected and $59. 000,000 expended. This is the largest 
amount ever spent on new buildings in one year I II 
that city. and it is expected that preparations for the 
fair wil l  keep up the boom. New York and Brooklyn 
togethel "pent nearly t wice as m uch on Hew buildings 
as Chicago, b u t  while the western city spent more 
than i l l  18tl!l, N e w  York �t,)ent iIb.'i . OOO,OOo le88, an(l 
B rookl y n  $2, 100, 000 le�s 
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THE CHIGNECTO SHIP RAILWAY. 

We give a map showing the location of an interest
ing and novel engi neering enterprise which is now 
under construction i n  Canada. The proposal to carry 
ships by railway has been freq uentl y discussed and 
e l aborated before, notably in connection w i t h  the 
Isthmu s  of Panama and the adjacen t Hond u ras and 

N i caragua i n te rocean i c  routes , but th e C h ignecto sh i p 
rail way is the first practical attempt to su persede canal 
communication by means of  rail way l ines. 

The narrow neck of land connecting the Province of 
Nova Scotia with the  m ai n land of Canada has long 
been considered as a suitab le site for a canal, to o b
viate the long and dangerous coast ing voyage either 
by the Straits of  Canso o r  that outside Cape B reton 
Island,  a sav i n g  of some ;300 or 700 m i les respecti vely. 
The route has frequently been su rveyed b y  engineers, 
bu t the heavy cost of  cutting the canal and the practi
cal d ifficulties connected with the extraordinary rise of 
the tides (soIlie st'venty feet at springs) i n  the  Bay of 
Fundy have preven ted the execution of the work. The 

J titufific �mtri,au. 
3 ____ ��_� 

the water when th e tide is out. Leading from t h is sent back , after having had their wounds attended, 
basin is a lifting dock 230 feet by 60 feet , contain i n g d urin g the p roper len gth of time, when it was neces
twenty hydraulic presses for liftin g  vessels  with their sary. 
cargoes a h eight of forty feet. The vessel is floated In 185 cases the anti-hydrophobic treatment was ap
into position between the presses and immediatel y over pl ied , h ydrophobia of the animals which inflicted bites 
a gri diron and cradle, .the whole being then raised by having' been evidenced clinically, or by the inoculation 
the l ift unti l  the rai ls supporting them are brought up in t h e  laboratory, and in many cases by the death of 
to the level of th e rails on the railway. The vessel and sOlDe other persons 0 1' animals bitten by the same dogs . 
the  cradle  ( w h ich  rest on wheels) will then be hauled No death caused by hydrophobia has been reported 
off, by hydrau lic apparatus, to the rai l way track. The among the persons inoculated. Indigents were treated 
extreme weight proposed to be raised is 3, 500 tons, in- free of charge. The persons treated were from all parts 
eluding the gridiron cradle and a loaded vessel of 2, 000 of the country. 
tons d isplacement , or 1, 000 tons register. • , • I • 

The railway is a doub le track, seventeen miles long, Shipping Subsidies In France. 

perfect ly straight and on almost a dead level, the steel The law on the merchant marine in France, whereby 
rai ls we i gh i n g 110 l b. to the yard.  Th e large n um ber shipbui lders were paid a subsidy for vessels built, and 
of wh ee l s  carry ing' the cradle will d istri bute the load , owners a m i leage allowance for French-owlled ships. 
so that each wheel only carries a cOlll parati vely smal l lapsed some t ime ago, but has been renewed, says En
burden.  T wo locomo t i ves, one on each track, are cal - gineel'ing, for another year. The act came into opera· 
cul ated to lUove w i t h  e'lse t h e  l argest vessel p roposed t i on t e n  years ago and provided that sh i pbui lders 
to be carried across, at the rate of ten wile!:! an hour. I sh ould get for composite vessels, when built, 45 francs 
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MAP SHOWING THE LOCATION OF THE CHIGNECTO SHIP RAILWAY. 

scheme of Mr. Ketchum, a.E. ,  for a ship rai lway, was 
finally adopted, and Ithe Chignecto Marine Transport 
Rai lway was incorporated by special act of  the Do
minion Parliam ent, with a share capital of $2, 000, 000, 
and an au th ori zed debenture capita l of $3, 500, 000. 
The Canadian govern ment, in consideration of the  ad
vantages to accrne to th e marit ime provi nces and the 
intercolonial trade generally, gran ted to the company 
a subsid y of $175.000 a year for twenty years from th e 
opening of the line. The capital was raised in London, 
and a contract m ade with Messrs. Jno. G. ME'iggs & 
Son for the work. Con struction was com menced i n  
Septem ber, 1888. Sir John Fowler and S i r  Benjami n  
Baker. t h e  wel l -known engineers o f  the Forth bridge, 
are associated with Mr. Ketch u m  in the superintend
ence o f  the works, which it is expected w il l  be COlll
pleted in the autumn of the present year, 1891. The 
principal portions of the great work are now approach
ing com pletion . 

The map which we give shows the position of the 
railway and the great saving of d istance to be effected 

by the use of the new route, which will moreover 
permit the use of lake-going vessels in the coasting 
trade between New England and Canadian ports. A 
basin 500 feet long and 300 feet wide is constructed at 
the Bay of Fundy end of the line, with a gate to inclose 

On arrivi l lg' at the term i n n s  a rE'versal of the process per ton gross register ; for wooden ships of over 200 

wi l l  lower the vessel to t h e  water level, the whole tran- tons. 20 francs per ton ; and for i ron and steel vessels, 
sit occu pying a period of two hours. 

It  seems probable that, when the p raet i cabi l i t y  of 
the system has been demonst rated on the Chignecto 
railway, the transport of s h i ps by rai l may be adopt
ed on sllveral routes where for various reasons water
ways can not be prov ided . Theoretical objections to 
the scheme mE'antime h ave little weigh t in  face of the 

opin ion of the eminent engineers who have plan ned 

and now superintenrl the work, and of the support of 
t h e  Canadian govern ment, evidenced by the guaran
tee gi ven to the capital. In subsequent numbers we 
intend to illustrate the details of this remarkable 
work. 

60 francs. French shi p  owners get for lon g distance 
voyages 1 '50 francs per 1 , 000 mi l es, w i t h a d i min ll tion 
every year of 7� cent imes for wooden and com posite 
vessels and 5 centi mE'S for i ron vessel s. This  applies 
only to vessel s bu i l t  in France or to vessels built or 
pu rchased for French ownE'rs prior to the passing of 
the act ten years ago. French vessels bui lt  abroad 
su bseq uent to the passi ng of the act onl y get half th ese 

rates-75 cE'n t i m es per 1 ,000 miles ; b ll t  vessels bu i lt 
abroad and n ot put  undE'r the French flag prior to the 
lapsing of the act a week or two ago, secu re no su bsidy. 
Some new b u i ln i n g  firms have been created under the 
law, notab l y Chantiers de  la Loire, Nan tes, and St. 
Nazaire. The Compagnie Transatlan tique do not re-

The New York Pasteur Institute. ceive a subsidy. They have, instead, a subvention 
Dr. Paul Gibier,  Director of the Ne w York Pasteur from the government in connection with the New York 

Institute, in his first annual report g i ves as follows the and West Indian mails. The report of subsidies paid 
resu l t s  of the preven tive inoculations against h yd ro- in 1889 has just been issued, and shows that 8,486,531 
phobia performed at the above institute during the francs, equal to $1, 675,000. were paid in sh i pping sub
first year of its existence (February 18, 1890, to Feb- sid ies in that year, the number of vessels partici pating 
ruary 18, 1891) : 828 persons having been bitten by dogs being 415, and the tonnage 348. 857 tons. To earn the 
or cats came to be treated. For 643 of these persons it subsidy these vessels sailed an aggregate o( 7, 975, 362 
was demonstrated that the animals which attacked m iles. In 1882 the subsidies were $400,OO() less than in 
them were not mad. Consequently the patients were \ 1889. 
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AUTOMATIC SAWDUST FEED FOR FURNACES. 

The consumption of sawdust and shavings in saw
mills effects a great economy i n  fuel. A large mill pro
duces more such waste than is required to do the entire 
firi n g. In this  vici nity sawdust is a marketable pro
duct, but the iarger chips from planers are not readi ly  
disposed of. These are  practical ly a waste product. 
They are so bulky that i f  h andled i n  the ordinary way 
much labor i s  entailed. 

Another trouble in connection with the d ust and 
chips is their rapid accumulation around the planers 
and sawi ng machines. Incidentally more or less d ust 
is  al ways present under ordinary circumstances in the 
atmosphere of the room, and, of course, is an element 
of u nhealthful ness. 

The Dodge Lu mber Company, of West End, Jersey 
City,  N J. , h ave 
recent ly  i n t roduc
ed a system of 
venti lation a n d  
boiler  firing i n  
t h e  i r extensive 
mills that auto
m atically removes 
all the chips and 
dust from the ma
chines, transports 
it to a special 
b u i 1 d i n  g,  and 
thence carries a 
supply to the 
b o i l e r s. T h e  
whole system is 
entirely a u t  0-
matic, and is con
trolled in its ope: 
rations by a few 
valves. Its lead
ing features are 
shown in the iIlu�
tration. 

Upon the sec
ond floor of the 
building a double 
exhaust and force 
blower, shown in 
Fig. 1, is estab
lished. This is a 
S t u r t e v a n t  60-

inch centrifugal 
fan, w ith two 22-
inch inlets, and 
the same outlets, 
w h i c h  a r e  
brought together 
i n  a l o n g Y
branch, the outlet 
pipe thence on
ward being single 
and of 30 inches 
diameter. T h e  
blower comprises 
practical l y  t w o  
fans, mounted on 
one bed p I a t e, 
with a single shaft 
and one driving 
pulley placed u p
on the shaft be
tween them. This 
is driven at the 
highest s p e e  d,  
1, 300 revol utions 
per minute, and 
maintains a pres
sure of fi ve ounces 
of water at the 
outlet. 

The inlet pipes 
c o m m u n i c a t e  
with the machin
ery, as shown in 
Fig. 1 al so. The 
main pipes a r e  
carried the length 
of the mill in lines correspond ing generally with the 
long countershafts. These l ines are gradually reduced 
in size as they extend further back from the fan. For 
each machine one to three drop pipes descend ,  accord
ing to require ments. Each drop pipe is provided with 
a hood or hopper to inclose a set of knives, or the saw 
teeth at the cutting point, as the case may require. A 
telescopic joint permits the hoods to be raised or 
lowered. 

When the fan is in action a rarefaction is produced. 
causing a very strong i n-draught of air at the mouths 
of these pipes. A handful of shavings raised to the 
mouth of one of them is drawn up instantly. 

When a machine is in  operation one or more of the  
pipes, with its  hood or hopper attached, is adjusted so  
as  t o  i nclose the knives or cutting point of the saw. 
Every particle of  sawdust and chips produced is d rawn 
away and carried through the in let pipes, fans, and 

outlet pipe to a separate dust bin. The latter is an 
isolated building, shown in section and elevation in 
Figs . 2 and 3 .  The large pipe carrying the shavings is 
seen leading to its roof from the left hand side of the 
picture. At  the top of the building this pipe enters a 
d ust separator, shown partly i n  section in Fig. 4. 

The d ust separator is simply a h ol low cone. '.rhe 
blast en ters its top tangen tially, and the dust and 
shavings are ca used to whirl around i ts  inner surface 
with great velocity. The top of the cone is partly 
closed, a large central orifice being left open. Through 
this the air escapes, perfectly free from d ust and chi ps. 
The latter, under the influence of centrifugal force, de
scend in a spiral down the sides of the cone. At the 
bottom of the cone a valve is placed, by which the ma
terial can be deflected into the dust bin or boiler sup-

23 1 
and by iuserting the hand it becomes filled in a second 
or t wo. The sectional d rawing, Fig. 6, shows this fea
ture. The hopper is also used for hand feeding. When 
the supply of fuel runs low, additional sawdust can be 
shoveled i nto the hoppers to be blown into the boiler. 

A deflecting vane is provided just at the mouth o f  
the f u e l  pipe, within the fire chamber, t o  preven t  the 
fuel being blown too far back. 

The grate bars are of about three-eighths inch open
i ng. The engineer regulates the separator valve so a s  
t o  get a supply o f  fuel in accordance with h i s  needs. 
The auxiliary air supply he also regUlates with a sec
ond valve. The object is to use as l i ttle air as po�sible 
with the fuel. The air for combustion comes as much 
as possible from below and through the grate bars. 

The w hole apparatus, which is very efficient and 

6 

contributes great
l y  to the cleanli
ness of the mill, 
was put in by C. 
1. Roskoph & Co. ,  
of N e w  York and 
Newark, N.  J. 

Mining' in tile 
Rocky Moun
tain States. 

It is p robable 
that the mining 
i n d  u s t r y h a s 
never been prose
c u t e d  i n  t h e  
Rocky Mountai n 
States at such 
profit as at the 

presen t  time. The 
geology of the 
various mining 
districts is  becom · 
ing better under
stood through the 
work of the geo
logical surveys of 
t h e  v a r i o u s  
States and tbe 
studies of local en
gineers carrying 
on the i nvestiga
tions begun by 
the U n i ted States 
Geological Sur
vey. Mining in
vestments are be
ing more intelli
gently made, and 
mining enterpris
es everywhere are 
being more sys
tematical l y  and 
more economical
ly managed. 

AUTOMATIC SA WDUST FEED FOR FURNACES. 

Mining opera
tions which, from 
the days of the 
C o m s t o c k  bo
nanzas u ntil  aft er  
the t ime of the  
discovery of the  
rich lead carbon 
ate ore bodies of 
Leadville, h a d 
been regarded in  
the l ight  of purely 
speculative en ter
prises, are now be
coming l o o k e d  
upon as legit i 
mate business un
dertakings, a n  d 
are bein g  con 
ducted as sllch .  
T h e  fact, also, i s  
becoming well u n 

derstood a n d  ap-

ply pipes as desired. In Fig. 4 this arrangement is 
clearly shown.  

As all the  ai r escapes througb the central opening, 
there is not sufficien t  pressure left to carry the f uel to 
the boilers. Accordingly a branch pipe connects wi th  
the main  pipe, back of  the separator, and  is  carried 
down so as to connect with the fuel pipe, as shown i n  
Fig. 3 .  This insures a constant d mught of air through 
the fuel pipes, carrying chips ann sawd ust to the boil
ers, when the valve at the foot of the separator is set to 
thu!!  direct them. 

In Fig. 5 the boiler fronts are shown. The fuel pipes 
connect with a perforated diaphragm fitted to the fur
nace doors. The end adapters of the fuel pipes are 
carried on a rolling frame, so that they can be rolled to 
one side at night or whenever desired. A hopper is  
arranged to permit of inspection of the operation. 
Looking into it, the stream of chips and dust is seen, 

preciated t h a t  
with honest and intelligent management a good min
ing investment is safer and pays a larger interest on its 
capital than any other. The largely i ncreased output 
of the gold,  silver, lead, and copper mines of the West
ern States, the increased dividends that are being paid, 
and the n u m ber o f  new companies that are now being 
i ncorporated are evidences of this opinion.-Engineer
ing and Mining Journal. 

. . . ' . 

AT the sluices near lVIaigrange, according to M. 
Cuony, ground ice forms about the iron work largely 
used in the sluices, and is got rid of by heating the up
per part of the structure with wood fires. M. C uony 
produced ground ice experimentally, by cooling an iron 
bar 10° to 15° below zero C . ,  and plunging it in cold 
water ; thus illustrating the part played by the piles of 
bridges. 

© 1891 SCIENTIFIC AMERICAN, INC.



232 

@orresponc)ence. 
La .. g e  Qual'ried Stones. 

To the Editor of the Scientifia Ameriaan : 
You speak of the granite mass quarried by the Bod

well Granite Com pany, at Vinal Hayen, as the largest 
ever quarried. It may be the largest granite mass ever 
quarried, but at Baalbec, in Syria, the traveler sees a 
stone at the quarry nearly ready to be moved from the 
pi l lars that support it, a stone 71 by 14 by 13 feet, con
taining 1 2,922 cubic feet, whereas the Vinal Haven 
stone, if the s ize at the base continued to the top, 
would contain but 11,500 cubic feet. And this stone 
has waited for more than a thousand years. There 
are four stones nearly as large, which have been trans
ported a mile or more and put into the foundations of 
the Temple of the Sun .  The ancients did know how to 
handle big stones, and we have not yet quite reached 
their standard of size. JOHN R. THURSTON. 

Whitinsville, Mass. , March 27, 1891.  
.. , . ,  .. 

A Winter Fishing Gronnd. 

To the Edito I' of the Scientijie A m eriean : 
I was very much i nterested in an article on . . Fish 

Manure," i n  your paper. I wish to suggest something 
perhaps of value to your manhaden steam fleet Down 
East. Their  season is  from May ti l l  Novem ber. When 
a big boy, I spent one winter at Charlotte Harbor, 
west coaRt of Florida, with m ul let fishermen from 
Mystic, Conn.  I believe mullet are as plentiful on the 
l!'lorida coast as are the menhaden on the New ElJ g
land coast. And perhaps your steam fishing fleet, 
instead of lying on their oars all winter, would do well 
to turn their attention to the shores of the Gulf of 
Mexico. I beli eve there are fish enough in  the Gulf of 
Mexico, i f  they were utilized, to  feed the whole world. 
Those fishermen that I was with seined the mullet 
and dry-salted them for the  Havana market. The 
mullflt  is a very oil y  fish,  there bein g  a layer of blubber 
next their ribs of varying thickness. 

If these fish may be u t i l ized , ,,,hat an outlet for you r 
fishing industries d ur ing the pleasant winter months 
in the Gulf of Mexico ! The time 1 speak of was ' way 
back in 1855. And I don't know but  they are steam-
fishing there now. Ex-BEACH COMBER. 

Nashville, Tenn. 
.. . . . . 

Utilization of' Sa_dust. 

To the Editor of the Seienti/ia Ame riean : 
W. D. says : You r  journal is one of our " househ old 

words." You have for years at different times given us 
recei pts for sawdust casts and other materi als. I 
have tried all of them, some are too heavy, some shri n k  
too m uch, a n d  some through too little shrinkage are 
liable to eillher break themselves, or break the mould 
if of wax or plaster and cement, which latter make a 
good mould for small articles. 

I wish your readers to try the following and they will 
be perfectly satisfied with the result. Make a jelly 
paste equal parts rye flour and gl ue ; take equal parts 
of sawdust and common wheat flour ; to every half 
gallon measure of this l�tter mixture add half cup of 
molasses. Now knead into a very stiff dough, using as 
m uch of the jelly paste as you require, but it must be 
very stiff. Oil moulds with neat's foot oil and press your 
dough into al l parts, tam ping i t  down smooth with a 
roller or flat piece of wood. Let stand 24 hours in a 
dry place. It will  then shake out easil y on to a paper'-,d 
tin or common oven pan, 

Take a soft brush and oil the face o f  the pattern 
you have got out of your mould, mending any small 
imperfections that may exist i n  your casting, and with 
a sharp knife or chisel remove all outside edge, or 
rather I would say, " Trim your cast n eatly now."  
Bake in a moderate bread heat oven, and remember 
one thing-directly all the moisture is out of your piece 
of work, it. wi ll begin to burn very quickly. So you 
mllst watch your oven very carefully. 

By following these directions carefully, you will have 
a casting equal to any piece of carved wood. Shellac 
or paint when cold .  

• • • •  
A nti-Fouling C Olllpo sitioll'" for Ships' Botton1s. 

To the Editor of the Scientifie American : 
We note Mr. Ganse's remark that " the party who 

would invent a reliable anti ·corrosive and anti-fouling 
composition would make a fort,une. " 

Allow us to state that such a com position has already 
been in use for the last twenty-sevell' years in  England 
and Germany, the so-called Hartmann's " Rahtjen's 
composition. " 

'I'his paint has been used by the North German 
Lloyd steamers since 1864, and they are continuing i t s  
use up t o  t h e  present date. Furthermore, it  is  almost 
excl usively u sed by the English navy, u p ward of sixty 
of their ships being coated with this composition, and 
only recently the largest man-of-war i n  the world, the 
Royal Sovereign, has been painted with the same. 

We have had considerable experience with this com
position, and must admit that it  is the best anti-corro
sive and anti-fouling composition manufactured at this 
date. 

� titutifit �mttitau. 
It t horoughly protects the i ron and steel against 

rust, grass, and barnacles. It  reduces the skin friction, 
thereby i ncreasing the speed, with the use of less coal, 
as against a d irty bottom.  

We have frequently known Bteamers to run with 
this composition one whole year wi thout C:ocking, and 
as for the price, it  only costs about $250 to coat a vessel 
of about 1 ,800 ton s gro�s register, with two coats. 

We do not think that any ship-owning firm, be it 
government or private, would want a vessel to run 
three years without docking, as is claimed for the 
Japanese lacq uer. We think it is to the ship-owner's 
i nterest to see h is  ves,;el's bottom at least once a year, 
for various other reasons besides painting, and even 
though the vessel be coated with Japanese lacquer, she 
would incur, we think,  the expense of docking once a 
year, the same as if she were painted with any other 
composition. 

The lacq uer is said to dry i n  one day, so that it wil l  
take two days for two coats, w hereas the Hartman n's 
Rahtjen's composition d ries as quick as applied, thus 
enabling two or three coats to be given in one day, 
and the vessel can be put into the water immediately 
after being painted. 

