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THE WESTINGHOUSE FOUNDRY, NEAR PITTSBURG, PA. 

{ The illustrations show a recently erected plant for 
carrying out foundry work. It has been installed 
for the making of small castings for the Westing
house com panies. The air brakes for trains and the 
complicated interlocking switch and signal mechan isms 
that these companies are concerned with requ ire a 
multiplicity of small parts . The foundry plant to 
which we refer is peculiarly adapted for the production 
of such pieces. 

Its distinctive feature is a series of tables carried on 
wheels and linked together so as to constitute an end-
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less chain. These move upon an endless track up and 
down the main foundry and through a smal ler room 
adjoining the casting and moulding room, and carry 
the flal'ks or moulds from moulder to founder, and to 
the room where the moulds are broken up. In this 
compartment the castings are removed from the 
moulds. The arrangement of wheels and tracks is  pe
culiar. The front ends of the tables are supported on 
two wheels, each wheel being jonrnaled in a pedestal, 
the whole being underneath the table, so as to sustain 
it at a convenient height from the floor. A single wheel 
supports the inner end of the table. This wheel is also 

L,a.oo A YEAR. 
WEEKLY. 

journaled in a pedestal, but is placed on the top surface 
of the table, so as to rise well above it. An elevated 
rail is provided for these wheels, which rail, on both 
the straight sides of the run, rests on short columns. On 
these rails  the inner wheels run, so that the tables are 
kept horizontal. The elevated rail bends in the arc of 
a semicircle at both extremities of the straight portion, 
and thus completes the circuit. At the end nearest 
the observer, as shown in our cut of the foundry, a 
Ilhaft extends from the floor up toward the ceiling, con
nected above with countershaft and friction clutch. 
Below the level of the tables the shaft is provided with 

I. '!'he mouldin!: room and toundrY. 2. Removing C81'tinge trom mould. and eltllng alld elevating eand. 3 The cUllveyer (rough and .crapers. 
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a sprocket wheel. This shaft occu pies the center of I 
the circl!! descri bed by the bent rail .  The sprocket I 
wheel gears into the endless chain of tables beneath 
their working surfaces. If rotated, it causes them to I 
t ravel around the circuit. 

It is clear that, if columns were used to carry the I semicircular elevated rail, the sprocket wheel would be 
interfered with. Accordingly this portion of the ele
vated track, as wel l as sections of straight track adjoin
ing it, are fOuspended very i n geniously in  the manner 
shown. A collar is fixed to the vertical shaft. A loose 
col lar sets upon i t, and to the loose collar a number of 
suspension rods are attached which extend diagonally 
downward and sustain the portions of the rai l way un
supported by col umns. This leaves a free space for 
the sprocket wheel, and the suspension of the rail  from 
the central  shaft avoids the necessity of a more cum
brous system of suspension from the roof trusses or 
other upper works of the building.  The suspension 
rods are re-enforced by radial pieces extending from a 
second loose col lar at the level of the rail and by a 
species of U-shaped t.able that comes inside the rail. As 
the suspension and rad ial pieces could Dot be carried 
out to the l ine of the rai l, t h e  table is direct ly carried 
by them, and in its turD carries the rail.  

On one side of the foundry is the moulding table, to 
be provided with mechanical moulding mach inery. A 
conveyer trough runs from the room in the rear toward 
this table. A chain propel l ing scrapers through the 
trough is kept in motion. As fast as the trough is sup
plied with mou l d i ng sand it is carried to the vicinity 
of the moulding bench and discharged ready for use. 
A chain and bucket elevator is arranged in the rear 
room, which supplies the conveyer with the sand in 
question. 

Adjoining the revolving chai n of t.ables on the side 
opposite the moulding bench are the cupolas,. where 
the metal is melted. 

The operation of the apparatus is as follows: The 
moulders turn out quite rapid ly the moulds by the 
aid of the machinery. As soon as finished the operator 
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places the mould on one of the traveling tables, which ()ontenl •. 
are constantly moving behind him toward the cupolas. nnn.t.rated article. are marked wit.h an asterisk.\ 
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and enters the rear room. There it is thrown off the g�::;;�d't�r";,�d.���?�::. :::::::.::: �fg �g;::��
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The Acids of Frulls. 

Mr. George W. Johnson, in his Chtmistry of thp. 
Wl)rld, says, in describing the" vegetable food of the 
world :" 

"'.rhe grateful acid of the rh u barb leaf arises from 
the malic acid and bill-oxalate of potash which it con
tain s ;  the acidi ty of the lellJon, orange, and othe.r 
species of t h e  genus Citrus is caused by the abundance 
of citric acid which their j uice contains; that of the 
cherry, plum, apple,  and pear from the malic acid in 
thei r pulp; that of gooseberries and currants, black, 
red. and white, from a mixture of malic and citric 
acids; that of the grape from a mixture of malic and 
tartaric acids; that of the mango from citric acid and 
a very fugitive essential oil ; that of the tamarind from 
a llJixture of citric, malic, and tartaric acids: the flavor 
of a�paragus from aspartic acid, found also in the root 
of the marsh mal ll)w ; and that of the cucu mber from a 
peculiar poisonous iugredient cal led fungin, which is 
found in all fungi, and is the cause of the cucum ber be
in� offensive to some stomachs. It will be observed 
that rhubarb is the only fruit which contains bin-oxa
late of potash in conj unction with an acid. It is this 
in gredient which rende-rs this fruit  so wholesome at 
the early cOlllmencement of the summer, and this is 
one of the wise provisions of Nature for supplying a 
blood-purifier at a time when it is likely to be most 
needed. 

"Beet root owes its nutritious quality to abou t  9 per 
cent of sugar which it contains, and its flavor to a pe
cul iar substance containing nitrogen mixed with pectic 
acid. The carrot owes its fattening powers also to the 
sugar, and its flavor to a peculiar fatty oil ; the horse
radish derives its .flavor and blistering power from a 
volatile acrid oil. The Jerusalem artichoke contains 
fou£teen and a half per cent of  sugar and three per cent 
of inulin (a variety of starch), besides gum and a pe
culiar substance to which its flavor is owing; and lastly, 
garlic, and the rest of the onion family, derive their 
peculiar odor from a yellowish, volatile, acrid oil; but 
they are nutritious from contai ning nearly half their 
weight of gnmm y  and glutinous substances not yet 
clearly defined." 
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I PROPOSED AlItENDMENTS TO THE PATENT LAWS. 

Quite a n umber of bills have been introduced in Con
gress for the amendment of the patent laws, one of 
which (H. R. 9953) we will now briefly review. 

The first section is  to the effect that patents may be 
issued and will be valid, provided the invention is new 
and has not been patented or described in any printed 
pUblication before the invention or discovery thereof 
by the applicant. 

The second section provides tbat no patent shall be 
issued for an invention already patented in a foreign 
country, unless the patent shall be applied for within 
two years from the date of the earliest foreign patent. 

As the law now stands, an A,IIJQrican patent way be 
granted at·any time during the term of the foreign pat
ent, provided the invention has not boon in use for 
1IJ0re than two years. 

The second section also provides that the American 
patent issued as above shall run for 17 years from the 
date of the earliest foreign patent. 

Under the present law the American patent expires 
when the earl iest foreign patent expi res. This is a 
good amendment and should be adopted. The third 
section provides that an inventor, after describing his 
invention in the specification, Illay use such language 
in stating his clai ms as he prefers. 

We do not exactly perceive the object or value of this 
allJend llJent. As the law now stands, the in ventor 
may UBe such language as he prefers in presenting- his 
claims. It is true, the examining officer, in  lIJany 
cases, objects to the wording of claims, and inventors 
are subjected to long delays in answering and over
coming these objeetions. If th,e object of the allJend
ment is to cOlIJpel the exam iners to allow patents u pon 
whatever clai ms the in .ventor cho08es to present, the 
amendment should state so explicitly. 

Such an amend ment, if carried into effect, would 
make a sweeping change in the present practice of the 

I office. It would render u n necessary the present cum
bersome system of official examinations. It would 
give to every applicant a patent, and leave to the 
courts the settlement of the question whether the pa
tent was valid or worthless. This is the way they 
deal with patents in nearly all other countries, and the 
plan works well. 

It makes the inventor his own examiner, and if he 
chooses to take a patent for an old device, it is his own 
affair. It is the opinion of many t hat this is the best 
method, and sooner or later it mURt be adopted in our 
Patent Office. 

Section 5 provides that all assignments, licenses, 
and con veyances of patents shal l be void against any 
subsequent Illortgagee or purchaser, unless recorded 
within th ree mont.hs frollJ date. 

By this provision It bona fide purchaser and actual 
possessor of a patent may be deprived of his property 
without com pensation. 

To accomplish this it is only necessary for the former 
owner to give a second deed to another party and place 
it on record, the first deed, perhaps through ignorance 
of the holder, oversigh t, or trick played u pon him, 
having been kept away from record for three mon ths. 

This section needs amendment so as to prevent in
j ustice to the first bonafide purchaser. 

Section 6 provides that aliens, resident here a year 
and having declared intentions of citizenship, may file 
caveats. At present two years' residence is required. 

Section 7 provides that when an application is made 
for a patent for an invention already patented, the 
Patent Office may, by the assent of both parties, de
cide the question of priority and grant a patent to t.he 
new applicant if he proves priority. 

If the assent of both parties is not given, the Patent 
Office may take ex pm·te testimony from the appl icant 
and give him a patent if he proves a date of invention 
earlier than the date of the filing of the application of 
the first patentee. A similar provision applies to re
j ected cases and competing applications. Whoever 
proves by ex parte testimony that his invention was 
made before t,he date of the filing of the appl icaiion 
cited against him, is to receive a patent. 

This section if adopted would put an. end to a vast 
amount of litigation now carried on before the Patent, 
Office, under the general designation of interference 
proceedings; it would turn over nearly all questions of 
priority to the courts, where they properly belong, and: 
where, in fact, they now go for final settlement. 

Section 8 provides for issuing certified copies of 
patents at a charge of twenty-five cents extra for the 
certification. Section 9 provides that in suits no 
damages or profits shall be recovered except for six 
yearlll last preceding the bringing of such suit. This 
will be a help to infringers. 

Section 10 provides for the recording in the Patent 
Office of all injunctions relating to patent i nfringe. 
ments. 

Section 11 authorizes U. S. courts to pass the 
title to a patent by decree, in the case of an insolvent 
or bankrupt; such decree to be recorded in the Patent 
Office. 

Section 12 relates to infringements of desilO\'I.l 
patents, and makes a verdict of infringement to be 
conclusive evidence that the profits made by the de. 
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fend ant were due to the infringement. 
unnece��arily severe and needs revision. 

This seems a pu blic library established on a broad and generous 

Section 13 provides for taxing patents ten dol
lars at the end of five years, and twenty-five 
dollars at the end of ten years. If for any reason the 
tax is not paid, the patent ceases. 

One of the im portant differences between our patent 
law and those of other countries is that when a patent 
is given it holds good for the entire time wi.thout taxes 
or conditioul of auy kind. There is no need of any such 
taxation as that here proposed, and it is to be hoped 
Congress will not adopt it. Its only effect would be to 
deprive in ven tors or their families of their patents, 
who by oversight, inability, absence, or death , should 
neglect to pay the taxes. The inventor should be 
treated, every time, as a benefactor to his country, 
not as a criminal or wrong doer, requiri ng to be 
governed by special pains and penalties. This is the 
European method. Let us not i ntroduce it here. 

If the object of this section is to cut off and extin
guish patents that certain persons consider to be good 
for nothing, if such extinguishment is desirable, then 
the proper and better way to effect it wou l d  be to pro
vide by law that any h older of a patent who desires to 
su rrender and cancel the same may do so, and shall ,  
on making such surrender, receive back the sum of 
twenty dollars, being part of the government fees 
originally paid in. It would be better to repay some
thing to the patentee, in order to cancel his patent, 
rather than oppress him with taxes after having given 
him the paten t. 

.. f. � .. 
A COMMUNITY O]!' READERS. 

The report of the City Library of Springfield, Mass., 
which hhs recently been issued, is extremely interest
ing, as it conveys a good idea of the reading habits of a 
representative New England community. 

The population of Springfield is about 42.000. and the 
number of books in its free l ibrary is 72,485, which are 
classified as follows: History, 5,612; biography, 4,278; 
travels, 5,88:J ; science and education, 5,585; th�ology 
and philosophy, 2,986; foreign literatnre, 2,781; fiction, 
66,08:.l; j uveniles, 41,485; poetry, 2, 380; law and poli
tics, 914; fine arts, 524 ; language and general literature, 
5,188. 

'fhe whole tlumber of persons drawing books on 
May 1, 1890. was 11.317. which is an increase during th'e 
year of 1 ,203. As the n umber of persons drawing books 
is over one-quarter of the whole population, and as t.he 
books drawn are probably read by several members of 
the sallie family, this  showing would seem to entitle 
the city of Springfield to be named as a community of 
readers. 

The report show� that there has been a decided im
provement in the kind of books read during the past 
year. The percentage of books of fiction called for was 
49'1, which is less than an y previous year in the history 
of the l ibrary. The total n u m ber of books given out 
was 143,648, which is a decrease from the showing of 
last year; but th� statement is made that a larger pro
portion of the books drawn have been of a higher in
tellectual grade, and that such books are not exchanged 
as often, which accounts lor the decrease. The causes 
which h!l.ve led to these changes are gi ven by the Rev. 
Dr. Rice, secretary of the library, as follows: 

.. Among them might be mentioned the development 
of th'e taste for the higher department of literatu re, 
which has resuIt�d from the formation of classes for 
special study and the organization of clubs devoted to 
literary culture. The reading pursued by the pnp i l s  
in o u r  public schools, in con nection with their school 
work, has been an influence in this direction, and has 
also led to the reading of a higher class of j uvenile 
literature. But aside from these special causes, the 
result is i n  a large measure owing to the elevating in
fluence upon readers by the opportunities which a 
valuable public library affords. The habit of reading 
IS a great ed ucator of the taste of those who read, and 
the best fiction is not only valuable in itself, but aiso 
develops a taste for other departments of literature." 

The building occupied by the City Li brary was 
planned to accommodate from 75,000 to 80,000 volumes. 
It was opened in 1871, and then contained 25,000 
volumes. Additions were made last year to the extent 
of 3, 709 volumes, bringin g  the total weal th of the li brary 
up to 72,485 volumes, so that a larger building will be 
needed in the near future. 

These are i nteresting facts, especially at thfl present 
time, when Mr. Andrew Carnegie's generous gifts of 
free libraries to Pittsburg and Allegheny are fresh i n  
mind, and gifts o f  a similar na.ture are t o  b e  noted in 
several localities. These facts give additional. force to 
the follo wing statements, with which Mr.  Rice closes 
his report: 

" Certainly nothing can contribute more to the well
being of the city, even in regard to its material inter
ests, than the continued development of its citizens in 
i ntelligence, i n  taste, in  practical knowledge, in culti
vated skil l ,  and in power to apply to industrial pur
suits the constantly increasing discoveries in science 
and art. No money brings so rich a return as tha,t 
wh ich is devoted to secure this development, and no 
instrumentality can be more effective to this end than 

basis, supplemented by an art collection i l lustrating 
to some extent the ind ustrial as well as the fiue arts. 

.. John Jacob Astor was one of the merchant princes 
of New York, distinguished among his contemporaries 
for his sagacity and enterprise and for his large accu
mulations. Scarcely a generation h as passed a way 
since his  death, and yet he is now best known as the 
founder of the library that bears his name. It is 
for this that i n  all time he will be remembered and 
honored. Who among our citizens will leave behind 
him such a memorial? " 

Intere8Ung Exhibit .. or Mineralogical and Geological 
Spechnen" at 'he Brooklyn IIl"tUnte. 

The anlJual reception of the departments of min
eralogy and geology of the Brooklyn Institute oc
curred on June 5. There were several thousand 
exhibits of great merit, and the hall of the Institute 
was throngfld with interested visitors until a late hour. 
Much credit was due the reception committee and the 
exh ibitors for the arrangement of the tables and speci
mens, which enabled a large number of persons to ex
amine the exhi bits without confusion. It  is obviously 
impossi ble for us to give the !!pecimens more than a 
passing noticfl. We will mention them in the order in 
which t.hey occur u pon the programme, without at
tempting to arrange them in the order of their merit. 

A general selection of minerals neatly mounted 
formed the exh i bit  of Mr. G. O. Simmons. The next 
in order was the exhibit of M r. F. B. Jones, which 
consisted for the greater part in gems and cut stones . 
Messrs. H .  W. Dresser, F. H. Joh nson, F. Livingston, 
and J. Vogt had creditable exhi bits of miscellaneous 
minerals. Minerals from Baltimore Coun ty, Md. , were 
exhibited by Mr. A. H. Ehrman. Among these was a 
fine microscopic specimen of beaumonite on haydenite. 
Prof. H. Hensoldt displayed a large variety of meteor
ites, most of them etched to show their characteristic 
structure. Mr. J .  Walker exhibited microscopic sec
tion s of Brookly n  m i nerals. M r. T. B. Briggs showed 
graphic granite m icroscopicall y  with polarized light; 
also a section of coal fossil, Sigillaria. Mr. L. Rei
derer's exhibit consisted of microscopic specimens of 
aurichalcite. M r. J. D.  Mallonee's exhibit consisted of 
microscope, 8pherulitic ched shown by polarized l ight. 
Prof. D. S. Martin h ad an interesting exhibit of cop
per-beari ng rocks of the Keeweena w series, Lake Su
perior, carbon mi nerals, il lustrating the stages of 
alteration from vegetable fiber through coals, etc. , to 
graphite. Mr. E. A. Hutchins displayed emeralds, 
hiddenites, and rutiles f rom Ahxander County, N. C. 
Several interesting specimens of corundum from North 
and South Carolina, Georgia, and from Siam and Cey
Ion; he also showed some fine opals. 

Mr. A. A. Hopkins exh ibited various copper ores, a 
set of models of the principal diamonds, objects cut from 
white and smoky q uartz, and a variety of miscellaneous 
specimflns of interest. Cut topaz from Spain and Sax· 
ony and agates from South America formed the excel
lent exhibit  of Mr. G. W. Street. Mr. F. Braun ex
hibited a large number of specimens of minerals, rocks, 
and fossils found ill Brooklyn.  Mr. W. G. Rothe made 
a general exhibit of minerals. The exhibit of Mr. G: 
W. Mather consisted of a large variety of very interest
ing specimens, among which were stibnit� from Japan ; 
fossil  ivory, which might readily be mistaken foJ' coal; 
black cassiterites ; pyrite crystals in the matrix ; picro
lite from Bergen Hill, N. J. ; bayrite; natural bismuth 
from New South Wales; rhodochrosite; niccolite and 
arragonite from Saxony. 

M r. C. M. Skinner had a beautiful exhibit of gems 
and cut stones. A fine coilection of miscellaneous mine
rals was exhibited by Mr. A. Chamberlain.  Zeolites, 
etc. ,  from Bergen Hill ,  N. J., formed the exhibit of Mr. 
F. Cato. M r. G. F. Kunz's exhibit consisted mostly in 
meteorites; two large specimens were shown, one of  
meteoric iron, the other siderolite ; he also exh i bited 
fragments of meteorite that fel l  May 2, at 5:30 P. M.,  
at Leland, Iowa. The great novelty in this exhibit 
was the cut meteoric stoneS. 

Prof. W. G. Levison had a general selection of 
minerals, among whi3h were It large specimen of star 
mica., crystall ized native copper, and a specimen show
ing stratified sandstone and i ron ore. A num ber of in
teres

-
ting specimens of minerals and fossils from the 

cabinet of the Institute were displayed on the platform. 
Dr. J. H. H unt, president of the department of min
eralogy, had a large and well selected series of exhibits 
consisting of silica. qu artz, opal, chalcedony, jasper, 
silicified wood, and a large number of pseUdomorphs. 

Dr. A. J. Watts had a very interesting exhibit con
sisting' of sylvanite. Graphic tel lurium. A telluride 
of gold and silver. Smugglerll' mine, Cali. Amalgam; 
a natural crystal of silver, mercu ry and gold from 
Moschell, Landsberg, Palatinate, German y. Lace 
gold, Cal ifornia. Gold (crystall ized ). Plumas Co., Cal . 
Wire g-old (Rave), Plumas Co. , Cal. Lace gol d from 
Australia. :N ative gold, Voros patak, Transylv.ania; an 
artificial preparation of gold crystals, and .many others. 

Mr. G. E. Ash by's exhibit consisted of flos ferri on 
limonite from Colorado, l imonite and siderite from 
Colorado, chaleotrichute exhibited microscopically.  

Mr.  J. W. Freekelton showed a su perb specimen of 
limonite from Salisbury, Conn.,  phrenite from Pater· 
son N. J . ,  and section of stalactites from Luray, Va. 
Proustite, ruby silver ore and Ihnestone with polished 
surface pre8enting arborescent forms constituted the 
exhibit of Dr. R. C. Moffat. Prof. L. B. Hannaford 
showed a good general selection of minerals. M r. W. 
G. Bowdoin displayed some interesting fossi ls from 
the coal measures of Pennsylvania, bird track from 
Massachusetts. A quite extensive and very intere�ting 
set of fossils, shells, univalve and bivalve, crinoids, 
corals, tri lobites, etc. , ranging from the oldest fossi li
ferous period, the Silu rian, and following' through the 
Devonian, Carboniferous, Cretaceous, and Pliocene 
periods, and typical of these several geological ages, 
was exh ibited by Professor J. Mick leborough. Pro· 
fessor F. W. Hooper's sharp. of the exhibit consisted of 
a general col lection in lithology. Dr. S. E. Stiles 
showed microscopic specimens consisting of cono
chalcite and vanadinite. Dr. L. E. Meeker exhi bited 
a n umber of fossils, among which were a tree stump 
from Nova Scotia, bark and ferns from coal measures, 
fish from Wyoming, palm from Colorado, and fossils 
from Vancouver's Island. 

Fossils, consisting of paradoxides from N ewfound
land; phac,?ps-rana, Hamilton group, Moravia, N. Y.; 
calymene niagerensi, Niagara group, Grafton, 111., 
formed the exhibit of Dr. R. P. Stevens. Mr. R. D. 
Dodge had a general selection of minerals. Miss Alice 
Dinsmore exhibited fossils from I l l inois coal fields and 
miscellaneous minerals. Miss A. A. Douglass displayed 
fossil plants from the coal measures. Mr. G. D. Hiscox, 
besides showing various interesting specimens of min
erals and fossils, exhibited a fine specimen of a n ew 
brecciated marble from Manchester, N. H. 

The officers of the department of mineral ogy are as 
follows: president, Dr. Joseph H. H unt; vice-presi
dent, G. M. Mather; secretary, J. W. Freckelton; 
treasurer, W. G. Rothe. 

The officers of the department of geology are: presi
dent, Professor D. G. Eaton ; vice-president, D r. R. 
W. Raymond ; secretary, William G. Bowdoin; treas
urer, W. F. Sebert; curator, Frederick Braun. 

Utilizing Wa .. t e  Material. 

We often speak about the triumphs of invention, and 
mean thereby the conquest which science and me
chanism are constantly making over the forces of na
ture. And it is indeed wonderful how many of nature's 
raw materials enter into the mauufacture 0f articles 
used to satisfy man's daily needs and comforts. But 
the wonders of p roduction are not confined alone to 
minerals dug from the earth's bosom, or to the or
ganic life which flourishes upon its surface. On the 
contrary, m an'''!! in ventive ski l l  has perfected the art of 
utilizing waste materials, so that the residue of former 
arts furnishes the substance upon which new workers 
expend their labor. I l lustrations of this do not have 
to be sought alone in stores for second hand clothes 
and furniture, but rather where new and costly COIll
modities are bought and sold. It is necessary to spe
cify only a few representative manufactures w here th., 
raw materials are waste products to see the extell1 
to which they are carried on, For instance, milliolls 
of bushels of .cotton seed have been thrown away i n  
the various States o f  t h e  South. B u t  n o w  it is  util
ized in the manufacture of oleaginous products, and 
promises to be the chief source of many kfnds of 
oils. The slag of furnaces for many years was 
dumped into ravines and piled upon vacant fields 
until it had accumulated in  vast quantities, but now 
it is being mined again, resmel ted in some instances, 
made into asbestos or used in ballasti ng roads. Paper 
is made m ostly from waste materials, and it enters into 
the composition of a thousand things, from a cigarette 
wrapper to a car wheel . Blood is man ufactured into 
door knobs, I'hutters and doors are made fl'om wood 
pulp, sawdust is a most useful article, dust and d i rt 
are transformed into m ultitu d inous building material�, 
while the waste products of the gas house are more 
valuable, if possi ble, than the original substance. It 
was formerly supposed that 'clay was useful only for 
embankments, for making bricks or pott.ery. But now 
a most useful and beautiful metal is extracted there
from, and clay banks, rich in aiumin ulll, will soon be 
as valuable as iron mines. And so the (latalogue might 
be extended indefinitely, bllt this is sufficient to show 
the variety of uses to which waste products an. put.. 
It also shows, adds the Baltimore Hel'ald, a tendency 
to economy in manufacture, which is one of the hope
ful signs of the times. 