A peculiarity of the lacquer is that it  cannot bear the 
sun well ,  and consequently ihe shi p m ust be covered 
with  mats in order .to keep the sun off as m uch as pos
sible. The cost of the lacquer being so enormous, it 
will hardly be extensively adopted by the merchant 
marine.  GUSTAVUS & Co. 

Bal t i more, March 21, 1891 . 

The Duties of' the Stean1 E ngineer. 

In taking charge of a plan t and of steam boilers or 
generat,ors of steam under pressure, and engines, the 
engineer must make himself acquainted with the 
nature and condition of his machinery and all its de
tails, and first of all, of his boilers and steam generators, 
as to their safety and security a.gainst explosion from 
weakness. When time is permitted, the condition of 
the interior of the boiler, regard ing i ts  cleanliness, 
the safety valve, water gauges, and steam pressure 
gauge, should be known, and if  the pressure gauge is 
n ot known to be correct, and no means at hand to test 
it, the safety valve should be carefull y eXE mined and 
computed and adj usted to resist or hold down only a 
safe boiler pressure. The check valve, blow-off, and in 
fact all parts of the feed apparatus must be known to 
be in working order, that is the pump, injector, or in
spirator. The suction, supply pipe, and the source of  
feed water should be made sure of performing their 
fuuctions. The furnace, flues, and chimney should be 
examined and put in order if  so required. Last, but not 
least, the engineer should ilee t hat the steam pipe, cocks, 
and valves are in order and properl y secured ; the en
gine i n  line, shafts, rods, pins, and journal boxes in 
good and smooth condition, keys and bolts secure and 
properly adj usted, piston packing and stuffing boxes, 
eccentrics, and straps put in proper con dit io!! and all 
lost motion taken up. The steam slide val ve, or any 
other kind of  valve regulating the admission of steam, 
and its seat, should receive proper attention, and the 
valve motion, if necessary, be  adj usted. For a close 
and accurate adj ustment the valve rod should be 
marked on the outside of the stearn chest to show or 
indicate by the use of a gauge the relative position of 
the valve ; then the proper adj ustment can be made 
when the engine is at a working temperat ure. The ad
j ustments may also be made on large and automatic 
cut-off engines from the reading of indicator dia
grams. 

The condition of flywheel, pulley, and belt with the 
l ine shaft, their bearings and lu bricating deVices, shou ld  
be ascertained before any attempt is made to fire up 
the furnace. During the process of raising steam, ob
servations  should be made to note the actions of fur
nace and boiler and its appendages. Before starti n g  
the engine by steam, turn over t h e  engine shaft once 
or twice to see that no obstructions are in the way of 
rotation. An engine  should not be started to running 
until a proper amount of steam has been admitted on 
both sides of the piston to heat up the cylinder, piston, 
and valve, etc. , to the normal temperature of the 
steam. The cylinder cocks are to be left open un
til after the engine has been started and all the water 
removed from the cylinder. Previous to starting the 
engine, all jou rnal bearings should be properly oiled 
and the valve and cylinder oiler should be pri med and 
adj usted . In case the engine has been standing id le  
any length of time, the  interior of  the  cylinder, as  well 
as the valve seat, should be examined, smo(,thed, and 
well oiled. 

When there i s  metallic packing in piston, adj ustable 
by springs, such packing should be adj usted in  a man
ner to elevate the center of the piston head a very lit
tle above the center of the cylinder ; the tension of 
springs should be very moderate ; when once the pack
ing rings fit the cylinder and the surfaces are true and 
smooth, :j. steam joint is effected ; and a slight ad
ditional tension of the springs is sufficient t o  bear the 
weight of the piston and keep that packing tight for 
months. Tight packing not only tends to wear the 
parts, but robs the engine of part of its effective power. 

E 

The packing in stuffing boxes, when new, ought not to 
be tight at first, and should only be tightened up 
gradually ; and such steam packing joints should 
always be loose enough to leak a small quantity of 
water without any steam, insuring a constant lubri· 
cation and easy wear. Although an engineer in charge 
may be perfectly familiar with his plant and all its de
tails, it is his duty before starting h is fire in the m orn 
ing to examine his stage of water in the boiler, and 
where there is an uncertainty of condition of any· 
thing, don't trust to luck. Don't load down your safety 
valve any :..lore than absolutely necessary. Don't carry 
any more steam than required, and then at as near uni
form pressure as possible. Feed the boiler uniform, 
and carry the water no higher than is absol utely neces
sary for safety. The fire in the furnace should be kept 
as even as possible and the charges of fuel small and 
often and well distributed. No holes should be allowed 
in the fire for the col d air to pass up through the grate, 
no air should be allowed to pass from the exterior to 
the interior of the furnace, except through its proper 
channel and in  a proper manner. A uniform tempera
ture and pressure of stearn is very essential to the 
longevity of a boiler and is a good evidence of  the skill 
of the operator or person in charge. It is  also very es
sential that the boiler be kept clean on the outside as 
well as the inside ; the scale on the inside is consider
able of a non-cond uctor, and the ashes and soot on the 
outside of boilers and flues is still worse. The evapo
rating capacity of a clean boiler both in and outside is 
sometimes more than double that of a neglected and 
dirty boiler, not speaking of the greater liabilities 
of burning and exploding. There is no particular rule 
for the blowing out and cleaning of boilers, at< to how 
often it should be done, excepting that there shOUld be 
as little as possible between the fire and hot gases on 
the outside and the water on the inside of the hea t i ng 
surface, excep ting the boiler plate itselr. The engineer 
must be guided by the quality and condition ot the 
feed water, to determine how often tbe boiler should 
be blown out and cleaned on the inside.  The Chimney 
draught, combustion of fuel, and metboa of tlrmg will  
determine the necessi ty of outside cleanmg.-.l1rank 1.  
Ruth, M.E. , in th e Stationary Engineer. 

• • • • •  
Telephone Bates. 

The oft�repeated assertion that telephonic servIce 
cannot be afforded at a lov;er rate than that w hich 
prevails in most of our large cities, and the oft-repeated 
st.atement, on the part of the American Bell mon opo· 
lists, that " the larger the business, the larger the ex
pense " (which is con trary to all known data of com
mercial science), have of late rece ived a most convincing 
set-back. As everybody knows, the fundamental Bell 
patents have expif(�d i n  Great Britain. In 1893, the 
same patents will expire in the United States. By 
reason of certain adverse judicial decisions, there exists 
j ust across the border-in Canada-a state of affairs 
which is plainly indicat.ive of  what will take place here 
in 1893. To-day Montreal furnishes the cheapest tele
phonic service on this continent. The long-established 
.. Bell " company demands only $25 a yea ' for either 
residential or business houses. The opposition com
pany, the Federal Telephone Co. , which brought rates 
to their present basis, charges $35 a year for business 
houses and $25 a year for re�idences. Both concp,rns 
are doing a l ively business. The local " Bell " Co. has 
about 5, 000 subscribers in the city, and the opposition 
com pany has about 6, 500 subscribers. Both organiza
tions use the �ame apparatus. This  reduction in tele 
phone rates not only applies to cities with from 5, 000 

to 10, 000 subscribers, but  is also taking place in Berl in, 
which has even a larger number of subscribers, and 
also i ll London, where the rates h a.ve been reduced 
from £15 to £10 per annum.  What better evidence 
than these facts can be adduced to prove that the 
business can be done, and is being done to-day, in the 
largest cities of the world when the patents have be
coltle invalid th rough expiration of their terms, and 
that legislatures, in this country, wi l l  regulate the 
rates so as to conform to these, in some j ust propor
tion, after the patent monopoly on the Bell and Blake 
apparatus shall have expired ?-Practical Electricity. 

• e ' . 
Conviets in tb e United States. 

A census bulletin giyes statistics of penitentiary con· 
victs in each State in proportion to population. In 
1880, out of a population of 50, 000,000, the proportion 
of con victs was 709 to each 1 , 000, 000 of popUlation. In 
1890 the proportion was 722 to the 1 , 000, 000. The popu· 
lation of the United States in  1890 was 24'86 per cent 
greater than in 1880. In 1890 there were 27'88 per cent 
m ore convicts than i n  1880. This shows that the n u m
ber of convicts has increased 2 '42 per cent faster in a 
decade than the population. Of the 45,233 convicts i l l  
penitent.iaries i n  the Uni t.ed States i n  1890, the w hites 
formed 67 '51) per cent, and the colored 32 '47 per cent . 
Of the 30, 546 wh ite convicts, the na.t ive born repre· 
sented 75 '60 per cent, and the foreign born 23 '79 per 
cent ,  w hile the place of birth of 0'u1 per cent was un
known.  '.rhe men formed 96 '1  per cent and the women 
3'9 per cent, showing 24'64 times as many male convicts 
as female. 
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AN IMPROVED DRAWER STOP. 

A simple device readily applicable to drawers of any 
size to prevent their being entirely withdrawn from the 
casing, and which Illay be conveniently manipulated 
to permit their complete withdrawal when so desired, is 
shown in the illustration, and has been patented by 
Mr. Samuel H. Levy, of No. 235 Oak Street, Chicago, 
Ill. The device is preferably constructed in two sec-

LEVY'S DRAWER STOP. 

tions, ona of which is in the form of a bracket to be 
attached to the drawer, while the other, or the stop 
proper, is a strip of spring metal bent in the form of a 
compound curve, and pivoted to the bracket, the stop 
thus pivoted having teeth or spurs to engage the back 
of the drawer. The bracket, however, may be dis
pensed with if desh;ed, when the stop itself is pivoted 
directly to the drawer by passing a screw through the 
aperture in its shank end. 

• I' .• 

Tunnel Building. 

The art of tunneling lUay be considered as having 
been reduced to a science, as no distance is too great 
and no lIJaterial too hard to be penetrated if the ob
ject sought is sufficient to justify the expense. The 
building of the St. Clair River tunnel, where iron cyl
inders were forced through the clay by hydraulic pres
sure, was a great ad vance in the art of building tunnels 
through certain kinds of soil. The tunnel built under 
the streets of London, where the top of tbe arch is just 
below the cobble stone pavement, was built without 
in the least obRtructing travel at the place where the 
work was being carried on. According to the Indus
trial World, a tunnel 5 miles long is now being driven 
through the solid rock under Gray's Peak, 60 miles 
west of Denver, Col. This tunnel, which is 8X 18 feet, 
is being built primarily to tap the mineral veins in the 
mountains, which are thought to be quite rich. After 
the tunnel is complete it will be enlarged and opened 
for rail road traffic to accommodate an extension of 
the Utah Central railway, which is to form a through 
line frollJ Denver to Salt Lake. Thus far about a mile 
of the tunnel has been driven by hand power, but a 
plant of ten Rand drills, with Ingersoll air compressors, 
has just been put in, and an electric light plant is soon 
to follow, after which it is expected the rate of work
ing will be greatly increased. The excavating of this 
tunnel is through rock about as hard as any that can 
be found anywhere. 

...... 

A CONVENIENT FRUIT PACKING PRESS. 

The press �hown herewith is designed to be operated 
by hand for pressing dried fruits, etc., in a case when 
packing them for market, and may 
also be adapted to the pressing of 
juices from fresh fruits. It has been 
patented by Mr. Robert Randall, 
of Newark, N. Y. The pressing 
roller or wheel is mounted in a 
bracket depending from the inner 
end of a hand lever, where the lever 
j s a Is o ful
crumed in a 
bracket upon 
an u p r i g h  t. 
The b ox or 
package to be 
filled is sur
mounted by a 
r e m o v a b l e  
f r am e ,  with 
d e p e n d i n g  
flanges holding 
it fairly on the 
box and consti
tuting a hop
per. Any ordi
nary platen or 
f o l l o w e r  i s  

RANDALL'S FRUIT PRESS. 

placed on the fruit or substance in the hopper, and 
receives the pressure of the lever roller as the fruit is 
forced down. The device is constructed to weigh only 
about seventy pounds, so that it can be readily moved 
about a warehouse or other place where it is used. 

DIAl\IONDS IN DEMERAltA.-Recent reports state 
that diamond mines of a richly paying character have 
been found in the interior of Demera.ra. 

�dtlltifi' �mtrj,all. 
THE LOVELL DIAMOND SAFETY BICYCLE. 

The success of this bicycle last year bas led the man
ufacturers to make additional improvements, two of 
which we show in the accompanying cuts. The im
proved chain adjustment used on this Lovell safety is 
of a superior character. The bracket, which is steel 
drop forged, contains crank shaft and ball bearings 
and swings on a separate steel axle that has a long 
parallel bearing between a heavy forked shape sec
tion in the frame, which is brazed solidly to the frame 
and is a permanent fixture. Tte motion of the bracket 
is fore and aft, ill the solid section of the frame, there 
being no lateral motion. This bracket is adjusted by a 
nickel rod with nut and set nut, being thus held sta
tionary. The saddle is of the hammock suspension 
kind, with springs both fore and aft. A new adjust
ment for tipping the saddle has been added this sea
son, which is shown in the cut. The saddle cantel has 
two small rivets which fit in holes in the tilting plate. 
By loosening the set screw, the saddle can be instantly 
fastened at an vangie desired. The frame is diamond 
shape, of cold-drawn steel tubing and steel drop-forged 
parts. The wheels are 30 inches, with Ys inch crescent 
shaped rims. Each wheel has 40 direct spokes, of num
ber 11 steel wire. The hubs are steel drop forged, and 
the wheels are designed to stand severe work on coun
try roads. The brake is of the direct plunger pattern, 
and is very powerful. Ball bearings are fitted to every 
running part of the machine. As three-fourths of the 
weight of the rider comes on the rear wheel, the man
ufacturers have made a separate set of bearing cases, 

DIAMOND SAFETY No. 1. 

specially designed, bolted in the section of the frame 
in such manner that no matter what weight or strain 
is brought on the wheel it does not cramp the bearings 
or interfere with the ease of running. Particular at
tention has been given to the finish of this machine, 
and t.he enameled parts are all carefully inspected upon 
leaving the factory. The weight of this safety cycle 

CHAIN ADJUSTMENT. ADJUSTMENT FOR TIPPING 

THE SADDLE. 

complete is 47 pounds. The manufacturers are the 
John P. Lovell Arms Company, 149 Washington Street, 
Boston, Mass., who will send illustrated catalogue on 
application_ 

• eo. 

Haulage of Canal Boats by Locomotives. 

At a meeting of the Railway Union in Berlin, Herr 
Wiebe described some experiments recently made on 
two lengths of the OdeI' and Spree canal, 3% milelS 
long in all, with a view to ascertain the best method of 
towing large boats. The submerged chain system is, 
he states, unsatisfactory, nor has the endless rope RyS
tern of traction given entirely saisfactory results when 
practicaUy te�ted during the course of the experiments, 
though a great many types of supporting posts and 
pulleys were tried. The difficulty encountered arose 
from the rotation of the rope as it moved onward, 
which tended to twist the boat painter about the rope, 
and the form of connection between the rope and the 
painter could not be depended on to stop this action. 
Further experiments were tnen made by attaching the 
rope to the center of gravity of a heavy towing car, 
running behind and drawn by a light locomutive such 
as is commonly used in mines. If the rope is attached 
directly to the locomotive, trou ble may arise from the 
side pull of the rope tending to overturn the engine. 
It is for this reason that the towing car was adopted 
in the experiments in question. This plan is stated to 
have proved satisfactory, and boats have been towed 
by it at the rate of l()' ft. to 12 ft. per second (7 to 8 
miles per hour), though a speed of 5 ft. (3% miles per 
hour) will, in general, be sufficient. The tension on 
the tow rope in starting three heavy coal barges was 
as much as 1,764 lb., but rapidly decreaseillts the boats 
gathered way. 
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AN ENVELOPE GUM MOISTENER. 

The illustration represents a device for moistening 
the gum ou the open flaps of envelopes and similar ar
ticles, patented by Mr. Edward E. Kingsley, of Nos. 25 

and 27 Front St., Portland, Oregon. A reservoir with 

KINGSLEY'S ENVELOPE MOISTENER. 

con vexed under surface is attached to the verticalmem
bel' of a frame whose base has pointed feet or spurs, to 
cause the frame to stay in the position in which it is 
placed. In one end of the reservoir is an opening 
through which the water for moistening is introduced, 
and in the bottom is an aperture in which a sponge or 

other absorbent substance is inserted, the outer end of 
the sponge extending slightly downward within an 
opening in the base member of the frame. In the top 
of the reservoir at one end is a small conical aperture, 
normally closed by a plug, attached to which is a 
spring arm, bent to be carried downward to the base 
of the frame, thence upward to movable engagement 
with a button or stud on the other end of the reservoir. 
When the gUlllmed flap of an envelope is passed under 
the sponge, the spring arm is slightly lifted, thus rais
ing the plug and allowing air to enter the reservoir, 
permitting water to flow through the sponge and keep 
it in a thoroughly moist condition. The immediate re
turn of the plug to its position, by the spring arm, 
after the envelope has been passed through, prevents 
further flow of the Illoistening liquid. 

-----��--- "-•• -+'-<1.>-+-' .. _ 

Beating the Egg Tariff. 

The To mbstone Prospector says: Since the duty on 
eggs has been the rule lIlany devices have been thought 
of for manufacturing them. The idea of a Nogales 
man is. however, the only feasible scheme up to date. 
His proposition i8 to feed hens on the cheap grain of 
Mexico and have them lay in the United States. For 
this purpose a long building will be placed on the line, 
half in Mexico and halfin the-United States. They will 
feed and water in the Mexican end, and when they 
want to lay they go to the further end of the building, 
and in that way escape paying the duty. The projec
tor of this enterprise came from Maine. 

••• • 

BROWNLOW & WARNER'S TRUSS. 

In the truss shown in the illustration, a slide upon 
the belt carries a post which sust.ains a round com
pression pad, with an inner bearing face of cork, rub
ber, or other suitable material, the pad being adjust
able to or from the slide. At each side of the central 
pad are oval side pads, attached by hinging their plate 
sections to the inner face of the slide at its ends, the 
two lateral pads being designed to compress, from both 

AN IMPROVED TRUSS. 

sides of the in-
guinal canal and 
rings, the tissues 
adjacent. thereto, 
a n d  to occlude 
the c a n  a I and 
r i n g s with the 
natural surround
ing tissues. by the 
combined action 

of these pads and 
the independent

ly adjustable center pad. This improvement has been 
patented by Dr. John H. Brownlow and Joel S. War
ner, of Ogdensburg, N. Y. 

• '1 .• 

THE mean of twelve determinations of the coefficient 
of linear expansion of vulcanite, by Dr. A. M. Mayer 
(Ame1'ican Journal of Science), obtained by means of a 

specially devised piece of apparatus, gave the value 
0'0000636, between the temperature at which the experi
ments were made, viz., 0° and 18" C. The cubical ex· 
pansion of the substanfle is closely represented by the 
formula Vt = Vo + 0'000182t + 0·00000025t�. The specific 
heat equals 0'33125. The an�de of maximum polariz.a
tion of a polished surface of vulcanite was found to be 
(;7° 20'. Hence the index of refraction equals 1'568. 
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RECENTLY PATENTED INVENTIONS. 

Railway Appliances. 

DUMPING CAR.-William F. Bennett, 
Peoria, Ill. This is a car of simple constrnction, ar
ranged to dump eitber between or outside the rail., and 
which can be qnickly removed from the rails. The car 
i. formed in two longiturllnal sectioGs joined and 
having each a pivotal platform, which may be mnde to 
dump at either side by pnlling out lock keys, tbe plat. 
forms working on axes arranged at pOints to one side 
but near tbeir longitudinal centers. The manuer m 
which the fastenings are arranged adapts the car to 
oustain any usual weight of ballast, earth, etc . •  and the 
C08t of comnrnctlOn is  but moderate. 

LINK FOR CABLE GRIPS -Vernon T. 
Lyncb, Chicago, II I .  This l ink hIlS a crosshead, on a 
projection from which is a rigbt hand thread engaged 
by one end of a nnt, the other end of the nut enll:aging 
a screw thread on a clevis. so that when the nut is 
turned the crosshead and clevis are moved toward or 
from each other. The nut is grooved l ongitudinal ly on 
its purface. the free end of a pawl fulcrumed on either 
the clevis or crosshead engaging one of Ihe grooves to 
lock I he nut i n  place. ThIS l ink. which can be readily 
extended or shortened, Is  especially designed for nse on 
cable grips. 

Electrical. 

INSULATOR . - George H. G r a h a m, 
Ridgeland, and Thomas Gannane, Chlc1go, Ill. This 
is an insulator and support for telegraph, electric ligbt, 
and other elect.rical conductors. It is made of glass. 
adapted to screw on the usual wooden pin. and has in 
its outer end a transverse groove for receiving the wire. 
Tbe ouLside of the insulator also hRs a tbreaded portion 
1.0 receive a tbreaded clamping ring. A block of insu· 
lating material is fitted in the groove over t.he conductor, 
and this block is hel d in place by a loop whose ends 
have books to engage tbe threaded ring. 

INCANDESCENT LAMP COVER. - Em i l  
T. Mneller, L a  Crosse, Wi.. This cover consists of 
two similar halves, made of met.al, paper, or other 
suitable material, and of approximately the same form 
as the lamp globe, there being attached to each half one 
end of a curved spring having a central eye for receiv
ing the neck of the lamp. One part of tbe cover has a 
stud to be engaged by a hook on the other part when 
the cover is closed on the globe. The cover parts have 
a white inner surface, or are lined with a gooo refiect· 
ing material, so that when the covers are opened out 
opposite the neck of the lamp they will reflect the light 
downward. 