••••• 
GUM ghatti, being the subject of a paper by C. F. 

Henry, is said by him to produce a mucilage of bland 
and not unpleasant flavor. Only 75 per cent of the 
gum is soluble in water, even with a boiling tem pera
ture The residue increases considerably in bulk, how
ever. A 1:3 mucilage is of greater density than a R P. 
mucilage of gum arabic, and possesses much greater 
adhesive properties. As regards cost, an Ollllce (9f 
ghatti gpm produces about twice as much mnci lage as 
a similar amount of acacia and at one-twelfth its cost. 
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AN IMPROVED DUMB-WAITER INDICATOR. 

In the accompanying illustrations is shown an auto
matically operating and effective device, whereby an 
operator on the ground floor will be always able to see 
at a glance the location of the dumb-waiter, no matter 
at what height in the shaft it may be, It is a patented 
invention of Mr_ Louis Friess, of No. 155 West Eighty
third Street, New York C ity. The dumb-waiter is sus
pended in the shaft in the usual way, the rope there
fwm extending over two small grooved pulleys at the 
top and thence downwardly to its connection with the 
counterbalance weight. To vertically move the car, a 
large groovetl wheel on the front end of the shaft, from 
which the car is suspended, is operated by means of an 
endless hand rope, such rope extending over the wheel 
and down on either side to the bottom of the shaft. On 

DUMB-WAITER INDICATOR. 

Pian and SectWnal Views. 

an intermediate cross bar at the top and on the rear 
wall of the elevator shaft is journaled a short drum
shaft, with a large pulley, as shown in one of the small 
views, to which motion is communicated from a !'mall 
pulley on the main shaft by a taut band, the difference 
i ll the size of the pulley determining the travel of the 
l ,ointer of the indicator. A rope or cord from this drum 
shaft extends downward aroun d  a grooved pulley piv
oted on a weighted sliding block, and thence upward 
to an attachment on the rear wall of the shaft. This 

PRIESS' INDICATOR :FOR DUMB-WAITERS, ETC. 

attachment is made upon a short shaft, which has lI. 
small hand wheel , convenient for regulation from one 
of the floors of the building, and by which any slack
ening of the cord may be taken up_ The indicator face 
plate, to be seen at the rear of the shaft on the ground 
floor, has spaces for the reception of the names of the 
occu pants of the different floors, with the number of 
the floors in regular order, and a stud from the weighted 
sliding block of the indicator device projects through a 
vertical slot in the face plate, this stud bearing a pointer 
to indicate the position of the dumb-waiter or elevator 
car above it. 

A NEW COMPOUND OF PHOSPHORus_-Professor T. 
E. Thorpe, the well known chemist, has discovered a 
new compound of phosphorus (P.O.), which takes the 
form of acicular crystals, melts with the warmth of 
the hand, and glows under the same conditions as 
phosphorus _ It burns readily in oxygen and ehlorine, 

aDd forms a new compound with ethyl alcohol. 

J tieutifit )meritau. 
()olored Fire., 

For the benefit of those who may wish to celebrate 
the " birthday of our country," we copy from the West
ern Druggist : 

Red Fire. 
Strontium nitrate _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . . . .  _ _ _ _ _ _ _ _  . . . . _ . . 3 parts. 

Potassium chlol'ate _ _ _ _ _ _ _  • _ _ _  . _ _ _ _ _ _ _ _ _ _ _ _  . . . . .  _ _ _ _  . " . 1 
Shellac, in coarse powder _ _ _ _  . . . .  _ _ _ _ . _ _ _ _ • _ _ _  . . . .  _ .  _ .  _ _  1 .. 
Mix. 

Green Fire. 
Barium nitrate _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _  . . . .  _ _ _ _  . . .  _ . . . . . _ . . . . . .  S parta_ 

Potassium chlorate _ _ _  . . . . .  _ .  _ _ _ _ _  . . . . .  _ .  _ _ _ _  . _ . _  . . .  _ _ _ _  1 " 
Sheliac. _ _ _ _ _ _ _ _ . . . . _ _ _ . _ .  _ _ _ _ _ _ _  - • .  - - - . . . . . . .  _ _ _ _ _  . - . _ . _ 1 .. 
Mix. 

Violet Fire. 
Calcium carbonate_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  • .  _ _ _  • _ . _ _  2 parts_ 
Malachite _ _ _ _ _ _ _ _  . _ _ _  . _ _ _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _ _ _ _ _ _ _ _ _  . _ _ _  . . _ .  2 . .  
Sulphur_ _ _ _ _ _ _ _ . . .  _ _ _ _ _ _ _ _ _ _ _ _  _ _ _ _  _ _ _  _ _ _  _ _ _ _  _ _ _  _ _ _  2 .. 
Potassium chlorate_ _ _ _ .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 6 .. 
Mix_ 

Purple Fi1·e. 
Copper sulphide _ _ _ _ _ _ _  • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 1 parts_ 
Strontium nitrate . _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _ _  . _ _ _  14 .. 
CalomeL .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  " _ _  • _ _ _ _ _ _  . _ . _ _ _ _ _ _ _ _ _ _ _ _  14 .. 
Potassium chlorate • .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  • _ _  • _ _ _ _ _  . 15 .. 
Shellac _ . .  _ . . . .  _ _ _ _ _ _ _  . " _ _ _ _  • _ _ _ _ _  • . •  _ . . . .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  5 . .  
Mix. 

On account of the calomel, this must not be burnt 
indoors. 

Yellow Fire. 
Sodinm nltrate _ _ _ _  . _ .  _ _  . _ _  • _ _  . . . .  _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  . 3 parts. 
Potas8ium chlorate _ _ _ _  • _ _ _ _ _ _ _ _ _ _ _ _ _ _  • _ _ _  • _ _ _ _  . _ .  _ . _ _ _ _ _  1 .. 
Sheliac _ _ _ _ _ _ _ _ _ _ _  . . . . .  _ _ _ _ _ _ _ _ _ _  . .  _ _  • . _ .  1 
Mix. 

Blue Fire. 
Copper ammonia sulphate _ _  , _ _ _  • _ _ _ _ _ _ _ _ _ _ _ _ _  • _ _ _ _ _  . . _ _ _  3 parts_ 
Potassium chlorate _ _ _ _ _ _ _ _ _ _ _ _  • _ _  • _ _  • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 .. 
Shellac _ _ _  . _ _ _ _ _ _ _ _ _ _ _ _  • _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  1 
Mix. 

• .  e I • 

A TAIL GUARD AND LINE REST FOR HARNESS. 

The attachment shown herewith, which is applica
ble to any harness, is designed to prevent the tail of 
the horse from becoming entangled with the lines, and 
also provides a rest whereby the lines will be held 
above and kept from entanglement with the harness. 
It has been patented by Mr. David Hand, of Nether
wood, N_  J_ The body of the device consists of a metal 
strip bent in V shape, with the ends of its members 
bent upward and outward, where they are attached to 
and support a horizontal rest bar having upturned ends 
or rings for the reception of the reins. ThA body of 
the device is cur\'ed longitudinally and i n  cross sec
tion, as shown in the small view, to conform to the 
back and crupper of the animal, to which it is attached 
by means of an integral loop and billet, there being a 
pad on the u nder face of the body bar, so that it will  
not chafe or inj ure the back of the animal. At the 
forward end of the device is a short neck to which is 
secured a strap and buckle for attachment to the back 
strap of the harness . 

. . . . .. 

AN IMPROVED TILE OR BRICK CUTTING TABLE. 

An easy-running labor-saving device, designed to cut 
a strip of clay as it issues from the dies into bricks or 
tiles, the strip of clay furnishing all the operative force 
required, is represented in the accompanying illustra-

; 

BENSING'S TILE OR BRICK CUTTING TABLE. 

tion, and has been patented by Mr. Jacob Bensing, of 
Malinta, Ohio. On the inner sides of the supporting 
frame are horizontal metal side plates, having flanges 
on their inner sides forming guides for an endless car
rier, made up of transverse outer and inner blocks con
nected together and running upon anti-friction rollers, 
there being a vertical standard upon each end of all the 
outer blocks of the carriE:r. In vertical side standards 
of the frame a transverse shaft is journaled above the 
carrier, and u pon this shaft is kE:yed a di�k, on which 
sockets may be radially located. A cutter frame is de
signed to be attached to each socket. each such frame 
consisting of two sections having on each right-angled 
outer portion an anti-friction roller, a tongue on its 
in ner end allowing of its adj ustment in the socket to 
regulate the position of the cutter frame relative to the 
disk. A cutter wire connects the outer ends of the cut-

HAND'S TAIL GUARD AND LINE REST. 

The Shipping List prints the following list of trustR ter frame sections, the wire being passed through a 

which are now in existence in the United States : hook extension of a thumb nut seated in a screw-

Match Trust_ Gutta Perch a Trust. threaded bearing in one of the sections, whereby the 

Steel Rail Trust. Copper Trust. wire may always be held rigid. In operation, as or " -

Jute Bag Trust. Zinc Trust. cutter frame is beginning to ascend froUl the carri,,'1 

Cordage Truet. Slate Pencil Trust. the wire of one of the following frames Is  about enter-

Kerosene (Standard) Oil Iron - Nut and Washer ing the strip, the cutting being regularly and evenly 

Trust. Trust. spaced, and the movement of the standards automati-

Borax Trust. Oil C loth Trust. cally revolving the cutter. The cutter wire necessarily 

Cotton Seed Oil Trust_ Ultramarine Trust. follo,,"s the perpendicular face of the standard in its 

Linseed 011 Trust. Whisky Trust. movement into and out of the strip, and the carriers are 

Paper Envelope Trust. Gas Trost. so hinged that the standards cannot tilt or get out of a 

Nail Trust. Dressed Beef Trust. vertical position. All dirt caused by the cutting falls 

Barbed Fence Trust. Distillers' and Cattle Feed- between the blocks, so as not to form any obstruction, 

Lead Trust. ers' Trust. and all parts of the device are designed to operate with 

Nickel Trust. Starch Trust. the slightest possible friction. 

Sugar Trust. 
School Book Trust. 

Cigarette Trust. 
Straw Braid Trust. 

AN IMPROVED FENCE POST. 

A metal fence post designed to be easily planted, to 
sustain a wire fence, or to which a supplementary 
wooden post may be attached, for rails or boards, is 
shown in the ill ustration, and has been patented by 
Mr_ Jacob Copenhaver, of Glen Hope, Pa. The blade 
is broad enough to give it a firm hold upon the soil, 
and has ribbed edges and a spear-shaped point. At the 
top it has a shank, with holes, as shown in Fig. 2, for 
the attachment of a supplementary wooden or metal 
post. therA being near the upper end of the blade a pro
jecting strap or bracket, through which a wooden post 
may be driven, as shown in Fig _ 1. When a wire fence 
iB to be supported, a short stake is d riven through the 
bracket into the ground , as in Fig. 3, the supplement
ary metal post, consisting of two vertically-separable 
strips of metal, being attached to the shank by bolts 
paBsed through the holes provided therefor, the two 
parts of the post being thus clamped together. The 
supplementary metal posts have recesses or grooves to 
receive the wires, and the top parts of these posts, 
above the shank. are held together by clasps or clamp
ing pieces, which fit closely upon the PORt. COPENHAVER'S FENCE POST. 
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A N  IMPROVED CABINET FOR HOLDING SPOOL THREAD. matically in connection with t h e  slide, one arm o f  t h e  o f  pinions on their ends, with t b e  horizontal shaft, to 

The accompanying i l lustration represents a cabinet lever p8.8sing between the two lower spools in the com· facilitate raising the wheel frame out of the current, 
designed to hold a full stock of thread, delivering a partment before the slide is withdrawn, provision being other means being provided for completing or entirely 
spool of any n umb'lr on the pulling of a correspond- also made to prevent the arching or jamming of the effecting such task by hand cranks. Above the gear 
ingly numbered button, without the possibility of the spools within their respective compartments. For with which the horizontal shafts are connected is a 

HAYDEN'S SPOOL THREAD CABINET. 

jamming of any of the spools, while provision is made 
for the stowage of surplus spools, and readily return
ing spools that have been withdrawn. It forms the 
subject of a patent issued to Mr. James W. Hayden, of 
Lewisport, Ky. The cabinet has three main series of 
central and side compartmentR, from which lead two 
inclined troughs or  ways, one on each side of the series 
of central compartments, to a receiving tray reached 
through an opening formed centrally in the front wall 
of the cabinet near its base. The compartment.s for 
the larger spools are nearest the front of the cabinet, 
and those for the smaller spools behind them, each 
compartment being proportioned to receive about the 
same number of spools, thus leaving behind the in-

WILLIAMSON'S TAPE ADVERTISING DEVICE. 

clined chutes a space for the stowage of spools, which 
space is reached through a door hinged to the base at 
the rear of the cabi net. The spool-receiving com part· 
ments are of such width that a number of spools may 
be placed side by side therein, and, that the spools may 
be properly upheld u n til wanted for delivery, a slide is  
arranged in  connection with each compartment, the 
slides being adapted for withd rawal by being connect
ed through l inks with bell-crank levers, the latter be
ing also con n ected to pull rod s terminating in buttons 
on the front side of the cabinet, such buttons prefer
ably bei ng each n u mbered to correspond with the com
partment holdi n g  spool;; of a certain number. To pre
vent the passage of more than one spool at a time to 
the receiving tray, a lever is arranged to operate auto-

WILKINSON'S TOOL ATTACHllli:liT l'OB l'LADBB. 

conveniently returning the spools to a place of safety gear adapted to be tbro wn into engagement with a 
when they have been withdrawn from the cabinet and crank gear connected with a pitman, whereby either a 
not used, two receiving trays are provided in the u p - pump or an air compressor lllay be operated. The 
per part of the case, with swinging flap doors opening wheel proper consists of a n u m ber of radial ly extend
inward. In the space between the main interior com- ing arms carrying vertical braces serving as stops for 
partments and the front wall of the cabinet, on each 
side and in the middle, are also arranged narrow stor
age drawers. The preferred dimensions of this cabinet 
are : Length, 24 inches ; width, 20 inches ; height, 27 

inches. 
• I .  I • 

IntJurlng Employes. 

The Detroit Electric Light and Power Company hns 
adopted a plan of insuring its employes, every one of 
whom carries a $5,000 policy, the premiums u pon which 
are paid by the company so long as he is in its employ. 
The arrangement insures the employe's family in case 
of accidents, and protects the company from damage 
suits. Why may not other manufacturing establish
ments adopt the same plan, to the advantage of them
selves and their most prized helpers, the annual 
premium. to be paid only as long as the party remains 
in the employ of the concern? 

Special arrangements could undoubtedly be made 
with insurance companies to refund a large portion of 
the premiums paid, on the surrender of the policies 
when the insured is leaving his employer. 

A NOVEL ADVERTISING DEVICE. 

The device represented in the accompanying illus
tration, designed to be conveniently carried in the 
pocket, suggests at once a ready means for efficient ad
vertising, by incorporating with the advertisement in
formation which it may be desirable for many ppople 
to keep for ready reference. It is a patented invention 
of Mr. Joh n  B. Williamson, of Lou isville, Ky .• the cut 
showing as its principal feature the reprellentation of & 
conveniently unwinding and rewinding tape bearing 
the record of the fire alarm signal station number8, to 
be mall e  according to the requirements of any given 
locality. The device embraces but few parts, and can 
be manufactured in quntities at a small cost, any 
desired information or advertising matter being printed 
on the scroll or tape. 

MIDDLETON'S WATER WHEEL. 

hinged leaves, other bracing rods, connecting the ends 
of the radial arms, being in such position that the 
leaves when folded down rest upon them. As the wheel 
revolves, the leaves are adapted to automatical ly open 
out against the current as they come into position for 
the current to strike them, resti ng then against the 
vertical stops ; but when the radial arms to which the 

.. ' .  eo leaves are hinged, in the further portion of their revo-
A CUTTING TOOL ATTACHMENT FOR PLANERS. lution, move against the current, the leaves then as-

The niustration represents the application of an at- sume a horizonta ! position, resting upon the horizon· 
tachment wbich serves to hold the cutting tool off tal bracing rods. 
the bed of the work on the return stroke of the travel- _ I .. I .. 
ing bed on which the work is held, such return stroke AN IMPROVED OIL OR GAS STOVE. 

being show n  in the small figure, while the larger view The illustration shows a simple form of stove designed 
represents the cutting stroke. It is a patented inven- to burn oil or gas, and to give out a large amount of 
tion of Mr. James Wilkinson, of No. 2544 Leithgow heat in proportion to the quantity of fuel consumed. 
Street, Philadelphia, Pa. A bracket or frame, having It has been patented by Mr. John A. Field, of No. 822 
an openi ng for the passage of the cutting tool, is at- College Avenue, Racine, Wis. W ith in the body of the 
tached thereto by means of a set screw, the cutting stove, and cast with or attached to the upper section, 
tool being held in the usual holder/pivoted to the head is a hollow air cylinder, nearly filling the interior, there 
of the planing machine. On the front end of the bra<r being an annular flue between the cylinder and the 
ket is a projection, in which is held a transverse bolt walls of the stove, 
on which is loosely fulcrumed a lever, hanging down- through w h i  c h 
ward, and adapted to swing rearward on the forward the smoke a n d  
stroke of the planer, such motion being limited by a noxious gases pass 
beveled edge on the side of the bracket. On the up- up the chimney. 
per end of the hanging lever is a right·angled extension There is an open-
adapted to engage and rest upon the top of one side of ing from the outer 
the bracket on the return stroke of the tool, as shown air to the lower 
in the small view, thus raising the cutting edge of the end of the interior 
tool entirely off the work. The hanging lever lDay be cylinder, a n d  a 
placed on the transverse bolt at either side of the lug similar 0 p e n  i n g 
or projection from the forward end of the bracket, to from i t s  upper 
al ways engage the lower end of the lever with that part end, controlled by 
of the work not yet planed. a damper, and on 

• ' . .  • the top of the cyl-
AN IMPROVED WATER WHEEL. inder is an evapo-

A water wheel designed to be operated for driving rating pan. At-
any kind of machinery by means of belts or through a tached t o t h e  
chain wheel, or for directly  operating a pump or air under side of the 
compressor, is shown in the accompanying illustration, cylinder is a D-
and has been patented by Mr. Lee Middleton, of Clarks- shaped generator, 
ville, Mo. On the u pper part of the main vertical shaft t h e  lo wer oval 
is  a collar riding upon an anti· friction bearing carried side of which is 
by the main frame, the lower end of the shaft being perforated, a D d  
stepped i n  the base of a wheel frame. and there being into this genera-
on the sides of the latter frame grooved wheels and tor projects a pipe 
guides riding upon vertical ways of the main frame, from an oil  tank, 
whereby the wheel frame and wheel may be raised out there bei ng at the 
of the current when desired. The upper portion of inner end of the 
the main shaft has a feather which rides in a groove in FIELD'S OIL OR GAS STOVE. pipe a roll of as-
the hub of a gear, tbis gear engaging gears carried by bestos or similiar 
horizontal sbafts, the latter gears being splined to posi- material, on which the oil flows and is burned. In the 
tion to be shifted into or out of engagement with the oil supply pipe is a coi l  to act as a trap to prevent gas 
gear carried by the vertical shaft. The horizontal from the stove passing back through the pipe. Gas 
shafts carry pulleys and pinions, and the shifting of may al so be readily burned instead of oil .  by the use 
the gears is effected by means of levers fulcrumed in of a screen burner in the generator, below which is a 
standards carried by the flooring. Just beyond the diRh-shaped receptacle haYing its central portion 
horizontal shafts are drum shafts, chains or ropes formed into a hollow cone, through which air paBRes 
from which are connected to the wheel frame, the ,. to feed the flame. A damper at the bottom admits the 
drum Ihaftl bein" movable into engaaement, by Olean. D801l.III.I'Y lupply of air. 
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The Economic V.e. oC Leave •• 

Of the .h ree divisions of nature's products, man is 
most chiefly indebted to the vegetable kingdom, 
wh&ther for his food, medicine, or domestic comforts. 
Every part of plants and trees is more or less util
ized by savage and civilized men, and a common cate
gory might bl! furnished by the various uses of the 
separate parts-the roots, stems, sap. bark, fruit and 
�eeas, and leaves. 

If we take the last· named, the foliage, apparently 
the most insignificant part of the plant. how depend
ent are we on these for food , clothing, medicine. dyes, 
stains, and various comforts. 

The miscellaneous application of leaves for different 
purposes as domestic appliances, and for manufactur
ing Uies, of themselves would furnish a long list ; some 
few of these we may pass under notice, because their 
adaptability and usefulness are mainly confined to 
tropical eountries. It is true that some leaves have 
been util ized by the paper maker. as in those of the 
dwarf palm, maize leaves. and others, but this is only 
on a small scale. 

'£he leaves of many palms are largely employed for 
making hats. Those best known are Panama hats, so 
named from being shipped from that port. These are 
made froUl the finely plaited fiber of the leaves of a 
South American screw pine (Carludovica palmata). 
These hats are much prized for wea.r in the tropics, be
ing light and flexible. and can be washed and bleached 
repeatedly. 

The tree has no stems, the leaves have long slender 
petioles, springing from the ground ; they are sOllie 
two feet long, fan-t<haped, and four-parted, each seg
ment being again ten-cleft, so that when folded in 
v:enation, each segment on its own rib, there are eighty 
layers in a young leaf. The tree occurs only on the 
slopes of the Andes. 

About 200,000 dozens of these hats are made in Ecua
dor and different States of South America. These hats 
are distinguished from all others by consisting only of 
a single piece, and by their lightness and flexibility ; 
they Ulay be rolled up and put in the pocket without 
inj ury. 

In the rainy season they are apt to get black, but by 
washing with soap and water, besmearing them with 
liUle j uice, or any other acid, and exposing them to the 
811n. their whiteness is easily restored. The plaiting of 
the hats is very tedious and troublesome ; the coarse 
ones may be finished in two or three days, but the fine 
ones take as many months to plait. It commences at 
the crown and finishes at the brim. The hats are made 
on a block. which is placed upon the kn&<?'s, and re
quires to be constantly pressed with the breast. The 
hats vary in p rice, according to fineness and quality, 
from 2Os. to as Ulany pounds. 

The unexpanded fronds of Livistonia australis. pre
pared by being immersed in boiling water, are dried, 
and the fiber thus obtained is much valued for the 
manufacture of hats in Australia, which much resem
ble the celebrated Panama hats. 

The rough leaves of the Chumico (Curatella ameri
cana) and of Davilla lucida are used for cleaning iron, 
and polishing and scouring wood. Curatella alata is 
used in the West Indies for polishing bows, sabers. 
etc. ; and C. sambaiba in Brazil-indeed. they serve all 
the purposes of sandpa.per to the Indians for polishing 
their blow-pipes and war clubs. The leaves of Celtis 
' • •  ·ientalis are used for polishing horns In the East 
Indies. 

The foliage of Guiacum officinale is very detersive. 
and is frequently used in the West Indies to scour and 
whiten floors, which it is said to do better than soap. 

Leaves sewn together are much used in India as sub
stitutes for the plates and dishes of more civilized life. 
it is not always poverty that leads natives to use them 
in preference to metal or porcelain articles, as caste 
or custom has often some influence in the matter. The 
leaves principally used are those of the Egyptian lotus 
(Nelu mbium speciosum), Bauhinia species. Semecar
pus anacardium, Butea frondosa, those of the banyan 
(Ficus bengalensis). by Brahmins. and the plantain 
leaf (Musa paradisaiaca). 

The leaves of Bauhinia Vahlii are used in the con
struction of the curious, rude leaf bell(l)ws in Sikkim. 
with which the natives of the hills smelt iron. These 
leaves. when sewn together. are used as plates, cups. 
rough table cloths. rain hats and caps. The leaves 
are heart-shaped, and above a foot in breadth, and 
the same in length. Sewn together with twigs, they 
also serve for baskets for holding pepper, turmeric, and 
ginger, and are likewise used for thatching. 