DIecbanlcal. 

ORE CONCENTRATOR. - Gottlieb D. 
Husemann, St. Louis, Mo. Tbis is an improvement In 
dry concentrators. in which the separation of the metal 
or tnetal bearmg particles is effected by means of an air 
blast directed upward through a reticulated table or 
screen having riffles or pockets to arrest and retatn the 
precious metBl or heavier particles. As heretofore COD

structed, valuable dust has been l i able to be lost in the 
use of such concentrators. and this invention provides 
an improvement in the pockets iu the screen, and also 
in the bellows or blower, for the regulation of the 
blast. 

WRENCH. - Robert Haberth ur and 
John M. Stowell. New York City. This wrench has a 
jaw at the outer end of the handle member, a yoke 
pivored adj acent to the jaw, snd sliding in the yoke is 
a gripping member. witb a jaw at one end and teeth on 
the under side of its shank, a spring· pressed dog pivoted 
Lo the body member engaging the gripping memher. 
Tbe construct.ion is very simple, but few parts being 
used, and the wrench is capable of exceedinll:ly quick 
adjustment to any size of nut, or to a pipe of any 
diameter it is desired to operate upon, this wrench heing 
eApecially adapted for use as a pipe wrench. 

THREAD C UTTER FOR BOLTS AND 

NUTs.-Thomas L. Lumby, Delphos, Ohio. This is a 
machine of simple and durable construction for cutting 
bolts, screws, and nuts, and adapted to cut bolts of dif· 
ferent diameter hy the same dies, the machine allowing 
of quickly moving the dies to engage or release the 
bolts atter each bolt is cut, and enabling the operator 
to conveniently change the dies for different sized 
threads. The invention consists of holders fitted to 
slide radially in the face plate, in connection with a 
gradnated mechanism for automatically moving the 
holders on the face plate to set the dies. 

Miscellaneous. 

SAFE OR DOOR LOCK . - William A. 
McCann, Jacksonville, Fla. This invention consists of 
a bar fitted to slide vertically and adapted to engage 
the lockioll: bolt, with a spring catch engaging tbe bar 
and controlled from the combination lock. The bear
ing. of the bar are formed on a side of a triangular steel 
bar secured to the inSide of th" door on which the lock 
is applied, the Inner corner of the triangular bar ahut
ting on tbe face of the door, so that if the latt.er be 
tampered with by the horing of burglars, the drill will 
break in coming in contact with the sharp corners. 

TILL LocK.-Charl es T. Jearles, Bing
hamton, N, Y. This is a combination lock and alarm 
specially adapted for money drawers, locking the 
drawer. securely and at the same time permitting their 
being quickly opened by one who knows the combina
tiou, then also !riving an a)Ilrm, a bell ringing every 
time the till is pulled forward. A pivoted locking bar 
is adapted to pass Into a transverse slot in the casing, 
and an arm pivoted on the table Is adapted to engage an 
aperture In the locking bar, slotted tumblers sliding 
longitudinally in the casing also engaging the locking 
bar. 

CLOCK PENDULUM ADJUSTER.-Fran k  
M. Wakeman, Nantucket, Mass. This inventioll pro
vides a simple device for automatically adjusting a 
clock pen1ulnm to keep it m beat. whether the clock is 
Inclined in one direction or the other. The improved 
constrl1ction provide., in combination with the escape-

�citutifi ' �lUtritau� 
ment, pallets, and gnide wire, a pivoted arm for sup
porting the pendulum or pallets and a weighted lever 
provided with a cam adapted to move the point of sus· 
pension of the pendulum or pallets. 

SCALE ME ASURE. - Ed ward T. Bur
rowes, Portland, �le. This is a rule capahle of various 
adjustmeuts, and comprising two sections, each con
sisting of two hinged members, the mner members of 
the sections lying face to face, and each having a guide 
loosely embracing the opposite member, the distal ends 
of the outer members of the two sections being dlscon· 
nected and free to swing in opposite directiono. This 
rule is desill:ned to he specially useful in taking In.ide 
measnrements, such as the width and height of the in· 
terior of window frames, while being also serviceable 
for all pnrposes for which the ordinary rille is useful. 

TYPE -WRITING MACHINE. - James 
Richardson, North Tarrytown, N. Y. In this machine 
a spindle having a reciprocating rotary motion has 
loosely mounted on it an oscillatory type wheel, with 
means for dl.engaging the type wheel from the spindle 
at any time in the rotation of the latter, and re-engaging 
the ty))'Ol wheel on the return of the spindle to the point 
of disengagement. The movements of type, paper, etc., 
are effected by power called into action by bu t not ap
plied through the keys, and uniformity of impression is 
not affected by varying pressures on the keys, while 
the spacing of the letters is nniform and the writer Is 
al ways visible to the operator as it goos forward. 

COIN-OPERATED VENDING MACHINE. 
-Samuel S. Allin, London, England. This machine 
has a series of fixed receptacles for solid or liquid reo 
freshments, a series of coin chutes and coin-operated 
levers. and a central deJivery mechanism common to all  
the receptacles, and arranged to be seno deli  ver dIf
ferent articles by the insertion of different coins. Tbe 
invention is designed to improve the conAtrnction of 
machines of this class to render them more generally 
nseful, and increase the number of articles which can 
be handled In them and the range of prices. The ma
chine Is designed to sell both hot and cold beverages, as 
well as simple articles of food and small wares in gen· 
eral nse. 

BRUSH HANDLE. - Charles F. Myers, 
McKinstry's Mills, Md. This is an improvement in ad
j ustahle haudles for brushes, such as 'railroad brusbes, 
shop or factory brushes, whitewash brushes, etc. Con
nected to the brush Is a slotted hull having on its sur
face circular grooved seats. a screw-threaded stem being 
pivoted within the slot of the ball. while there is an in
teriorly tbreaded handle socket, and a grip ring is in
terposed between the socket and the ball, wbereby the 
handle and . hrush may be adjusted to any desired 

forefinger receiving opening, and Is re-enforced at this 
point by tbe blade tang, the tool being adapted for 
convenient use for a Ions: time without cramping or 
disahling the hand. 

FILTER ApPLIANCE_ - C b a r  1 e s G. 
Pnrdy, Brooklyn, N. Y. This Is an antiseptic air vent 
and overflow device designed to give free vent of filtered 
fluid while excl uding inj urious germs, and allowing free 
outflow of surplus filtered fiuid without admittmg Im
pure atmospheric air. A tubular body baving at its outer 
part an air steril izmg substance Is fitted to the r.,ser
voir, an overfiow pipe wit.h a fluid seal trap is connect
ed to the tubular booy, and a drain pipe Is connected 
to the onter end of the trap, whereby impnrlties are 
positively excluded from the filtered fluid reservoir. 

NOTE.-Copies of any of the above patents will be 
furnished by Munn & Coo. for 20 cents each. Please 
send name of the patentee, title of mvention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

PALMER'S NEW PRON OUNCING POCKET 
DICTIONARY OF MUSICAL TERMS. 
By H. R. Pal mer, Mus. Doctor. H. 
R. Pal mer, New York, N_ Y. Pp. 62. 
Price 25 cents. 

THE STEAM ENGINE. B Y D a n  i e I 
Kinnear Clark. Blaeki e & Son, 
London, Glasgow, etc .. and New 
York. Parts 3 and 4. Pp. 255, 257 to 
512. Price $ 1  a part. 

We note the reception of parts three and fonr of this 
very elegant publication. The record of syotematic 
trials of furnh�es and boiler�, including many typical 
steam generators. is contained in part three. These In
clude evaporative tests of the same with steam stokers, 
powdered fuel and other variations on ordinary prac
tice. Part four give. rules and tables for the work of 
steam In engines, analysis of its action when expanding 
into a cylinder, the operation of compound engines and 
the like. Each part contains one or two large folding 
plat.es Illustrating engines of different kinds. The 
work is nnexceptionable in appearance and general 
make-up. 

THE PHYSICIAN'S VISITING LIST FOR 
1891.  FOU l"teen th year of its pUblica
tion. Philadel phia: P. Blakiston, 
Son & Co. 

-

POWER THROUGH 
Payson Cal l .  
Brothers_ 1891. 

REPOSE . 
Boston :  
Pp. 169. 

By Ann i e  
R o  b e r t s  
Price $1.  

angnlar relation t o  each other. 

WINDOW SCREEN. - James 

This work is a plea for tbe go�pel of relaxation. It is 

Knowles, very timely at this day, wben so many men and women 
insist on living on their nerves. Jamestown. N. Y. In the construction provided for by 

this patent a spring roller Is arranged at the bottom of 
the sash and a roll of netting wound aronnd It to move 
In gnides at the sides, tbe netting being attached to the 
lower edge of the sash. and being distended across the 
open space when the sash is raised, the tension of the 
spring roller holding the netting always tant and true. 

FLOWER HOLDER. - James Martin , 
Temescal, Cal. This is a simple and Inexpensive 
lev ice for securing fiowers in place when constructinll: 

fioral designs. It has a shank or pin, the upper end of 
which is  curved to form a jaw, then laterally across the 
shank forming an arm, while a spring-pressed clamp.. 
ing jaw has an arm crossing and rocking on the shank 
behind the first jaw. 

ICE CREAM FREEZER. - Frederic B. 
Cochran, New York City. This ie designed to be a low 
cost machine in which the various kinds of ices may be 
frozer. quickly and kept frozen a long time, while the 
material used in freezing will not be l iable to get Into 
the material frozen. A cylinder holding a suitabl'l 
freezing compound is adapted to be rotated Just above 
and partially projecting into a cream pan, wblch is ad
justable in relation to the cylinder, a thick coaling of 
the cream or other material being frozen upon the 
cylinder as the latter is revolved. 

FOLDING CRATE. - Job Spain , Belle 
Center, Ohio. This Is a crate in which fowls may be 
kept and transported alive. and is designed to be light 
and airy while strong and durable, and to be folded 
when empty into a very small compass for convenience 
in transportation. The floor of the crate has sills on 
opposite silles to which are pivoted roos sbaped to form 
the sides and top, corner plates being mount.ed on the 
upper portions of the roos, whi le a suitable end board 
and door arc secured to the end roos and fioor. 

SPRING RUCKLE. - C h arles B. Under
hill. Lancaster, N. Y. This buckle has two shanks 
semicircular In cross section lapping each other WIth 
tbelr flat faces and surrounded by a coi led spring, form
ing a device particularly applicable to trunk straps. 
Iiorse glrtho, and otber strap" having attacbed buckles, 
admitting of the strap being more easily and closely 
buckled. Used in connection with a horse girth, the 
device i. designed to make the girth more elastic than 
usual, and obviate trouble from the stretchinll: of the 
girth. 

BRAKE SHOE. - John J. Davenport, 
Philadelphia, Pa. This i. an improven::ent in lirake 
shoes, so made that the wearinr, block may be readily 
removed and another one substitnted. The brake block 
holder has a top and bottom and one perpendicular side 
face projecting to form three sides of the hlock socket, 
th'l side face having spurs, and there being also spnrs on 
a removable section, fitting and being held hy Bcrews in 
a rabbet of the holder. 

CIGAR CASE. - Jacob H_ Fawkes, 
Chicago, III .  This i. a collapsible case, deSigned when 
empty to lie as flat as an ordinary leather case, bnt 
baving side frames With pivoted edge connections, and 
end pieces binged to the trame_, adapted for ready ad 
justment In such a way that cig;ars held In the case will 
be protected from being crushed or otherwise broken. 

TOBACCO KNIFE . - Peter J. Bernard, 
Union HaJJ,  Va. This Is a tool designed more especial ly 
for harvesting plants, and al_o adapted for cutting and 
pruning other vegetable growth.. The handle has a 
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1. Plate In colors showing a cottage on Lombard 
Avenue, Chicago. Two floor plans, perspective 
elevation, etc. Estimated cost $2,800. 

2. Colored plate of an attractive residence erected at 
Bridgeport. Conn. Cost $6,900 complete. Floor 
plans and two additional photographic elevations. 

a. A cottage costing $2,700 complete, erected for Mr. R. 
H. Kel ler, at Rutherford, N. J. Three elevations 
and plans. Mr. U. D. Peck, architect, Ruther
ford, N. J. 

4. Photographic view and two floor plans of a cottage 
at Austin, Chicago. Estimated cost $3,300. 

5. A row:of new dwell ings on West 82d Street. New 
York. Cost of each house $20.000 complete. 
Messrs. Berg & Clark. New York, archItects. 

6. Cottage recently erected at New Haven, Conn. Cost 
$6.850 complete. Floor plans and photographic 
perspecti ve elevation. 

7. An attractive dwelling erected at Yonkers, New 
York, at a cost of $6.000. Photographic eleva
tion and fioor plans. 

8. Two photographic views of the beantiful residence 
of Mr. Noakes, on Riverside Park. New York 
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12. Miscellaneous contents : How to catch contracts.
Toggle bolt for electrical and other fixtnre •. ilIns
trated.-Composition for retarding the setting of 
plaster.-Quarrying marble.-The education of 
customers.-Iron and steel for building purposes. 
-An Improved .anitary earth closet. i llu.trated.
Stsmped metal ceilings, ilInstrated.-The Plax
ton hot water heater. i1lustrated.--A hot water 
heater for soft coal, i l Iustrated.-An improved 
woodworking machine. illnstrated.-An improved 
casing for steam pipes, illustrated. 

The Scientific American Architects and Builders 
Bdition is issued monthly. $2.50 a year. Single copies, 
25 cents_ Forty large quarto pages, equal to abont 
two hundred ordinary book pages ; forming, practi. 
cally, a large and splendid MAGAZINE 0]1' ARCHITEC
TURE. richly adorned with elegant plates in colors and 
with line engravings, illnstrating the most interesting 
examples of Mooern Architectnral Construction and 
allied snbjects. 

The Fullness, Richness, Cheapness. and Convenience 
of this work have won for It the LARGEST CIRCULATION 
of any Architectnral publication In the world. Sold bJ 
all newlMlealers. 
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The charge fur In_tiOn under th1.8 !lead is OM Dollar 
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as ea"Iy U8 Thursday momillQ to appea1'in next issue. 
For Sale-New and second hand Iron-working ma-

chinery. Prompt delivery. W. P. Davis, Rochester. N_Y_ 

Pr .... e. & Die •. Ferracute Mach. Co. ,  Bridgeton. N. ,I , 
Barrel, Keg, aud Hogshead Machinery. See adv.p.l89. 
For besL hoisting engine. J. S. Mundy, Newark. N. J. 
For l:!ale-2 valuable patents for household tools, G. 

F. Kolb. 732 Sansom St .. Philadel phia. 

Best Ice and Refrigerating Machines made by David 
Boyle. Chicago, Ill. 100 machines in satisfactory use. 

The Improved Hydranlic Jacks, Punches, and Tube 
IIIxpanders. R. Dudgeon, :U Columbia St., New York. 

Screw machines, milling machmes, and drill presses. 
The Garvin Mach. Co., LalJ>:ht and Canal Sts_, New York. 

.. How to Keep Boilers Clean. " Send your address 
tor free 96 p. book. Jas. C. Hotchkiss. 120 Liberty St., N. Y. 

Iron, Steel, Copper, and Bronze Drop Forgings of 
every description. Billing. & Speneer Co., Hartford, 
Conn 

Split Pulley� at low prices, and of 8ame strength and 
appearance as Whole Pulleys. Y bcom & Son'. Shafting 

Worb. Drinker St.. Philadelphia. p", 

Gnild & Garrison, Brooklyn. N. Y., mannfacture 
steam pumps, vacuum pumps. vacuum apparatus. atr 

pumps. acid blowers. filter press pumps, etc. 
The best book for electricians and beginners in elec_ 

tricity is h Experimental Science." by G eo. M. Hopkin8. 

By mail, $4 ; Munn & Co .. publisher., 861 Broadway, N. Y. 
Fur low prices on Iron Pipe, Valves. Gates, FIttings, 

Iron and Brass Castin2s, and Plumbers' Suppl i es, write 
A. & W. S. Carr Co . . 186 and UO Centre St .. New York. 

Send to George F. Webb, medical electrician, for 
illustrated cat.a.loll;ue of electro-medical appl ifln cef:l.. etc. 
Co-inventor and manufacturer of the electric belt illus
trated in SCIENTIFIC AMERrCAN of Marcb 14. 1891. Ad. 

dresa lock box 2(11. Ashtabu la. Ohio. 

Machinery fur Sale. 
One Corliss engine. 20 inch cylin der. 48 inch stroke. band 
wheel 16 feet d iameter. 24 inch fn ce ; one horizontal el ide 
valve en"ine. 8 In. cylinder. 16 tn. stroke. witb ftywbeel ;  

two steam pumps ; three boi lerEi. 150 horse power, and 
connections ; two veneer saws ; one IAd/it'erwood dOUble 

bolstinll engine.. with large log derrick ; two 10" band 
SSWtl : bench and swing saws ; pony planer &baftlng from 
.( inches down : hanll:ers. pulleys. belts. etc.; will be sol d 

at 8. barll:ain. tOlletber or separately. to close bUSiness 
firat of May. Addres. Henry T. Bartlett, 200 Lewi. 
Street, New York City. 

�Send for new and complete catalogne of ScientifiC 
and other Book. for ... Ie by Munn & Co .. 861 Broadway. 

New York. Free on applica.tion. 

HINTS TO CORRESPONDENTS. 
NaDles and A ddres8 mnst accompany all letters. 

or no attention will  be paid tbereto. This is for OOIr 
Information and not for publication. 

Reterellce8 to former articles or answers should 
give date of paper and page or number of question. 

Inqulrle8 not answered in reaoonable time ohould 
be repeated; correspondents will bear in mind that 
Borne answers require Dot a little re�earch. and, 
thougb we endeavor to reply to all either by letter 
or in this department. each must take his t urn. 

Special Written Information on matters of 
personal rather than general interest CHnnot he 
expected without remunerat ion. 

Sclenl lftc AlB erlcan 8uPI.lelBent8 referred 
to may he had at the offlce. Price 10 cent. each. 

Book8 referred to promptly snppl ied on receipt of 
price. 

\l.l l::�:!8 
o
�er:

h
�l:

d
�xamination should be distinctl� 

(2944) M. B. w rites : I h ave a valuable 
meerschaum pipe. which has got very strong, and I 
would feel extremely obliged to you, If you would puh· 
lish in Notes and Querie s the best way to cleanse the 
same. A. Close the hole in the stem with " cork. Pour 
alcohol m the bowl, and remove excess with sponge 
or blotting paper. Be carefnl to let none run down the 
outside, as it will cause a white mark. Then set it on 
fire. If it seems to get too hot, blow it ont or extinguish 
by corking the bowl. 

(2945) Chemist asks for method of manu
facture of soluble glass by the wet method. propor
tion of sand to caustic soda. and is there a proce.s for 
making same out of infusorial earth ? A. It is some
times made hy beat ing caustic soda solution and fiint 
together in digestere nnder pressure. We recom
mend our SUPPLElIlENT, No. 317, for a paper on the 
subject. 

(2446) T. H. De S. asks : Specific gr!wity 
o! ash being 0'845. what will be the weight of a cu blC foot 
if it be under water, and the rule for It ? A. The weight 
of a cuhic foot of water niay be taken as 62).2 pounds. 
The cubic foot of ash will weigh O'845X6�=52'8 
pounds. It will be buoyed up in water by an effeclive 
force equal to 62'5-52'8=9'7 ponnds. The rule is based 
on the fact that a booy immersed in water is bnoyed np 
hy the weight of water displaced and Is attracted down
ward by gravity. 

(2947) A. E. S. asks : Would it be best 
to mix the acid sulphite, alnm and hypo soda fixing 
bath for negatives recommended by Cramer with a 
plain bath, after it become.weakened from use, and pre
cipitate both with snlphuret of potass., or would It be 
best to precipitate each separately ? A. Mix an entire 
new bath and throw down the silver in the old mixed 
bath with sulphnret of potash. 

(2948) G. E. L. asks how to redevelop a 
daguerreotype. It has faded so it can hardly be seen. 
A. It may be brightened by having a very weak sol ution 
of cyanide of potassium flowed over it.. Great. care i� 
necessRry ; we Rc\vise yon to Pllt it in the hands of nn 
experienced photographer, 
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(2949) G. P. askt! : Can YOll please tell INDEX OF INVENTIONS Duot col lector. A .  Hunter . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.535 

Dye, black. J .  Schmid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,629 
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me how to mend hoie in rubber foot ball ' A. See 
answer to query No. 2003. To resist the pressure. the 
patch shonld be inside. Success is doubtful. 

(2950) G. H. R. asks : 1 .  Will you please 
give the chemical reactions in the development and 1I.x
in!! of a dry plate with pyro developer ' A. The <le
veloper reduces to a metallic state the bromide of Silver 
in the film which has been acted upon by light. The 
fixing bath dissolves out the bromIde of silver unacted 
npon either by light or the developer. 2. What will 
remove pyro stains from the fingers' A. A solution of 
citric acid-20 grains to one ounce of water will remove 
the stains. 3. What is process of manufacture of cellu
loid 1 A. 100 parts.camphor are mixed with 42 to 50 parts 
pyroxyline (mtro-cellulose) and pressed or rolled hot. 
Another method dissolves 50 parts nitro·cellulose in 100 
parts alcohol with 25 parts camphor and evaporates to 
the consistency of jelly. By exposure to the air in 
thm plates it hardens. 