Under the name of " C il�ttahs, " a kind of umbrella 
hat or sunshade is made in the East of the leaves of 
t.he Licuala peltata and the Talipot palm. or a Plan
tain leaf. These Chattah hats are much worn by the 
plowmen, cowkeepers and coolies of Bengal and Assam. 

The large fan-shaped leaves of the Talipot palm 
(Corypha flabelliformis) are. like those of the Palmyra 
palm, carried over the heads of people of rank as an 
umbrel1a. and also used for making books, and for va
rious domestic purposes. The leaves are also cut up 
into neat bracelets, worn by Santi'l.l �irls in India.. 
TRoie of Vanda Roxburghii, split. are also worn by 

J'titutifi c �mtri cau. 
them as anklets. Those o f  another species, Borassus 
IIlthiopicus, occur as much as 12 feet across; they serve 
also for the manufacture of baskets, mats, ropes. and 
sieves. The leaves of Nipa fruticans attain a height of 
15 to 20 feet. presenting a very handsome appearance. 
resewbling the fronds of huge ferns. This graceful 
Eastern palm is utilized in various ways, the principal 
being in the manufacture of thatching for house roofs, 
in the Eailt called " Ataps. " This manufacture is quite 
an industry of itself, and affords employment to many 
natives,chiefly women, the men simply bringing cargoes 
of the fronds to the women, to be stitched with split 
rattans, and made up. Atap roofs are the best adapted 
for these climates, for while the winds are never strong 
enough to blow them away. they afford the coolest 
protection against the sun of any kind of roofing 
known. 

The leaves of the Palmyra palm (Borassus flabelli
fo;mis) were formerly used like paper, to write books 
on, and to this day they are applied to this purpose 
in Orissa. Southern India, and Ceylon, where an iron 
style is employed to write upon thew ; in certain parts 
of Bengal, young children use them to write the 
alphabet lessons on. They are largely employed for 
making pans. bags, winnows. hats, umbrellas, and 
for thatching, etc. The leaf takes a dye well, and is 
worked up in Madras into pretty colored patterns in 
baskets and mats. 

The slips of Talipot and other Palm leaves are com
ing into European commerce for the manufacture of 
ornamental braids, and in the construction of straw or 
Leghorn hat�. The fiber obtained from the base of the 
leaves of the Chusan Palm (Chamlllrops fortunei) is used 
by the Chinese for making hats and coarse clothing. 
The sale of Palm leaves for decorative purposes in the 
towns of Elche and Alicante in Spain produces a con
siderable income to the towns. 

Kadjan mats. manufactured out of Nipa leaves. are 
indispensable for traveling purposes. Packed up in 
the smallest compass when not required, each mat is 
capable of affording sufficient cover at night for two or 
three persons, either in boat or forest journeys. They 
also form, almost exclusively, the material for side wails 
and divisions within houses. The young leaf unfolded 
and dried, under the name of Roko, forms the favorite 
covering for cigarettes in the Malayan Peninsula in 
preference to paper. 

The large leaves of the Teak tree (Tectona grandis) 
are used for plates, for packing, and for thatching. 
The leaves of Oordia myxa are employed as plates in 
Pego and to cover Burmese cheroots. In Bangalore 
the leaves of Canna indica are used by the natives in 
lieu of plates. to serve their Rag! or Millet puddings 
and other dishes on. The leaves of the Papaw tree 
(Carica papaya) are employed by the negroes in wash
ing liIlen, as a substitute for soap. They have also the 
property of rendering meat wrapped in them tender. 
owing to the alkaloid papain which they contain, and 
which acts as a solvent. 

For cordage and other textile purposes, numberless 
leaves are used, and they serve very generally for pack
ing and wrapping up swall paroels in India.. In Guiana. 
Tibisiri fiber is obtained from the inner surface of the 
spiral leaves of the Ita Palm (Mauri till. flexuosa). It is 
used by the Indians for making hammocks, etc. The 
leaves are cut before they are open, and the midrib 
separated by drawing each division of the leaf through 
the finger and thumb. After drying, the fiber is ready 
for use without further preparation. About a quarter 
of a pound may be procured from each leaf, and if the 
central leaf is left uninj ured, no evil effect is produced 
on the tree. Bags or matting could be cheaply and 
easily made from this fiber, as well as hats similar to 
those known as Pa.nama. 

The foregoing is only a brief enumeration of some of 
the many UBtlS to which leaves are indu8trially ap
plied.-P. L. Simmond.y, 'Gardeners' Chronicle. 

.. I • •  " 
The Peril. of q.ulck.and •• 

A remarkable example of the dangers of working in 
quicksands occurred recently at Woodside, N. Y. An 
intelligent man, Mr . .Tames H. Parseils, undertook to 
build a well near his house. The well was 15 feet deep 
in the center of a quickEland. Mr. Parsells went into 
the well to repair a pipe when the sides caved in. partly 
burying him. When he was discovered, his head and 
part of his body were still above the sand. which was 
slowly pressing around him. He did not seem to be 
much injured, for he was cool and self-possessed, and 
with a calm voice himself directed the excited Villagers, 
who were eager to rescue him. 

Steven a.nd John Parsells. aged fourteen and nine
teen. worked desperately to save their father's l i fe. 
Dozens of men with shovels worked around the well, 
While others fastened ropes under Mr. Parsells' arws. 
Tt'n men pulled on the rope from the st'cond I!tory of 
the new house. until deep ridges were made by the rope 
in the window sill. but all the efforts to pull out the man 
failed . and the sand packed itself more solidly around 
his form. It continued to ' rise. stealing up over his 
shoulders and about his head. Stimulants were given 
to the doomed man, and a rubber tube was placed in 
'his mouth to supply him with a.ir. 
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Meanwhile the rescuing party fou�ht t h e  deadly 
sands desperately. They could not dislodge the body 
from the tenacious grip of the sands. Then the sands 
rose quickly, bubbling up like the waters of a spring. 
They surrounded the man's head and covered him 
entirely. John Parsells stood at his father's head, and 
with a shovel worked furiously for nearly two hours. 
Three times he succeeded in clearing the sands from 
hiil father's head, but they rapidly covered it again. 
being forced uP. no doubt, by the crowds which pressed 
closely about the well. Trenches were dug at the sides 
of the well, in the hope,that the man might be extri
cated in that way, but they were quickly refilled. 

After working for a long tinie the rescuers succeeded 
in dragging out the body, but when the sands had 
closed over Mr. Parsells' head the air-tube fell from his 
mouth and he was suffocated. 

Mr. Parsells was one of the oldest and most respected 
of the citizens of his village. He leaves a wife and six 
children. 

.. . . . .. 
PHOTOGRAPHIC NOTES. 

Salted Paper f01' Enlargements. - 'l'he Bulletin of 
the Photographic Society of Italy. published at 
Florence. gives in its last number a special formula 
for salted paper for enlargements, communicated to it 
by Signor G. Moretti. a member of the society and 
director of the studio for the Dilettanti Photographers 
in Florence. The formula is this : 

Water. . . . .  . . . . . • • . • .  . . . . • • • •  . . • .  . . . . • . . • •  l,OOO grammes. 

Gelatine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Chloride of sodium. . . • •  • • . • . . . • • • • •  • . • • 4 to 6 
Citrate of soda. . . . . . .  . . . . . • . • . . •  . • . . • • . .  21 
Ammonia r.hlorhydrate. . •  . . • .  • . . . . . . . . . . . .  13 to 16 

The gelatine, cut up into very small !llices, is first dis
solved in the tepid water ; afterward the other sub
stances are added ; when all are dissolved, the solution 
is filtered, and placed in bottles for use. To prepa.re 
the paper, the mixture is poured into a bILsin, and the 
sheets are allowed to float for three minutes, using the 
same precautions as in the preparatio� of albumenized 
paper. After the moisture has been removed from the 
sheets prepared with this solution, they are sensitized 
on an ordinary 12 per cent silver bath. and when dry 
they may at once be used. and a beautiful tint, imitat
ing perfectly that of hematite, will be obtained. When 
the bath above described is employed. especially if it 
be fresh and uncontaminated by any noxious vapors. 
the sensitized paper may be kept in excellent condition 
for three days during the summer, and for a week in 
the winter Beason. 

Combined Toning and Fixing Bath for Gelatino
Chloride Paper. -Mr .. R. E. Liesegang, a young but 
very serious investigator, has made careful experi
ments in order to find out the most efficient combined 
toning and fixing bath for prints on gelatino-chloride 
paper. He recommends the following one : 

Solution No. 1. 

Hyposnlphlte of 8oda. . .  . • . .  . . . . • •  . . . . . .  . . .  200 grammes. 

Alum . • • • . . . • . • . . • . . . . . . . • . . . • . . . • • . . . . • • . • • 80 .. 
Nitrate of lead (pulverized) . • • .  . . • . . .  . . • . . • • .  2 
Boiling water. . • • • • • • . • . . . . . . . .  . • •  . . . . .  . . . . .  400 c.Co 

The solution is allowed to stand for two days ; then 
once more 400 C.c. of boiling water are added, and the 
solution is filtered. Meantime, the following solution 
is prepared in a bottle : 

Solution No. 2. 
Snlphocyanlde of ammonia . . . .  . • . . . . . . .  . . . .  160 grammes. 

Water . • . • . . . • . . • . . . • . • . . . . . . . . . • . . • . . . . . . . .  1,200 C.c. 
Solution No. 1 is mixed with solution No. 2, and then 
added : 

Solntion of gold chloride (1 per cent) . . • . . . . • • . • .  10 to 20 c.c. 

With this bath the prints take any desired tone within 
three to five minutes.-H. E. Gunthe1' in Photo. News. 

.. . . . . 
A Grea' VolcanIc Erup&ion in Ala.ka. 

A recent dispatch from San Francisc!o brings word 
that Bogoslov, the Alaskan volcano that rose from the 
ocean depths about seven years ago and blazed and 
smoked for a time, is again in eruption. 

This recent eruption began February 10, and has 
continued at intervals. April 17 and 22 there were signs 
of great activity, smoke and flame pouring from the 
lofty crater, and rising to a great height. The sky for 
weeks was clouded with ashes, and these fell in liberal 
showers in the town of Illuliuk, forty-four miles to the 
eastward. 

To the people who saw the eruption it seemed a pil
lar of fire and smoke fully fifteen miles high. rising 
from the horizon and losing itself In the low clouds. 

Professor Davidson, of the Coast Survey, estimates 
that the volcanic pi llar IDUMt have been sent up to a 
height of at least four miles above the sea. 

Oaptain Everett Smith, of the steam whaler Orca, 
passed near the scene soon after the first eruption. He 
noted that four new islets. each detached, but near 
the volcano island. had arisen from the depths. As 
the ocea.n bottom here. off Bogoslov, sounds 844 
fathoms, and there is a depth of 1,200 fathoms about 
twelve miles away, an idea may be gained of the tre
mendous energy required to raise an islet from the 
ocean bottom above the surface. 

© 1890 SCIENTIFIC AMERICAN, INC.



JUNE 14 ,  1 &)0. ] 
The Flnt AlDerican Tin DIlIl. 

An interest ing account of the mill of the Glendale 
Tin Mining Co. , the first tin mill established in the 
United States, and from which is now being put out 
the first fruits of the Dakota tin mines, is given i n  the 
Rapid City Republicun. That paper states that the 
mill  is located on Iron Creek, about 22 miles southwest 
of Rapid City. at the foot of the mountain in  which 
the mines are situated. The mill proper measures 
50 feet in width by 100 feet in depth, and is divided 
into three stories. It is unique in plan, compact and 
convenient, well built in al l particulars, and protected 
from all dangp.r of fire, both by a system of water p ipes 
and by having roofs, etc. , covered by a thick asbestos 
coating. 

Either steam or water power may be used for run
ning the machinery. The steam equipment consists 
of t wo 100 horse power boilers and a 100 horse power 
high speed engi ne. The water power equipment con
sists of a flume 20 by 24 inches in section, bringing the 
w ater from a dam on Iron Creek, 17.( miles distant from 
the mil l ,  giving a head 100 feet pressure at the wheel. 
About 500 miner's inches of water are supplied to the 
1 urbine wheel, which was mll.n ufactured by Craig, 
Ridgeway & Co. , of Coatsvillp. Pa. The water power 
wi l l  be used except during short cold snaps i n  the 
winter, the engine being placed in the mill as reserve 
power in case of accidents. 

The ore is hoisted from the main shaft, and dumped 
first into an ore bin of 200 tons capacity, located high 
up the mountain over the mill .  From this bin it is 
conveyed to the mill by a wire rope bucket tram way, 
the loads goin g  down hill to the mi l l ,  hauling the 
em pty buckets back to the mine. The ore buckets 
mechanically deliver their contents into a 175 ton ore 
bin, above and back of the mil l .  The large lumps of 
ore are crushed, first by a Gates crusher, then passpd 
through a drier to a set of Gates improved Cornish 
rolls ; thence elevated to a set of rotary sizin� 8ieves. 
From the sieves t·he finer sizes are conveyed to a set of 
Paradox concen t !'ating tables, and the coarser sizes to 
common Hartz j igs. The screens, j igs, and concen
trators separate completely all of the mica, quartz. 
and feldspar, leaving clean concentrates of cassiterite 
or oxide of tin, read y to be smelted into bar tin. The 
concentrates are. for the present, being shipped to 
Chicago to be smelted, but it is the intention of the 
com pany to erect at once a smelting plant in the hills. 
The first shipment of concentrates to Chicago yielrled 
65 per CEnt of metal lic tin,  and the second shipment 
68 per cent ; and it  is expectpd that with more practice 
they will yield over 70 per cent. 

The main vein measures from 28 to 32 fpt>t in  width 
at the outcrop, and over 40 feet in the lower working. 
There is no doubt as to the true fissure character of 
the vein, as it cuts the slates at nearly right an,.; '-> '. 
and has well defined polished walls with a thick clay 
gangue or cleavage. The vein stuff is principally 
albite (white feldspar), with here and there white, 
glassy q uartz. The black crystals of tin oxide are dis
seminated all through the vein material, varying in 
size frolll crystals weighing an ounce or more to those 
as fine as grains of pepper. Assays and tests from the 
different workings give an average of over 3 per cant 
metallic tin, while picked or specimen rock is often 
blasted out that will yield over 30 per cent of the white 
metal. With these large bodies of ore, and the excel
lent iacil ities for Illining chpaply, there is no question 
but that the present mill, with a capacity of crushing 
and concentrating 100 tons of ore per day of 24 hours, 
will soon be supplemented by a still larger mill. 

. , . . ..  
Electricity Taking the Place oC Steam. 

Prof. El ihu Thomson, in  speaking on .. The Problems 
of the Future, " says : " In the near future rail ways will  
be run by electrici ty ; not the sillall roads, I mean, but 
really the large ones connecting cities, and there is no 
reason why we should not expect higher speeds than 
we can attain at present with our steam locomotives. 
There we have reciprocating parts t.hat must be put in 
motion, stopped, and reversed continually, while in 
the el�ctric locomotive we have the simple rotary mo
tion, which is all we need, which makes it  possi ble ac
cordingly to run at a much higher rate of speed. 
Although the steam locomotive has been very much 
i mproved, yet it can hardly compare with the economy 
of stationary engines, placed where they can have an 
abundant water supply for condensing purposes. We 
can, therefore, by em ploying stationary engines and 
electric roads, do away with a great deal of unnecessary 
weight, and the moving parts being symmetrical, we 
can attain a much higher speed, say a hundred miles 
an hour. This would be a grand step for ward, which 
would save us a great deal of time. It might even be 
possible to reach a speed of 150 miles an hour. It sim
ply depends upon finding the met.hod of applying suf
ficient power, and building the locomotives to suit, 
arrangements being adopted to keep the cars on the 
track." 

.. . . . . 

A DERRICK used by a shipping company at Ham
burg can pick up a. ten-wheeled locomotive with 
perfect ease. 

J'titufifi c �mtricau. 
Edible Bird.' N e.h. 

Travelers going from Hong Kong to Bangkok or 
Singapore by steamer pass along the coast off Annam 
and near a group of islands that are at once pictur
esque and curious. Behind them is Tourane, an ancient 
French settlement, the stopping place of steamers 
bound for Hue and Haiphong, and destined to be an 
important commercial port in a not very distant future. 

Several of these islands produce an i mportant article 
of commerce-that is, the ed i bl e  birds' nests, which 
have caused considerable learned discussion among 
scientists. They are as dear to the Chinese palate as 
to the Chinese purse. It is  a singular fact that Annam 
is the only country that produces them. Why the 
swallows select this locality as a habitation, and no 
other, when there are islands apparen tly as el igible 
scattered all along the Asiatic coast from Sumatra to 
Korea, is a mystery that the 8cifmtists who have given 
the subject so much attention have never attem pted to 
elucidate. Had Banquo lived in these t imes, he might 
have given an explanation as poetic and reasonable as 
that which he gave to Duncan for the preference mani
fested by the Scotch martins for the pure and delicate 
air that bathed Macbeth's castle. The swal lows' nests 
are a source of riches to the re!!ion. Their value is 
said to have been discovered some hundreds of years 
ago, during the reign of Gia Long, who promised a 
liberal reward to any one who would discover a new 
and profitable article  of export within his realm. The 
nests discovered on the island of N am N gai were pre· 
sented to the sovereign, who, faithful to his promise, 
offered a patent  of nobility to the finder. This was 
respectfully decl ined, and i nstead a monopoly of the 
harvest was accepted by the discoverer for himself and 
his descendan ts. This privi leged family was to pay 
yearly eighty pounds of the nests to the emperor as 
royalty. On the other hand, they were to be exempt 
from personal �axes, from mil itary service, and from 
contributions of personal labor, such as are common in  
Oriental countries. They forllled a family league of  
forty or fifty men,  elected two of their n umber as 
leaders, u nder the title of gnan and doi, and founded 
a village convenient for thei r  commerce, which !It ill  
exists under the name of Yen Xa-" Village of the 
Swallow's Nest. " The nests are the product of a sali
vary secretion of the birrls. As to their mercantile 
value, they are divided i nto th ree disti nct categories. 
The most valuable are those i n to wh ich there enters a 
certain proportion of the blood. These are called yen 
huyet. Singularly enough, they can only be prod uced 
by the birds affect.ed with a malady which resembles 
consumption, and which is attended by copious hem
orrhage. Nests of this kind are in great demand.  
They are rare, and arf> gathered only in the spring. 
Local tradition Rays that these birds died of exhaus
tion, or oi consumption in its advanc6d stages, before 
the end of the second winter. Scientists being scarce 
among the An namese, and the French colonist!; not 
having yet l' 'td su ffic;"m Lime for observation, it  is not 
known whether this disease is pecul iar only to a part 
of the birds or whether the sal ivary secretion that 
causes the malady causes the death of all of them after 
a year or two of existence. The small ness of the quan
tity (If these nests annually gathered-which is only 
three or four pounds-would seem to indicate that the 
disease is only partial and peculiar to those possessed 
of the weakest lungs. All other nests (yan 800) arp. 
classed as second quality. Nothing but the 'saliva of 
the bird enters into their construction. They are 
gathered in the spring, summer, and autumn. The 
spring harvest is  the most valuable because it includes 
the two qualities. Two nests of the first q uality weigh 
one ounce, and are worth at the place of production 
five Mexican dollars at current value in Annam. Those 
of the second q uality are worth little more than half 
as much. The s umm"r gathering is entirely of nests 
of the second quality. They are smaller and less com
pact. It requires four of these to make an ounce, 
which is worth two Mexican dollars. The autumn 
harvest is still less valuable. The nests are scarce 
and not highly esteemed. It requires seven to make 
an ounce, which is not worth more than $1 . 20 to $1.40. 
Experts express the opinion that this third gathering 
should be dispensed with, since it is  worth so l ittle and 
there is danger of. destroying the eggs. Nearly all the 
nests are sold to the Chinese living in the cities of 
A nnam and Tonquin or sent to Chinese ports. Only 
the Ch inese and some high mandarins of the Court of 
H ue, who prefer the Chinese euisine, can afford the 
luxury. They are eaten by the Chinese cooked with 
flesh or with sugar, having first been cleaned of all 
extraneous substances by a liberal application of hot 
water. When cooked with fowl or game, fruit of the 
water lily is added. Chinese physicians prescribe them 
as a sovereign remedy for diseases of the l ungs, asthma, 
disordered digestion, and most other ma.ladies. If they 
have curative qualities of the kind mentioned, they 
probably share them with other alimentary substances 
containing more or less gelatine. The good qualities 
of the nests are estimated no doubt in proportion to 
the price. It is certain that, as an article of diet. they 
have made little impression on Western nations. 

The harvest is made in a manner simple and pictur-
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esque. Sections of bamboo are thrust into the holes in 
the side all the way up the precipice, forming an im
mense ladder by whose rounds the cool ies ascend , 
detaching with a lmife as they go the nests glued t o  
the walls. One of the family which monopolizes the 
indut:ltry watches meanwhile anxiously below to see 
that the laborer does not in gll.thering detach some 
portion of the precious n est and secrete it about his 
person. The operation is full of danger, and ann ual l y  
costs several l iveI'. The monopoly i s  a t  this moment  
i n  danger of  passi ng i ll to other hands. A rich Chin ese 
company of Hong Kong, which is building a handsome 
European hotel at Tourane, and which has branch 
houses in the principal cities of A nnam and 'fonqllin, 
i f  offeri ng the Hue governmpnt a handsome bonm' for 
the pri vilege of gathering the nests. The monopol ists 
are greatl y excited at the prospect of lORi ng it, and i n  
su pport o f  their claim are offering in evidence t h e  very 
document given to thp.lr ancestors by the E m peror Gia 
Long. Money is needed at the court of H ue, II:nd the 
ancient manuscript will be critical ly scrutin i zed by 
Annarnese officials to discovel' i f  it  is indeed a gran t in 
perpetuity or whether there is not a chance to make a 
good round sum by the transfer. In the m panti me the 
swallows, i nstead of seeking hall n ts free from i n vasion, 
come back punctually with every recurri ng season, 
regardless of their health and this increasing spolia
tion. Other swallows in other coun tries can return 
peacefully to their last year's ne�ts i n  the ensui ng 
spring. These swallows of Annam must keep on pan
dering to an aristocratic desi re, building and rebui l d
ing their homes and giving their li fe's blood forever to 
satisfy a diseased appetite. -Shanghai Co rtl'ier. 

.. . . , . 
A E u ropean CeO.U 8. 

Americans who are loudest in their groanings about 
several census questions should look at the inquisition 
to which the Germans are subjected . 

The German year book gives the figures of even th , 
income tax. An income of $250 or le8s is not taxerl, 
and up to $750 the tax is nominal. For incomes over 
$750 the owner must swear as to the truth of the 
figures he gives. The exact rental of each dwelling is 
obtained, and the average rentals for different condi
tions are pllblished. ' The showing for the year 1885 
makes the average rental for a single room without a 
stove-or an .. u llheatable " room, as the expression 
used is-a. sum that corresponds in our money to $30 

per year. It makes the rental for a single room with 
a stove in it-or a single .. heatable " room-$50 ; for 
living apartments consisting of two " heatabl e "  rooms, 
$85 per annum ; for apartments consisting of three 
such rooms, $150 ; for four .. heatable " rooms, $200, 

etc. 
No personal liberty in Berlin. The police methods i n  

Berlin greatly aid in the preparation o f  a n  accurate 
census. No room can be rented at a hotel or boarding 
house, and no apartment or house �an be legally 
leased, until the landlord has sent to �he police the 
name and purpose of the newcomer and the leng th of 
time for which he will probably make the city his 
home. The same method is in  vogue in other German 
cities. The experience of one of the professors of the 
University of Pennsylvania last summer is significant 
as to the effectiveness of these methods. Wishing to 
communicate with an American lady who was abroar! 
and, as he thought, in Leipsic. he wrote to the pol ice 
of that city. The answer declared that no person oC' 
the name was in the city. A similar letter was sent to 
the police headquarters of Dresden, and a similar 
answer was received. When, later, however, the pro
fessor wrote to the pol ice of Berlin, the reply announced 
that Mrs. --- was living at No. - --- street, on 
the --- floor. 

.. . . . .  
Golden Mall:ne8lulD. 

M. N. Varren finds that when the metal magnesit:;m 
is heated in a current of ammonia thoroughly dry, 
and keeping the temperature below a red heat, it com
bines with the gas without changing milch in appear
ance, though its chemical propertie!! are much modi
fied ; for instance, it will not melt below a bright red 
heat, and burns, when red hot, with violent decrepita
tions or small explosions. If the current of ammonia 
is continued, and the metal in  this form heated to 
bright redness, it is gradually converted into an 
orange yellow substance which is permanent. This 
new product dissolves in acids, and the solution con
tains ammonia. When fragments of magnesium 
which have been kept at a dull  red hp.at for some time 
come in contact with gaseous ammonia, it  often happens 
that their surface becomes dark yellow and shines l i ke 
gold. The exact nature of this golden magnesium ha,' 
not yet been made out. 

• I e  • 
A LOCOMOTIVE working under a pressure of 140 to lu;" 

pounds to the square inch may move a railway train at a 
velocity of 60 miles per hour, which we are apt to thi n k  
of a s  a wonderful speed. B u t  i t  i s  slow compared wit!", 
the rate of '1llotion of the projectile from a. modern 
great gun. Such projectile flies at the rate of 1,365 
miles per hour, impelled by a pressure of 30,000 to 
40,000 pounds per square inch. 
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THE IIOUNT PLEASANT YARD OF THE PENNSYLVANIA 

RAILROAD, AT JERSEY CITY, N. 1. 
The Pennsylvania Railroad proposes to elevate its 

tracks through Jersey City. In connection with this 
work the establishment of a track yard for storage of 
passenger cars and locomotives and for the drilling and 
maki ng up of trains became necessary. Operations are 
in progress near Jersey City Heights upon such an es
tablishment., which when completed will include store 
rooms, track yard, watering facil ities, and the largest 
roun d  house upon the Pennsylvania road, if  not in the 

Jcitutific �mtft, .all. 
these wells across the marshes. supported in many 
places by piling, and crossing the Hackensack River 
100 feet south of the regular railroad bridge. KnucklA 
joints were used for this crossing. 

It next rises up the hill and discharges into two reser
voirs, south of the main line of the road, near Marion. 
Each of these is 80 feet in diameter and 9 feet deep, 
roofed over wi t h  wood. The sides are of stone with a 
l ining of brick placed on edge and parged with cement. 
Their united capacity is 700,000 gallons . The pump at 
East Newark, which is placed between the four wells, is 

�o vl.,n> ;,' o v se 

placed, which is now about completed. Its external 
diameter is 1120 feet. Its outer wall is of brick. Its 
interior wall or that faci ng u pon the turn table is of 
iron. as is also the roof. The t·urn table in the center 
is turned by power. Accommodations for 44 locomo
tives are provided. On the line of track passing 
through its entrance and exit are two stand pipes con 
nected with the general water system for engine sup
ply. The head of water maintained th roughout the 
yard by the reservoirs is 60 feet, enoug'll to throw water 
over the highest building that will be erected there. 

NEW LOCOMOTIVE ROUND HOUSE AND SUPPLY WELLS FOR THE PENNSYLVANIA RAILROAD. 
world. We here illustrate some features of this work. 
The first thing to be seen to was the supply of water. 
Four six-inch driven wells were established at East 
Newark .or Harrison, close to the banks of the Passaic 
River. These were dri ven 80 feet, bringing them 
about 50 feet below the bottom of the Passaic River. 
The water was analyzed in the laboratory of the 
Altoona shops, and found to be an excellent water for 
boiler purposes as wel l as for drinking. In the wells 
the water rises to within 18 feet of the surface, and dur
ing two weeks' consecutive pumpi!)g. day and night, 
with an eight inch Niagara pU IIIP, could not be lowered 
any. A line of ten-inch cast iron pipe ' is carried from 

a ten-inch Worthington pump. and has a capacity of I The yard. which is to be known as the Mount Pleasant 
400 gallons per minute. Ultimately a second pUIIIP Passenger Track Yard, will  have a capacity fOl" 600 cars. 
will probably be connected. The water is thus drawn A train entering JeNey City will run �n one side of the 
from the wells by suction, and forced tbrough about 6 round house down to the ferry and discharge its pas
miles of pipe to the reservoir!!. To provide for acci- sengers. The drilling engine will take the empty cars 
deuts. the Jersey City water lIupply is connected also in charge. drawing them back over the elevated road 
to the reservoirs, but of course will only be used in to the yard, where they will be stored upon the tracks 
emergencies. From the reservoirs the line of pipe is on the other side of tbe round house. The engine re
taken down the hill to the track yard. and the supply turning on a special track will run beyond the round 
is there distributed by branch lines among the tracks. house and will enter it  on the further side, receiving 
It is to be used for washing cars, for supplying boilers, water if necessary before going in. It will then run 
and to furnish the passenger cars with drinking water. upon the turn table and be driven into its own stall. 

Near the center of the yard the round house is On lea.ving the round 
'
house the engines go out at th� 
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JUNE 14,  1&)o.J 
other end, and there also pass a stand pipe in order to 
be watered if necessary. Interlocking switches will be 
provided at one or both ends of the yard. 

While the work i8 incomplete, such parts of it as are 
available are being used ; thus the well water is already 
in use for constructional purposes, and the round house 
itself will very soon be occupied hy engines. When 
completed, the buildinf.,"S will all be lighted 
by electricity, the Pullma� car s<!rvice and 
the ordinary car service will each have large 
store rooms, a special electrical plant will be 
installed, and eventually a very complete 
system for passenger car service will be in 
operation. 

.. . . . . 
Fir., H,.dran&a. 

$titufifi t �mtri tlu. 
Soapa,one and Ita Vaea. 

A writer in a London journal calls attention to the 
unappreciated uses and preservative qnalities of soap
stone, a material, he says, which possesses what may 
be regarded as extraordinary qualities in  withstanding 
atmospheric influences, those, especially, which have 
so much to do with the corrosion of iron and Rteel ; and 
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AN IMPROVED TELLURIAN. 

The illustration represents an instrument designed 
to show, in a simple and effective n: anner, the motion 
of the earth around the sun and that of the moon 
around the earth. It has been patented hy Mr. Alfred 
Hosking, of the Mount Eden School, Auckland, New 
Zealand, the instrument 'being the result of the invent

The need of having plenty of street hy
drants was illustrated by Chief Scannell, of 
the San Francisco fire department. With 
the aid of his most powerful engine he re
cently gave the grand jury and the mayor 
and supervisors of that city an ocular de
monstration of the crying need for proper 
protection against fire of additional fire hy
drants. Of course the gentlemen knew per
fectly well that in many parts of the city the 
distance between the hydrants was from 
1,500 to 2,000 feet, but it is probable that 
they never before realized so thoroughly 
how great was the loss in power of a stream 
caused by the friction in .the long line of 
hose thus made necessary. It is safe to say 
that they were somewhat surprised when, 
after seeing water thrown 206 feet through 
100 feet of hose, the pressure at t·he nozzle 
standing at 90 pounds, 900 feet more of hose 
werl" coupled on and the enfeebled stream 

or's efforts to p<!rfect a .. seasons demon
strator " for use in his own school-one 
which would not rl"adily get out of order, 
and which would enable the teacher, in
stantly and without noise, to change the 
relative positions of the sun, earth, and 
moon. On a circular base, provided with a 
graduation indicating the different seasons 
of the year, is a post OD which is mounted 
to turn a counterbalanced horizontally ex
tending arm, on the outer end of which 
turns a vertical shaft integral with which is 
an inclined arm. At the ollter end of this 
arm is a stud provided with a segmental 
arm, in which is mounted to turn a globe 
representing the earth, the axis of this globe 
being inclined to the vertical post extending 
upward from the base, on the upper erld of 
which is a fixed globe represen ting the sun. 
On the stud carrying the segmental arm in 
which is held the globe representing the 
earth is also held to turn a curved arm car
rying at its outer end a globe representing 
the moon. On the main post, above the 
horizontal arm, is a sprocket wheel, over 
which passes a !lprocket chain, which also 
pas!!es over a sprocket wheel on the vertical 
shaft of the horizontal arm. The sprocket 
wheels are both of the same diameter, so HOSKING'S INSTRu][·ENT FOR ILLUSTRATING THE CHANGES OF 

THE SEASONS. 
that when the operator turns the horizontal 

arm once around the post, the globe representing the 
earth makes a movement similar to that of our earth 
around the sun, and the moon globe, when its arm is 
turned, travels around the earth in a similar manner 
to the natural movement of the moon around the 
earth. The horizontal arm and the arm carrying the 
moon can be turned at pleasure, and the four seasons 
of the year can be easily demonstrated on the globe 
representing the earth. 

fell to the ground just fifty-four feet from the nozzle, 
where the pressure mark was but six pounds. 

. 1 . , . 
THE " ADRICAN SYSTE][ " OF ELECTRIC ABC 

LIGHTING. 

It is almost needless to say at the present day, when 
dynamos are used in nearly every city and village and 
in many isolated places for the purposes of illumina
tion, that the dynamos and machinery employed for 
such use should be of the simplest character, as it can· 
not be expected that an accomplished electrician or 
engineer will accompany every electric lighting plant, 
large and small. 

The dynamo shown in the annexed engraving i.s 
based upon the principle of the well known Gramme 
machine. the pioneer of efficient dynamos. The ma
chine. as developed by the New American Electrical Arc 
Light Co., is a great improvement over the original 
Gramme. It has been simplified, its parts have been 
rendered accessible, the armature 
is provided with means for free ven
tilation, the commutator is so con
structed as to avoid short-circuit
ing, and the comm utator bars are 
made removable, so that onl" or 
more may be taken out of the com
mutator without disturbing the 
rest. 

The lam ps used in connection with 
this dynamo are practical and effi
cient. It is clai med that 2,000 can
dle power lamps are run in connec
tion with this machine with an 
expenditure of seven-tenths of a 
horse power eacm. The machines 
range in capacity from 1 to 50 arc 
lights, each of 2,000 candle power, 
and they will supply a proportion
ately increased number of lamps of 
1,200 candle power. 

It may be of interest to state that 
this company has lighted the sta
tue of Liberty in New York Harbor 
since its completion. Owing to the 
haste with which this plant was 
installed, the apparatus was not 
arranged in duplicate ; however, its 
operation has been continuous, and 
the machinery is said to have per
formed satisfactorily in all respects 
without any interruption. 

The American system of electric 
lighting is in extensive use in all 
parts of the United States and 
Canada as well as in England, 
France. Germany, Sweden, Austra
lia and China. 

The offices of The New American 
Electrical Arc Light Company are 
at 173 Broadway and 2 Cortlandt St. 
West 18th St. , New York. 

• • • • •  

Factory at 165 

CAUSTIC soda or kerosene oil may be used to clean 
the hands from printer's ink. The former must be 
dilute or it will affect the skin.  unpleasantly. Other 
inks yield to oxalic acid, Javelle water, etc. 

from experiments made, it is said that no other ma
terial is capable of taking hold of thl" fiber of iron and 
steel so readily and firmly as this. In China, soapstone 
is largely used in preserving strnctures built of sand
stone and other 8tones liable to crumble from the 
effect of the atmosphere ; and the covering with 
powdered wapstone in the form of paint, on some of 
the obelisks in that country, composed of stone liable 
to atmospheric deterioration, has been the means of 
preserving them intact for hundreds of years; 

• • • •  • 
AN arrangement for t.he prevention of accidents by 

the electric current has been adopted at the works of 
the Morgan Engineering Company, of Alliance, Ohio. 
A board is fixed on the wall facing the dynamo in the 
engine room. On this board are six hooks on the checks 
of the six lllen who are employed in looking after the 
circuits. When a man is called on duty he removes his 
check from the hook and takes it with him. The en-

THE " AMERICAN " DYNAMO. 

gineer sees by a glance at the board that one hook is 
a�seDt, /!.nd that, therefore, one man is engaged about 
the lines around the shop, and the dynamo is not 
start4!d until the check is replacad on the hook. The 
engineer then understands that the coast is clear, and 
turns on his current without tear of accident to any of 
the liDemeD. 

. . . . .. 
Warping oC Wood • 

As lumber is now sawn, every board hut one will 
warp and curl up in thl" process of seasoning. The 
reason for this is plain. If the board be sa.wn from the 
side of a log, the grain rings of the wood l ie  in circles, 
which have a greater length on one than upon the 
other side of the board. A board cut from the very 
center of the log has grain circles of eq ual length upon 
each side, and will lie perfectly fiat when seasoned. 

When selecting the lumber for a 
tool chest or some other fine job, 
pick out boards which show that 
they came, as near as possible, from 
the center of the log. A method is 
in use which compensates for this 
tendency to curl in seasoning. This 
is known as quarter sawing, and 
quartered oak, of which so much is 
said at present, is sawn by this pro
cess. 

It consists in cutting out boards 
radially from the center to the out
side of the log. Suppose a log to be 
split into four pieces, each of these 
pieces is sawn diagonally so that 
the grain rings run through, instead 
of the circles running into, part 
way through and out upon the 
same side of the board. 

Quarter sawn lumber will not 
warp in drying, neither will it yield 
so readily to changes of weather. It 
has the disadvantage of being more 
expensive, as in sawing each quarter 
a narrow board is first taken off, 
then one a little wider. The boards 
increase in width until the middle 
of the qua:-ter is reached, making 
the widest board equal to half the 
diameter of the tree. The narrow 
boards may be glued up into wide 
strips, but that shows considerable 
sap, and they cannot be used in 
some kinds of work. 

To prove that the circles or sap 
rings cause curling during the sea
soning process, it is only necessary 
to take such curled boards and wet 
the concave side, or apply heat to 

the convex side. If each or both be done, the boards 
will straighten out forth with. This method is often 
taken advantage of by carpenters. in working twisted 
or warped boards. The seasoning process is also con
trolled by frequently turning boards over so that each 
side may receive just enough heat and air to keep the 
boarda 11at.- Woodworker. 
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Choeola'e and Cocoa. 

BY A.  N. BELL, A.)(., X.D. 
The introduction and cowmon use of the terms 

" coca " and . . cocoa," applicable to wedicinal su b
stances, have had the flffect of confu8ing people's minds 
with regard to the source and preparation, and, in 
some cases. creating 0. prej udice against the use, of the 
wholly different substances-chocolate and cocoa. 

The medicinal wine of coca and the powerful alka
loids and nerve stimulants cocaine and hygrine are 
prepared frow the leaves of Erythroxylon coca, a shrub 
indigenous to Peru and Bolivia, wholly different to 
Tlheobroma cacao, a swall but beautiful tree, which 
grows luxuriantly both wild and cultivated in the 
northern parts of South America, Central America, 
Mexico. and the West Indies, from the seeds of which 
chocolate and cocoa, and (from the oil) cocoa ointment 
or •• butter, " are prepared. 

When the Spaniards first visited Mexico, four centu
ries ago, they found the natives using chocolatl. 

It was introduced into Europe as early as 1520, and 
has since been more or less extensively used in every 
civili�d country. Linnreus was so fond of it that he 
gave .to the tree from which it was obtained the name 
of Theobroma-food for the gods. 

Chocolate and cocoa are only two forms of the same 
substance. The tree twice in the year yields a crop of 
reddish spongy fruit, shaped somewhat like a cucum
ber ; the ripe fruit being collected at the decline of the 
moon, the tree continues its yield for twenty or thirty 
yoars. Each fruit or pod contains from six to fifty 
beans-usually about twenty-·and there are from ten 
to twenty pounds of such beans from each tree at each 
crop. The beans are usually about the size of large 
almonds ; they are frequently (from a confusion of lan
guage) called indifferently " beans," .. seeds," " nuts," 
" berries," and " fruits," but their character will be 
better understood by regarding them as beans con
tained within a pod. They are generally picked out 
and dried for exportation. 

Besides the beans, the pulp contains a creamy and 
cordial juice ; and. by steaming and pressing. the beans 
will yield one-third of their weight of a kind of butter, 
to which the richness of cocoa is dne. 

For preparing the beverage material, the beans are 
exported in their original state, to be converted into 
cocoa or chocolate by a manufacturing process. They 
are first roastec'. in slowly rotating ovens, then broken 
by machine into such a state that the husks may be 
separated from the kernels by a blast of air, and they 
are afterward treated and beaten and converted into a 
pulp by means of their own oil. The pulp, when 
ground between millstones till it assumE:'S a consistency 
something like that of treacle, is in a state to receive 
any of the modifications that will fit it for the 
market. 

It may be " plain cocoa, " or " homeopathic cocoa," 
or " vanilla chocolate ; .. it may have arrowroot, or 
sago, or sugar mixed with it ; or, if the manufacturers 
be tinctured with roguery. there may, perchance, be 
bean mea.l or other adulterants mixed with the pulp. 
The pulp, when fully prepared in any of these diverse 
ways, is cast into large moulds ; the cakes thus pro
duced are cut into minute shreds by machine, and the 
shreds are rubbed, sifted, and packed for sale. 

The preparations of cocoa and chocolate made in 
France are more numerous than those usually made in 
England or the United States : they comprise vanilla 
chocolate, milk chocolate, chocolate bonbons. choco
late papillotes, chocolate crackers, chocolate pastilles. 
chocolate with taraxacum or with sarsaparilla, choco
late with tar-in short. there is no end to the list ; for 
once admit the principle of mixing cocoa with vegeta
ble infusions, or decoctions. or essences, and the variety 
becomes interminable. The French limit themselves 
to the use of the word .. chocolate, " derived from the 
Mexican name of the plant (chocolatl) ; they seldom 
speak of . . cocoa." 

What are called " cocoa nibs " are the beans roughly 
crushed. " Flake cocoa," also, is another name for the 
beans when crushed between rollers, but before any
thing else has been added to them. 

The husk of the seed, after roasting, contains a good 
deal of nutriment ; indeed, so do the pods likewise ; 
and all three are more or less used in making chbap 
cocoa. The plant is certainly used in more ways than 
coffee : drunk as a thick decoction (made to somewhat 
resemble gruel), made into varIous confections and 
pastriE:'s, eaten as bonbons, etc. , while a poor decoction 
is drunk in some places by boiling the husks separated 
from the beans. 

While chocolate and cocoa contain an essential prin
ciple, theobromi'ne, comparable to ca:jfein and theine
the alkaloids of coffee and tea-it is much less potent 
as a disturber of t·hfl nervous system ; and chocolate 
and cocoa are proportionally more wholesome as a 
beverage, besidlls possessing specially n utritive q uali
ties which render them much more sustaining ; and 
there can be little question but that its general substi
tution for tea, especially of that cheap, oversteeped, 
second edition kind which is the too common beverage 
of overworked women in various avocations of life, 
would be promotive of hea.lth.-TM Sanitarian. 

'titutifi t �mtritau. 
AN IJ[PROVED KETHOD OF AUTOMATICALLY 

CLOSING ELEVATOR DOORS. 

The accompanying illustration represents a simple 
and inexpensive construction for automatically operat
ing the sliding doors guarding the exposed landings of 
passenger elevators, and by means of which all the 
doors in the elevator shaft will be held positively 
closed, except. the door at the particular landing where 
the car is stopped. This has beE.'n patented by Mr. 
C. H. Stilson, and Messrs. Otis Bros .. of New York, have 
contracted to use the guard. On each landing door, 
nE:'ar the latch side and opposite the latch, is a grooved 
wheel about eight inches in diameter. and on the ele
vator ear there is a parabola-shaped track adapted to 
engage the groove of the wheel, this track running 
down and inward on the side of the ' car, from just 
above its top to a point about midway of the door, and 
back from the side of the car a distance equal to the 
width of the door. From there the track bends back 
to a point below the door, and in line with the com-

STILSON'S ELEVATOR DOOR-CLOSING ATTACRllENT. 

mencement of the track at the top of the car. A wire 
cable is attached to the upper and lower ends of this 
track, and extends over pulleys at the top and bottom 
of the shaft. this cable being kept under tension by 
means of a weighted platform having a slight vertical 
movement to which the pullE.'Ys at the lower end of the 
snaft are secured, or for which an adjustable screw 
deVICe may be substituted. When the elevator is at 
rest at a landing, as shown in the upper portion of the 
iIlustratiol'l, the door is opened by the attendant in the 
usual way, the grooved wheel on the door then fitting 
into the bend of the curved track ; but on the move
ment of the car in either direction, up or down, the 
wheel follows the lower or upper arm of the track, forc
ing the door forward and firmly closing it. As the 
cable attached to each end of the track forms virtually 
a continuation of the track to .the top and bottom of 
the shaft, a.ll the doors in the shaft are thus held closed 
whether latched or not, as the car passes away from 
them, and cannot be opened except when the car is 
present. The car can thus be moved from a remote 
landing and brought to any other, above or below, 
closing the door of the landing it leaves. without re
quiring the services of an attendant on the car. The 
apparatus may be readily applied to all elevators, old 

or new, where the doors t!lide on rollers, and can be 
easily manufactured and put in place by any good 
mechanic. For further information address the in
ventor. Mr. C. H. Stilson, architect, 736 Chapel Street, 
New Haven , CODn.  

. . . ' . 

P o.lble Ploe •• 
Fusible plugs are very important adiuncts to a boiler, 

yet, like everything else about a boiler, they need a 
great deal of attention, and often more than they get. 
These plugs usually consist of a piece of tin. lead, and 
bismuth in8E:'rted in various manners in the crown 
sheet or hE:'ads of the boiler. and as wil l  be �eadily un
derstood, the design being that when the water gets too 
low the fusible metal will be melted by the heat, allow
ing the water to escape into the fire, or the pressure to 
be relieved from t,he boi ler. So long as the alloy is 
kept at a com paratively low tem pllrature by the water 
on one side, it is of course prevented from melting 
by the fire on ihe other. 

Notwithstanding the great favor in which they are 
held, Wilson claims there is no doubt that their effi
ciency has been llluch overrated, as in his experience as 
a boiler inspector numerous cases of failu re to work are 
recorded every year. This is partIy due to an accuw
ulation of soot and dirt that usually takes place in the 
cavity over which the plug is inserted, and partially in 
consequence of the alteration which takes place in the 
nature of the alloy during long exposure to the heat of 
the furnace. 

There are numerous instances given by Wilson, also, 
of fusible metal melting out without l iberating the 
steam pressure. This is chiefi)' caused by the accumu
latiou of inorustation on the metal bE:'ing suffi
CIently strong to withstand the pressure upon it, 
and prevent the liberation of the steam. and it does 
not take much to do this. The simple plan of screw
ing or riveting a piece of lead or fusible metal into 
a hole should never be adopted, on account of the 
leakage that often takes place when the iJlug is slack. 
which leads to the corrosion, patching, and desrtuction 
of the plate. Moreover, the plug will probably not 
mE:'lt until the crown sheet shall have actually  become 
bare. For this reason alone there should be a provi
sion on the furnace plate for the insertion of the plug 
to keep the sheet still covered with two or three inches 
of water after the plug itself has been left bare. This 
is usually done by riveting or screwing a seating of the 
wrought iron into the sheet into which the fusible plug 
is fitted, sometimes one within anoth�r, so that in the 
event Of one failing to work, the other may be ready. 
Where the area is small,  greater care is necessary in 
keeping the metal free from incrustation, It coating of 
hard scale less than one-sixteenth inch thick over a 
one-ha,lf inch hole being sufficient to hold a pressure of 
70 to 80 pounds. The mouth of the seating, when that 
method is used, is made two or three inchett in diame
ter. to allow the easy removal of the soot and greater 
exposure to the heat. 

In making a selection of the description of plug, the 
nature of the feed water should be considered. With 
feed water containing wuch carbonate of lime or mag
nesia, especially where grease is present, many of the 
fusible plugs in use are found to be too sensitive. and 
cause much trouble by melting, even where there is 
still abundance of water over the sheet, from the same 
cause as brought about the bulged plates referred to 
recently. 

It must not be supposed that the steam in an ordi
nary large sized boiler can always be liberated with 
/Sufficient rapidity through a small hole to prevent 
overpressure. Many engineers state that, on the melt
ing of the plug, the discharge of dry steam over the 
fire greatly increases the heat of combustion. That 
this will take place under certain favorable conditions 
there can be no doubt, and is  probably one reason 
why fusible plugs are sometimes ineffective ; but when 
the discharge of water or wet steam over the fire is to 
any extent, combustion will be retarded, t.he ,!,)r'l8SUre 
rE.'lieved, and warning of danger given. 