(2951) W. L. R. asks : 1. What prepara· 
tion or solution can I nse to make a pair of bnckskln 
moccasins waterproof , A. Use grease or leather std
ing. It will change the nature of your bnckskln. 2. 
I pnt a Cramer plate in a solution of alum and water 
to take out the frills. The frills came onto bot on dry
Ing the plate, it left the alum on it. I washed it in rnn· 
ning water for hoors. bnt It wonld not come oft. What 
will take it o1f without injory to the plate ? A. The 
particles of alum may be rubbed oft with a tnft of 
wet absorbent cotton. If they are firmly fixed in the 
film, there IS no easy way to remove. Possibly by soak· 
ing the negative in a weak solutIOn of water and snl· 
phuric acid • .  the deposit may be dissolved oot. 3. A 
reCipe for making magnesium cartridges to be operated 
lIy a fuse like the Scoville magnesium cartridges ? A. 
An eftective magnesium compound is made by mixing 
equal parts of nitrate of barium and magnesium pow
der. , Put it in a paper case and connect with a slow 
powder fnse, which can be had from manufacturers of 
powder. 

(\!952) S. H. H .• Jr. , says : I wish to make 
a small camera tor taking photographs four inches high. 
three wide and about two deep. Would you please 
tell me the size and kind of lens to nse in making a 
camera of the above size ? A. You need to use a two 
inch equivalent focos.Morrison or Gray wide angle lens. 
The diameter of the lens would be about half an Inch. 
2. How can I secur� a l ight background in taking pho
tographs ? A. A common plain blank�t hung up be
hind the object will g;i ve you a light backgronnd. or 
\lae very large sheets of manila paper. 

(2953) A. C. S. asks : How can tallow 
be softened or refined so that it may be nsed as a lnbri· 
cant for the working parts of a microscope 1 The opti. 
cians use the material. which Is admirably adapted to 
the pnrpose. but I have been unable to learn how it is 
treated, but after treatment the tallow is almost as soft 
as lard. A. Tallow can be softened by mixture with 
oleic acid or ", ith some neutral oil such as sweet almond 
oil. Treatment with borax and water hot is good as a 
refining process. 

(2954) P. C. asks : 1. How can I find 
the weight of a castmg; of common gray iron 1 I have 
the full size pattern of .oft pine at hand. A. Multiply 
weight of pattern by 14. 2. In an electro· motor of any 
given size. what increases the efficiency -more winding 
on the field magnets or more divi.ions on the arma
ture ' A. It is good practice to use plenty of diviSIOns 
on the armature. Its winding must be based on the dif 
ference of potential between its terminals and the de
sired power. 8. Are not all electro-motors .eries wound! 
A. No. They are often shunt and compound wound. 
4. How would lengthening or shortemng armatures (of 
motors) of the same number of coil. and same diameter 
of core affect the emciency of the motor ' A. No direct 
effect can be predicated. In a general sense the arma
ture COl'e should be of rather large diameter. 5. In 
four field magnets faced and bolted together would the 
hnes of magnetic force be perfect, so as to give twice 
the pull on the armature that one pair of magnets 
would give ' A. A single larg;e electro-magnet Is far 
more advantageous than a combmation of small ones. 

(2955) J. J. asks for a fi ll ing, black and 
other colors. such as is used for brass signs. something 
that Will harden and .tand exposure to sun and weather. 
also the cleaning of the brass with acid. and by rubbing. 
A. Melt toget¥r in a clean iron pot two parts each of 
best asphaltum and gutta percha, .tir well togethcr. then 
add one part of powdered gum shellac. It .hould be 
used hot. It may be mixed with smalt, vermilion or 
other llig;ment if deSired. 

(2956) L. M.-J f you lise well insulated 
wire and wind carefully, you may omit the shellac 
varnish altogether. or you may soak the coil in very 
thin varni.h after 1t is completed, allowing it several 
days in which to dry. 

(2957) W. W. D. asks if double or single 
cotton·covered wire is used to wind 8 light dynamo. 
also if the two rods down side are of bras. or copper. 
A... DOll ble·covered wire is preferable wherever it can be 
used. The rods are of copper. 

(2958) A. B. T. asks what will stick the 
amber mouth piece of a Pipe together; It is broken about 
� inch from the end. I have tried many kinds of glue, 
bnt cannot .tlck it; the heat or moisture of the mooth 
seeD18 to soften the glne. A. Moisten with Iin.eed oil 
and press together after heating. Too much heat will 
ruin the amber. and too little will not canse adhesion. 

TO mvENTOBS. 

For whlcb Letter. Patent o. tbe 
United State. were Gran&ed 

March 31, 1891, 
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1�1:.�j:ur��r�:��I;,ii for raU'waj; ':M: ii::Oevore: 4!9:f&! Electric wires. elastiC metallic pole for. C. A. 
B8.IlaSS8 furnaces. carner for feeding, F. Cook: . . . «.q,464: JAeb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  449,125 
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Ban". from cavlDg. device for preT'enting, D. H. elevator. Portable elevator. Water ele· 
Ha

.�°\re'::'M'uti;;r bar: 
. .  · . . . . . . . . . . . . . . . . . . . . . . . . . .  449,)86 Ele�:fg�' operating system. electriC. W. Baxter. 

Battery. See I£lectric battery. GalvaniC bat· Jr . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4'9,611 
tery. Engine. See GtiS enJllne. Mu lt iple expansion en-

Bellows told coupling, E. L. Perry . • • . . . . • • • • • • • • . •  449,587 �me. Rotary engine. Steam enlline. 
Belt. electric. D. P. Andrus . . . . . . . • . . . . . . . . . . . • . • . . . .  449.3&6 Enllines. convertlnlil' device for steam, P. W. Lef-
Belt gearing. T. H. McCray . . . . . . . . . . . . . . . . . . . . . . . .  449,166 Her . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 449.162 
1:�s:.

i
[.�II:-t :;';:i>�"i:'J�'b: Gerhard: : : : : : : : : : : : : : : :  tt�:� En�.I'lf;�':;s1:;�?� ��� .�������I��. ��.� . ���. ��.'. �: 449,480 

Benzo-rhodamlne. M. Cere.ole . . . . . . . . . . . . . . . . . . . . . 449.5aJ l!:vaporatilllf naphtha. apparatus for. J. W. Evans 4!".215 
Bevellog machine, M. O '6orman . . . . . . . . . . . . . . . . . . .  44:9,lZH Extracts, apparatus for making, S. C. Thrall . . . . 449.603 
Bicycle. J. B. l!:van. . . . . . . . . . . . . . . . . .  . . . . . . . .  . . .  449.581 Kyeillasses. W. C. ''I' estaway . "  . . . . . . . . . . . . . . . . . .  449.006 
Bicycles. oil can ho lder for. L. H. Bannister . . . . . . . 449.400 Farm gate. L. J. Johnston . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.221 
Blacking. sboe. G. P. Tipton . . . . . . . . . . . . . . . . . . . . . . . 449..l39 )faucet for barrels. ll . Anthony . . . . . . . . . . . . .. . . . . . . .  449.51& 
Blasting • •  ubmarme. T. Pu.kas . . . . .  . .  . . . . . . .. . . . .  449.2'12 Faucet. measurlnll. H. Thacker . . . . . . . . . . . . . . . . . . . . .  449.143 
Boat. See Separable boat. �'eed cutter. A. Cameron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49.572 
Boller. See Sectional boiler. Steam boUer. Tnhu- Feed cutters. friction lock or clutch for tlywheels 
BOil:�.?���hlne for calklnll seams and jOints of Fee':i
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steam. G. J. & C. H. Hoskins . . . . . . . . . . . . . . . . . . .  449,286 Feed rack. S. H. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.308 
Bookbinders' machine. Smitb '" Arnold . . . . . . . . . . . . 449.595 �'eed regulator. Dutcher '" Boyle . . . . . . . . . . . . . . . . . . . 449.580 
Boot or sboe stay. W. A. Neely . . . . . . . . . . . . . . . ... . . .  449.16'1 Feeder. antomatlc stock, J .  H. Carpenter . . . .. . . . . . 44.q,Ii.'!l 
Boot soles. etc., machine for channeling and �'ence. J. Fillert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 449.528 trimming. J .  B. Hadaway . . . . . . . . . . . . . . . . . . . . . . . .  "9.247 �'ence. W. S. Sutton . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  449,600 
Bottle. metal cased. Z. T. Hall . . . . . . . . . . . . . . . . . . . . 449.119 Fence construction. N. Gillham . . . . . . . . . . . . . . . . . . . . . 449.441 
Bottle. nursiDll. C. C. Balston . . . . . . . . . . . . . . . . . . . . . . .  449.278 Fence. Hood. Cat lett & Robertson . . . . . . . . . . . . . . . . . .  449.204 
�gUl: :���:�. a���\�,,:;a �r�DP�:'{r�C&\iotieite: �� Fen�'i.u��'�� . .  ��?����
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Box. See Electric SWitch box. Letter bOlL Slg- Fence post. metal lic, H. Fischer . . . . . . . . . . . . . . . . . . .  449.817 
nal box. Fence. wire. P. Mast . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44".873 

Boxes. manufacture of hooped. H. H. Higham •• • •  449.418 �'ence wire tillntener, H. G. McDanieL . . . . . . . . . . . .  449,563 
Bracelet. C. Bachem . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . .  "9.10.3 �'ence wires. tigbtener and fastener for. A .  J •. 

��:���
t's�e 'bc;.';��ake:· · · · · · " · · · · " · · · · · · · · · · · · · · · 

. . 449.1:l4 
Fen����::!,�i .. ri.;r·makitiii wire: 'j: iieresiorii':: ·. !:�:� 

Brewing malt liquors. B. W. Valentin . . . . . . . . . . . . . .  449.so.1 �'
I
ber •• degumming and preparing. W. R. Wade. 

Bridges. safety Iluard for draw. H. J. Rohlf . . . . .. . . !49,176 449.454. 449,465 
Brid ie bit attachment , A. Lobdell . . . . . . . . . . . . . . . .  4411.16\ Filter for sirups and juices in sugar works. I" 
Bridle bib, maklnll. Van Nes. & Lewis . . . . . . . . . . . . . 449.800 Prok . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449,271 
Broom. J .  M. Meador . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.550 !rlre escape. R. M. Yorks . .  � . . . . . . . . . . . . . . . . . . . . . . 44".458 
Broom • •  table or street, A. T. Gerlke . . . . . . . . . . . . . . .  ' 44.Q.440 nre escape. U. �'. Goldthwait . . . . . . . . . . . . . . . . . . . . . . 4LQ.S19 
Brush. M. young. . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . 449.344 B'lre escape. C. G. Grunz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.475 
Brush, cleaning and poll.hlng, H. A. Web.ter • . . . .  449.139 Fire escape or chain ladder. N. Butterfield . . . . . . 449.518 
Brush handle. M. B. Hinds . . . . . . . . . . . . . . . . . . . . . . . . .  449,478 Fire extinguisher. J D. Berry . . . . . . . . . . . . . . . . . . . . . . .  449.1!l5 
Buildings, construction of. P. H. Jackson . . . . . . . . . .  4'Y� Fire extmJluisher, automatic, R. W. Newton . . . . . .  4.J,.q.:�BO 
Burnisher. S. O. Tuerk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �49.391 Fireplace hood. L. Ill. Clawson . . . . . . . . . . . . . . . . . . . . 449.:147 
Burner. See Gas burner. Hydrocarbon burner. Fis.lll ng bait. artiHclal, M. Carswell . . . . . . . . . . . . .. . . . . «9.519 
Hutter jar, Kennedy ", Harris.  . .  . . . . . . . . . . . . . . . . . .  449.326 Flsh injC tackle. I. Bushonll . .  " . . . . . . . . . . . . . . . . . . . . . .  44!l.202 
Button fastener, H. S. Rockwood . . . . . . . . . . . . . . . . . . .  449.648 �'l ushlDg .Iphons. valve operating mechanism 
g:���.Fa;�b�b����:: . . .' :  : : : : : : : . :  : : : : : :::::. : :  :.:: : : :  �.ll:H� For�7�" c,;,��gl�::'tiaii; C: W: 'Kii;e,:y":::. : ': . .  :: .: : : :  ::�:h� 
Calendar roll leader. R. McA lpine . . . . . . . . . . . . . . . . . .  449.353 Fracture apparatus. B. H. Dallllett . . . . . . . . . . . .. . . . .  449 .... 'l6 Cll.l ipers and dividers, N. Marsh . . . . . . . . • • . . • • • . . . .  "'9.165 Furniture. combinatIOn, Polakoff & LaDae . . . . . . . . .  449.4SO 
Cal l and shroBI, statIOn . Weaver & Brooks . . . . . . . . .  449..505 Fuse, electrIC, G. F. Curtiss . . . . . . . . . . . . . . . . . . . . . . . . . .  449.DJ 
Can. See Metal can. GaUlle. See Printing press feed gauge. Saw 
C .. n .... device for strlpplnll leave. from augar. R. tahle gauge. 

Robr. . . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  449,13'1 GalvaniC battery, H. P. Stoecker . . . . . . . . . . . . . . . . . .  448,29!l 
Car and pipe coupl ing. combined. A. C. Grover . . . .  449.219 1 Game. Scott & Hillman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449,140 
Car brake. W. R. Selders . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,6.'10 Garbllllre. apparatns for removing, P. J. Kearney .• 449.'21 
Car brake. railway. J. M. Blondell . . . . . . . . . . . . . . . . . . . 449.646 Garment supporter. S. B. Ferris . . . . . . . . . . . . . . . . . . . . . 449.113 
Car bulfers. deVICe for relieving the ten.ion of. Ga. burner. self-closing, W. Ten Eyck . . . . . . . . . . . .  449."1!l! Schroyer & Thompson . . . . . . . . . . . .  . . . . . . . . . .  . . . . Gas engine, G. J. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.501 
Car. catt le. F. E. Canda . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  Gas retort. A .  M .  Sutherland . . . . . . . . . . .  . . . . . . . . . . .  449,142 
g:� �g�gll��: �: �: �':t':t�: : : : : : : : : : : : : : : ; : : : : : : : : : : : .  Gas
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g:� �g�gn�:: 1..�IlJ.'i:wir::::::�::::: . :::::::::: · : : :  449 ... '>9 8:� F��[It�::.���: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.4ii6 
Car coupllnll, C. �'. Mu.ray . . . . . . . . . . . . . . . . . . . . . . . . .  449,ii61 Gear. removable tootbed. R. D. Nuttall . . . . . . . . . . .  449,493 
Car door. G. G. Geiger . . . . . . . . . . . . . . . . . . . . . . . .  . . .  '!9.155 Generator. See Steam and hot water generator. 
g:�:
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Rt:,�.: : : · :  : : : : : : : : : : : tUu GIIl�\?elllDaen� . .  ���.����� . . ���.����'. �?������: .�: .�: 449.620 
Car draullbt pole. horse. J. M. B londell . . . . . . . .. . . . .  449.646 Girth fastener. W. T. Mc�'arl .. ne . . . . . . . . . . . . . . . . 449.492 
Car draw iron, horse, J .  M. Blondel l  . . . . . . . . . . . . . . .  '49.644 Gold or other precious metal, settJinjiC' and amal-
Car,ldl1mptn�, W. T. Cooper . . . . . . . . . . . . . . . . . . . . . . . . .  449,52£ llamatinJl pan for machInery for extracting, 
g:� �::Ie��\v�'rr.·la::'r����.��I�

.
: : : : : : . : : : :  . : : : : : : :  l1ll:� Gov'!rn�j.,����

a
�:e;.;.ure: ·Ki�b8.ii &'Teai: : : : : : : ' : :  i!g:�� 

g:� g���;:"j. �It���ei' .�: TY.�����::: ':::::::::::. :: �:�1 a�:t�:��
a
8��..so ���:::'I:�.::::::. ::::::::::::: ':::.: : :  tB::-t 

Car slarter and brake, W. GiH'ard . . . . . . . . . . . . . . . . . . .  449.285 Grinding mill, J. M. N ichol s  . . . . . . . . . . . . . . . . . . . . . . .  449.229 
Cars, hand sUPpQrt for, it"'. A. Morley . . . . . . . . . . . . .  449,262 Huard. See RaHway tl'olley &,uard. 
Cars. method of and apparatus for propelllnil G uitars. ca!,lodasLro for. A. L. Gassett . . . . . . . . . . . . .  449,216 

.treet. W. l!:. '" W. E. Prall, Jr . . . . . . . . . . . . . . . . . 449.588 Guns. cartridge cramp for mHKazine. K. Krnka . . . . 449,287 
Car •• reversible slllll for horse. F. E. Webb . . . . . . . . 449,506 Gun •• safety lock for breech bolt •• P. Mau.er . . . .  449,352 
Cars. watering trouab for stock. B. C. HiCks . . . . . . .  449.622 Handle. See Brush bandle. 
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Carpet sweeper. U. W. Kelley . . . . . . . . . . . . . . . . . . . .. . . 449.641 Harnes .. G. O. Brewer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  449,201 g:���� .. d�'1!i� l�1r':.���·. . .  . .  . . . . . . . . . . . . . . . . . . . . . .  449.121 I:��!� ��'1ict;':�;k:g��':ft· : : : · : : : : : : : : : : : : : : : : : :  : : : :  tll/:� 
Cartridge .hell crimper. G. D. Hunter . . . . . 449,586. 449,531 Harrow. D. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.649 
C ... e. See Cell case. Watch Case. Harrow. disk. J. F. l'acker . . . . . . . . . . . . . . . . . . . . . . . . . . 449.132 
Cash and sale. register. J. P. Manton. Jr . . . . . . . . . . . 449.16C Harvester, corn, J. K eys . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4£9.6.0;2 
Ca.h Indicator and recorder. electric, W. F. Z. Hatch doors. etc •• fusible support for. C. C. Hlne .  449.4H 

Desant . . . • . . . . . • • . • . . . . . . • . . . . . . . . . . • . . . . • • . . . •  449.0 Hatchway operatIng mechanism, elevator, D. B. Ca.h IDdicator and reilister. L. T. Weiss . .  . . . . .. . . . . :193 Clem. . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  449.861 
Cash register. J. H. Ahren.. . . .  . . . . . . .  . . . . . . . .  . . . . . .  Hay rake and loader. Cole '" Neikirk . . . . . . . . . . . . . .  449,462 
Ca.h relli.ter. R. E. Nelson . Jr . . .  . . . . . . . . . . . . . . . . . .  Hay rake and loader. A .  B. Livingston . . . . . . . . . . . . 44.Q,483 

g::� �::I:�:�·s�
e
s�����i::�i��'R���fJef.;;,��3�:.: :  449,249 �mt���

c�e;;, �a�h��r:i."s" " " " " " "  . . . . . . . . . . . . 449,540 
Cash registering an d  IOdlcating machine, M. R. Heatinll apparatus. N. E. Austin . . . . . . . . . . . . . . . . . 449.277 

r.omcacre . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  . 449.3'� Heatlnll "pparatus. electrIC. M. W. Dewey . . . . . . . . .  449.404 
Cell c ... e, D. Quinlan . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . 449,332 H inge. Nledrinllhaus '" GeIss . . . . . . . . . . . . . . . . . . . . . . . 449,628 
Cement , manufacturing. G. Williams . . • • . .  ' "  . • . . . .  449 .. 'llO Hin�e, spring. F. N. KeJsey . . . . . . . . . . . . . . .  . • . . . . .  449,366 Centrifullal machlDe. H. W. LaH'erty . . . . . . . . . . . . • •  449.321 Holder. See Coin holder. Line or rope holder. 
Cbains by electriC welding proces.es. manufac- Mucilage holder. Opera Illass holder. Paper 

turinll. E. Thomson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  {49,356 holder. Shade or globe holder. Tool holder. 
Chair. See Rail chair. Hoof pad. J .  Kress . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.368 
Chair, E. S. F·rencb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.114 Hook. See Lacing hOOk. Snap hOOk. 
Chair. T. Such land . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449 • .'1..-.0 Hoop for barrel •• etc . •  eorrullated. G. Souther . . . 449.59'7 
Chuck. drill. C. T. Pratt . . .  . . . . . . . . . . . . . . . . . . . . . . .  4�9.1:15 Horse protector, S. P. Hodgen . . . . . . . . . . . . . . . . . . . .  449."� 
Churn. J. H. Cookus . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  443,523 Horse tralninll blind. B. A. Lonll . . . . . . . . . . . . . . . . . .  449.486 Chute. a"lmal . Myers & Armstrong. . .  . . . . . . . . . .  449.2'18 Hor.es, heel expander for. G. T. Chapman . . . . . . . .  449.573 
Cigar trimming and br .. ndlng machine, W. Gar- Hob boring machme. Paquette & Child . . . . • . . . . .  449.49i 

retson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,260 Hub. wbeel, M. W. Ford. J r . . . .  . . . . . . . . . . . . . . . . . . . .  44u,2li4 
Clasp. See Rlhbon cla.p. Hydrocarbon burner. B. H. l!:lwood. . . . . .  . . . . . . . . . 449.315 
g�:�::
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H. Carpenter . . . .  449.105 

gml��: ii-l�tl���I;: ':ii. Cu·.i;mlnji.::::::: .::::::::: : ff::g� I }�g:�����7��: ti. ,: �gl�1:in::::::::::: :::::.44il.iiil: �:Ut 
{'.oul, means for movinll slack. E. D. Johnston . . . . . 449.122 Insect trap. J .  G. Roth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  44!1.188 
Coal or ",rain elevator. M. T. Rose. . . . . . . . . . . . . . . . .  449.495 Insulated electric conductor, J. D. Bishop . . . . . . . .  449,tOO 
Coin holder. H. M. Bngham . . . . . . . . . . . . . . . . . . . . . . . .  449.280 Iron. See Car draw Iron. 
Collar. breast. T. W. �'Isher . . . . . . . . . . . . . . . . . . . . . . . 449.471 Ironing board attacbment, L. Reynold . . . . . . . . . . . 449.112 
Collar, horse. S. T. Marlette . . . . . . . . . . . . . . . . .. . . . .  449.488 JILCk. See Llftln�j .. ck. 
Coloring and tlnlshinll fahrics. V. G. Bloede . . . .. . .  449.104 Jar. See Butter ar. 
Column. bulldnll front. B'. Mesker . . . . . . . . . .  449.553. 449.554 K itchen cabinet. rown & Smith . . . . . . . . . . . . . . . . ... . 449.346 
Confectioner •. cooling slab for. G. 8. Collum . . . 449,577 Knife. See Pocket knife. 
Confectioners' use. beater and mixer for, J. W. Laclnll hook, I. F. Peck . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449,449 

Condon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44.q.463 Ladder. collapsible. W. W. Harris . . . . . . . . . . . . . . . . . 449.159 
Container and "rlnder. combined. H. L. Marbach. 449.225 Lamp. electriC arc. J. H. R. Ward . . . . . . . . .  449,286 to 449.2:18 
Coo

���s ��. �.�t������:�! . . ��.��:����: . � .. .  �: .����� 44.Q.6l5 t:�g ��.\':.:r:·I��":���c�;,tel:'gtr\�: F: 'X: Weli;'r: ::�:� 
Corn sheller. W. F. Steinbaugh . . . . . . . . . . . . . . . . . . . .  449,&"1 Lantern. mailic. F. Scheld ill . . . . . .  . .  . . . . . . . . . . . . .  449.886 
Couplmg. See Bellows fold conpllng. Car 'coup- Lathe and planer attachment. J. Walker . . . .  . . . . .  449,392 

I
In�. Car and pipe coupling. Pipe coupling. l.atbe •• table operating mechani.m for. M. C. Bol-
Thill coupling. len bacher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �49.461 

Crane for Iiftinll weh!'hts. J. Gaskell . . . . . . . . . . . . . . . .  449,1>29 Letter box, C. A. Whelan . . . . . . . . . . . . . . . . . . . . . . . . . .  "9.149 
Crate. foldlnll. Ill. H. Bartel . . . . . . . . . . . . . . . . . . . . . . . . .  449.I!J:i Letter box. house door, E. Markell . . . . . . . . . .  449.371. 449.=<'12 
Cultivator. W. S. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.5�2 I.etter box. honBe door, W. Scol.t . . . . . . . . . . . . . . . . . . 449,093 
Cultivator. J. W. Kraus . . . . . . . . . . . . . . . . 449,546. 449.642 Letter marklnll machine. M. J. Dol phin . . . . . . . . . . . .  449.4Of\ Cultlvat.or. cotton. H. C. Hughes . . . . . . . . . . . . . . . . . . . 449.418 J.evel. plumb. B. A. Mounts . . . . . . . . . . . . . . . . . . . . . . . . . 449.057 
Cultlvator. li.ted corn, J. W. Epperson . . . . . . . . . . . . 449,527 Level. splrtt. H. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . •  449,00II 
Cutter. ilee Ioe cutter. Ice plow cntter. Feed Lifter. See Railway track lifter. Transom 

cutter. Meat cutter. Rotary cutter. lifter. 
Cutter bar. G. B. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.521 Llftinll jack, H. BllllnllS . . . . . . . . . . . . . . . . . . . . . . .. . . .  4LQ.515 
Cut-out. C. S. Van Nuls . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.001 I.lDe or rope bolder. Nlef & Cotte . . . . . . . . . . . . . . . . . . .  449,587 
DlLrk room. portable. J. H. Marley . . . .  . . . . . . . . . . . . .  449.46'l Lock. See Indicator lOCk. Nut. lock. 
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Dental tootb for shaplnll toolh crown •• G. Evans. 449.408 Loom. H. A. Remingt.on . . . . . . . . . . .  . . . . . . . . . .. . . . 449,297 
/leslccatinll apparatu •• R. Birkholz . . . . . . . . . . . . . . . . .  449,359 Loom for weavlnll tnfted pile fahrlcs, Skinner & 
Di,,"er. See Potato dilliler. Connolly . . . . .  . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,337 
D1hydroxynaphthalene. Ill. Mentha . . . . . . . . . .. . . . .  449.551 Loom, needle. Skinner & Connolly . . . . . . . . . . . .. . . . . 44�.336 
llI.h cover. V. P. Tommlns . . . . . . . . . . . . . . . . . . .. . . . 4LQ.I44 I.oom picker stalf check, J. T. Mar.den . . . . . . . . . . .  449,263 
m�f�':lar:::r����!�J'frf��
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. �����I�.� �:�������?�:.�: 449.194 

J. Speir .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 449.354 J.oom weft stop motion, /le.-Igne & Durand . . . . . . .  44�.283 
Door check. J .  Drees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.618 Lubricator. McNlece & Bloom . . . . . . . . . . . . . . . . . . . . . . .  449.6:14 Bgg� gf��ci�w �:��W�[�:cbiiie;,t: 'M: A:'ii&!ii; 449,364 :::�:�i:�:':!�';t��:"R.��·:�mi.it: : : : : : : :  : : : :  • •  :
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win . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  t49,liU Mall matter. machine for marking, F. N. Eth-
Draught or air forolnll device, G. W. Lord . . . . . . . . .  449.486 rid..-e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 449.868 
Drawer stoP ... S. H. Levy . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  449'462 1 Marbles, dye for the manufacture of. M. Lang . . . • 449.256 
Drier. See ulothes drier. Match racks, macbine for filling, G. H. Millen 
Drl
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Drlvlnll mecbanism. T. B. Barwls . . . . . . . . . . . . . . . . .. . . 44.Q.6OfI Inll. G. H. MIYlen Et Ill . . . . . . . . . . . . . . . . . . . . . . . . . . . 4411,3'1'1 

235 
Mea.suremellts of time. 8D&Ce or quantIty, appa-

ratus for recording, H. Abbott . . . . . . . . . . . . . . . . .  449.192 
Meat cutter. S. T. Jull . . . . • . . . • . . . . . • • • • . . . . .  . . . . . .  �4".1i85 
Meat cutter, rocki ng. J .  Tritz . • . . . . . . . . . . . . . . . . . . •• . . 449.451 
Mechanical moveme , t o  J. Z. Roraback . . . . . . . . . . . . .  449.sM 
Metal can, Reiset &; W aeber . . . . . . . . . . . . . . . . . . . . . . . .  �,lS6 
Metals. method of and apparatus for reducing. 

W. Wakely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.145 
Meter. See Pi.ton meter. 
Metronome. A. G. PlDfold . . . . . . . . . . . . . . . . . . . . . . .. . .  449,6.J5 
Mill. See Feed mill . Grinding mill. Rolling 

mill. 
Mill and power mechanism. E. C. Grlmn . . . . . . . . . 449. 118 
����:y
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Motor. See Spring motor. 
)I ucilllllre bolder and spreader. J. H. Porter . . . . .. . .  449.23:1 
Mumer. steam. C. E. Healy . . . . . . . . . . . . . . . . . . . . . . . .  449. 1 20 MultIple expansion engme. H. Dnnsmuir . . . . . . . . . .  449.:IfIj, 
Musical in8trument, E. l1;relDer . . . . . . . . . . • . . . . . • • . . . . 449.4iiS 
Mu.ical instruments. keyboard playing attach-

ment for. J. P. Becker . . . . . . . . . . . . . . .  . . . . . . .  . . . . .  449,396 
Needle points. machine for poll.hing. W. H. Day-ton . .  . . . . . . . .  . .  . .  . . . .  . .  . . .  . . . . . . . . . . . . . . . . . . . .  ... . . .  449.313 
Newspaper cover. J. Davis . . . . . . . . . . . . . . . . . . . . . . . . . 449.210 
Nut lock. F. M. Dlfany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.211 
Oil, tanner's, W. B. Davi8 . . . . . . . . . . . . • • . • • • • • • • . • • • .  449.481 
Oil •• reHnlDIl. J. D. Edward . . . . . . . . . . . . . . . . . . . . . . . . .  449.213 
Opera glas. holder. J. U. Gerow . . . . . . . . . . . . . . . .. . . . .  44.� •• 81 
Ordnance, breecb-Ioadlnll, H. Schneider . . . . . . . . .. . 449.aar. 
Ore concentrator, F. B. Morse . • • . • . . • . • • • • . • . . . . . • • • 449.292 
Organ, F. Roosevelt . . . . . . . • • • • • • • . • • • • • • • • • • • • • . • • • •  �, 177 
Orl'an. Roosevelt & Elbert . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.590 
Oven, domeFitic, J. Watson . • • . . • • . • • • • • • • • • • • • • • . • .  «.<f.4!l2 
�:�����
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Package mumg and filling machine, H. E. Smy-
ser . . . . .  . .  . . . . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . . . . . .  . . . . . . . . . . . . .  449.275 

Pad. See Harness pad. Hoof pad. Trus. pad. 
Palllnil machine. S. K. White . . . . . . . . . . . . . . . . . . . . . . .  449.001 
Paper cuttinll machine. C. R. Ely . . . . . . . . . . . . . . . . .. . .  449,525 
Paper holder and cutter. roll. W. G. Haa .. . . . ... . . .  4'9.158 
Paper holder and cutter, roll. E. E. Stanlnger • • • • •  449.501 
Pen. fountalD. H. T. Reed. . . . . . . .  . . . . . . . . . . . . . . . . .  449.2!15 
Pencil sharpener. slate. E. R. Lovett . . . . . . . . . . . . .  449.626 
Pbonograph erasing attachment. P. T. Dodge . . . . .  449.:149 
Plano action. S. R. Perry. . . . . .  . . . . . . . . . . . . . . . . . . . . . .  449.263 
Piano action. uprillht. G. M. Guild . . . . . . . . . . . . . . . . . .  449.588 
Piano tumng apparat us. A. Felldin . . . . . . . . . . . . . . . . .  449.409 
Picture or mirror frame hanger, D. G. Rulon • • • • • •  4�,tQ6 
Pill macblne. J. A. McFerran . . . . . . . . . . . . . . . . . . . . . . . 449.'24 
Pipe coupllnll. F. J. McGuire . . . . . . . . . . . . . .  : . . . . . . . . .  449.298 
Pipe couplinll. H. B. Nichols . . . . . . . . . . . . . . . . . . . . . . . .  4!9.566 �lg: {��r.:���I�S"e����".! �ie��.';��: W: P: o;iiriei'.: jl�:t� 
Pipe wrench. M. H. McNair . . . . . . . . . . . . . . . . . . . . . . . . .  449,r.27 
Pip
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PI.ton meter. J. B. /leeds . . . .  . . . . . . . . . . . . . . .  • . . . 449.617 
Planters. dropper guide for corn, A. P. Aldridge . •  44U.l00 
Platform. See Car platform. 
Pliers. T. F. Vandegrift . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.250 
Plow. J. A. McIver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 449.51;6 
Plow. G. W. Phinney . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.3"1 Plow. llanll. J .  & W. Paterson . . . . . . . . . . . . . . . . . . . . . . . 449.�29 
Plow, river cbannel, D. H. Solomon. . . . . . . . . . . . . . .  «.,q,lSt 
Plows. weed attachment for. W. D. Crowell . . . . . . .  449 41i.'> 
Plunger pres •• rebounding. T. J. Strait . . . . . . . . . . . . . 44".601 
Pocket knife. W. Schmachtenberg . . . . . . . . . . . . . . . . . .  449.l!!!l 
Pollshlnll cone. A. T. Good . . . . . . . . . . . . . . . . . . . . . . . . . .  44U.217 
Portable elevator and Wllllron unloader. R. S. 

KirkpatrICk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.447 
�g�;to ��::.;��g� &�'t&errell . . . . . . . . . . . . . . . . . . . . . .  449.127 
Press. See Baling press. Pl unller pres .. 
Press delivery apparatuB, S. G. GOS8 . . . . . . . . . . . . . . . . 449,1fi6 
Printing machIne, card, J . •  Jordu.D . . . . . . . . • • • • . . . . . •  4.9.420 
Printmg machine. chromatic, .J. Michaud . . . . . . . . . .  449. 128 
Prlntmll machine. perfecLlnll. R. M. Hunter . . . . . . .  449,448 
Prmtinl( office apparatus. J. L. Knlllht . . . . . . . . . . . . . 449.22'1 
Prlntlnll press feed Ilauge, E. I •. MeI(UI . . . . . . . . . . . . .  449.2110 
Protector. See Electric contact protector. Horse 

protector. ..Shoe protector. Shovel pro
tector. 

Pul ler. See Stum" pu l ler. Pulley. split. J. B. Cornwall . . . . . . . . . . . . . . . . . . . . . . . .  449.608 
Pulp. apparatus for rellulatlng the' consistency of 

wood, Decker & Goebel . . . . . . . . . .  . .  . . . . . . . . . . . .  449.251 
Pulp. producing Ilround wood. E. F. Millard . . . . . . .  449.686 
Pump. G. �'. Beebe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.007 
Pump, chain . B. B. Spence . . . . . . . . . . . . . . . . . . . . . . . . . . .  44.Y.bUS 
Pump piston. pneumatic. C. H. Robinson . . . . . . . . . . 449.3.-1.1 
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R .. ck. See Di.play rack. J!'eed. rack. Umbrella 
rack. 

Rail chair. A. Heyn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449,261 
Rail cbair. W. A. Pearson, Jr . . . . . . . . . . . . . . . . . . . . . 449.5,0 
Rqlls. fa.tener for Hsh plates for. J. S. Gary . . . . . . .  449.1 10 
Railway. R. H. Little . . . . . . . . . . .  .. . . . . . . . . . . . . . . . . .  449.126 Rallwoy conduit. electric. F. O. Blackwell . . . . . . . . .  449.196 
Railway cro8sinR', st reet, V. Antlerer . . . . . . . . . . . . . .  �9.433 
Railway drawlnll bead. S. W. H ildreth . . . . . . . . . . . .  449.47'; 
Ra,lway. pneumatIc. S harpneck '" Bailey . . . . . . . . . .  449.1\94 
Railway signal, electric. S. Tompkins . . . . . . . . . . . . . .  449.6:111 
RaJ lway system. electrical. S. F. B. Morse . . . ... . . . . 44P,22'i 
Railway time signal, F. B. Ide . . . . . . . . . . . . . . . . . . . . . . .  449.584 
Hallway track hfter. H. D. Brown . •. . . . . . .  . . . . . 4 11- SO'! 
Railway tracks. constructmg street. T. G. Gribble 449.117 
Railway trolley guard, electric, A. W. MltC'll'��226, 449,4110 
Ral
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Railways, 8ystem for cable, L. Cutshaw • • • • . . . . • • • •  «9.466 
Rake. See Hay rake. 
Rand trimmer, J. W. Plummer . . . . . . . . . . . . . . . . . . . .  449.282 
Ratchet wrench. W. H. Haire . . . . . . . . . . . . . . . . . . . . . . . 44.Q.476 
Reeling machine. E. E. Brad ley . . . . . . . . . . . . . . . . . . . . .  449.ilIiO 
Reflector, electric lamp, F. Cooley . . . . . . . . . . . . . . . . .  449,408 
Reilister. See Cash register. Cash and .ales reg-

ister. 
Rellulator. See Dynamo regulator. �'eed regu-

lator. 
Repeater. F. W. Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 419,574 
Ribbon clasp. J. E. /lavenny . . . . . . . . . . . . . . . . . . . . . . . . .  449,461 
Roller. See Wrinller roller. 
Rolllnil mil l .  H. Aiken . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.611 
RooHnll and Iininll felt, J. A. Sm ith . . . . . . . . . . . .. . . . .  449.1i.'l6 
Rope sbeave. sectional. Ha.rris & Thomas . • . .

•
• . . . . 44�.:ra 

Rotary cutter. reversible, J .  Barnes . . . . . . . . . . . . . . .  449.571 
Rotary engine. W. J. I\ endl� . . . . . . . . . . . . . . . . . . . . . . . 449.� 
Rotary enJline, G. H. Weston . . . . . . . . . . . . . . . . . . . . . . . .  449,]48 
RuchinJ{, E. I f .  Gosewisch . . . . . . . . . . . . . . . . . . . . . .  44�,Jl6 
RuhDK machme. paper, A. J. Carleton . . . . . . . . . . . .  «D,fiJ4: 
Sand aDd Jlravel clean lDJl machine, F. J. Hoyt . . . .  449,417 
SandpaperinR machine. V. Brotz . . . . . . . . . . . . . . . . . . . .  449.435 
Sash ba lance. F. P. Jobnson . . . . . . . . . . . . . . . . . . . . . . . . .  449 ... '18 
Sash har machine. W. H. Noakes . . . . . . . . . . . . . . . . .. . .  44W.1SO 
Sash, window. L. H. Mc(; lel lan . . . . . . . . . . . . . . . . . . . . .  449,56'J 
Saw swalling machine, J. B. Rhode ... . . . . . . . . . . . . . . .  449.481 
Saw table llaUlle. R. Kuehne . . . . . . . . . . . . . . . . . . . . . . 449,869 
Scale. automatiC plectric w eighing, J. V. Davis . • . .  «9.468 
Scale. coin operated platform weighing. N. M. 

Lowe. . . . . . . .  . .  . .  . . . . .  . .  . . . . . . . . . . . . . . .  . . . . . . . . . .  449.626 
Sectional bOiler. J. H. Mil ls . . . . . . . . . . . . . . . . . . . . . . . . .  449.il'I9 
�eparable boat. J .  Aspden . . . . . . . . . . . . . . . . . . . . . . . . .  449,241 
Sepllrator. SeetMallnetlC separator. 
Sewing and beating out seam •• machine for. E. B. 

Allen . .  . . . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,101 
Sewin" macbine, D. Jones . . • . . . . . . . . . . . . . . . • . . . • • . . «9,5.� 
Sewing machine rumer, W. A. Estaver . . . . . . . . • . . . .  449,]12 
Sewing machines, bosom platting attachment fori 

E. A. Sauber . . . . . . . . . . . . . . . . . .  .• • . . . . . . . . . . . . . 449.3ll5 
Shade adjuster. H. Du Fre.ne . . . . . . . . . . . . . . . . . . . . . . .  449.579 
Shade fabrics, macblDery for handling printed. 

Wiggin & Ratbbun . . . . . .  . . . .  . . . . . . . . . . . . . . . . . 449.005 
Shade or Illobe bolder. T. W. Pritchard . . . . . . . . . .  449.171 
Sbaft bearlnl/s, electric alarm for. G. Hannah . . . . . 449.411 
Sheet metal Hanlllnil machine. J. A. Kurtz . . . . . . . . . 449.&:14 
Sbeller. See Corn .heller. 
Ship's rlgiling. H. �'onett . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 449.4'12 
Shoe. G. Schu ltz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.500 
Sboe, G. I •. Shepard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.il89 
Sboe fa.tenlng. P. A. Raymond . . . . . . . . . . . . . . . . . . . . .  4LQ.273 
Shoe protector. C. E. Howland . . . . . . . . . . . . . . . . . . . .  449.416 
Sboes. gloves, etc •• attachment for. B. A. McFad-

den . . . .  . . . . . . . . . .  . . . . . . .  . .  . .  . . . .  . . . .  . .  . . . .  . 449.564 
Shovel protector. J T. Omlor . . . . . . . . . . . . . . . . . . . . . . 449.668 
Shutter worker. Wells & l�ewis . . . . .  . . . . . . . . . . . . . .  44"q,508 
Sifter or screen. J. B. White . . . . . . . . . . . . . . . . . . . . . . . "9.S4Z 
Signal. See Rai lway signal. Railway time sig-nal .  
SiJlnal box, non-interfererce, F .  W .  Cole . . • .  449.575, 449.576 
Riphon intermittent device, A. W. Maraun . . . . . . . .  449.267 
Bnap hook. W. T. Morris . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.LQl 
Solderinll. method of and apparatus for electric. 