To guard against the risk arising from the tendency 
to change in the nature of the alloy, it is advisable to 
rE:'new the fusible metal every three OJ four months, 
and only plugs that will admit of this should be chosen. 
LOw temperatures can be determined by the melting 
points of compositions of lead, tin, and bismuth, and 
the following alloys are given by Weisbach as suitable 
for fusible plugs, together with their mE.'lting points. 
The second is what is known as Rose's metal, and very 
commonly used. 

1 part lend. 1 part tin. 4, part. bismnth. 201° Fah. 
5 " .. S .. .. 8 .. .. 202° Fah. 
2 .. 3 5 .. 202" Fah. 

1 .. 4 5 .. 246· Fah, 
1 .. 1 257° Fah. 
1 .. 1 466· Fah. 

2 1 3M. Fsh. 
1 .. 3 3M° Fah. 

.. 3 .. 892" Fah • 

-Boston Jour. of Com. 

• • • • •  
To coat tin dishes to withstand the action of che

micals used in developing and toning photos, use a 
quick-drying asphalt varnish, as that for bicyoles. 
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Tblok etone, t b e  Wor.t Smelling Su b.tance 
Known. 

An amusing instance of the inconveniences of carry
ing on chemical research in populated distri cts (Bl·it. 
and Col. Drug. ) appears incidentall y  in a papAr on 
Thioderivatives of Ketone, by E. Baumann and 
Fromm. By the reaction of sulphureted hydrogen on 
acetone in the presence of condensation agents they 
obtained principally trithio-aceton C.H , .S., and small 
quantities of a non-volatile, definitely crystalline com
pound C .. H.sS., tetrathiopeuton. At the same time, 
however, an exceedingly volatile body was formed 
which possessed a smell so horrible that, in  com pari-
80n therewith, ethylmercaptan, ethylenmercaptan, and 
other volati le sulphides must be considered as faint
s ruel l ing substances ! The authors could not obtain 
the compoun d  pure (for a reason which they mention 
further on), but therA could be no doubt that it was 
the monosul ph uret<ld acetone CaH.S or thioketone. 
As they were once distil l ing the reaction product of 
1 00 gr. aceton, concentrated hydrochloric acid.  and 
8ulphureted hyd rogen, with the most perfect arrange
ments for condensation , so that no perceptible loss of 
the product occurred, the atmosphere of the surround
ing district of the town was in fected over an area more 
than 800 yards wide ! Every attempt to obtain the 
substance pure brought down s uch a storm of protest 
and complaint against the laboratory that the authors 
were compelled to relinq uish the research. 

.. . .  � .  

Armor Plate Te8t •• 

An armOl plate 4 feet square by 4 feet thick, manu
factured by Messrs . Wm. Jessop & Son (Limited), 
Brigh tside Works, Sheffield, was recently su bjected to 
a severe trial o n  board the Nettle, off Portsmouth. 
Three shots were fired at the plate from a 5 inch breech 
loader only 30 feet distant, 
with special charges of gun
powder and chilled projec
tiles. The firflt shot directed 
at the plate was fired toward 
the bottom, 12 inches below 
the center. It made a slight 
penetration, bu t was hurled 
back broken into fragments, 
leavi ng onl y  a very smal l  and 
almost i mperceptible crack 
from the point of impact to 
the bottom edge. The second 
shot, fired at a spot equidis
tant between the center and 
the top left-hand corner, gave 
even better results. It hardly 
penetrated the lJlate at all, 
and was . thrown back in sev
eral pieces. No crack ap-

. peared at all near the point 
of i mpact, but a slight start 
of an appearance of a crack 
was formed on the outside 
edge nearest wht!re the shot 
struck. The results of  these 
two shots were considered so 
remarkable that it was de
cided to fire a third , which 
was launched agaInst the 
plate bAfore it  had recovered 
from the vibration of the sec
ond impact. This shot, which 
took effect 12 inches from the 
side and 12 inches above the 
center, caused two cracks, one 
extending down to the im pact 
of the first shot, and the other 
goin g  u pward to the top outer 
edge. Nevertheless, the shot 
did not penetrate half · way 
through the plate, but was 
returned i nto the arena almost 
pulverized to dust. The gen
eral opinion of those who wit 
n essed the trial, we are in
formed, was that the plate 
was the best of its kind yet 
tested. The plate was manu-
factured of special steel recently patented by Mr. J. F.  
Hall ,  the works manager of Messrs. Jessop's works.
Colliery Gua-:-dian. 

.. .  e . •  
Hemp Silk. 

Mr. Nayemura Sakusaburo, a druggist of Hikone, in 
Omi.  Japan, has succeeded in converting wild hem p 
(yachyo) into a substance possessing all the essE"ntial 
qualitie" of silk .  Nothing is said about the process, 
but it is asserted that trial ,)f the thread has been 
made at the first silk-weaving establishment i n  Kioto 
and at other factories, with excellent results in every 
case. The plant in question grows on moors and hill
sides. Its flber is said to be s trong and glossy, in no 
wise inferior to silk when properly prepared. Culti
vation on an extended scale would present no difficul
ties. 

'citutifi c �mtricau. 379 

ORNAMENTAL IRON WORK FOR AMATEURS. of stick or seed lac cut in alcohol, with refined lamp-
Although artistic wrought iron work dates from very bla�k stirred in to give it the required color. The var

early times, it was never m ore popular than it is at nish should be made quite thin to avoid any gloss. 
present .  This remark applies especially to m ovable It is obvious that grilles, gates, � creens, doors, and 
articles such as tables, stands, racks of various kinds, other objects may be made from iron in this way with 
fu�l baskets, lamp supports, etc. Many of these l i ttle trouble or expense. 
articles of reeent man ufacture are copies of antique • • • I .. 
objects, while others are of m odern design. As works A New Era of Pro.perUy. 

of art they are fully equal, if not superior, to the speci- It is the opinion of many close observers of the timeR 
mens of earl ier  work. that this country has entered upon a new era of pros-

N ow, while no imitation can ever equal the original perity. One of the chief reasons for this belief that 
article. it Ul IlSt be admitted that i luitations often I they cite is that wheat values, which, with the excep

Fig. 3.-JA W FOR BENDING. 

prove very satisfactory to those who ean neither make 
nor p urchase the real article. 

The exam ples of iron work here i l lustrated are 
styled imitations, as th ey are made without  forging, 
i. e. , the iron is bent eithel' cold or hot, without the use 
of a hammAr, while the iron bars or rods maintain 
the i r  origin al cross section. Any one used to the 
hammer and anvil can, in addition to the curVAS, apply 
forged portions, or twist  and forge the barR u sed i n  
the scrolls. 

ThA only special tool u sed in making articles of this 
class is the steel jaw shown in Fig. 3. Its slot rAceives 
the bar t.o be bent, and its flattened shank is designed 
to be held in an iron vise. A sCi'oll i ll  formed by plac
i n g the end of a bar in the jaw, and winding the bar 
around the jaw and u pon itself, afterward unwinding 

Figs. 1 and 2.-IRON LAMP SUPPORTS. 

tion of two or three inst.ances of temporary abuormal 
inflation, have for a n u m ber of years past been unusu
al ly low, must in the future in'lvitably maintain a 
higher range, owing to the simple fact that our home 
consumption is increasing much more rapidly than the 
production of wheat-that there will  be less new laud 
to subdue, less bonanza wheat farming, and a greater 
diversificat.ion of crops in the fut ure than in the past. 
A", the prosperity of the country depends u pon that of 
the farming com m unity, it is easy to see that a steady, 
legitimate advance in the p rice of breadstuffs under 
the conditions cited would inevitably bring better 
times to the people. Increase of home consumption is 
the factor u pon which the farmers and mil lers m ust 
mainly rely to enhance their prosperity. The foreign 
market wi l l  cut much les.;; of a figure in the future than 
heretofore, and the sooner those who are banking so 
heavil y  u pon it now arrive at an understanding of this 
fact, the m ore contented in mind will  they be. -The 
Modern Miller. 

. . . . .. 
Make an A greement. 

It is a difficult matter to deal with that class of men 
who will neither give nor receive a definite proposition 
looking toward compensation. If, on the one hand, 

you meet a man who say"' • 

. .  That wil l  be all right ; I 
guess we won't have any trou
ble about that part of it," set 
it down that there will be 
trouble on j ust . .  that part of 
it . " If, on the other hand, 
you find a man who is always 
declaring, .. You'll not lose 
an ything by this ; I'll see that 
it's all right," you may be 
sure it will be all wrong in 
the end. When two men of 
this sort get together, and 
the services are of such nature 
that to determine their exact 
val llc at the time of their in
ception is im possible, the end 
will be a misunderstanding, 
m utual dissatisfaction, possi
bly an estrangement. Yet 
there is no case i n  which a 
probable value cannot be got 
at. If you consider matters 
8S a complete affair, and esti
mate the val ue of results as 
you plan them to happen, 
you can never be far wron g. 
If one cannot do that, he h tl s 
no business to undertake to 
make contracts at all. It may 
be that there are ti mes when 
a man may go into a business 
engagement without a defi
nite idea of what his pay is to 
be, and there may be men who 
will always settle satisfacto
rily. But one is never safe to 
make engagements ill such a 
lax way. False modesty al
ways standI! in the way of 
s e n  s i b  I e business arrange
ments. B u t  it has no place 
in bu siness. As an old mer
chant sa.id once to a writer : 
.. We are friends, and I trust 
will always remain so. Per-
h aps it is agaimt m y  interest 
to tell you so. but when you are 

the bar to open the spi ral as much as Illay be req uired. making all agreement for the purchase and delivery of 
After the scro l l  is com plete, the inner straight end of goods, don't t.hink of your feelings toward each other at 
the bar is  cut off by IlIeans of a hack saw. The sharp ·all. Buy of me a� you would of a stranger ; consider 
angles may al�o be bent by t.he nse of the jaw. It  will your own needs and profits, and don't hesitate to buy 
facilitate the operation if the bar is heated red hot at when you can do best." I t  should be exactly this way 
the point of bending. A hammer may prove useful in making a.rrangements for employment. Treat the 
in this part of the operation. matter simply as business, pure and simple. You cal l 't  

The standard of the lamp support consi!!ts of a piece afford to do business without making proper arrange
of gas pipe. The feet are attached by means of screws, ments for all points. These sensible suggestions from 
and the different parts of the iron work are fastened the National (rrocer have more than a money value. 
together by means of small screws or bolts_ " Business is business " seems sometimes like a heartless 

A rod is fitted to the gas pipe and has at its upper I proverb, but it is a fact t.hat no business is likely to 
end a frame or cup for receiving the lamp. A clam p- \ prove so satisfactory as that which is donE" strictly on 
ing screw passing through the gas pipe holds the rod at I businells principles. Here is where the great value of 
the desired height. I business education comes in. It im presses u pon the 

An easy and satisfactory way of blacking the work mind at every stage of its course that " business is 
after it is finished is to coat it with a thin varnish I business." 
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RECENTLY PATENTED INVENTIONS. 

Enclneerlng. 

VARIABLE CUT·OFF.-\\T alter de Sanno, 
Corry, Pa. This is a slide valve connected by a con· 
necting rod with an operating lever, a lever to which 
the rod is attached being pivoted to the side of a rocker 
lever and a sliding block being attached to the operat
ing lever and provided with suitable rods by which it. 
mny be moved, thus effecting a quick valve motion and 
variable cut· off, with means for quickly changing the 
stroke. 

SLIDE VALVE. -Ed ward Leslie, Orange·  
vi lle, Ontario, Canada, This valve consists o f  a n  outer 
valve .er.tion formed to rest upon the valve seat, this 
sectIOn controlling the inlet. of the moti ve agent, and an 
Inner valve section having an open top, which also rests 
upon the valve seat and is formed with a flange that 
fits closely against the under side of the top of the outer 
valv'; section, this inner valve section controlling the 
exhaust, and the construction providing for an exceed
ingly rapid reciprocation of the valve. 

BOILER LEVELER. - William H. and 
Joseph L. Freeman, Shell,  Ohio. Combined with the 
boiler, tbe front axle, and a straight rack bar loosely 
attached thereto, is a worm gear secured to the boiler 
and a shaft arranged alongside of it, with other novel 
features, for conveniently and rapidly leveling the 
boilers of traction engines. 

IGNITOR FOR GAS ENGINES. -John J. 
Pearson, New York CIty, and Julius Kunze, Yonkers, 
N. Y. Combined with the power cyl inder is a water 
jacket valve chamber in which is seated a spring_ 
pressed valve having an apertured stem and valve Meat, 
another valve being titted to the valve seat and carrying 
a plate and burner to heat the plate, in connection 
with a movable cam arranged to push forward both 
valves, an operating lever and governor balls. 

Railway Appliance •• 
CAR COUPLING.-Charles G. Wheeland, 

Brush Creek, Iowa. This invention provides a means 
whereby the link may be vertically adjusted from the 
side of the car to couple with a drawhead of greater or 
less height, the cou pling being made automatic when 
desired, and the device being capable of being reversed 
or turned end for end . 

E L E V A T E D  RAILROAD. - John N .  
Valley, Jersey City. N .  J .  This i s  a structure more e.· 
pecia\ly adapted for nse in timber lands for getting out 
logs. or in mines for tran!'lporting coal. etc., and is 
made with a Single raIl or track supported by hangers 
from overhead longit ndinal stringers sustained by 
strnts set on or into the ground. 

Mechanical. 

SAW FILER. - Chandler W. Dudley, 
Whiting, Iowa. This device has a snpporting rod on 
which slides a bed plate, there being pIvoted on the 
latter a turn table having guide standards in which 
slide guide rods, with other novel features, by which, 
when the device is set to the proper pitch or bevel, it is 
impossible to file at any other angle, and the labor is 
easily performed. 

W I N  D M I L  L, - Lincoln E. Martin ,  
Emery. South Dakota. This mill  i s  more especially 
adapted for tbe dischar2e of water taken by it from a 
well into an adjacent float tank to mamtain a water 
supply to buildings or farms, the mill being automati
cally operated for such purpose, and the entire con
struction being desi2Ded to be simple, strong, and 
efficient. 

BELT SHIFTJNG AND BRAKE MECHAN-
18M.-James H. Rohme, Newburg, N. Y. This is a 
combined mechanism to be counected with the driving 
wheel and flywheel of a sewing machine, to readily 
shift or unship the driving belt from the driving wheel 
while the latter is in motion and apply a regulated 
pressure to the flywheel to brake it. 

Agricult u ral. 

CORN PLANTER. - Byron E. Cagle, 
Medina, Kansas. This i nvention relates to corn 
planters in which the seed· dropping mecbanism is 
located on the travelIng wbeels, the cut-off slides being 
automatically operated during the revolution of the 
wheels to drop the seed at the proper time by engaging 
a fixed portion of tbe planter frame, the operatIOn 
belllg positive and the machine simple in construction. 

REVERSIBLE PLO WSHARE . - William 
HeithClsay, Petersburg, South Australia. In this 
plowshare the standard has a foot projected laterally at 
an angle In combination with a reversible approxi
mately triangular share secured at its apex to the foot, 
the cutting edge of the share making one side of the 
base of tbe triangle, forming a double.pointed share 
which can be reversed when the forward point becomes 
blunt, when the reversed point will be automatically 
sharpened by the further use of the share. 

HAY STACKER. - Joh n H. M o o r e, 
Plessis. N. Y. Thi. is a slide or chute, usually conSIsting 
of two parallel end beams. connected by a number of 
slightly spaced stl lps or planks, and adapted for attach
ment within a barn, wbereby the hay elevated by the 
fork or sling may be dIrected to the sides of the mow 
or to the cen ter. 

HAY LOADER. - Adol ph Lasack. Ox· 
ford Junction, Iowa. Combined with a bed and crank 
sbafts journaled therein is a series of longitudinal rake 
\lars, provided near theIr upper ends with track�, each 
(ormed of a piece of wire beut upon itself to constitute 
parallel arms with prongs, with other novel featnres, 
the invention being an improvement on a former pa. 
tented invention of the same inventor. 

MI .cellaneon •• 
WAGON JACK.-A. J. Oliver and R. M. 

Wren, Oakland, Cal. Combined with a standard 
having three walls stiffened by web pieces, with two 
roWI of hook·lhaped teeth projecting from Ita front 

face In opposite pairs. Is a bracket frame to which are 
attached sleeves adapted to slide on the standards, a 
forked lever, a cross bar, and two pIvoted parallel 
links loosely connected to the ends of the fork lever, 
with a dog which can be made to mesh with two op
posite teetb of the standard, the construction being 
simple, strong and eftlcient. 

F A  M I L  Y BIBLE CABINET. - John 
Melville. Connellsville, Pa. This is a combined case 
and book holder movable vertically therein, with latcbes 
pivoted to the holder, whereby they may be tnrned 
laterally to engage the case when the holder is elevated, 
witb other novel features, whereby such a book may bp 
well preserved and readily adjusted for convenient ex
amination. 

FOLDING BED. - Fredrick Bennett, 
New York City. In this bed the bed bottom IS hinged 
to a vertical stationary frame with rigid arms on its 
lower edge, in combination with intermediate sections, 
to which are hinged a head rail with weight levers and 
links, the head rail beIDg attached to the mattress and 
supported loosely at its ends, the mattress being drawn 
taut and beld from yielding when the bed bottom is 
whol ly lowered. 

WINDOW SHADE FIXTURE.-Abraham 
B. Dunkle. Steelton, Pa. This is an improved form of 
roller carrying brackets adapted to fold when not in 
use, combined with an Indep"ndent strip to which they 
may be attachp.d without resorting to the ordinary 
means of securing them, whereby the brackets are snp
ported without direct attachment to the window frame, 
and may be readily placed in position for use. 

LINIMENT. - Stephen J. Lancaster, 
Petrolia, OntariO, Canada. This is a new composition 
of matter for the treatment ef sciatica, neuralgia, gout, 
infiammatory rheumatism, and similar diseases, the 
composition including a tmcture in alcohol of capsicum, 
Prince's pine, camphor gum, and other ingredients, 
combined and applied in a manner specified. 

TIME LOCK. - Charles F. Myers, Mc
Kinstry's Mills, Md. This Is a lock for the doors of 
safes, vaults, etc.,  and specifically provides for tbe ac
cidental derangement of the time mechanism by 
having two sets of mechanism operating in unison or 
independently of each other, providing for antomatic 
unlocking when it h8l! been accidentally allowed to rnR 
down, and in the event of the breaking of the main
spring or otber operative part. 

COIN· RELEASED TELEPHONE LOCK.
Harry L. Cassard, Baltimore, Md. This is a lock by 
which the suspension hook for the receiver is held from 
npward movement to complete the telephone circuit, 
but wi1l be released by the aid of an inserted coin, the 
apparatus being especially desi2Ded for applIcation in 
telephone stations where tbe proprietor desires to col. 
lect tolls from outside parties uoinK the telephone. 

GALVANIC BATTERIES. - Ed ward M, 
Burt, Paris, Ill. This invention provides an inexpen· 
sive and effective exciting solution for galvanic bat
teries, formed by dissolving the salts produced by the 
burning of cobs of Indian corn, the battery being pre
pared after a manner specified. 

OXIDIZING OR DB SULPHURIZING ORE. 
-Edwin M. Clark, Butte City, Montana. This inven
tion provides for forcing a large supply of air into the 
furnace containing the ore, for which a novel form of 
furnace is provided, thus hastening combustion and 
desulphurizatlOn, instead of fi .. t roasting the ore for a 
lon2er time to consume or destroy the sulphur. 

HOLDING CARBON PAPER FOR C Opy· 
ING.-William H. Pardee, Antigo, Wis. Tbis is a com· 
bined surfa"e plate and carbon paper bolder, adapted to 
be used by slipping it in between tbe leaves of a copy· 
ing book, writing pad or tablet, to give a smooth writ· 
ing support, and also serve as a carrier and holder of 
the carbon paper. 

TABLET OR BOOK HOLDER.-This is a 
novel form of slip holder for tahlets or books, patented 
by tbe same inventor, adapted to hold the back and one 
corner of the tablet or book within it, Bnd designed for 
use as an appendage to a desk or table, or as a flexible 
book cover for binding purposes. 

RIBBON SPOOL FOR TYPE WRITERS. 
-Will iam L. Salvage, Chattanooga, Tenn. Tbis !Dven· 
tion provides for the quick and cleanly substitution 
of ribbon spools in all machines using ribbons, tho 
spool shaft beinK held in place by a pivoted spring and 
a stop limiting Its endwise movement, thus largely 
economizing time and facilitating the changes where a 
large variety of work is done. 

ARTIFICIAL LIMB. - Alexander Gault, 
Medford, Minn.  This invention relates especially to 
the construction of the foot and ankle, all ankle ma
chinery and beel and toe cords being dispensed with, 
and means provided whereby felt may be employed in 
forming the foot, and the toe be held at all times in 
position to contact naturally with thp- ground. 

COLLAR AND CUFF Box. - Theodore 
Springmeyer, Np,w York City. This box has a central 
tubular cuff receptacle. an annular collar receptacle, 
and a small pocket or covered well secured centrally to 
the cover, forming a convenient receptacle for small 
articles of jewelry, such as buttons, studs, etc. 

SHOW AND SALE CASE. - Ed win A. 
Angell, Boston, Mass. The casing has opposite doors 
at or near its bottom, with Ii partition pivoted at one 
side of its center, whereby It is adapted to be held in· 
clined from front to rear or from rear to front, and 
having allo an extensible leaf, the case being designed 
for the uoe of grocers, seedsmen, etc. 

FUMIGATOR.-Albert R. Bowker and 
James D. Millen, Winona, Minn. This is a hollow 
cylinder provided with a fire box and grate, with Ii 
chemical box above the fire box to sprinkle chemicals 
upon the fire, and a piston to force the smoke through 
an opening in the cylinder, the device beinK operated 
by snitable handles to fnmiKate a building or an ani
mal burrow. 

SAD IRON.-Christian Fox, Chrlstia.na, 
Pa. Thla Ia IIIl Iron lD wbleh t.b, haIicUe Ia made 

detachable. the body of the Iron being either hollow or 
solid, and the handle being reversible with respect to 
the ends of the body, simple catch devices facilitating 
the expeditious attachment or detachment of the handle. 

CANDLESTICK. - George Gavin a n d  
Lawrence W. Cromer, lEureka, Nevada. Combined 
with a base pan are two spring wires secured, and 
having curved overlapping central parts at a proper dis· 
tance above the base for holding the candle, forming an 
extremely simple and inexpensive device. 

DOUBLE BAG.-Charles McCaffrey a.nd 
Cbarles W. Biglow, New York City. This is a bag In 
which the outer portion is formed of textile fabric and 
the inner portion of paper, the inner portion being 
slightly larger, wbereby the strain upon the inner bag 
will be taken up by the outer bag. the combined device 
being adapted for carrying ground plaster, phosphates, 
etc. 

GATE. -.Tames H. Slater, Hart, Mich . 
This is a gate especially designed for simplicity of con. 
struction and cheapness of material used, and adapted 
to be quickly and conveniently adjusted for height to 
avoid snow and ice, while its hinge connections permit 
it to fold flat against a fence in opposite directions, the 
gate being more particularly desi2ned for gnarding 
railroads and. farm inclosures. 

DRAIN FOR STALLS. - Martin Logan, 
New York City. Combined with the longitudinal slats 
of the stall fioor, witb suitable drains between the slats 
and a cross drain In tbe rear, are cleats in the rear of 
and parallel with the cross drain, with a locking bar 
fitting between the cleat. and the slats of the stall floor, 
to cover the cross drain and hold the slats in position, 
making a simple drain that will not easily become 
clogged and can readily be cleaned. 

FOUNTAIN FOR WATERING STOCK.
Alphonse Friedrick, Baldwin, N. Y. This is more es
pecially designed for a poultry yard, the reservoir 
having a drip pipe which discharges into a main pipe 
laid underground in au inclined position, while branch 
pipes extend vertically therefrom to cups held above 
ground, whereby it is designed to keep the water cool 
and fresh in summer and prevent it from freezing in 
winter. 

CRATE. - George T. Hall, Monrovia, 
Cal. This is styled the " California berry crate," and 
has solid ends, to the inner sides of which transverse 
strips are secured, and partitions secured to the strips, 
the partitions consisting of a rigid section and a hinged 
section, the latter being movable back upon the rigid 
section, wherel)y access may be had to the lower portion 
of tbe crate, while the sections cannot be removed and 
displaced. 
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MAY N UMBER.-(No. 0 5.) 
TABLE OF CONTENTS. 

1. Elegant plate in colors representing a tasteful cot
tage of moderate cost at Buffalo, N. Y. Perspec· 
tive elevation, floor plans, sbeet of details, etc. 