A. Ro blnson . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  449.258 
Spark arre.ter. G. R. Anderson . . . . . . . . . . . . . . . . . . . .  449.512 
Speed measure. G. Berry . . . . . . . . . . . . . . . . . . . . . . . . .  �P.39R 
Spinmng spindle step bearlnll. J. W. Wattles . . . . .  4!9 •. 141 
Spr l DJ( motor, B. Rewbelt . . . . . . . . .  . . . . . . . . . . . . . . . . .  449.Md' 
Stamp affixing machine. W. H. King . . . . . . . . . . . . .. . . 449.544 
Stamp. self-Inkinll, C. S. Burton . . . . . . . . . . . . . . . . .  449.:109 
Steam and hot water generator, D. A. Dickinson . •  449.150 
Steam bOIler, H. B Buck land . . . . . . . . . . .  . .  . . . . .. . .  449.244 
Steam engine. E. W. Cu rtiss . . . . . . . . . . . . . . . . . . . . . . .  449 201 
Steam engine, 1. Kentnow8kt . . . . . . . . . . . . . . . . . . . . . . . .  ,"11,-122 
Steel, composition for use in the manufacture of, 

J. Macklntire. . . . . . . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . 449,541 
Stoker. automatiC, A .  M. Gow . . . . . . . . . . . . . . . . . . . . .  44U.151 
Stone. artJilctal. I..J. Enricht . . . . . . . . . . . . . . • . . . . • • • •  449,]52 
Stone compOSition , artiflcial. L. Enricbt . . . . . . ... . . .  «'4. 151 
Btone. manufacture of artlHclal, r •• Enrlcht . . . . ... . 449.Z14 
Stone or cement, artiftclal. L. Enrtcht . . . . . . . .. . . . . .  449.619 
Stol>per. See Bottle stopper. 
Stove, C. O. Grave . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4411.218 

An eJ[perience of forty years, and the preparation of 
more than one hundred thousand applications for pa
tent. at home and abroad. enable n. to understand the 
law. and practice on both contments. and to po.sess un
equaled facilities for procuring patents everywhere. A 

synop.ls of the patent laws of tbe United States and all 
foreign conntrle. may be had on applicatIOn, and person. 
contemplating the .ecuring of patenta. either at home or 
abroad. are 

I
nvited to write to this omce for prices, 

which are low. In accordance with the time. and our ex
ten.lve facilities tor condnctlng the bu.lne.s. Adctre.s 
MUNN & CO • • office SCIENTIPIC AIIlBRlCAN, 861 Broad

... ,. New York. 
Dry c loset. I. J. Ordway . .  . .  . . . . . . . . . . . . . . . . . . . . . .  449.2114 1  MeaMllrements. apparatus for; determining mln-PrJ''''' 1t1lp,llrlttllJ, S. G. PIiIllIPII . . . . . . . . . . . . . ""-170, 4411,281 ute. w, A. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449,116 

Stove. 011. L. T. Wtlcox . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  449.348 
Stove, water back lias ooOklnll. H. Ruppel • • • • • . • • •  449.1'19 

© 1891 SCIENTIFIC AMERICAN, INC.



Stump puller. W. Smith . . . • . . • . . . • • . • . . . • . • • • . . • • • • •  449.5!l6 ��W:;� .r.u*�'il'J\'t'�:� �������h� .�. ����: : : : : : : : : . 
�JlI 

Supporter. See Garment .upporter. Suspender •• W. J. Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.141 Switch. See Electnc .wltch. Switch and .Ignal apparatu.. hydraulic. J. A .  Zlnn . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449 Switch tongue adju.ter. I. Mowder . . . . . . . . . . . . . . . .  44� Swivel. H. K. Kelley . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .  Syrinl>:e. electro-therapeutic. E. Bart.ch . . . . . . . . . .  . TarJ!et. self-indicating, J .  Paterson . . . .  . . . .  . . • . . . .  Telell(raph transmitter. H .  G .  Robbins . . . . . . . . . . . . . . (49.17' Telephone. W. Humans . . . . . . . . . . . . .. . . . . . . . . . . . . . .  4'U,254 Telephone circuit and apparatuf:I, J. J. fJarty . . . . . . 449,106 Telephone Mound tr .. n.mitter. A. E. Schatz . . . . . . . . 449.191 Thermometer IlraduaLioa- machine, J. D. HaU . • • • •  449.442 Thermometer prtntmg machine. J .  D. Hall . . . . . . . .  449.444 Th�rmoweter tube fil ling apparatu •• J .  D. Hall . . . . 449.443 Thill coupllnl>:. �'. N. Kelsey . . . . . . . . . . . . . . . . . . .. . . . .  449.'1b'1 Thill couphng. Rose & Thompson . . . . . . . . . . . . . . . . . .  449.235 Thrashing cylinder. C. �·rantz . . . . . . . . . . . . . . . . . . . . . . . 449.'38 Thrashing machines, straw stacking attachment for. A. P. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.556 

�ll:: �g�����il:� ·l:.1���i · : : : : : :  : : : : : : : : : : : : : ::: : : : : :  m:lM Tire for vehicle wbeel •• C. Challlner . . . . . . . . . . . . . . . . 44U.281 Tire fur vehicles, rubber. A. Straus . . . .  o • • • • • • •  o • •  449,502 Tire for wheels. rubber. J e1feries & Grant . . . . .. . . . . 419.650 Tire tightener. A. M. Reeves . . .  . . . . . . . . . . . . . . . . .  449.234 Tobacco .tick. T. If. Ellinjlton . . . . . . . . . . . . . . . . . . . . . 44�.oIb!l Tobacco stripping and booking machine, J . R. Wil liam . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.89' Tool holder. boring. S. P. Graham . . . . . . . . . . . . . . . . . 4l�.246 Toy, sounding, D. \V. Watrous . . • . . . . . . . . . . . . . . . . . . .  449.146 Transom lifter, A. L. Pen Dock. . . . . . • . . . . . . . . . . . . . . 44�.429 Transportation. method of. W. C. Andrew . . . . . . . . . 449,102 Trap. See Insect trap. Trap •• Inserting .prlDll:s in. E. S. Hotchkis . . . . . . . . .  449.!i.'l4 
Trees. machine for buddinl>:, W. M .  RoweU . . . . . . . . 449.6a1 '.I'rimmer. See Band trimmer. Troul>:h. See Water troua-h. Truck. electric motor. F. O. Blackwell . . . . . . . . . . . . . . 419.197 TrUCk for railway cars. Pflnlil'st & Bemis . . . . . . • . • . •  44U.;i82 Truck for suspended cars. R. C. ForHyth . . . . . . . . . . .  4t.Q.318 Tru •• pad. J. Garcia . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  449.47� Tubular bOiler. down draugbt. D. V. O'Brien . . . . . . 449.i!81 Type to type bar •• tool for ciampinI>:. H. Abbott . . . 449.100 Typewriting machine. CHnton & McNH.mara . . . . • . .  449.616 Typewriting machine. B. T. Mul ligan . . . . . . . . .. . . . . 4.49.560 Typewrttinli{ machine. A. B. Reid . . . . . . . . . . . . . . . . . . .  44U.296 Typewritlnl>: Inachlne. H. H. Unz . . . . . . . . . . .  ; . . . . . .  449.640 Typewriting machines. p lat.en for. H. Abbott . . . . . 449. 191 Umbrella rack or .tand. C. R. Risdon.. . . . . . . . . . . . . . .  449.173 Unloading apparatus. R. S. K irkp .. trlck . . . . . . . . . . . .  449.448 Utensil. combination household. S. Welch . . . . . . . . .  449.147 Valve. ball COCK. T. R. Keyworth. Jr . . . . . . . . . . . . . . . «9.mil Valve. center seal and by-pass, W. Crll>:hton . . . . . . .  449.678 
V .. lve. cut-olf. J. I I .  King . . . . . . . . . . . . . . . . . . . . . . . . . .  449.123 Valve for compound enllines. startinll. W. B. Yeo 449,457 Valve for expansion pipes, Mfety, Bryant & Crow 449,343 

t:\!:.f;:;t�����. �';,a:;,.!l�:����. � .l.l.�b.����. : . : : : :  m:w Valve. steam eDa-me. J .  E. Waterous . . . . • • • . . . . • • • •  449,5Oi Vat and cburn. J .  Han.en . . . . . . . . . . . . . . . . . . . . . . . ... . 449.321 Vehicle. convertible. G. I I .  & G. H. Hutton. Jr ... . 449.366 Vehicle running gear. E. O. Pease . . . . . . . . . . . . . . . .  449,421 Vehicle .eats. jointed il'on for. G. H. & G. H. Hut-· ton. J r  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.419 Vehicle wbeel . J. N. Clou.e . . . . ; . . . . . . . . . . . . . . . . . . . . .  449.205 Velocipede. J. Kdel.tein . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «9.111 \'elocipede. '1'. B. Je1ferY . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.220 Velocl pde. J .  O. Rathbun . . . . . . . . . . . . . . . . . . . . . . . . . .  «9,883 Velocipede. A. W. Schiedlnjl . . . . . . . . . . . . . . . . . . . . ... . .  449.4.'l8 Vulcanizer. J .  Ferl>:u . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.470 W8I<00 bed •. rub Iron for. G. A. Nelson . . . . . . . . . . .  4(9.425 Wuon, dumping. J. W. Dunham et al . . . . . . . . . . . . .  449.212 W8II:on. dumplol>:. J .  A. Klees . . . . . . . . . . . . . . . . . . . . .. . .  449.265 Wa.binjl macblne. I,. F. & N. Stout . . . . . . . . . . . . . . . . 449.600 Watcb bow fa.tener. E. Klahn . . . . . . . . . . . . . . . . . . . . .  449.256 Watch case, tra.veler's, K. A. JJ&nten . . . . . . . . . . . . .. .  449,370 Watchmaker'. pliers. E. E. Coble . . . . . . . . . . . . . . . . . . .  449.�10 Water closet. portable. A. J. Nile . . . . .  ; . . . . . . . . . . . .  449.426 

;:�:� �� .... W!�rd:;.i�:�Yt.811::. White .::::::: '::.::: : : :  �:� Water trough. B. Koeppe . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.481 Waterways, apparatus for scouring, E. G. Holden 4.49,4.79 Weather strip for 'frelght car doors. W. R. Betham . . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,399 Web fabric •• machine for jluiding the edl>:es of. 
L. Hollingworth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.623 Well>:blnjl macbine. automatic. H. E. Smy.er . . . . . .  44,4.276 WeiJ;l'hioQ' mechanism, grain. S. E. Brown . . . . . • . . . •  449.W2 Weldinli{ machines. burr preventerfor electric. E. Thom.on . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  449.'l57 Well .mklng. expan.lon drill for. A. Cameron • . . . .  449.610 Wells. groove cuttin2 machine for 011 or gas, J. L. Addi.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . «M69 Wheel. See Veblcle wbeel. Wind wheel. Wheel scotcbinl>: device. cart. E. Murl>:atroyd .. . . . . 449,269 WhlffieLree. J. M .  Blondell . . . . . . . . . . . . . . . . . . . . . . . . . . .  449.647 Wind wheel. F. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449.489 Wind wheel . M. C. Robbin . . . . . . . . . . . . . . . . . . . . . . . . . .  (19.589 Wmker attachment. M. San.oucy . . . . . . . . : . . . . . . . . .  449.(97 Wire. makinl>: seamles. plated. I. F. Peck . . . . . . . . . . 449,428 Wire, manufacturing seamless gold plated. C. R. Smith . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  449,188 Wire. manufacturlnl>: .eamle.. hollow. C. R. Smith . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  «9.182 Wrapper pa.ter. C. Y. Knight . . . . . . .  . . . . . .  . .  . . . .  4·19.124 Wrench. See Monkey wrench. Pipe wrench. Ratchet wrench. Wrench, H. Hammond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 449,410 Wrench. G. I. M�Cauley . . . . . .  . . . . . . . . . . . . . . . . . . . . .  449.�67 Wrlnjler roller. C. A. Kohl . . . . . . . . . . . . . . . . . . . . . . . . . .  ",'.545 

TRADE MARKS. 
C'l>:srs. J. Alvarez & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.262 Cia-ara, 8. Azcano y Meana . . . . . . . . . . . . . . . . . . . . . . . . . . ' 19.26.'i Cljlars. V. Bu.tlllo & Brother . . . . . . . . . 19.264. 19.267 to 19.272 CIl<nr8. J. S. Murias & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.266 Cll>:lIr •• J. Villamil & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.266 Coal. cannel. Macfarlane & Mordue . . . . . . . . . . . . . . . . . . 19,289 Deterllent. composition resembling soap. Hyde Carpet Cleaner and Moth Exterminatinl>: Co . . . .  19.259 Hair restor .. tlve. J. T. Fay . . . . . . . . . . . . . . . . . . . . . . . . .. . . 19,242 Ho.e .upporter •• G. Fro.t & Co . . . . . . . . . . . . . . . . . . . . . . 19.205 Liniment. P. M. Murray . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.2iJ8 Meal. C. O.kamp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.234 Paint. black. H. S. Fassett & Co . . . . . . . . . . . . . . . . . . . . .  19.242 Pil ls. Eo Krauth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.232 Porcelain ornament. and toilet and table ware. Haviland & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lP.257. 19,258 Remedy for blood and liver dl.ease •• D. G. Pott • . .  19.260 Remedy for rheumatism, neuralgia. and like dis-ea.e •• J. D. Groves . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  19.231 Rice. prep .. red. Crystal Rice Milling Company .. . . . . 19.�41 Seed. bird. French. Rickards & Co . . . . . . . . . . . . . . . . .  19,:/66 Seed •• bulb •• plants. trees. and shrubbery. J. L. ·Chlld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19.255 Shawls. woolen. F. T. Bauch . . . . . .  . .  . . . . . . . . . . .  19.25' SheH.rs. and BCisBors. and table, Pocket, and shav-
Soa���ll���'J.t..;,;:·l�����i,;: : : : : : : : : : : ·. : : : :·.��·��: Ig:�U Soaps aod lotions, totlet, E. Rimmer . . . . . . . . . . . . . . . . . 19.244 Sp1".lnklers, automatic, R. Wood . . . . . . . . . . . . _ . . . . . . . • .  19.2.112 Stove •• heating Bnd cooking. F. A. Klaine . . . . . . , . 19,238 Tin plates, Copper Miners Tlnerlate Company . . . . . 19,2t6 Tin plates, Pontypool lron an Tinplate Com-ne�: Uf,2.111 TID plates and terne plates, Copper Miners' Tin-plate Com pany .  . . . . . . .  . . . .  . . .  . . . . .  . . .  . . . .  . . . . . . .  . . .  19,246 Tin plate. alld terne plates. Pontypool Iron and Tinplate Company . . . . . . . . . . . . . . . . . . . . . . . .  19.248. 19,249 Tin plate •• terne plates. and tin talltger •• Old Castle Iron and Tinplate Company . . . . . . . . . . . . . . . . . . . . . 19.247 Topical remedy. A. I. B .. bendreier . . . . . . . . . . . . . . . . . . . l.Q.25.� Wines and alcoholic liquors. H. S. Woodbury . . . . . . 19.281 

DESIGNS. 
B .. dl>:e. C. F. Iron. .  . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.645 Basket. fruit. J. A. Doty . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.641 

g���I:.p.f.aelb�·w������: · : : : : · : : : : : : : · : : : :: : : : : : : : : : :  �:� Dental cabihet. T. J. Collins . . . . . . . . . . . . . . . . . . . . . . . . . . 20,64.� Embroidery. P. K leebera . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  20.652 

�':.';:'.ft�efo�'l."�i'!.':.9��tc� f{�'t.e;:aiii .. ;.:ay:::. :::: : : :  rJ:31¥ Han die for spoons, etc., R. Leding • . • . . . . . . . . . . . . . 20.649 I l andle for spoons. forks, etc .• W. B. Durgin . . . . . . . 2O,SU Lamp .hade. A. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . 2O,I161 Neckscart, ornamentation of, S. FinkeJsteln . . . . .. . . 20.R42 Paper. etc . •  wrappi.ml. H. W. Burtch • . . . . . . . . . . . . . .  �,654 Spoon. E. C. Baumerraa . . . . . . . . . . .  . . .. . . . . . . . . . . . . . .  . . .  20.61>5 Spoon. etc .• E. Harrl . . . . . . . . . . . . . . . . . . . . . . . . . . . . :lO,r>li1. 20.658 Spoon. etc .. R. Ledlnjl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2O,ti1iU Spoon or fork handle. H. B. Swart . . . . . . . . . . . . . . . . . . .  :!O.6!i3 Toy bank. R. Fri.ble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20 646 

A printed copy of the speclHcatlon and drawinjl of any patent in the foregoing Ii.t. or any patent In print. I •• ued since 1863. wil l  be furni.hed from this oftlce for 
25 cents. In ordering please state the name and num" ber of the patent desired. and remit to Muon & Co .• 361 Broadway. New York. 

(!anadln n  l'arentll may now be obtained by the inventors for any of the inventions named in the for&' �'l.� 1}�tCo��1i���d t::l �� ":ill'g�ea ft�tte :��e?f J� 
fnll InstrUction. address Munn '" Co •• 361 Broadway. Nllw York. Ol.ber torei&ll fl8,tenta ma)'aI8obeobtaiD.� 

Icitutifit j,mttitau. 
Inude Pap, each ll_lIl'tloll • • •  "3 eenttl a IIDII. Back PBlrIl. linch illsertion • • •  81.00 a line. 

The above are charRes per 811:ate line-about eight words per line. Thi. notice .how. the width of the line. and is S9t in agate type. En�ravinj!'8 may bead advertisements at the same rate per a�ate line. by measurement, as the letter press. Advertisements must be received at publication omce as earjy 8S 'llhursday mornIng to appear in next iSBue. 

U SE A DAMANT WALL PLASTER 
nen.e, and Ad. not check or crack. imLnerviiou.s to wind. water. It dries in a be applied in It is in ",en. 

i;iih;i;-;g:i,,;T,�,,::��;-d ::m:,t;:? 
for the 

Addr· .•• A D A M ANT M FG .  CO. 309 E. Gellese" "'t., S"rllca8e. N .  Y .  

Patent Foot Power Machine 
Complete Outfits. 

Wood or Metal workers without steam power. can successfully compete with 
�X iflt'\t s�'ltIWGu·Wfa��{n::;; latest and most im�roved for practical shop use, also for Industrial Schools. Home Training. etc. Catalogue free. 

Seneca F a l l s  Mfe:. Co. 
696 Water Street. Seneca rall •• N. Y. 

STEREOTYPING; THE PLASTER AND 
��';.��.p[�ge��:�·�lyg�Pgli���a't"a�J'r:foa;:;i��g%et�� �::�ri�i\����gb��g �r������s���tCl�t�in��outiW��t�� tions. A paper of great interest to every printer. By Thomas Bolas. F.e.S •• F.r.C. SCIENTIFIC .AMERICAN 
SUPPLEMENTS, ""3 and ""4. 10 cents each. 

The Sebastian-May Co. 
Improved Screw Cutting 

�:���LATHES 
Drill Presses. Chucks. Drill�, Dogs. and Mu.chinists' and Amateurs' Outfits. Lathes on trial. Catalogue. mailed on application. 
163 to 16" Highland A SIDNEY, OHIO. 

ADVERTISING SPECIALTIES !  !:';,'i,�::::h8t ';,s:'h:�� manufactured on royalty, inventions of novelty or ntH .. ity that can be used for advertisiD.)!. Correspondence invited. 'l'he Tuscarora Advert ising Co., Coshocton, O. 

·CO'lll�l. 
II Small Eleotric Motor 

for Amateur.. lIlu •. In Sci. Am. 
Supp •• 78:1. Materials and directions for maklDll: sent by mall. ��;;.;,Pni��� R�r�?g�·�rsiI�W Mfr. of 1Iliectrtc Machinery. 958 Grand Ave., New Haven, Conn. 

S T E R E O T Y P I N G.-A VALUABLE 
series of lectures by Thomas Bola •• dl.co.slng the most 
m���:"g'�!������a}:!� Pn"\����ilt1f,?r:��icA;��� 
��E;�·ta� :�t·llllce"��d�rotn alr�g;':e:l'e�� each. 

" Improvement the order of the BIle." 

THE SMITH PREMIER TYPEWRITER 

Important Improvement ••  All the Essential Features greatly perfected. The Mo.t Durable In A I ilmment. Ea.iest Runninjl and Most Silent. All type cleaned in 10 second. without soiling the hands. 
The Smith Premier Typewriter Co., Syracuse, N. V., U. S. A. 

Send for Catalogue. 

The 

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

Standard 

ELECTRICAL ! Small Motors �, l4. and � Hor.e Power. Small Incandescent Dynamos. 5, 10. and 20 Lamps. Our own design Rnd make. Very efficient. NOVEl,TY ELECTRIC CO .. M North 4th St.. Phlla..Pa. 

OIL WELL SUPPLY CO. Ltd. g91 &: 92 W A TER STR EET. 
Phtsburgh, l'a • • 

M anufapturers of everythi.ng needed for 
.A. :Ja. T E IS Z .A. 1V  �lIiJXoXo_ 
for elther Gas, Oil, Water. or Mineral Tests. Boilers. En�jnes, Pipet Cordage. Uril l ing Tools, etc. Il IustJ:Sted catalogue, price Hsts anodn dr

i:g���:. sheets ��I;;Jy;;r 
A H YDRAULIC OR J ET- PROPELLED 
Steam Llfeboat.-Description of a naval lifeboat propelled by a jet of water. with full details and account of the main feature. of construction and of the trials made 
of it for maneuveTing power. With ' illustrations. Contained in SCIEN"TI FIC AMER I C A N  bUPPLEMIl:NT. No. ""0. Price 10 cents. To be hud at this office and from 
all newsdealers. 

ARTESIAN Wells. Oil and Gas Wells. drilled l'l i� �::?;;::::� 
:' .,';,��'!,'I= able Horte Power and Mounted. 
Stesm Drilling Machines for 100 to 
fill!) ft. Send Geents for Illustrated catalo/ICus. Pie .. ce A . -lcllian 
"�i:!�e����e�'W:�\�rt' 

GYMNASTICS FO R GIRLS - AN IN-
terestl!lll account of the  course of Instruction jrtven at the Berkeley Athletic Club for Ladie.. With 18 illustration.. Contained in SCIENTIFIC AlIIERICAN Suppr.,,
MENT, No. "33. PTice 10 cents. To be had at thl. . oftlce and from all new.dealers. 

CX...A.��� S 
Ventilating and Drying 

F A N S. 
and expects in the future, Running. A d j u . t  .. b l e  

. h . h 
Self-Oiling BeariDils. 

as It as III t e past, ����ol�TI:���.Wool to lead all others Wa.hlnJ{ and 
in adding improvements Machine •• 

h ' 11 1 b GEO. P. CLARK, Manur. 
to W at WI a ways e Box L. Windsor I,oeks , Ct. 
the true model of a 

Typewriter OTT0
33�!�

0

�
D
�GINES TO BUSINESS MEN • Engines and Pumps Combined. The value of the SCIENTIFIC AMERICAN as an adver. ti.injl medium cannot be overe.tlmated. It. Circulation --- For COAL GAS 

�o��Jb\�';,"l'��t:�e;hi��ot:I�\�£ �rlte";���rJ.��,;�� Wyckon; Seamans & Benedz'ct, or GASOLINE. 
rles. and I. read In all the principai librarie. and reading :U '  
rooms of the world. A business ma.n wants something 
:a�:r�h�H!O ;:�t�i�i���tt�s:�e��i�n b� �,:t�h::W:e advertIses In the SCIENTIFIC AMERICAN. And do not 
����h:t::rv���:�nforaf::�J:Eu:::1�� �O:E�C��B��!� seiectinJl' a list of publications in wUlcn you decide It i8 for your interest to advertise. This i8 frequently done. for the reason tast tlle BIilent gets a larger commiSSion t rom the papsr. havinl>: a smwl Circulation than is aUowed on the SCIENTIFIC AlIIERICAN. For rates see top of first coJumn of this page, or address M U NN &; CO • • Pnbn . h p1'll. 

301 Broadway. New York. 

Barnes' New Sensitive Dril l 
Hall These Great Advantalrell l 

er���.rci'r
d

n(�r:i:��·f!:,.�I:ll�t�. 
bo':- lI:; 

�a:'f��n o"re:r.7r�?n;tLh.3��.st:fo�!':,� }�.� r.�: ��I>: J."ew:i��a::l£b"e"S!i�1 :: tl!': :'[l�r:p�nhee work may demand. 
W. F. &; JNO. BARNEI'! CO., 

1999 Ruby St.. Rockford, Ill. 

THE DAIMLER MOTOR 
'I'HE DAIMLER MOTOR CO. I. prepared to furni.h 1, 2. and 4, HOl'8e Power 

GAS or PETROLEUM MOTORS 
for all Indu.trial Purpose.. Ful!y iUustrated catalog"" 
and price list on application. Motor. In operation at 
Works, Stein way. LoUll lslllnd City. 
Olliee. 1 1 1  East 14th Street. New York City. 

NEW YORK TRADE SCH OOLS.-DE· 
scription of the New York Trade School. whicb were 
::��!i����onj���:�e��� ����� f���:'������';fat�� yonn" men alreH,dy in such .trades to improve 1 hemsel ves. With 10 illu.trations. Contained In SOIlCN "r lFIC AM E ItI. 
CAN SUPI' I ,>:MENT. No. " 8 1 .  Price 10 cent.. To be bad at this office and from all newsdealers. 

CK a, O R E  BREAKER 
Capaeity up to 200 tOUB per bour. 

Has produced more ballast. road metal, and broken more ore than aU otber Breakers combined. Builders of High Grade Mining Machinery. Send for Catalogues. 
CATES I R O N  WOR KS, 

30 C So. Clinton St., (:hie"go 
215 Frankltn St.. Boatciu, Mass. 

327 Broadway. New York. 

, -;-, -/ ' T IGI IT&SLAGK BARREI_HAC H IN ERY 
�1  I - .:. A S PE C I A LT Y c. r 

- =-= J O H N  G RE E NWOOD & C O R O C H ESTER N Y 

PATENTED N OVELTI ES ��r 'fbe:l�n:��� facturer or inventor. H. B. HARI'ORD & SON. Office Rooms. 9 & 10 Exchange Bldjl. IlK VIm Buren St. Cbicago. 

DEVELOPMENT OF A M  E R I C  A N  
Blast Furnace •.  wIth special reference to large Ylelds.By James Gayley. A deSCrim10n of .ome of the princ1-
��.:'Is:t I�u�= �dthp'i-ac����y S::�. ��':'�;:,{ ��� trao�narilY large yields have been obtained in the last decade. With 8 figure.. Contained in SCIENTIFIC 
AMERICAN SUPPLEM ENT. No. " " 6 .  Price 10 cents. To be had at this oftlce and from all new.dealers. 

Starrett's Universal Bevel Protractor 
Weigh. 6 ounce.. Blade In. br.J<iO In. Stock 4 In. p'rlee 1:i.00. 

Surface GaUlle •• Combina.tion Square •• Fay's Patent 
Calipers. Sc'U; Iltfc;Pi(J::��·s, s§r:e' Rule •• and full line of ll'lne Tools. 

W" Send 2-cent stam.Jl for full list. L·�'t'f��Ik�T.,.�LTo'C��8. 

AN EW �;rALOC UE 
VALU ABLE PAP E R S  

Contained In SCIRNTIII'IC AlIIBRICAN SUPPLBlIIENT. sent 
'f'H oj chatVe to any addre.l. 

1Il11K. <11; co •• 361 8roa4_a)'. lIew York. 

SCHLEICHER, SCH U M M  & CO. 
PHILADELPHIA, 

CHICAGO. NEW YORK. 

ON GAS EN GI N ES. - A VALUA BLE 

Crft?�y01·�f�����; I�:b���t,:'��I:;,�0.¥����i�:'1� �� tall the " Simplex , .  eDltine Invented by tbe autlior and 
M r M alandin. With 23 figure •• Contained in SCI"NTIII'IC 
AlIf"RICAN SUPPLEMENT. Nos. ' J  � and ' 1 0. Price 10 cents each. To be had at this office and from all neWIdealers. 

Useful Books! 
Manufacturers. Agnculturl.t •• Chemist •• Engineer •• Me

chanics. Builders. men of leisure. and professional 
men. of all classes. need good books In the line of 
their respective calling.. Our post office department 
permits the tran.mission of book. through the mail. 
at very small cost. A comprehen.lve catalolltUe of 
useful book. by di1ferent author •• on more than Hfty 
di1ferent subjects. has recently been publi.hed for 
free circulation at the office of this paper. Subject .. 
cl .... lfted with names of author. Per.ons desiring 
a COpy. have only  to ask for it. and It will be mailed 
to them. Addres., 
M U N. &; CO .. 361 Broadway. New York. 

EXCELLENT BLACK COPIES. only equaled by Lithography. of an�tMI1I.I} writttln or drawn with any Pen by �����:��A U TOCO P Y I ST free. Ten Eyck & Parker, 66 Pine Street, New York 

E d co Syste m .  
Complete Electric Lijlht and Power Plant.. ElectriC Str:�.:fa:;j,!r'i��e"Jair�:o�C��:::Ot�heo;..��'�.and 

THE ELECTRO DYNAlllW COMPA N Y. 
224. Carter St., Phil .... Pa. « Broadway. New Y Ol'k. 

© 1891 SCIENTIFIC AMERICAN, INC.



Fl>wnded by Mati ... " Carllf/l, I785. 

H E N RY CA R E Y  B A I R D  &. CO. 
Industrial Publhhers. Booksellers, and Importers, 

S10 Walnut St •• Philadelphia. l'a • •  U. S. A. 
tr'Our new and Revised Catalogue of Practical and 

Scienttflc Books, 86 pages, Svo, and our other Cata.lo�u�B 
and Circulars. the whole covering every branch of SCI
ence applied to the A rts. sent free and free of p.0st�e , 
to any one in any part of the world who wilJ "furmsh hIS i 

Ititutifi t �mtritIU. 237 
PROPOSALS. 

PROPOSALS FOR IMPROVEMENTS :m 
MAIL· BAGS, MAIL-CATCHERs-AND 
MAIL·BAG J.ABEL-HOLDERS. 

POST OFFICE DEPARTMENT. WASHINGTON. D. C .• 
February 28, l8Il1.-Sealed proposals from patentees or 
t���e::�{���S 

tt�r Ji���t�f O���l��e 
a�� �r;:i�lt;d

m��: �ag8 of any kin d ,  and in t.he construction of mati-bailS. I mail-catchers. and devices for labellin/l mail -b8.iZ's. wHl 
I be received at this Department Until noon, on \Vednes. ;;;s�R'S HAN D- B O O K  O F  LAN D  I 

A N D  MARI N E  E N G I N ES.  
-.- _ .  ",�-., . �J';t 

t�e"i�e;c"C��d���e
o!'i���he

e����i�S:tIO*!� ���gg��II� 
Contai ning a. description and illustrations of every 

descri ption of Land and Marine Engine in use at the 
date of its publiclltiOD, whether Aim ple 0 · '  compound. 
ho rizontal, vertical, beam. steeple. direct-. cting. back-
���i��ei:�:���n�S:i!�����;�t.nkp�{c!�����. : .�.

i�3��O 

By STEPHEN ROPER, Engineer, 
AUTHOR 0" 

Practical Handy-Books 
-FOR-

ENGINEERS ANn FIREMEN 
���\�':n.'b�:.:'�Ill.�o�iea;,:,· Boii.ij.··::.·::::::.: :�����. $�� 
Hand- Book of Modern Steam lfire Engines . . . . . . . . . . 3.50 

F I R E F E LT THE N EW NON·CON DUCTIN G MATERIAL 
is a Flexible Felt Made of Pure Asbe8tos, in a 
finely divided fibrous state. indestructible by heat and • unexcelled as a Non-Con ductor. U. �. Navy �est� show 

it to be superior to Hair Felt tn Non-CoDducting qualities. Made Into 8ectlOD8.1 form 
for pipes and Into sheets and rolls for larl<e surfaces. Send for SamPles

h
• 
A b A sbe�to8 Boi ler Coverlu&,s. i!!team Packln&,s, A sbe8to8 Clot . s eotos 

��I�
dlc':L:�i!'M�:i�.:i:SPENCE CO . . li9 and 61 Liberty St., New York. 

BRANCHEs :-Phlladelphia, Chicago. Pittsburgh .  Boston. 

EVERY USER OF M,lCHINERl 
SHOULD LEABN How to Use Loose Pulleys. 

Useful Information on this sub· 
1(.��·.�O.ip�·-�� :�e��� �����!���s� 

& TIFT, Cincinnati, Ohio. 

STEEL NAME STAMPS, STEEL 
Figures, Alphabets, Burning 
Brands, and LOJr Hammers. 
Printtng Dies, Brass Signs, Door 
Plate. and Seals. 
B��4Lg,�e�a&St�?;f.,;'<:'�1;,�:V6. 

ICE·HOUSE AND COLD ROOM. -BY R. 

�ue8tions and Answers for Engineers . . . . . . . . . . . . . . . .  3.00 
Rggg;':'l?,�':t��hl���°;ft���e

B(;i1';r::::::::::::. : : : : :  �f2 ELECTRO MOTOR. SIMPLE. HOW TO Inst;�;�o
e�R . . ��l.� . . ������.t.IO.�� . .  ��:. . ���.

i
���.

r.8 . .  ��.�. 2.00 :�f�r d��i�era:d
o������:���0:t �e��alis�)i���� Catechism of High-Pressure Steam Enginefl . . . . . . . . .  �.OO amateurs to make a motor which mlllht be driven with 

G. Hatfield. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN Sup.. 
PLEMENT, li9. Price 10 cents. To be had. at tllis office 
and of all newsdealers. 

·T Y P E W R I T E R S. l Largest like establishment In the world. First
class Second-hand Instruments at hal! new prices. 
Unprejudiced advice given on all makes. Ma.
chines sold on monthly payments. Any Instru
ment manufactured shipped, privilege to examjne. 
EXCHANGING A SPECIALTY. Wholesale prICes 
to dealers. illustrated Catalogues Free. 

Young Engineers' Own Book . . . . . . . . . . . . , . . . . . . . . . . . . . . tOO I advantage by a currp.nt derived from a hattery, and 
They are the on-fy books of the k i n d  ever published in I Which would h llve sutHcte�t power to operate a foot 

this country, aDd they are so pla i n  that any engineer or la�he or a.ny machtnp reguirinli{ n�t over one man power. 
fireman that can read can easily understaDd them. \\ ith 11 ftg�re8. � Co�rtauled �n �C[ ENTIF I C  AMEIUCAN 

Send for Descriptive Catalo!(ue mailed free. SUPPL"MENT. N o. 64 1 . Prlce 10 cents. To be had at 
FI>T sale b all bookseliers. or '{lill be sent to any part of this omce and from aU newsdealers. 

the United :¥tates I>T Canada on receipt of list price. 

� SeM money in Registered Letter, P. O. Order, OT 
Postal Note. 

E DWA R D  M E E KS ,  
1 012 Walnut Street, Philadelphia, Pa. ------------------------
ARCHITECTURAL BOOKS. 

Usefu l ,  Beautifu l ,  and Cheap, . 
To any person about to erect a dwelling honse or st.". 

ble, either in the country or city. or any bnilder wishing 
to examine the latest and best plans fl>r a church, school 
house, club house, or any other pulJlic buUding of high 
Or low cost, should procure a complete set of the ARCHI. 
TECTS' AND BUILDERS' EDITION of thp. SCI ENTIFIC 
AMERICA N. 

RJ- · !E�!ST����! 
IN THE WORLD. 

.... Speed. Comfort and Safety. 
AGENTS WANTED. 

Large lIIustraled Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

STAM:FORD, CONN. 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions lor construction, with one 
��:���o�ea��n�OI�:��� i��t ���I�r�r���o��� 
out the year at a temperature of from (U0 to 36'. COn· 
tained In SC'IENTIFIC AMERICAN SUPPLEMENT No. 1 16. 
Price 10 cents. To be had at this office and of aU news
dealers. 

BLUE PRINT Paper, Superior Quality. 
Photographic Supplies. 

Send for catalol<ue. 
T. H. McCOLLIN & CO .• 11m Arch Street, Philadelphia. 

TYPEWRITER t 70 Broadway, New York. 
IIEADQ.UA:RTE:RS. \ 144 La Salle St., Chicago.j 

'B���:��!!ri!�E�!e�i����a!!!!II��� . centage of water u8sd, either with full or part 
gate drawn, and Is the simplest constructed and 
be8t finl8hed wheel In the market. Can fill your - .- order promptly. BURNHAM BROS . •  YORK, PA. 

IMPORTANT TO PATENTEES. 
Inventors of N oveltles, etc., will find it to their interest 
�e��nh�tti�'i:'af<ia��n/o!aF�rc"�.:r::��d tg';�;I�J5: 
partment, Franklin Square, New York. . 

FAM I LY ICE  MAC H I N E  }:;1i;u'it;.: lM/:;' 
I •• Dermil(1lY. 126 W. 25th St., N. Y. State Rit;hts fl>T sale. 

KOCH'S DISCOVERIES . -A FULL AC· 
g�u�;i�� Dfi. ����'\v'i�e�YIW�S\��i';,"ri'��Si'8��k'l'n';,'�� 
SCIENTI FIC AMERICAN SUPPLEMENT, N o .  7S"l. Price 
10 cents To be had at this office and from all news
dealers. 

Tbe information these volumes contain renders the 
work almost indispensable to the architect and buil der, 
and to persons about to build for them selves they will 
tInd the work suggestive and most useful. Tbey zontain 
colored plates of the elevation, plan, and detail draw. 
Ings of almost every el .... s of hui1din�. wltb specifica. 
tlon aild alJproxlmate cost. 

----------------- - ---_ . .  

Nine bound volumes are now ready and may be obr 
tained, by mall. direct fn,in the publlsbers or from any 
newsdealer. Price, $2.00 a volume. Stltchpd in paper 
covers. Suhscrlptlon price, per annum, $2.00. Address 
and remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

GRAND PRIZE-PARIS EXl'OSITION, ISS9 

THIN PANEL STOCK 
In Whitewood, Walnut, etc. 

Manufacturod b y  the original " Systelne Bartlett," 
received the Highest Awa.rd and only . �  Grund Prize " 
given to this industry. The only " Systeme " introduced 
into Europe and America that produces a perfectly 
sound cut board. 

H E N RY T. B A R T L ETT, 
CABINET WOODS I MAHOGANY 

and VENEERS, SAW MILLS. 
200 Le-w-is Street, Ne-w- York. 

ELECTRIC PO W ER TRANSMISSION 
In Mining Operations.-By B. C. Spaulding. A brief 
presentation of some of the work already done t.oward 
the application of electrical apparatus to mining pro
�esses, with some uractical suggestions and statements 
from those who have had personal experience in the 
operations of such apparatus. VI ith 2 illustration •. Con· 
tained in SCIENTIFIC AMERTCAN SUPPLEME N T. No. 
783. Price 10 cents. To be had at this office and from 
all newsdealers. 

� HARRISON CONVEYOR ! g�.'-li1<DJ(l.nll!J. Ha!:rrmg Grain, Coal, Sand, C lay, Tan Bark, Cinders, Ores, Seeds,&'c. 
���. I  BORDEN, SELLECK & cO., l��'�<:'rs. l Chicago, ilL 

After bei ng on the M a rket Five Yea rs 
The " A  e M  E "  Sti l l  Leads ! 

Sizes One, Two. Three, and Four Horse Power. ArraDged for either NA TURAL GAS 
or Kerosene Oil fire, as ordered. No extra insurance required on account of the oil tire. Send for catalogue giving full particulars and prices. 

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

CUTLER D E S K' B E S T  I N  T H E W O R L D .  
A . C U T L E R 8< S O N ,  

• B U F F A L O . N . Y . U S A  

THE PH ONOGRAPH. -A DETAILED 

g�';���ij':.�l �.!'o��t ��� �,:,�g�'i,�.f°Wttgf 
8 t:�g��� 

lugo. Contained In ' Scl K I< TJFIC AMERICAN SUPPLE. 
MENT, No. 63::.  Price 10 cents. �'o be bad at tbis 
office and from all newSdealors. 

c: ,�s. �-,�,::;-v ":;:_TI!J::;:::r;;:::::;:u:�:;:, :;::::;:::::;:::;::;::::-
ALUMINUM. A Pocket Rule made of this 
wonderful met.al, 3 inches long, finely graduated. 
Free, by mail. for 25 C�DtS. 

T. �'. W ELCH. 65 Sudbury Street, BOSTON. pERFECJ;WSPA.:!� 
I L E 

The Koch Patent File. for preservlnl< newspapers, Mag. 
aztnes. and pamphlets, has been reCf�ntly improved and 
price reduced. Subscribers to the SCIENT I F I C  AMERI. 
CAN and S C I E N TIFIC AM ERICAN SUPPLEM t-:NT can be 
supplied for the low price of $1.50 b y  mail. or $1.25 at the 
oruce of this paper. Heavy bond 'ides ; Inscription 
., SCIEN'rlFlC AM.ERICAN ! '  in Idlt. Necessary for 
eVe;[ J�� wt" c:��

e
��N���%V�Jl:o'i.���ib· A������. 

FOR RENT 
In the best Natural Gas City in Indiana, Build. 
ings with Heat. Light, and Power. Equi pped 
with Automatic Sprinklers, Steam Heat. and 
ElectriC Light. 8uitable for light or h eavy manu. facturlng. Addre8sj-AS. BOYCE, MUNCIE, IND. 

CIVIL ENGINEERING and Snrveying. Private 
instruction in New York or Brooklyn by an experienced 
engineer. Address C. E. & S •• P. O. Box 773, New York. 

A LIBRARY FOR $ 1 .00 

PA' T E N T S , CHUCK AND MICROMETER STOP -
for Amateurs.-By C. D. Parkhurst. Description of a • "imple and ea.;lIy constructed chuck for use with a dl. 
Viding machine, and the micrometer stop that is used 

Five book. in one. Worth its weight in golll to every mechanic. The very latest iI. formation for 20 d i ff e r e nt trades. This wOllderful bod! contains 575 pages absolute!, teeming with l.'ules, tables, 86 cret processes, and new infor. mation that cannot be h a d  elsewhere for less than $25.00. The Modern Steam EngineBow to Read an IndicatorThe Westinghouse Air Brake -Blacksmith's and Machinist's Tools-Practical Matbematics Simplified-nn an<J Sheet Iron Worker's Manual-Carpenter's Manual-Points for PaintersMagnetism and ElectricityBow to Get a Patent-A Me, 

ca��:S
o�S

i:!���:T��C 
i�.'i�':.��1t��n

c�!U'n';!'e
e fou��: • �?r,:i'if.����� t��t�e�\rggie:.

he
cg�h.I�!�e

i�r'!;��:�I�fF�g amine improvemeDts, and to act as SOlicitors of Pat.eulS A.M ERICAN 8UPPJ.EM ENT. No. ,,.2. Price 10 cents. To for Inventors. be had at thIs office and from aU neWSdealers. In this Une of business they have had forty·one years' 
experience. and now have unequaled faciJitus for the 
preparation of Patent D�awin�s, 8peciflca�ions, and . the 
g��::�.

u����d°:' :n�P�!g�:����°.infr��:�t���8
t
r�� �pu��e: �gr ��g::.

tt��!?s��ef�:ri::,a���I�!�:��:.
t�;J>}l����: 

on InfringemeDts of Patents. All  business intrusted to 
them is done with special care and promptness. on very 
reasonable term8. 
tafnrna

�If�Wf�f
s;r�itt�� ��o��a�:�e�fs :gKlh��iO

t� ���: 
cure them ; directions concern ing Labels. CopyrIghts, 
Designs, Patents. Appeals. Reissues lnfrin�ements. As-
8ignments. Rejected Cases. Hints on the Sale of Pa.
tents, etc. 