2. Colored view of a residence at St. George, Staten 
Island, N. Y. Estimated cost $20,000. Floor 
plans, perspective elevation, sheet of details, etc. 

3. Stone residence, corner of St. Nicholas Place and 
t50tb Street, New York city. S. Burrage Reed, 
architect. 

4. New buildings at Eastgate and Bridge Streets, 
Chester. 

5. Eugravings of the residence of J. M. Johnson, 
Binghamton, N. Y. Perspective elevations and 
lIoor plans. Cost $19,000 complete. 

6. Perspective view of the oftlce buildings of the 
Gotthard Railroad in Lucerne. 

7. An English cottage. Perspective and floor plans. 
S. A cottage recently erected at Binghamton, N. Y .. 

cost complete $8,800. Plans and perspective. 
9. A residence in the Gothic style . erected at New 

Brighton, S. I. Floor plans andl)erspective. 
10. Excellent deSIgn of a count'ry house recently 

erected at Belle Haven, Conn. Cost $14,250. 
Oscar S. Teale of New York, architect. Perspec· 
tive views and floor plans. 

11. A double dwelling at Yonkers, N. Y., erected at a 
coss of $8,000. Plans and perspective. 

12. Residence of Chas. Kappes, Esq., Ilt Stapleton 
Staten Island, N. Y. Cost complete $4,000. Per· 
spective elevation and floor plans. 

13. Cottage at Greenwich, Conn., erected at a cost of 
$7,250 complete. Floor plans and perspective. 

14. Miscellaneous Contents: High buildings. - Bad 
flues.-Imitation ebony.-Destruction of asphalt 
pavement by gas.-Art of building.-Improved 
dumb waiters, lllustrated.-An improved skylight, 
illustrated.-Rogers miter planer, illustrated.
Dumb waiters and hand power elevators.-A fine 
window in the Convent of the Sacred Heart, ilIus· 
trated.-Improved sash pulleys, illustrated.-A 
hot air and hot water heater, illustrated.-Colors 
for mortar.-Improved adjustable 2rooving head, 
illustrated.-An improved window screen frame, 
illustrated. 

The Scientific American Architects and Builders 
Edition is issued monthly. $2.50 a year. Single copies, 
25 eente. Forty large qnarto pages, equal to about 
two hundred ordinary book pages ; forming, prlicti· 
cally. a large and splendid MAGAZINE 0," ARCffiTEC' 
TUM, richly adorned with elegant plates in colors and 
with fine engravings, illnstrating the most interesting 
examples of Modem Architectural Construction and 
allied snbjecte. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for It the LARGEST CrRCULA TION 
of any Architectural publication in the world. Sold by 
all newedea1er1J. 

Jll1NN .. CO .. PuBLISBJCU, 
ao1 BroIIclwIII'. New York. 

The charg� for Insertion under thU! head is One Dollar 

a line for each insertion .. alxYut eiqht words to a line. 

Advertistment6 must be received at publica/ion qffice 

as earlll as Thu.-sdall 11101'nlng to appear in next issue. 
For Sale-New and second hand iron-working ma

chinery. Prompt delivery. W. P. Davis, Rochester. N. Y. 
Send to H. W. Knight & Son, Seneca Falls, N. Y . . for 

catalogue of Metallic Pattern Letters and Figures. 
Acme engine, 1 to 5 H. P. See adv. next issue. 
Tuerk water motors at 12 Cortlandt St., �ew York. 
Prestlea " Dies. Ferracute Mach. Co.,  Bridgeton, N . •  I 
Platinnm scrap, old wire, etc., bought, Willis & Cle-

ments, 39 S. 10th St. Philadelphia. 
Best Ice and Refrigerating Machines made by David 

Boyle, Chicago, Ill. 155 machines in satisfactory use. 
Best drying machines for grain, .and, clay, fertilizers, 

wet feed, etc. Made by S. E. Worrel l . Hannibal, Mo. 
The Improved Hydraulic Jacks, Punches, and Tube 

Expanders. R. Dudgeon, 24 Columbia St., New York. 
Safety Elevators, steam and belt power ; quick and 

smooth. The D. Frisbie Co., 112 Liberty St .. New York. 
Veneer machines, with latest improvements. Farrel 

Fdry. and Mach. Co., Ansonia, Conn. Send for circular. 
Tight and Slack Barrel Machinery a "pecialty. John 

GreenWOOd & Co .. Rochester. N. Y. See illus. adv., p. 173. 
Screw machines, milling machines, and drill presses. 

The Garvin Mach. Co., I.aight, and Canal Sts., New York. 
Iron, Steel, Copper, and Bronze Drop Forgings of 

every description. Billings & Spencer Co., Hartl:ord, 
Conn 

Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum appar&tu8� air 
pumps, acid blowers, filter press pnmps, etc. 

The Holly Manufactur!Dg Co .. of Lockport, N. Y., 
will spnd their pamphlet, describing water works ma
chinery. and containing- reports of tests. on application. 

The best book for electricians and beginners in elec· 
tricity is •• Experimental Science." by G eo. M. Hopkins. 
By mall, $4 ;  Munn & Co., publisbers, 361 Broadway, N. Y. 

Wanted-To correspond with an ingenious worker in 
8prin�8, to 88sist in perfectioll a Dew invention. Must 
be skillful. Address lock box 180. New Orleans P. 0 .. La. 

Blake'S improved belt studs are the best fastening for 
leather and rubber belts. Re"l.tered trade mark and pic
ture on every box. None other genuine. Greene. Tweed 
& Co., 83 Cbambers St . •  N. Y. City. 

Wanted-Mechanic or designer of machinery, famil iar 
With wire bendtn", and paper bag machines. to design and 
make an attachment to latter, to make and attach wire 
fasteners to paper b8lls. �'or particulars address A. G. 
Blincoe. I.oretto, J(y. 

Wanted-A mechanical engineer with experience as a 
constructor of machinery, nod especially of 1(as com
pressors and steam en�ines. A broad-gau1(e, capable 
man. Address the De La Verll:ne Refrigerating Machine 
Co .. foot of East 138th St .. New York. 

�Send for new and complete catalogue of Scientlll.c 
and other Boo1<8 tor s .. le by Munn & Co .. 361 Broadwal. 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Name. and Addre •• must accompany all letters, 

or no attent10n will be paid thereto. This is for our 
Information, and not for publication. 

Reference. to former articles or answers should 
give date of paper and page or number of qnestion. 

Inq u l rle .. not answered 1D reasonable time should be repeated; correspondents will bear in mind that 
some answers require not a little researCh, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Wrlt&en l u formall o n  on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scten llnc America .. SUI'plement. referred 
to may be had at the ollice. Price 10 cents each. Book. referred to promptly supplied on receipt of 
prIce. 

Minerai .. sent for examination should be distinctly 
marked or labeled. 

(2259) J. W; asks how to prepare an ink 
for the automatic shading p en.  A .  Use solution o f  "um 
arabic of proper thirkness colored with anil ine colors. 
Add j ust enough oil of cloves to give a perceptible odor, 
to prevent moulding. 

(2260) C. C. writes : In making bichro
mate batteries for running small lamps ror armatures, 
would it make any difference if the cells ware larger, say 
about a quart, provided we use a less number of cells? 
How are batteries compared with one another in 
strength. Is it by the area of zinc used, snpposing the 
solutions to be both the same ? I would like to have di· 
rections for making something to attach to an electric 
bell so tbat it will not ring more than five seconds when 
the button is being pushed, and which will  release when 
the button is let go. About how many ohms resistance 
are common electric bells wound? A. It is necessary to 
have a number of battery cells to secure the required 
voltage. The strength of tbe current increases with the 
size of the plates, the pressure or voltage with the num· 
ber of cells. A dash pot arrangement might do for 
your push button. Bell magnets run from 5 to 20 ohms 
resistance. 

(2261) W. P. S. asks : What will take 
away the bad smell from the water in a cistern witbout 
making it unfit for washing purposes? A. Possibly 
suspending: a bag fnll of charcoal in it may answer. A 
little permanganate of potash may do good. In this 
case, if enough is added to produce a pink color, it will 
stain the clothes. 

(2262) F. L. M. asks : What pressure 
must be applied to Ilir to raise the temperature from 500 
Fah. to l()(io Fah.?  A. 1'3793 atmospheres. This is on 
basis of adiabatic compression, there being assume,d to 
be no l08s of heat. The rule is that the temp"ratures 
referred to the absolute zero are in proportion to the 
0'2OOi power of the prenures. It must be calculated 
b, loaarlthlDl. 
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Jtituiifi t �mtritau. 
(2263) E. W. B. asks how to make a 

good shoe dre .. ing for ladies' and children's shoes. A. 
See answer to query 1704, SCIIINTIJ'lC AlllIRlCAN, 
January 11. 1890, 

(2264) A. J. H. asks : Is there any 
chemical used to make cider vinegar sour? Is it In· 

jurious ? A. Unfortunately, other acids are used hy un
scrupulous manufacturers or dealers. We consider any 
such treatment an adulteration. 

(2260) W. F. C. asks : 1. What salts are 
there whieh when mixed 

"
with gelatin will make It ie· 

soluble. aud when acted upon by light will make it 
soluble1 A. The reverse action. If any, takes plaL'e 
with most known salts. 2. Cement or glue to fasten 
hard rubber together. also to fasten hard rubber to 
wood. A. Use 20 parts shellac and 1 part gutta percha 
melted together. 3. Best ({Iue for fastening cloth to 
brass. A. Try gum tragacanth. 4. How can I cover a 
detective camera with canvas such as that used on tele
scopic hand satchel ? Would fish gl ue be good for ce . 
menting the canvas to the varnished wood ? A. Yes. 

(2266) F. A. M. asks : 1. How is vulcan
lte or hard rubber polished by experienced rnbber 
workers? I have a great deal of vulcanit� work to do. 
and would like to know the best possible way to cut 
and polish it. A. The method of polishing hard rub· 
ber depends on the form of the article and also upon 
the way in which It Is monlded and vulcanized. It may 
be vulcanized in such a way as to require very little 
finish. If it is to be shaped in any way by means of a 
lathe, or cutters or Illes. it will of course require smooth' 
Ing and polishing. Irregular pieces are shaped by ro
tary cutters and by filing, smoothed by means of sand 
paper or emery cloth. semi-polished by meatis of felt 
wheels and rather harsh brushes charged with ground 
pumice stone and water. and finally finished by the 

'
use 

of soft polishiug brushes charged with whiting and 
water. Pieces turned in a lathe are smoothed with fine 
emery cloth with a little oil. and linished with whiting 
and water applied with a woolen cloth. 2. How Is hard 
rubber mannfactured ? A. Hard rubber Is made by in· 
timately incorporating sulphur and coloring matter with 
the pure gum. pressing it into the monld. and then vul. 
canizing it by placing It iu a snitable chamber filled 
with steam under pressnre. For the details of the pro. 
cess we refer you to the literature of the subject. 

(2267) M. J. F. asks if white, the same 
as paper. is a color. A. Subjectively speaking, white is 
not a color. Theoretically. it I. due to a mixture of all 
light waves of all lengths. and. therefore. may. in that 
sense. be dellned as a mixture of an immense number 
of colors. 

(2268) C. S. asks how the seltzer water 
bottles are opened, or at least how they are filled. A. 
They are closed by a self·actlng valve. which opens in
ward. The water is forced in through this valve, which 
retains it once it is in. 

(2269) C. W. D. asks for a. receipt for 
Dlaklng liquid glue that' 18 adhesive and tasteless to the 
tongue • . • I want to use It on labels. so 

'
after they are 

glued. they can be moistened with the tongue without 
leaving a bad taste. A. The following is said to be 
nsed on postage stamp8 : 

Dextrine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 parts. 

Acetic acld . • • • . • . • • . • . . • • . • . • • . • • • . • • • •  l 
Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Alcohol . . • . . • • . • • • • • . • • . . • . . • • • • • • • . • • . 1 

(2270) R. E. W. writes : What material 
will become electrilled by friction? What materlal 
eould be used to coat an Iron or other metal surface so 
as to electrify it by friction? Friction to be by bri8tle 
bru8h. A. Give it several coats of 8hellac varnish, 
made by dissolving shellac In alcohol. 

(2271) A. E. p, writes : Win you please 
advise me if there i8  any ink or combination of chemi
cals which will make a stain or color on paper that 
will disappear ou being heated? I want to find it 
possible something which works directly opposite to 
the salte of cobalt. which are Invisible at ordinary times, 
but which appear when heated. A. A dilute solution 
of Iodine and starch will lose color on heating. Also 
paper colored with a 80lution of cupric sulphate (blue 
vitriol) will tend to whiten ou the applicatIon of heat. 

TO IBVElfTOBB. 
An experleuce of fort)' year8. and tbe preparation ot 

more than oue hundred thousand appllcatlou8 for pa
tent8 at home and abroad. enable us to understand the 
JaW8 aud practice on both coutlUents. and to po88esa un. 
equaled facilities for procuring pawnt8 everywhere. A 
8),UOP8is of the patant law8 of the United States and all 
foreign countries may be had ou applicatiou. and persous 
contamplatlng the .ecurlng of patants. either at home or 
abroad. are Invitad to write to thi8 olllce for prices. 
which are low. In accordance with the tlme8 and our ex· 
tan8ive facilities for conducting the bnslue88. AJidre88 
MUNN '" CO •• ollice 8cIBNTIJ'IC AJllIliRICAN. 861 Broad. 
way. New York. 

INDEX OF INVENTIONS 
lI'or which LeUer. Patent o. the 

Vnlled State. were GraBled 

lIay 27, 1890. 
AND BACH BBARING THAT BATB. 

[Bee nota at eud of 118t lIbout copies ot theq patent..} 

Adjustable chair or 8tooi. J. Briggs • • • • • • • . • . • . • • •  428.664 
Advertl.IDI! device. R. W. Swann . . . . . . . . . . . . . . . . . . .  429,8'10 
Air. device for Indicating the condition of the. H. 

Wlntberllch . . . • • . . . . . . . . . . . . • • . • • • . . • • . . • • . . . . • . . 429.078 
Alarm. · See Burgiar alarm. Low water alarm. 
Album. musical. I. Von Auw . . • • • • • • • • • • • • • • . • • • • • • •  428,795 
Animal trap. C. 8. Shaw . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428._ 
Annouclator. R. P. GarBed • • • • . .  , . . . . . . . . . . . . ... . . . . .  428.810 
Anvil clamp. W. Way . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,\180 
Archery bow. D. M. Holmes . • • • . • • • • • • . . . • • • • • . • . • • •  428.912 
Axle box lid. car. W. Peuuock • • • • . . . . • • • • • . • • • • • • . . •  428.8'4 
Axles for vehlcle8. machine for olllog the, C. T. 

Bag. See Double baa. Paper baa. 
Bake pan. J • •  E. WIlley . . • . . . • . . . • • . . • • • • • • • • • . • • • • 428,'1Il2 
Balinll pre8S. T. 'rebow • . • • . . . . • . • • • • • • • • • • • • • • • • • • . •  428,9'i'6 
Baud cutter and feeder. W. Close. . . . . • • • • • • • • • • • • • •  429.014 
Bar. See Grate bar. 
Barrel. ventilating. J. F. East . . . . . . . . . . . . . . . . . . . . . . . 429.021 
Baslus. device for ejectlug water or other IIquld8 

from coutalnlug tanks to. J. Penney . . . . • . • . • • • •  428.963 
Ba.1U8 lln Istatlonary wash .tand8. device for .e· 

curing. J. Gaghan . . . . . • • • . . . . . . . . . . . • • . • . . • • . • . . . .  429.028 
Battery. See GalvaniC battary. 
Battary solution. galvaulc. E. M. Burt . . . . • . . • • • . • . •  4�.888 
Battary zluc. preparing. J. H. Mason . . . . . . . • . . . • . .  428.684 
Bed bottom. spring. W. Schmitt . . • • . . . . . . • • . • • • . . • .  428.6S'l 
Beda or lounges. head and shoulder rest lor. W. 

Oxley . . . • • • . . . • • . . . • . . . . • • • • . . . • • • • • . • . . . • • • • • • . • • .  428.938 
Bell. door. P. Sandersou . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,636 
BIt. See Bridie bit. 
Bit brace. L. C. Wilcox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,964 
Blackboard •• compo.ltiou for. C. R. Ruttw . • • . • • .  429,063 
Block. See Pulley block. 
Boller. See Locomotive boiler. 
Boller furnace. 8team. E. O.  Holmes . • • • • • • • • • . • •  428,600 
Boller leveler. W. H. '" J. L. Freeman . . . . . . . . . .  , •• 428,837 
Book cover lor educatloual purpo8es. E. Eggles-

ton . . . . . . . . . • • • . . . . • . . . . . • . . • • . . . • • . • . • . • . . . . . • • . • . •  428.899 
Bookblnder'l gathering machine. H. MattllJ • . . • • . •  428,685 
Bookblndlaa m .. chiue. A .  Bredenberg . . • . . • • • • • . • • •  428.741 
Boriug bar puppet. F. W. 'l'aylor • • • • • • • • . . • . . . . . • . • •  4�.'i'03 
Bottle. hot watar. A. McTernen . . . . . . . . . . . . . . . . . . . .  428.692 
Box. See Lettar box. Match box. 
Box fastener. J. E. Mergott . . . . . . . . . . . . . . . . . . . . ... . . .  428,728 
Box fastener. H. 8. Wright . • • • • • • • • . • • • • • • • • • • • • • • . •  428.992 
Box .taylng machine. E. M. Rlchardsou . . . • . . . . • • . • 428.952 
Br .. ce. Bee Bit brace. 
Bracelet, A. KIenle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  429.039 
Brake. See Car or locomotive brake. Vehicle 

brake. Wagou brake. 
Braking and .cotching machine. A. '" L. L. Bent· 

ley .  . . • .  . • . •  . • .  . . • . .  . . . . .  • . . . . • .  . • • .  • • • • • •  • • . • • . . . .  428.663 
Brick. building. C. Beynhold . . . .  • . • • • • • . • . . • • • • • . . •  429.061 
Brick. cleaulng and pOlishing. B. F. Fay . . . . . . . .. . . . 429.000 
Bridge gate. draw. Millidge '" Johuson . . • • • • • • • . • • •  428,927 
Bridie bit. G. Brockington . . . . . . . . . . . . . . . . . . . . . . . .. . .  428.767 
Bridie or halter. G. T. Duncan . • • . • . • • • • • • • • • • • • . • •  428.898 
Broom catch. M. Lamont . • • • . . . . • • • • . • • • • • • . . • • . • • •  428.680 
Broom head. Clyde '" Wel8h . . . . . . . . . . . . . . . . . . . . . . . .  428,665 
Bucket. feed. A. F. Moody • • • • . • . • • • • • • • • • • • . . . • • • • 428.622 
Burglar alarm, L. B. Battin . • • • • • • • . . • • • • • . . • • • . • • • •  429.001 
Burillar alarm. Hayward '" Slm8 . • . . . . . • • • • • • . • • • • • •  428,'174 
Burgl .. r alarm. W. H. Belll' . • • . . • • • • • • • . • . • • • • . • • . . .  428.693 
Burner. See Gas and air burner. 011 bumer. 

Hydrocarbon burner. 
Button fastaulng machine. B. Noelle . . . . . . . . . . . . . . .  429.052 
Buttou settinK machine. W. M. Gerkey • . • • • • • • • • • •  428.903 
Cable griP. B. R. Guerra . . . . . . . . • • • • • . • • . . • • • . . • • • . • • •  428.1lO4 
Calendar. perpetual. A. G. Maslu • . . • • • • • • . • • • • • . • • •  429.00 
Calendar. perpetual. T. Stapletou . . . . . . . . . . . . . . . . . . .  428.788 
Calipers aud dividers. W. H. Stuart . . . • • • • • • • • • • • • •  429.069 
Cameras. roll holder for. T. H. Blair . . . . . . . . . . . . .. . .  428.'I9'l 
Can. See OIl can. 
Can cover. Eo M. Peacock . • • • • • • • • •  , • • • • • • . • • • • • . • • • •  428,760 
Candlestick. Gavin '" Cromer . . . . . .  • • •  • • • • •  • • • • • • • •  428.673 
Cant hook fot loggers. L. K08ter • • • •  • • • • • • • • • . • • • •  428.724 
Car coupling H. C. Buhoup . . . . . . . . . . . . . . . . . . . . . . . . . .  429.081 
Car coupllug. F. A. Fox . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  429.028 
Car couplit,g, W. H. lIarris • • • • • • • • • • • • • • • • • • • • • • • • • •  429,910 
Car coupling. L. J. Kemp • . . • . . . . • • • • • • • • • • • • • • • • . . . .  428,9l8 
Car eoupUuK, (J. MeKerallan . . . . . ; . . . . . . . . . . . . . .  � • • •  428.81;5 
Car coupling H. E. Moomaw . . . . . . . . . . . . . . . . . . . . . . . . .  428.928 
Car couplinK. R. T. Morrison. Jr . . . . . . . . . . . . . . . . . . . . 428.689 
Car couplinK. N. Newman . • • • • • • • • • • • • • • • • • • • • • • • • • . . 429.051 
Car couplinK. G. w. Powell . . . . . . . . . . . . . . . . . . . . . . . . . .  429.096 
Car coupllnll. G. W. Slmmon8 . • • • • . . • • • • • . • • • . • • • • • • • 428.610 
Car coupling. W. J. Walker . . • • • • • • • • • • • • • • • • • • • • • • • •  429.100 
Car coupling. C. G. Wheeland . . . . . . . . . . . . . . . . . . .... .  428,672 
Car or locomotive brake. M. P. Burgey . . . • • • • • • . . . •  428.7(4 
Car propelllug mechanism. G. B. Siccardl • • . • • • • • . .  428.639 
Car. stock. S. P. Tallmau . . • • . • . • . . . • . . . • . • • • • . • • • • • .  428.9'i'3 
Car ventilating device. H. L. Morrell • • • • • • • • • • • • • • •  428,624 

Car wheel. R. D. Apper.on . . . • . . • • • • . . . • • • • • • . • • . • • •  428.998 
Cars. etc •• attachmeut for 8treet. W. S. Liven· 

good . . . . . . • • • • • . • • . • . . • • • • • • • • • • • . . • • • • • • • • • • • • • • • • •  428.923 
Cars. life l/Uard for. C. Carr. . . .  .. • • • • • • . . • • • • . • • • • • •  429.1112 
Caramel holder. P. C. Wiest . . • • • • • • • • • . • . . • • • • • . . . . •  428,765 
Carbon8. manufacturing. C Hel.ler • . . . • • • • • • • • • • • •  428,6Oi 
Card teeth for cardin.! IIbers. apparatu8 for grind' 

Ing. Middleton '" Wilson . . • • • • • • • • • . . . . • . . • . • . • • .  429.00 
Cardlug machines. mechanism for adju.tlng trav' 

ellng llats of. T. Knowle8 . . . . . • • • . . . . . . . . • • • • . . . .  428.778 
Carpet beatar. hand power. J. Clark. • • •  • • . . . . • . . . .  ql. '115 
Cart. road. D. W. Corey. • .  . . . . . • . • •  . • • • •  . • • .  • • .  . • •  • . •  4:tv.0l6 
Cart. road. J. H. Lewis . . . • . • • • . . . . . • • • • • • • • • • • • • • • • • •  428.921 
Case. See Show and sale case. 
Cash ludlcator aud rea-Ister. W. Koch . . . . • • • • . . • • . .  428.6'19 
Chair. See Adjustable ehalr. Foldlug chair. 