We also send. free of charoe. a Synopsis of Foreilln �a
tent JAIoWS. showing the cost and method of seCUTlna' 
patents in all the ·priDcipal countries of the world. MUNN &: CO., Solicitor .. .. I' Patent_, 

361 Broadway. New York. 
BRA NCH O �'FICES.-No. 622 and 624 F Street, Pa

cillo Bulldlnl<. near 7th Street. Washinl<ton. D. C. 

ELECTRICITY Beginners in the study - of electriCity need the 
��£;'S�lieide

."3I��.:t��l����1:�:r�;1b.\�l\;� AMATEUR KECTRICIAN Box , liavenswood. l l I. 

WHAT Uncle Sam and Aunt Columbia think, etc., of 
and SEATTLE. Send stamp to ASH I NaT 0 N KsbfOlmlln.LltlJwtollyn&Co.,Seattle, \Y. 

g?�nl.c,;:)d��c;:.�u:�Kim:v:,�at��M,�I��de��I��n�%si� lutely correct. Send $1.00 for a copy bound in silk cloth, or $1.50 for Morocco binding. With each copy of the book we give free a complete working cbart for setting gear teeth. The regular price of this chart Is $1.50. AGENTS WANTED. Wrlt� for term •• LAIRD& LEE. Publishers, 263 Wa. 
bRSh Avenne. ChlcRIlO, Ill. 

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

be \)bts.:!led from the Second Assistant Postm8ster Gen
era), Mail Equ ipment Division. 

J OHN W A NAMAKER. Postmaster Geneml. 

PROPOSALS FOR MAIL·BAG CORD
FASTENERS AND FOR IRON AND 
STEEL, &c., FOR POST OFFICE DE· 
PARTMENT. 

POST OFFICE DEPARTMENT. WASHING TON, D. C., 
February 28, 1891.-Sealed proposals will be received at 
this Department until noon. on Wednesday. t h e  sirth 
day of May, ]891. for furnishing, according to c<;mtract, 
Mail-ball efird-fasteners. Iron, Steel, Brass. OI]S. and 
Waste. All  proposals m ust be in accordance with the 
specitications, which can be obt�ined from the �econd 
AssiRtant 

PJotlI*SWAG;A��'rF��.E��u>���:r DG�lS��: 

Experimental Science 
BY 

Geo. M. Hopkins. 
I D t e re s t i  n go Experi

ments tn Every Branch 
of PhysiCS. Descriptions 
of Simple an d Efficient � �rca:a�!:y b� 'kc

a�e �� 
Home. Among Subject. 
treated are Electricity in 
a11 lts Branches, M8.I!net
Ism. Heat, Light, Photo-
�tc

afthnl:!�6���c�JCh��: 
l cs. etc. A world of Valu. 
It b I e Information. A 
Source of R a t l o n n l  
Amusement. A superb 
work for Young and Old. 

Illustrated Circular and Table of Contents sent free. 
740 PAGES. 680 ILLUSTRATIONS . 

PRICE. by mail, postpaid, • - - $4.00. 
MUNN & CO., Publishers, Office of THE SCIENTIFIC AMERICAN', 

361 Broadway, New York. 

STEAM . ENGINE. HOW TO MANAGE. 

� l;.f·�thA
wW! ��c�g:l. p:g: �� �a"n,:�j��� .:!�� 

supply, how to clean the engine, how to clean the supply 
pipe, how to gauge the pump. etc. W ith 12 i l lustrations. 
Contained in SCIENTIFIO AMERICAN SUPPLEMENT, No. 
.,. 4.,. • Price 10 cents. To be had at this office and 
from all newsdealers. 

I NCO M B U STI B LE MACHI N E RY 
WIPING MATERIAL. Much cheaper and better 
than Cotton Waste. Consumers and dealers should 
write for varticulars to 

BORDEN & REMINGTON, Fall River, Mass., U. S. A. 

VOLNEY W. MASON &, CO., 
FRICTION PULLEYS CLUTCHES ana ELEVATORS " ItOV IDKMCK. It. I. 

$ 1 0.00 to $5 0 .00 �r�i:�:!!t: 
ne... Magic Lanterns and Views of popuh<r suI>
jects. Cata]ognes on . application. Part 1 Optical, 2 
Mathematicak 3 Meteoro]o�lca], 4. M8g"ic IJanterns, etc. 
L. MANAS�E, SS Madison Street. Chicago, III.  

TYP E  FOR TYP EWR ITERS 
StenCIls. Steel Stamps. Rubber and 

III o:�,ta! �'aP��:::�:�!?lil��let� ork 
Smal l MachiDery, Novelties. etc .• man

ufactured 9X special con tract. 
N ew York Stenci l  Wks.I IOO Nassau St., N .V 

ECONOMIC AL APPARATUS.-BY W. 
H. Ince. Ph.D. Descriptions o f  apparatus which can b e  
easily made tJy any one who possesses a ce�in amOunt 
of ingenuity and mechamcal skill-blow pI pes. Bunsen 
burners. steam upparat u8. chemical apparatus. \\  i th 20 figure. Contained In SCIE i\ TIF I C  A M E I tICAN SuP .. 

: PLEMENT, No . .,.SO. Price 10 cents. To be had at this 
office and from all newsdealers. 

FOR. BA.LE. 
Patent. for Astronomical Mirror. No. 408,511, dated 

August 6. 1889. with improvements patentable every
where, aDd of the utmost importaDce for con�tructtOD, 
combinatioll, and correction. No agents need apply. 
See Illustration on page 226 of this issue. 

Address DENNIS O'BRIEN. O.wayo, Potter Co .• Pa. 

FOR SALE, LEASE, OR RE:(VT. 
Valuable Property for Manufacturing and Summer 

Resorts. Large factory. with st Cam power aDd heat and . other modern conveniences. wHter power. etc . •  and ten 
acres of valuab)e 'buildin� sites OD Llike George. close to 
railroad depot and post office. Caldwe l l ,  N. Y. Factory Is 
��\�I�.�!7tJ3;e�:1:rghria���l��n�m���c��rli�gN, ��r partl .. 

T� S cientifi c Ameri can 
PUBLICATIONS FOR 1 89 1 .  

The prices of the dllJerent publications in the United States. Canada. RDd MexiCO are as follows ' 
RATES BY MAIL. 

The ScientitIc American (weekly one year ,d.OO 
The Scientific American Supplement (weekly), ODe 

year. • . . • . • • . . • 5.00 
The Scientific American, SPllnish Edition (monthly) 

one year. . . • . • • • • • 3.00 
The SCientltlc American. Architects and Builders 

Edition (monthly).  one year. . 2.60 
COMBINED R ATES. 

The �C1entlflc American and Supplement. • .,.00 
The Scient1f1c AmerIcan and Architects aod Build-ers Edition. . b.OO 
The Scientific American. Supplement, and Archi .. 

tects a.nd Buil ders Edition. . • . . • 9.00 
PropoTtionate Rat .. fl>T Bla: MonthB. 

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

MUNN & CO . . 361 Broadway. New York • 

. W 0 R K I N G M O D  E L S &. L IGHT MACH I N ERY .  INVENT IONS  O EVE LO PED .  Scml fO I' M ode l  C i rcu lar. J o n e s  B r o s .  E C o  .. C i r ' ! i .  0 ,  

© 1891 SCIENTIFIC AMERICAN, INC.



In,.rile Paae, earh insertion - - • - 7 ii cents a line 
Back Palle, each insertion - • - • 81 ,00 a line. 

The above are charlles per a�ate I me- ·about ehrht 
words per line. This Dotice shows the width of the line. 
and is set in a,rate type. Enjlravinll8 may head adver
tisements at the same rate per Rjlate line. by measure
ment, 8S the letter press. Advertisements must be 
received at publication 01llce RS early 8S Thursday morn
loR' to appear in next issue. 

Bleyeu: � �w;���3f�� 

� 

:5Af1 f-RIII'j(?I�eO 

jyIS!�R 
OVE:RMAf1 WHE.C L  (?<? 

I c: 
eI'\Jeop£:-E: f-ALL�. J!'AD� f")1\�5. 

, <?A11'IL9uVE: • PRE: E: . 

A. G. S P A L D I N G & B R O S . 
SPECIAL AGENTS. 

ClUOAGO. NEW YORK. PHILADELPHIA. 

THE STEAM E N GIN E : I TS PRINCI· 
p i e  •• It. development. Its future a n d  pertectlon . -A pa
per by E. N. Dickerson'llvl ng an outline of tile blstory 
of tbe steam enplne. an discusslna tbe principles upon 
wbleh It operat es nnd which limit ib capacity. With 2: 
Hgures. Conts!ned In SCn : ' T IFIC A M ER I C A " SUPPLE. 
MENT. N o. fiSt;. PrIce 10 cfmts. To be had at tbis 
oftlce and from s!1 newsdealers. 

PATEN T STEAM-PIPE CASING 
,� � -FOR

Undergronnd Steam Pip". 

,if;, � �'�e. f A. WYCKOFF  & SO N,  
'$�,,,,,*> 1 16 Ea8t C hemnng Plat'e, Two uan. removed to _bo ... 1I.log betweeuinslde aad ou.U1ide ataUJ. EL MIRA. N. Y. 

b'ESTIMONIAL.l WAtchlltakers' Tools. eto. 
E7Igine was g�tc�o��� .��1Jgr� �r1't.�ege���'t7�1�i, 
C'baj�e;L�� E���T��oNo� i °c�a��ir�;.;'l��rlb':fsoU�e A to }�����:, ftu�i�ag���6lr� ��e�1

a���p��t
t.' fl:M� t.:grtJ��� 

ing lillht. I have Dot used more than one-fourth of the 

���il��e�a.f�I�h�l iUf:':���fo��i �g::lrrh�O:��l�Oo� 
chllimed it would do and then have enough left over for 
the man " with ax to IZrind." The eXl?ense of running l� :��t�!y thi��:a����:62���'e�?n�I����1��Ct��tg�: 

Yours truly, S. A. DALE. 

THE AMERI�AN ULL TELEPHr��E ��. 
95 M I LK ST . ,  BOST O N ,  M ASS . 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465. and January 30th, 
1877. No. 1 86.787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in· 
fril lges the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use. and all the consequenceb 
thereof. and liable to su it  thprefor. 

J citutif i t �tutrttmt. [APRIL I I , 1 89 1 .  

RUDDER BELTING I Otis Eloctric Elovator 
-ESTABLISHED 1855.-

AL8() 
Sole Manufacturer .. of thc Celebrated MONA RCH and Manufacturers of the Standard 

MALTESE CROSS RED STRIP and MOHAWK Hydraulic · Pa.senger and 

brand .. of RUBBER BELTING. �'reigllt. StealD and Belt 

TH E GUTTA PERCHA AND RUBBER M FG. CO. ELEVATORS,. 
P B ' I d '  35 W St N Y k Otis :brothers & Co . .  ara UI  l ng, arren . ,  ew o r . 3S P .... k Row. New York 

Uh lcnjfo. !Oan 1'rancl..,o. Portland, Oreaon. B08ton . ______________ _ 

If you want the S I Yl P L EST and BE!OT 

""l;��J:�;�.,z!oo�.���,� 
investigate the h Handy." It is more com
pact, and coats much less thaD any other 
Gate Valve. Write for Catalogue. 

The lunkenheimer Brass Mfg. Co. 
1�.1 7 E. 8th Sr., Cincinnati, O. 

POPE M FC. CO. , 77 FrankBn Street, BOSTON. 
Bran •• HOIII .. : 12 Warren st.. HEW YOIIX. 291 Wabuh 

Aft., CHICAGO. l'actoZl'. HABftOltD. COl,N, 

WORKING LOCOMOTIVES WITH 

!;:��r� �:�;;;!�?�����: �r����·hO�'� !:i�:it�t!�� 
in the use of petroleum rt'fuBA as fnel on an unprece-

�:!'fe�u�::: U-WI�ib� %a':':t�it��;�Si�o��\�:a' r;���: 
E " T I FlC AM ERICAN SU I'P!.EM E ' T. Nos. 169 and 
7711. PrIce ten cents each. To be had at thls oll!ce and 
frOID all newsdealers. 

J AMES LEFFEL WATER WHEELS 
ENGINES, and BOILERS. 

:r .A.�ES LEFFEL &; CO_ 
FARLO ST., SPRINGFIELD, OHIO. 

l IOn Liberty Street New York City. 

THE P REMIER CAMERA 

IS TH E B EST I N  M A RKET. 
Simple of M a n i p u l ation. 

Plates or F i l m s  are used. 
The Sh utte r Is always set. 

PR I C E  $1 8 . 00. 
Send for Catalogue and copy o f  Modern Photography. 

ROCHESTER OPTICAL COMPANY, 
14 S. Water St. , ROCHES'rER. N. Y .  

SEWING MACHINE MOTOR FOR AMA
���r:�B�tf�cRv�a�kO����\vft�eri��f!���dOfa�ni:[Kr:��f 
sufficient power to actuate a sewIng machine. Witb 11  
engravlna's. Contained in SCI E .'\ TIFIC AMEI-tICA� 
Su PPL EMENT. No, 759. Price 1 0  cent.. To be bad at 
this oWce and from all n ewsdealers. 

$85 Lo�e" Diamond Safety $85  
DlalDond Frame. Steel Drop Forgings, Steel Tubing. A djustable Ball Bearings to all Rnn· 

ning Parts. including Peda.ls. Suspension Saddle. Finest material 
money can buy. It'lnished in enamel lind nickel. 

Strictly high grade in every particular. No beUer machine made at any price. 
Bic1lcle Catalogue Free. Send :M; cents in stamp. for 0'''' l00·page iUustrated catalogue 01 Gums. Riftes. Revolvers. Sportim{} Goods oj all kinds. etc. 

JOHN P. LOVELL ARMS CO. , 1 47 Washi ngton Street, BOSTO N ,  MASS. 

ALUMINUM. AN I N TERESTING DE· 
scription ot the vurlous metbods of manufacturing tbls 

roe��le c������ ��tg�':t�tr�n�� 1i��:E.
ecl!�\:t'i.���e.rr� 

SCI E N TIFIC AMERIC A N  SUPPLEM ENT. N o .  ?,ii3. Price 
10 cents. To be had at tbls oll!ce and from s!1 news
dealers. 

ESTABLISHED HALF A CENTURY. 

1t'!!!R!M'S 
S A F E S  

ItAVE h1�Jtt4��QVEMEN1S 
MOT rOUND ��HER NlAKES 
THAT WiLL W E LL REPAY AN 
INVESTI GATIO N BY.TIt°SEo��I�i! T O  S.EC\.mt 
THE BEST SAFE 

MARVIN SAFE CO. 
N EW YO RK, P H I L A D E L P H I A, 

LON DO N .  E N C LA N D .  

SCI ENTIFIC AMERICAN SUPPLE· 
M Il:N'l'. Any desfred back nUlDber of �Qe SCIENTIFIC 
A MERICAN SUPPLEMENT cl)n be bad at thIs oftlce for 
\0 cents, Also to be had of newsdealers in all parts of 
tpe country . 

• l1li PA S: S E�G ER  :;.: F RE I G HT L S t\; E. W  " O R i'\ b :) "'- T O  

THE PENNA. DIAMOND DR I LL & MFG. CO. 
B I UDS IIORO, I'A., Builders of HI �b Clas. �I earn Engines. biamond Dri l l ing and General 
Macbinery. Flour Mill  Rolls Ground and Grooved. 

New Grade, 8.1 00. 
CUSHI.O,," 'I'IRES .. nd TANGENT 

S POKEs. 

Handsomest and Best Diamond Safety 
Swd lor C']}g�ort�

t
� Seconrl-

Also Sale t(ew England Agen !s for 

LITTLE G IANT 
PRICE. 83ii.OO. 

O n l y  Bey's Safety with 8 
Spring Fork. preventing in. '""Ililll.illll�jio lury to young riders trom 

� . jar .. nd vibration. 

WM READ & SONS 1 07 Wa8btngton St. 
• , .BOSTON, ItIA SI!I. 

T :8: E  

J titutifit �mtritau 
E STABLI SHED 1 846. 

The M ost Popular Scientific Paper in tlre'World 

Only lI!3.00 a Year, Incl n dlnrPcntaae. Weekly 
62 Numbers a Year. 

This widely circulated and sp)endidly Illustrated 
paper is published weekly. Every number contains six
teen pages of useful  information and 8 lar�e number of 
orillinal engraviolls of new inventions and discoveries. 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in 'MechaniCS, Manufactures. 
Chemistry. Electricity. 'J'elegrapby. Photography. Archi
tecture, Agriculture, Horticulture. Natural HiStory, 
etc. Complete l ist of patents each week. 

Terms of SlIbscription .-One copy of the SCIEN

TIlI'IC Al\IERICAN wilJ b� sent for one year-M Dumbers
post.age prepaid. to any subscriber In the Unlted States. 
Canada. or Mexico. on receipt of th .. "e dol lQ-r. by the 
publishers ; six months, $1.50 : three months. $1.00. 

Clubs.-Special rates for seyers! names. ana to poot 
Masters. Write for particulars. 

The s .. fest way to remit is by Postal Order. Draft. or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes 8.6tray. but is at the sender's risk. Address 
all letter. and make s!1 orders. drafts. etc •• payable to 

MUNN '" CO., 361 Broadway. New York. 

-0--
T H E  

$dtutttit �mtdtau $uppltmtnt 
This i8 a separate and distinct p ublication from THE 

SCIENTIFIC AMERICAN, but is uniform therewith in size, 
every number containing sixteen lar�e pages full of en
gravings. many of which are ta.ken from foreign papers. 
and accompanied with translated descriptions. THE 

SCIENTIFIC A MERICAN SUPPLEMENT Is published week
ly, aod incl udes u very wide range of content's. It pre
sents the most recent papers by eminent writers In all 
the principal departments of SCience and the Useful 
A rts, embraCing Biolo2Y. G eology, MmeraJogy. Natural 
History, G eography, Archreology, Astronomy. Chemistry 
Electricity, Light, H eat. Mechamcal En2'ineertng, Steam 
and Railway Engineering, M iniug, �hip Building, Marine 
Engineering, Photography, 'l'echnology, Manufacturing 
Industries, Santtary Engineering, Agriculture, Horti
culture. Domestic Economy. Biograpby. Medicine. etc. A 
vast amount of fresh and valuable information obtain. 
able in no other pnblication. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and des�ribed in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada, $5.00 a year; or one copy of the SCIENTIFIC AMER

ICAN and one copy of the S U PPLEM ENT. both mailed for one ye .. r for $7.00. Sinl/le copies. 10 cents. A ddress. and 
rem it by postal order, express money order, or check. 

MUNN & CO •• 361 Broadway, New Y ork. 
Publishers SCI ENTIFIC AMERICAN. 

---0---

�UilditlA �dition. 

NEW ��'?'�b�� Scientific 8� Catalogue 
IUWENT L Y  P IJ U LISH ED. MANAGEMENT OF SILK WORMS IN 

THE SCIENTIFIC A M ERICA N A RCHITECTS'AND BUlLD

E l l S '  EDITION is ilSsued monthly. '2.50 a year. Single 
copies, 25 cents. Forty large quarto pRJ{es, equal to 
about two hundred ordinary boOk pages : forming a 
large and ' splendid Magazine of Architecture, richly 
adorned witll elegant plates in colors. and with other fine 
engravings ; Ulust.rating the most interesting exam ples 
of modern architectural construction and allied subjeots. 

A special feature is the preseutation in each number 
of a variety of the latest and best plans for private resi. 
dences, city and c�:)Untry, including those of very mod
erate cost a� well 8S the more expensive. Drawings in 
perspective and in color are given. togetber with full 
Plans. Specifications. Sheets of DetailS. Estimates. etc. 

we do the rest. " Our new catal""ue containinl/ over 100 pages. incl u d. 
in" works on more than IIfty dilferent subjects. W i l l  be 
mailed tree to any address on application. 

Seven New 
Styles and 

Sizes 
ALL LOADED WITH 

Transparent 
Ftlms. 

"or aale by all Pboto. Stoclt: Dealer •• 
THE EASTMAN COM PA NY, I/fIW. Jar Catalogue. iWCI1ES7'ER, N. r, 

MU M N '" CO.,  PUblishers Scientillc American. 
alit Br"lidwllY, New York. 

Chlna.-A valuable and comprehensive Ilaper tran.lated ffg;:> J��b��:;��:e�f lt��� �srhJ�u�fiv�l�g�����I�?�: 
wonn rearing. Contained in SCIE ' TIFIC AM ERICAN 
SUPPLEME � T. No. 1 7ii. Price 10 cents. To be h .. d at 
this oftlce and from all newsdealers. The elegance and cheapness of this magnificent work 

have won for it the Laraest Circulation of any Arcbl
tectural pnblimtion in the world. Sold by all newsdea. · 
ers. �2.50 a year. Remit to 

MUNN '" CO •• Publisher., 
361 Broadway, New York. 

PRINTING INKS 
Tbe SCIENTIFIC AMERICAN Is "rlnted with CHAB. 

I!lNEU J OHNSON &; CO.'S INK. Tenth and Lomb.ud tlte.,l'hiladelphla, and '1 nose St., opp. Duane, New Yorlf 
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