Railway cbalr. 
Chalu attachment. ];t. A. Breul • • • • • • • . . • • • • • . . • • . . •  428.'1!18 
Chain. drive. D. J. Sheldrlck . . . • • • • . . • . • • . • • •• 4211.692. 428.86,3 
Check machine. W.- Koch . • • • . • . . . • . • . . . . . . . . • • • • . . . .  428.678 
Check rein attach ment. A. E. HOward . . . • . . . • . • . . . •  428.614 
Chop grader. C. Haagenmacher . • . • . . • • . • • • • • . . . • • • •  428.008 
Churu power. M. J. WllItamson . . • . • • • • . . • • . • . • . . . . .  428,987 
Cigaretta machine. R. Hardie . . . . . . . . . . . . . . . . . . . .. . .  429.001 
Clamp. Bee Anvil clamp. 
Cllmblnll apparatu8. O. L. W .  Johansou . • • • • • • • • • • •  428.812 
Clock. electric programme. J. L. McCukey . • • • . . . •  428.BM 
Clock. stoP. J. H. Dates . . • . • . .. • . . . • . . . • . . . • . . • • • • • • . •  428.717 
Clocks. electric circuit closer for. H. C. Karr . • • • . •  428.676 
Clothe. drier. A. C. Btze\ . . . . . • • . • . • • • • . • . . • • . • . . • . . •  429.� 
Clothes drier. J. W. Fletcher . . . • • • • • • . • • . • • • • . . • • • • •  429.023 
Clutch. friction. H. P. Clausseu . . • • • • • • . • • • . • • • . • • • •  429.1115 
Clutch, friction. W. N. Rumel), . . . . . . . . . . . . . . . .. . . .  428.6iIt 
Coal cuttlnl� machlue. P. Richards . . . • . . • • . • . . • • • • • •  428.951 
Coll'ee mill operatlull mechaul8m. F. WI8well • . • • • •  428.709 
Coli. reactive. Lemp '" Moody . • • • • • • • • • • • .  • .  . . . • • • •  428.620 
Colltug metal rod8. device for. F. G. Tallman. 

428.m. 428.9'12 
Coke oven front. H. B. Riddell • . • • . • • • • • • • . • • • . • • . • •  428.958 
Collar and cull' box. T. Sprlngme)'er • • . • • • • • • • • • • • • •  428.866 
Comb. See Curry comb. 
Cooklug apparatus 8_m. W. C. Salmou . • • • • • . • • • •  429.009 
Copy holder. Snyder '" Grabe . . . . . . . . . . . . . . . . . . . . . . . .  428,'100 
Copying purposes. device for holdlug carbon pa' 

per for. W. H. Pardee . . • • • • • • • . • • • • • • • • • • • • • • . . . .  428,856 
Corn popper. A. B. Olson . . • • . . . • • • • • • • • • • • • • • • . • . • . 428,626 
Cotton picker. C. R. Stephensou . . . • . • • • • • • • . . . • • • •  428,8r/ 
(',(jupllug. See Car ·coopllq. Pipe coupllaa. 

Thill coupling. 
Coopllaa for 8hafts or ute purpoeea. J. 0 . . BDiu. 

ger . • • . • . • . • . • . • • • . . . . • • • . . . • • . • • • • • • • • • • • • . • • • • • •  as. 
Crane. hydraullc. I. W. Frapk . • • . • • . • • • . • . • • • • • • • • • •  428.1411 
Crate. G. T. lIall . . . . . . . . . . . . . . . . .  • • . • • • • • • • . • • • • • • • • •  428.81) 
Crate. F. B. Sites . . . • • • • • • • • • • • • • • • • . • • • • • • . • • • • • • • • • 428.642 
Cultivator. A. Caldwell • • . • • • • • • • • • • • • • • • • • • • • • • • • • . • •  428.511l 
Ctiltlvator. J. Dullent)' • . • • . . • . • • • • • • • • . • • • • • • • • • . •  :. 429.020 
Cultivator shovel. A. J. Kern • • • • • • • • • • • • • • • • • • • • • • • .  429.0S'1 
Cup. See on cop. 
Curreut circuits. tum.oll' for alteruatlq. E. 

Thomson . • • . . • • • • . . • • . • . . • • • . . . • • • • • • • • • • • • • • • • . . • •  428.&17 
Cul.tl·vator. trlUUllormer: fo� heav)'. H. Lemp . • . • . •  428.618 
Curry comb aud bruah. combIned, S. W. Burke • • • •  dIl.OlO 

l'ltlllipe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... , . • • •  428.� Curtain rod support, Beubel " Ta)'lor . . . . . . . ... . . . . �.1ti3 

Curtalu., mean. for .uspending. R. G. Sharp . . . . . •  428.965 
Cushion. See Pincushion. 
Cut'oll' for engines, variable. W. De Sanno . • • . • • • • 428,881 
Cutter. See Band cuttar. 
Cutting circular plate8, machlue for. S. Trethe· 

wey . . • • .  . • .  . . . . . . . • • . • . . . • . • • • • . . • . • • • . • • . . . • • • . . . •  429,072 
Delivery apparatu8. automatiC, Hanlcke .& Ber. 

mlch . • . . . • . . . . . • • • • • . . . • . . • . . • . • . . . • . . • • . . • • . . • • . . . .  428.120 
Dial, timepiece. W. W. Barrett. . . . . . . . . . . . . . . .  . • .  . . .  428,588 
Dle8. maklug. J. Scott . • . . . • . • . . • • . • . • • • • • • • • • • • • • • • • .  428.962 
Dltruslon apparatus. L. Boyer . . . . . . . . . . . . . . . . . . . . .. . . 428.689. 
Door mat. H. Pattberg. . • • .  . . • . • • .  . . • • .  . . . •  • • • .  • • . • . .  428.627 
Double bag. McCalfrey '" Biglow . . • • . • • • . . . • . • • • • • . •  428,663 
Double pole swltcb. G. H. Altou . • • • . • • • • • • • • • • . • • • .  428.586 
Draught chain spreader. S. P. '" E. Windsor . . . . • • •  428,7111 
DrauKht device for vehicles. A. B. Web8ter . . . . . . •  428.981 
Draught equalizer. H. Hitchcock . . . . . • . • • • • . . • • • • • •  428,608 
Draught equalizer. G. J. Kaplan • • • • . . • • . . • • • • • • • • • .  429.036 
Drain for .talls. M. Logau . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.848 
Drier. See Clothes drier. 
Drier aud digester. oomblued. P. C. Vogellu • . . • • . .  428.978 
Drill feed. automatic J. Ulrich . . . . . . . . . . . . . . . . . . • • . .  429.1113 
Drlvlq wheel. machluery. G. D. Muuslng . • • . • • • . • .  428.128 
Drum. heating. R. P. J ohu.ton . . . . . . . . • . • • • • • . . . . . . .  428.156 
Dumptnr. receptacle. B. F. Sluger. . . . . . . . . . . . . . .  • • • • 428,781 
Dye. Sub8tantive yellow. W. PIIt'luger . • • • • • • • • • • • •  428,629 
Dyelug apparatus. C. L. Klauder . • • • • • . . • • • • . • • • . . • •  428.614 
Easel, O. Berg . . . • . . • • . . • • . . • . . • • • • • • • . • • • . • • • . • • • • • • • .  428.'196 
Eave8 trough. T. C. Belding . • • • • • • • • • . • • • • • . . . . • . . . •  428.822 
Egg beatar. A. J. Au.tlu . . . • . . • . . • • • . • . . • • • • . • • . . . • .  428.999 
Ejector for vacu um brakes. A. P. Massey. . . . . . . . . .  428.621 
Blectrlc cable. W. L. Candee . . . . . . . . . . . . . . . . . . . . . . .  428.74S 
Electric couductors. device for sU8pendlnK. H. I. 

Pierce . . • • • • • • . . • • . • . • . . • • . . • . • • • • • • • . . • • • . . • . • • • • • •  429.058 
Electric IIKht aud couductor 8UPPOrt, C. H. Sim. 

mous . . . •  • • • . . • • . . . • . . . • . . . . . . . . . . • . . • • • • • • • . . • . • • •  429.067 
Electric liJlht hanger. C. L. J ell'olrs . . . • • • • • . . . . • . . • • .  428,723 
Blectrlc machine reJrUlator, dynamo. E. Thomson 428 •• 05 
Blectrlc machlue8. brush holder for dynamo. F. 

A. Weller . . . . . . • • . . . . . • • . • . • . . . . . • • • • . . . . • • • • . • • • • •  428.136 
Blectric machines. commutator collector or block 

for dynamo. C. F. Brush . . . . . . . . . . . . . . . . . .  428.142. 428,743 
Blectric met.er. E. T homson • • . . • • • • • • • • • • . . . . • . . . .  428.649 
Electric motor. R. M. Hunter . . . • . • • • . . • • . . . . . . . • • . .  429.004 
Electric motor and Ilenerator. P. J. Sprague . • • . • . . 428,732 
ElectriC motor or dyuamo.electrlc machine, Pot-

ter '" Morgan . . • • • . . • . • • • • • • • . • • . . . • • . . . • . . . . . .  : . . .  428.18'2 
Blectrlc switch. J. F. McLauKhlln . . • • . . . . . • .  428,934. 428.935 
Blectrlc switch. E. Thom80n . . • • . • • • . . • . . . . • • • • . . . . .  428.704 
Electric wires. underllround conduit for, B. L. 

Wltthaus . . • • . . . • . • . • . • • • . . • • . • • . . . . . . . • . . . . • . • • . . .  429.104 
Electrical diMtributiou .ystem. E. Thomsou • • • • • . •  428.651 
Blectrode. male genital. A. R. Sommerville . . • • • • . • 429.068 
Electrodes. assemblylng .econdary battery. J. F. 

McLaughlin . . . . . . . . . . • . . • • . . . • • . . . • • • • • . . . • . • • • • . .  429.049 
Elevator. See Skirt elevator. 
Elevator. Harrisou '" Burford . . • • . . • • . • • • . • • • • . • • • . .  428.841 
End gate. W. C. Blee • • • • . • • • • . . . . . • • • . . • • • • • • • • • • . • • . •  429.066 
End gate. wagon, H. Bus.el . • • . • • •  . . . . . . . . . . . .. . . . .  429.011 
Engine. See Gas englue. Ga8 motor enlline. 

Rotary enKlne. Steam engine. 
Englue Indicator. steam. W. S. M c K ay . . . . . . . . . . . . .  428.933 
Engine or motor oper .. ted by explosive mixtures. 

A. E. T .. veruier . • • • . . • • . . • • . . . • . . • • • • • • • • • • • • • • • • •  428.16l 
Engraving machine. C. H. Field. Jr . • • • • • • • • • • • . • • •  428,'/70 
Excavator. J. N. '" J. B. Foye . . • • . • • • • • • • • • • • • • • • • • . • 429.027 
Expanding tool. J. A. Seaman . . . . . . . . . . . . . . . . . . . . . . .  428.786 
Extractor. See Lemon juice extractor. 
Fan, P. Murra.:r, Jr . • • • • • • . • • • . • • • • • • • • • • • • • • • • • • • • • • •  428,'/99 
Farming machine. J. M. Hering . • • • • • • . . . • • . . • • • . • •  , 428,721 
Fastener driver. F. W. St .... r . . • • . • . • • • . . • • • . . . . • . . • •  428.101 
Faucet. R. F. Stabl . . . . . . . . . . . . . . . • . • . . . . . . • • • • • • • . •  428.6l4 
Feed rellulator. E. Decollogne • • • • • • • • • • . . . • . • • • • •  428.168 
Feed water puriller. J. S. Roake • • • • • • • • • • • • • • • • • . • . •  428.695 
Fence. J. Kerr. Sr . . . . • • • • • • • . • • • • . • • • • • . • • • • • • . • • • . • . •  429.038 
Fence. Sp .. rks '" Brown . . . • • • • • . . . • • • • • . • • • • . • • • • • • •  428.163 
Fence. hedge. W. T. Harris. Jr . . . . . . . . . . . . . . . . . . . . . .  428.1&4 
Fences. making metallic. W. Livingstone . . • . • • • • • •  429.095 
Fence. wire. H. Hollensbe • • • • . . • • • • • • • • • • • • • . .  .- • • • •  429.032 
Fibrous material. treating. 1. W. Marshall . . • • • . . . •  428.925 
File cabinet. paper. P. J. Pauly. Sr . • • • • . • • • • • . • • . . . •  428.911 
File. letter and bill, G. H. Dietz . . . . . . . . . . . . . . . . . . . . . 428,805 
File. paper. L. Ordner. . . • .  • .  • . .  . • • • •  • . . . . • • .  . • • • •  . . •  428.931 
Firearm. breech·loadlnll, J. Frick . . • • . . . . . • • . . . • . . • •  428.597 
Firearm. magazlue. J. M. '" M. S. Browulug . . . • • . .  428,887 
Fire escape. A. Sample . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.6;15 
Fire extinguisher. Otis '" Peirce . . . • . • • • . • • • . • • • . • • •  429.05a 
Fire extinguisher. portable. W. H. �'rear . • • • . . . . • •  428.596 
Fire service, lIfe SRvioll' apparatus for, A. Harle,.. 428.603 
Fishlug rod. L. N. Hawe8 . ,  . • . . . • . . . . • • • • . . . • . • • • . • • •  428.755 
Flue 8craper. boiler. T. Burke . • • • . • • • . . • • . . • • • . . • • • •  428,7U 
Flushing tauk. A. Rosewater . • • • • • • . • • • • . . • • • • • • • • • •  428.957 
Foldlug chair. W. Schleicher . . . . . • • • . . • • • • . • • . . • • • • •  428,959 
ForKing machine. R. W. Bayley . . . . • . . • . . . • • • • • • • • • •  429.080 
Frame for placards. etc . •  M. R. Funke . . . .  • .  • • . • • •  428,599 
Furnace. See Boller furnace. 
Furnace bottom. reduclug., C. J. Eames . • • • • • • • • • . •  428,141 
Fumigator. Bowker '" Millen . • • • • • • • • • • . • • • . . • • . • . •  428,880 
Gauge. See Rule gauge. 
GalvaniC battar),. J. S. Nowotuy . . • • • • • • • • • • . • • • • • . •  428,781 
Galvauometer. A. B. Colgata . . . . . . . . . . . . . . . . . . . . . . . .  428.146 
Game wheel. alarm. G. Wllkenlug . . . . . • . • . . • • . . . . . •  428.985 
Gas aud air burner. mixed. O. M. Shaunou . • • . • . . • •  429.066 
Gas. apparatus for heating apartments by. O. M. 

Shanuou. . . • • • .  . .  . • • .  . . • • • . .  . . . • • • • . . . . . • • • . . • • • • •  428,003 
Gas. apparatus for the mauufacture of. J. M. 

Rose . . . • . . . • . . • • . . . . . . . • . . . . . . . . . . • • . . . . •  ' • .  428,955, 428,956 
Gas engine ignitor. Pearsou '" Kuuze . . . . . . . . . . . . . . .  428.858 
Gas engine. rotary. W. S. Sharpueck . . . . . . . . . . . . .. . .  '28.702 
Gas meter rellister. L. Ehrlich . . . . . . . . . . . . . . . . . . . . . . 428.900 
Gas motor engine. H. Campbell . . . . . . . . . . . . . . . . . . . . .  428,8)1 
Ga8 pressure regulator. C. A. Jamison . • • • • • • • • • • • • •  428,643 
Gate. See Brldlle gate. Bnd gate. Overllo'll' 

gate. 
Gate. C. F. Darnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.716 
Gate, E. R. Guerra . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 905 
Gate. F. J. J ohuston . . . • • • • • . • • • • • • • • • • • • • • • • • • • • • • • • •  428,7'17 
Gate. J. H. Slater . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,864 
Geuerator. See SteaID lIenerator. 
Glass bottles. apparatu8 for maklug. J. Boyer • • . • .  4211.'112 
Glas. ves.els, apparatus for maklug. C. N. Brad),. 428,713 
Glove faswner. A. J. Shipley . . . . . . . . . . . . . . . . . . . . . . . .  428,967 
Grain binder. J. Miller . . . . . • • • • • • • • • • • • • . . • • . . . . • . .  429.046 
Graiu binder. B. F. Stewart . . . . . . . • . . • • . • • • • • • . . • • . • •  428.6IS 
Graphophones. machine tor the manufacture of 

wax·coated tablets for, C. S. Tainter . • • • . • • • • • •  428.646 
Graw bur. S. W. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,695 
Gr ...... e lubricator. C. Vernlaud . • • • . . . • • • • • . • • • . • • • . •  428.651 
Gridiron. W. C. Perklus (rl.- . . . . . . . . . . . . . . . . . . . . . . . . . .  11.080 
Grin ding horse8hoe calk1!. machlue for. G. W. 

Barlan. . . . .  . . . . . . . • • • •  . . • •  . . • . .  • .  . .  • • •  . • • • .  • •  • • • .  . . •  428,878 
Gun. magallue 8prlng. A. J. Bmlaw . • • • . • • • . . • • • . • • .  429.10Ii 
Gun. recoil operated magazlue. H. Lelneweber • • . . 428.813 
Gun sillht. H. H. Grenfell . . • . • • • • • • • • • • • • • • • • • • • . . . •  429.030 
Hammer. tilt or drop. J. Bee . . . . . • • . • • • • • • • • • • • • • • • .  428,786 
Hammock canopy. adju8table, W. F. Wrilrht . . . . . •  428.900 
Handle. See Tool handle. 
Haulier. Bee Blectric light haqer. Pipe hanller. 

Tobacco hanger. 
Harrow, W. R. Davie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,895 
Harneaa. R. J. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • •  429.064 
Harness roaetta. G. H. Ford . . . . . . . . . . . . . . . . . . . . . . . . .  428.001 
Harp and hanger. T. Hipwell . . . . . . . . . . . . . . . . . . . . . . . 428,t107 

Harve8ter platform. T. E. Lewis . . • • . . . . . . . . . . . . . . . .  428.tl8a 
U .. rvesting and bindinK machine. J. Miller . . . . • • • •  4211.045 
Harve8t1ng machine. potato. J. Zimmermann . . . . .  428.79& 
Hay loader. A. !.asack . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.644 
Hay stacker. J. H. Moore . . . . . . . . • • • . . . . • . . . . . . . . •  428,850 
H .... ter. See Water heater. Watering tank 

beater. 
IIlnge. spring. G. R. Taxis . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.111'4 
Hoisting apparatus. J. McMyler . . . . . . . . . .  : . . . . . . . . .  428.691 
Holder. See Caramel holder. Copy holder. Horse 

holJer. Lamp holder. Paper holder. Photo. 
graphic plata holder. Rein holder. Tablet or 
book holder. 

Hook. See Cant hook. Snap hook. Whlllletree' 
hook. 

Hopper. overflow slop. E. W. William • . . • • . . . . . . . .  4�S.986 
Horse holder. J. J. McCann . . . . . . . . . . . . . . . . . . . . . . . . . .  428,981 
Horse power sweep attachment. Lamb It Emmert 428.615 
Hor8eshoe. G. T. Chapman . . . . . . . . . . . . • . . . . . . . . . . . .  428.802 
Horseshoe. J. E. Elkerton . . • • • • • • • • . • . . . . . . . . • . . • • •  428,594 
Horse8hoe nails. die for ule In maklnK. D. B. 

Kempster . . . . . . . . . . . . . . . . . . . . . . .  . . . • . • . . . • • . • • . . • .  429.036 
Hose coupliug band. W. yerdon . • . • . • . • . . . . . . . • . . . .  428.660 
Hub band. Rhelnecker '" Ferke! . .  . . . . • . . . . • . . . • • • . •  as.11U 
Hydrant. P. White . . . . . . . • . . . . . . . • . . . • • • • • . . • • . . • • • • •  428.107 
Hydraulic motor. H. P. Chrlstlan8en • • • • . . • . • • • . • . .  428.629 
lIydrocarbon burner. Avery '" Smith . . . . . . . . . . . . . .  428,587 
Iudlcator. See Cash Indicator. Engine indicator. 

Musical key indicator. 
Indicator lock. J. C. Barr . . • • • • • • . . • • . . . • • • • • •  428.710. 428.711 
Induction coil c .... lnll. E. Tho1D80n • • . • • • • . . . • . . • . • . .  428.648 
Inkstand. fountain. F. Gulnter . • • . • . • • . • • • . • . . . . . • .  428.758 
Inspirator. L. Chapman . • . . • . . • • • . . . . • . • • • • . . • • • • . . .  428,592 
In8ulator. electric. G. B. Watsou . . . . . . . . . . . • • • . • . • . .  428.979 
Invalids. apparatus for IIftlug aud movinll. A. 

H .. rley . . . . . . . . . . . . . . • . . . • • • • • • . • . • • • • . . • • • . • • . • • • • •  428.tm 
Iron. See Sad Iron. 
Iron Into steel. composition for converting malle-

able cast. W. J. Mlle., Jr . . • . . . . . . . . . • . . . . . . . • . . . •  428.6S'l 
Ironing macbiue. W. A. E.  Henricl . • . • . . • . . . • . . . • . .  428.605 
I roning machine. shirt. C. O. White . . . . . . . . . . . . . . . . 429.076 
Joint. See Metal plate jOint. Railway rail jOint. 
KeK hooking and headlnll machine. T. A. Cook • • • • 428.831 
Keg nail. H. E. Spilman . • • • . . • • • • • . . . . • • • • • . • . . • • • . . .  428,865 
K nife. C. '" W. Rush . . . . . • • • • • • • • • . • • • • . • • • • • • • . • • . . . .  428.817 
Knob. W. Livingstoue • • • • • • • • . . . • • . • • . • • • • • • • • • • . • . . •  428,9'.U 
Lace f ... tener. shoe, E. J. Maylleld. . . . . . . . . . . . . . . . .  �28.75a 
I.adder. exwnsiou. R. S. Adley • • • . • . • • . . . . . . • . . • • • • •  428.995 
Lamp. central draullht. R. L. Brewer . . . . . . . . . . . . • . .  428.8!i2 

Lamp IIlobe, electric. W. H. Wil.ou . . . • . . • . . . . . . . • .  428.1lisu 
Lamp nolder. electric arc. J. Pawlowskl . . • • . . . . • . . .  428.842 
Lamp .ocket. Incaudescent. Thomson '" Altou • • • •  428.602 
Lamps, suspension hanKer for electriC, E. P. Mor .. 

rls . . . . . . . . . . • • . . . . • . . . . . . . . . . . . • • . • • . . . . • . . . . . . . . • • .  428.!r.19 
Lautern. sillnal. E. S. Piper . . . • . . . . . . . . . . . • . • . . • . • . . •  428.946 
Latcn. reversible. J. R. Forstar . . . . . . . . . • • . . . • . • • . . . .  428.771 
Lemon juice extractor. S. Prince • . . . . . . . . . • . • . . . . • • • 428,941 
I.etter box. H. V. Snead . . • . • . • . . . . . . . . . . . . . . . . • • . . . .  428.968 
Llfe-�aft. M. Bdwards . • • • . • . . . • • . • • • • . . • . • • • • • . . . • • • •  428.833 
Limb. artillcial. A. Gault . ;  . . . . . . . . . . . . . . . . . . . . . . . . . .  4�8119 
I..ob.ter can. A. M. '" M. S. Weston . . . . . . . . . • . . . . . . •  428.968 
Lock. See Indicator lOCk. Nut lock. Permuta· 

tlon lock. Telephone lock. Time lock. 
Lock. C. Felton . . . . • • • • . . . . . . . • • . • . • • • • . • • . • • • . • • . • • • • 426.718 
Locomotive boiler, A .  Beothy . . . . . • • • • • • • . . . . • . . . . . .  429.003 
Locomotive. electriC, B. Dummer . . . . . . . . . . . . .  ,; . . . 0 .  428,669 
I.oom pile warp 8upplylng mechauism. R. F08ter • •  428.902 
Low water alarm. electriC, J. Morehead • . • • . . . . • . . .  428,688 
Lubrlcaut, S. Hopkins. J r. . . . . . . . . . . . . . .  • • .  . • • • . • .  428.610 
Lubricator. See Grease lubricator. 
Munetlc device alternating current, B. Thomson 428.8r>O 
Magnetic tool. C. F. Carpeuter. . • • .  • •  • .  • •  • . . . • .  . . . . .  429.012 
Mat. See Door mat. 
Match box. J. B. Morgau . . • • . . • • . . • • • • • • . • • • . . • . • • • . •  428,823 
Mattres8. H. Westphal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428,7\11 
Measure. shoemaker's. A. S. Adler . . . . . . . • . . . . •• . . .  428.815 
Measurinll electriC current •• E. W. Rice. Jr . . . . • . • .  428.633 
Measuring mechanism. coal. C. W. Hunt • • • • . . . . . . •  428.916 
Medicine. tropical remedy. G. G. Wellingtou . . . . . .  428.982 
Metal plate jOint. H. W. Dressler. . . • .  . . .  . . . . . . . . • . •  428,807 

Metal 8awlng m .. chine. J •. M. Ham . . . . . . . . . . . . . . . . . .  428.'173 
Metal work. forming ihollow ornameutal. H. D. 

Bron.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 428.883 
Meter. See Electric meter. 
Middlings puriller. W. D. Gray . . . • • • • • . • • • . . . . • . . . . .  428.&74 
Mill.  See Sawmill. 
Mining machine. coal. F. M. Lechuer . . . . . • . . • . . . . .  42R.!r.t' 
Mlnlnll machlue pick. E. A. Sperry . . . . . . . . . . . . • • • . . .  428.7 . :; 
Mouldlnll machine, T. B. Caddy . . .  : . • . • . . . . . • . . • . . . .  428.1.9 1 
Mop and wrlnller combined. E. C. Rolls . • • • . . . . . . . .  428.1190 
Mop head. W. J. McDonnel . . . . . . . . . . . . . . . . . . . . . . . . .  42!1,0IS 
Mortl81nK machine. M. J. Piper . . . . . . . . . . . . . . . . .. . . . .  42:).059 
Motion and overcominll dead center •• mechani8m 

for reversing. P. B. Landgraf . . . . . . . • . . . . . . . . . • . .  428.681 
Motor. See ElectriC motor. H ydraulic motor. 
Multiple switch board system. 8ingle cord. C. E. 

Scribner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.698 
Musical key Indicator. W. F. Donovau . • . • . • . . • • . . . .  428.806 
Nail or tack attachment. J. C. Tilley . . • • . • • . • • . • . . .  429,071 
Ne.t .• hen's. F. W. Bridenbecker . • . . . • • • . . . . . . . • . . • •  429.008 
Nltro-cellul08e. etc •• manufacturing thin sheets 

of. E. N. Todd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.654 
Nut lock. B. E. Tilden . . . . . . . . . . . .  . •  . • . • •  . • • . . . . . • •  428.789 
Nnt wrench. ratchet. E. P. J ustice . • • • . . . . . . . . • • . . . .  429.064 
011 burner. G. R. Moore . . . . . . • • . . • . . • . . . • . • • . • . . • • • • .  428.7iJ9. 
011 can, C. E. Herman . . • . . . . . • • • • • . • • . . • • . . . • • . • . . . . .  428.775 
011 cup, pitman. R. Conrader . . • . . . . • • • • • • . • . • . . . . . .  429.086 
Oil, etc .• means for ell'ectlull a uniform supply of. 

T. M acneill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  429,042 
011 or similar IIquld8. apparatus for forclnll. W. 

R. Addlcks . . . . • • • . . . . . . . . . . . . . . . • • • • . . • . • • . • . • • •  428,874 
Ordnance recoil check for. H. Schneider • . . • . • . • . •  428.960 
Ore oxidizing or de8ulphurlzlng apparatus. B. M. 

Clark . . • . . . . . . . • . . • . . . . . • • • . • • . . . . . . . . . . . • . . . . • . . • •  428.800 
Ores of copper or other metal8. melting the. C. 

Wessell . . • • • • . . . . • . . • • . . • . . . . . . . . . • . . • • • . • . • • • • . • • • •  428.659 
Orllan action. pneumatic. J. E. Treat . . • • . . . . . . . . . . .  428.'lO6 
Overfiow gate and liquid 8eparator. G. A. Hyde. 

Jr . . • . • . • . . . • . . . • . . . • . . . . . . . . . . • • . . . . . . • • • . . . . • . . . • . .  428.613 
PadlOCk. permutation. C. D. COWKIlI . • • • • • • . • • . . . . . .  429.011 
Pall.  strainer. Shobe '" Platt • • • . . • . • • • • • . . . • . . . . • • . • .  428,6911 
Pan. See Bake pan. 
Puper bu and twine holder. D. D. NOlie)' . . . . . . . . . .  428.9:16 

Paper bag machine. A. Bredenberg . . • . . . . . . . . . • . . . .  429.007 
Paper box maehlne. P. H. Kull!ht . . . . . . . . . . . . . . . . . .  428,6'/7 
Paper holder and cutter, roll. W. T. Geltz . . . . .. . . . .  429.029 
Paper. mechaulsm for feeding sheet8 of. C. H. 

H 6ywood; . . • . . • . . . . . . . • . • • . . • . . . • . • • • • • . . . • • • . . . .  428.CO} 
Paper pulp relining eaalne. J. H. Horne . • • . . . . • . . .  428.91.l 
Pea thrasher and separator. E. Eo Sanford . ;  • . . . . .  428.958 
Peauut roaster and warmer. J. B. Bartholomew • . .  428.8'iY 
Pelts. machine for removing watar hairs from. A.  

Hedbavny (rl  . . . . . . . . • • • • . . • • . • . . • • • • • . . . • . . . • ' . ' 1l.0i9 
Pen. fountain. N. C. Stlle8 . . . • . • . • . • • • . . • • • • • • . . • • . . . 428.968 
Peuell safety attachment. J. C. Gore8 • • •. . . . . . . . . . .  428.152 
Perambulator. U. McClillchle. . • • • . . •  • • •  • • . . . .  • • • . . 428.780 
Permutati'lD lock. L. 1I 0uck . . . • . . . . . . . . • . . . • • • • • . . . .  429.092 
Phonogram blanks. resurfaclug, O. P. Austin . . . .  429.079 
Phonographs. COin-actuated attachmeut for, 

Glass '" Arnold . . • • . . . . . • . . . . . . . . . . • . . . . • • • . . . . • • • •  428.750 
l'honollraph.. coln'actuatlng attachment for. 

Glas8 '" Arnold . • . . • • • • . . • . . . . . . . . • . . . . . . • • • • • • • • • •  428,151 
PhotographiC plate holder, W. H. Fuller . . . . . . . .  428,B09 
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Picker See Cotton picker. 
Pigment and paint base, combined red. J. P. Per. 

kin. . .  . . . . . . . . . . . . • . . • • . . . • • • • • . . • • • . • . . • • • . . . . . . . .  4211.054 
Pigments. treating slag for the production of red. 

J. P. Perkin • . • . • . . . . • • . . . . . . . . . . . . . . • . • . . 4211.055. 429.056 

Pincn.hlon and paper weight. combined. R. K. 
Chandler . . . . . . . • . . . . . . . . . . . • . • • . . . . . . . . . . . . • . . . • . . 429.181 

P i pe CQu plioJ('. C. T. I,eooard . . • • . • • • • • • • • • • • • • • • • • • •  428,846 
P i pt' hanller. W • •  T. McKelvey . . . • . . . • • • • • • • • • • • . . • • • •  �,tmO 
P i pe hanger, A. H. Peterson . . . . . . • . • • • • . . • • • • • • • . •  429.057 
P i pe wrench. E. O. Ely . . . . . . . . • • . . . . . . . . . . . . . . . . . .  429.088 
Pitman connection. J. M. Hutchinson . • • • . • • . • • . . . .  4�ta2 
Pianter. corn. B. E. Cagle . . . . . • • . • • • • . . . . . • • • . • • • • • . •  428.827 
Planter. cotton. E. Tru •• . . . . . . . . . . . . . • • . . • • • . • • • . . . .  429.102 

Platform. See Harve.ter platform. 
Plating on solid wire. S.  �'. Merritt . . . . . . . . . . . . . . . . . .  428.727 
Plow. W. H. Pri.k . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  429.000 

Plow • •  nlky. A. V. Ryder . . . . . . . . . . . . . . . . • . . . . . . • . . . .  42!I.Oti4 
Plowsbare. reversibl�. W. Helther.ay . . . . • • • . • . • . . •  42b.842 
Power. See Ch urn power. 
Press. See BalioJZ: press. 
Printed and folded sheet. of paper. apparatus for 

gathering and clas.ifyilllC. �'ricke '" Schutz . . . .  428.5\18 
Printing machine. J. Derrley . . . . . . . . . . . . . . . . . . . . . . . .  428.668 
Pulley.  II . T. Brigg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  429.00!J 
Pulley block. ditJerential. J. Holt . . . . . . . . . . . . . . . . . . .  428.tU5 
Pulp. manufacturing and bleachinlC. C. Ramsey . . . 429.097 
Pump. P. Ander.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.99'1 
Pum P. R. Lavery. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  428.682 
Pump. air. H. '" F. G. A. Schulze· Berge • . . . . . . . . . . .  428.6:18 
Pump rod. compen.ating. Burnham '" Miller . . . . . .  428.800 
Punch; cheek, E. N. S perry . . . . . . . . . . . . . . . . • . . . . • . . . .  !-"9.100 
Punching horsesboe bars, machine for. J. A. N. 

R�sm uosen . .  . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . • .  • . . . .  428,919 
Q uiltinll machine. A. Beck . . . . . . . . . . . . . . . . . . . . . . . .  129,002 
Rack. See Umbrella rack. 
Railway chair. J. B. Wilson . . . . . . . . . . . . . . . . . . . . . . . .  428.988 
Rail way, electric, R. M. H unter . . . . . . • . . . . . • • • • . . . . .  429.093 
Railway. elevated. J. N. Val ley . . . . . . . . . . . . . . . • • . . .  428.871 

Railway. etc . •  pleasure. I •. A. Thompson . . . . . . . . . • •  428.977 
Railway rail .  R. H. Pugb . . . . . . . . . . . . . . . • . . . . . . . . . . . . 42<1.948 
Railway rail joint. J. P. Kel ly . . . . . . . . . . . . . . . . . . . . . . .  428.j5j 
Railway .ystem. cable. A .  G. Bierbach . . . . . . . . . . . . .  4<19.004 
Rallway· tratns, device for maintaining electricai 

connection between separate, Flke &; Huft'-
man . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . • . • . . . . . .  428.748 

Railways, Iilu&rd wire proteetor and llgbtoing ar-
rester for elect riC, E. Thomson . . . . . . . . . . . . • . . . • .  428.rJ5a 

Rail ways, metal cross tie for. J. P. Taylor . . . . . . . . . .  428,869 
RallwaYB, 8taft' u.pparatus for controlling traftlc on 

single line. Webb & Thompson . . . . . . . . . . . . . . . . . 429.074 
Regitster. See Gas meter reKister. 
ReIIulator. See Eiectric machine relCulator. Feed 

re�ulator. Gas pressure refj{ulator. 
Rein lCulde. Stoakes & �·rith . . . . . . . . . . . . . . . . . . . . . . .  428.868 
Rein holder. D. I •• Croft . . . . . . . • . . . . . . . . . . . . . . . . • . . . .  42b.OO6 
Rein sl ide. cam. D. M osman . . . . . . . . . . . . . . . . . . . . . . . . . .  428.6"..5 
Respirator for t1remen. G. H. Hurd . . . . . . . . . . . . .  428.6 i 1  
R i  vet. W. C .  Bray . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . •  428.824. 428.825 
Rivets, making pronlled. W. C. Bray . . . . . . . . . . . . . .  428,8"26 
Roads. track cutter for loggi nll, E. R. Week . . . . • . .  428,G58 
Ro". See �'Ishing rod. Pump rod. 
RooO nl<. T. R. Cnrskadon . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  !-"9.013 

RooDng. metal lic. C. B. Cooper . . . . . . . . . . . . . . . . . . . . . .  4:lJ.0I5 
Rotary enlline. T. R. Almon d .  . . . . . .  . . . . . . . • . . . . . .  428.740 
Rule Ilauge. S. Dickins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . !-"9.OSj 
Ruler, key seat, J. Carr . . . . . . . . . . . . . . . . . . . . . . . . . .  " • •  428.bOO 

Bad Iron. C. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  '" 428.836 
Saddle, harnet's, J. J. Traynor . . . . . . . . . . . . . . . . . . . . . . .  428.6.-'15 
Sand band. H. Trembath . . . . . . . . . . . . . . . . . . . . . . . . . . .  42:;.800 

Sand washing machine, 8. H. Garrison . . . . . . . . . . . . .  42S.600 
Sash and belt. combined. G. E. Zeltmacher . . . . . . . .  428.j93 
Sash balance. Smith '" Wrillht . . . . . . . . . . . . . . . . . . . . • •  428.643 

Sash fastener. H. M. Goodman . . . . . . . . . . . . . . . . . . . . 4<19.091 
Saw grea.er. G. B. Lum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  429.010 
Saw j:ummlng machine. T. S. Disston . . . . . . . . . . . • •  42!J.019 

Sawmi ll,  band, A. Rodgers . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.i85 
Saw .harpeninlC device. C. W. Dudley . . . . • . . . . . . . . •  428.832 
Saw IhiftinJl device, U. H. Patullo . . . . . . . . . . . . . . . . . .  428.t'40 
Sawinll machine • • Iab. W. E. Hill  . . . . . . . . . . . . . . . . . .  428 .• 22 
Scissors. J. Badger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429.000 
Screwdriver. M. J. Bart.iett . . . . . . • . . . . . . . • . . . . . . . . . . •  428.662 
Seat. See Veb icle .elit. 
Semaphores, system of circuits for electric, F. 

Stitzel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.970 
Separ�tor. See Steam separator. 
�ewer, J. Lynch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 429.041 
Sewerage apparatus. W. 8. West . . . . . . . . . . . . . . . . . . . .  428S:i6 
Sew in" machine bBlt shifting and brake mechan-

Isoj . J. H. Rohme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.859 
Sewinll machine embroidering attachmenl., n. B. 

Brower . . . . . . . . . . . • . . . . . . . . . .  ' "  . . . . . . . . . . . . . . . • . . . .  428.884 
BewinlC mach ine hemming attachment. H. B. 

Brower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.885 
Sewing ma.chlne tension device. A. A. Wood . . . . . .  428,900 
Shafts. means for transh.tinll power and motion 

of drive. A. E. Brown . . . .  . . . . . . . . . . . . . . . . . . . . . .  128.886 
Shears. P. B. Hand . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . • . . (:Ill.ro1 
Sheet m<>tal working tool. T. J. fllckey . . . . . . . . . . . . 428.811 
Shoulder rest and Dillow. A.  E. Stace . . . . . . . . . . . . • . . 428.819 
Shovel . .  See Cultivator shovel. 
Show and .ale caoe. E. A. Angell . . . . . . . . . . . . • . . . . . . .  428.8i7 
Shutter fastener and bower. L. H. �'Iory . . . . . . . . . . .  429.024 
Sieve. W. Hahn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.7\9 
SiftinJl and .sorting menl, flour, etc., apparatus 

fort C. HsIlJlenmacher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,007 
SiftinlC macl1iue. C. HaglCt)nmacher . . . . . . . . . . . . • . . . .  428.9O'J 
Signaling apparatu •• automatic. Crosby & Moss· 

berg .  . . . . . . .  . .  . .  . . . .  . . .  . . . . . . . . . . . . . • . . . . . . . .  , . . . .  42�.66' 
Skirt elevator. E. I •• Shapley . . . . . . . . . . . . . . . . . . . . . . . . 4211.004 
Sled. bol>. S. Lellreid . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,845 

Sled knee. J .. A.mmon . . . . . . • . . .  ' " ' " . . . . . . . . . . . . . . . .  428.8j6 

Sieillh. L. R. Dext.er . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.59:; 
Snap hOOk. R. A. Breul . . . . . . . . . . . . . . . . . . . .  . . . . .  . .  428.7!J9 
Snow melting apparatus. F. J. �·errell . . . . . . . . . . . . . .  (28.670 

Socket. C. P. Button . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.889 

Soot catcher. M. A. Muse . . . . . . . . . . . . . . . . . . . . . . . . . .  429.047 
Spike makina' mechan ism. S. Uren . . . . . . . . . . . . . . . . .  428.i:� 
SpinninJl machines, tension regulator tor spindle 

driving bands for. C. R. Pollard . . . . . . . . . . . . • . . .  428.r.oo 
Spinning 8pindle .upport. W. F. Draper . . . . . . . . . . . .  42S.897 

Spring. See Vehicle spring. 
Staging. C. A .  Dodge . . . . . . . . . . . . . . • . . . . . . . • . . . . . • . . . .  428.ji\9 
SLam p. time. C. S'ah l berll . . . . . . . . . . . . . . . . . . . . . . . . . . .  429.101 
Steam engine, H. F. Colvin . ,  . . . . . . . . . . . . . . . . . . . . . . . .  42S.81�2 
:� team enlline. W. B. Osborn . . . . . . . . . . . .  . . . . . . . . . . . . 28.729 
�leam enlCine. N. J. Tubbs . . . . . . . . . . . • • • . . . . . . . . • . .  4:1ll.t;56 
Steam en,{ine. o8cillatinlC, F. J. lI utchinil8 . . . . • . . . . • 28.,776 
St .... m lCenerator. N. W. Pratt . . . . . . . . . . . . . . . .  428,tm. 428.6:l2 
BLeam .eparator. J. L. Robertson . . . . . . . . . . . . . . . . . . .  428,954 
Strenilth testinll and advertisinliC machine. coin-

controlled. I .  A. Watson . . . . . . . . . . . . . . . .  . . . . • . . . .  428.821 

Stud • •  eparable. G. Es.er . . . . . . . . . . . . . . . . . . . . . . . . . . 42\1.08\1 
Sur�lcClI m irrors, head band for • .  T.  r ... Sardy . . . . . . .  428,761 
!lu.pender attachment. A. J. St atJord . . . • . . . . . . . . . . . 428.820 
Switch. See D luble pol e  .witch. Electric 

switch. 
Table. See Work tsble. 
Tablet or book holder. W. H. Pardee . . • • . . . . . . . . . . .  428.857 
Tall fastener . . !. H. Martin . . . . . . . . . . . . . . . . . . . . .  : . • . . 428.926 
Tank. See �'I ushinll tank. Water pipe feed 

tank. 
Tap. P. 1'. Coffield . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . .  428,803 

Icitutifi c !mtti'Ju� 
Telephone de.k attachment. B. Schram . . . . . . . • . . .  428.818 
Telephone lock, coin.released. H. I •. Ca •• ard . . . . • .  428,828 
'l'elescoplc sillht. L. K. Scott . . . . . . . . . . . . . . . . . . . . .. . . . 428.962 
Tent. H; J. Rumrllle . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .• . . .  428.697 
Thill coupllnlC. W. B. Walker . . . . . . . . . . • . . . . . . . . • . • •  4:18.734 
ThrashlnlC mach ine du.t collector. W. H. Davis . .  42\1.018 

Time lock. C. F. Myer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 428.852 

Tin and terne plates. machinery or apparatus lor 
cleaning. J, Abbott . . . . . . . . . . . . . . . . . . . . . . . . . . • . • . .  428.991 

Tobacco banger. J. A. W hiteman . . . . . . . . . . . . . . . . . 429.077 
Tongs or seamer. roofing. E. S. Meals . • . . • . . . . . . • • .  428.686 
'Fongue support, wa,ron. W. D. Napier . . . . . . . ... . . . .  429,050 
Tool handle. E. B. Cook . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428,893 
Tool handles. makin�. E. B. Cook . . . . . . . . . . . . . . . . . . .  428.694 
Trap. See Animal trap. 
Trolley wires. suspension for. E. P. Morris . . . . . . .  428.9'30 
Trough. See Eaves trough. 
T u bes, etc . •  apparatus for makinJl. J. Robertson . .  42!l.098 
Tug. harness, W. E. Hudson . . . . . . . . . . . . . . . . . . . . . . .  428,915 
Tug. thllI. D. Singietary . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.641 
Type .etting apPl\ratus, J. Gustafson . . . . . . . . . . .  . .  428,900 
Typewriting machine. A. W. Cash . . . . . . . . . . . . . . . . . .  428.891 
Typewriting machine. Foss & Keith . . . . . . . . . . . . . . . .  429.025 
Tyoewriting machine. F. A. young . . . . . . . . . . . . . . . . .  428.738 
Ty pewriting machines, changeable ribbon spool 

for. W. L. Salvalle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.860 
Umbrella or pllrasol frame. H. Albin . . . . . . . . . . . . . . . 428.61H 
Umbrella or parasol ribs. machine for covering, 

T. Adams . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.873 

Umbrella rnck and lock. L. W. Morse . . . . . . . . . . . . . . .  428.814 
Valve. l<�. J. Fertell . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  428.671 
Valve. regulating. J. F. McElroy . . . . . . . . . . . . . . . . . . .  428.932 

Valve, slide. E. Lesli e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.847 
"alve • •  team·actuated. R. L. Frost . . . . . . . . . . . . . . . . . .  428.672 

Vehicle. G. T. Newhall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.815 
Vehicle brake. A. Kretzchmar . . . . . . . . . . . . . . . . . . . . . .  428.725 
Vehicle, electriCally propelled. A. A. Ingra.ham . . •  428.917 
VehiCle Ileariog. P. Erb . . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  428.835 
Vehicle seat. movable. W. H. Lingle . . . . . . . . . . . .. . .  428.!122 
Vehicle .prinlC. J. Percy . . . . . . . . . . . . . . . . . . . . . . . .. . . .  428.628 
Velocipede. A. C. Latta . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.91!1 
Velocipede. A. L. Withers. Jr . . . . . . . . . . . . . . . . . . . . . . .  428.737 
VelOCipede. Woodward & Overman . . . . . . . . . . . . . . . .  428.991 
VelOCipedes, power transmitting mechanism fflr, 

H. E. Braunfeld . . .  . .  . . . . . . . • . . . . . . . . . . . . . • . . . .  428.881 
Ventilator. See W indow ventilator. 
Vise. F. C. Avery . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . .. . . .  429.105 
Wagon brllke. Ro.s & Chattleld . . . . . . . . . . . . . . . . .. . . . .  4211.062 
Wagon, SUJlur. Van Wa.:enen & Graves . . .  . . . . . . .  428.700 
Warplnll mach ine. P. GoldRchmidt . . . . . . . . . . . • • . . . .  428.777 
Washing machine, J. A nderson . . . . . . . . . . . . . . . . . . . .  428.r0t3 
Wa.hing mach ine. W. H. liobb . . . . . . . . . . . . . . . . . . . .  428.�11 
WashinlC machin�. Taylor & Roderick . . . . . . . . . . . . . . 428.975 
Watch demallnetizer. F. �". Ide . . . . . . . . . . . . . . . . . . . . . . 429,0:;3 
Water. apparatus for recording the How of, 6. It ... . 

Deacon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . .  428.801 
Water heater and purl Her • .  J.  S. Roake . . . . . . . . . . . . . .  428.t;jj4 
Water pipe feed tank. E. D. Bertlne . . . . . . . . . . . . .  428.823 
Watering .tock. fountain for. A. Friedrlck . . . . . . . .  428$l8 
Wlltering tank heater. stock. O. G. Stowell . . . . . . . .  428.702 
Weighing apparatus, ICrain. E. O'Brien . . . . . . . . • . . . .  428,916 

Welding aluminum. M. Emme . . . . . . . . . . . . . . . . . . . . . 428.8:l4 
WeldinlC apparatus. sliding cl"mp for electriC. II. 

Lemp . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428 61r. 
Welding rIDIlS by electricity. H. Lemp . . . . . . . . . . . . .  428.619 

\Veldlng rings. electrical apparatus for. II. JJemp. 428.tni 
WelL trimming machi ne. Schaadt & Clark . . . . . • . . . .  42!J.OO5 

Wheel. See Car wheel. Driving wheel. G .. me 
wheel. 

Wh iffietree. A .  J. Parkhur.t . . . . . . . . . . . . . . . . . . . . . . . . .  428.730 
W hiffletree, G. Reiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  428.1J5O 

WhitHetree hook. J. R. Davis . . . . . . . . . . . . . . . . . . . . . ' 0  428.sre 

Windmill,  TJ. E. Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  42S.849 

W i ndow. G. T •. II.  Muehe . . . .  . . . . . . . . . . . . . . . . . . . 428.851 

W indow venti lator, P. A brahamson . . . . . . . . . . . . . . . .  42S.m.} 
W i re rope. ban d. or cable. E. E. Bird . . . . . . . . . . . . . . . 429,ooa 
Work table. A. Patt erson . . . . . . . . . . . . . . . . . . . . . . . . . .  428,939 
W rench. See Nut wrench. Pipe wrerrch. 
Wrench, W. Wells. . . . . . . . . . . . . .  . . . . . . .  . . . . . . . . . . .  429.075 

DESI6NB. 
Belt clasp. F. J. Herrick . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.868 

Belt. clasp. G. M. Hubbard . . . . . . . . . . . . . . . . . . . . . . . . •• . .  19.860 

Bottle. A. J.  Houts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.811 
Bottle cap. A. T.. �·Isher . . . . . . . . . . . . . . . . .  19.854. 19.855. 19.861 
Dishes. ornamentation of. C. E. Haviland . . . • . . . . . .  19.849 
�'I ushing tank. Biesch & Herrmann . . . . . . . . . . . . • . . . .  19.850 

Handle for canes. um brellus, etc., C. L. Dreher. 
19.853. 19.859 

Hose supporter clasp, M. Feldmann . . . . . . . . . . . . . . . . .  IB.SS7 
1roninIC tnb"le. W. Hick • . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . .  19.852 
Paper weight. glas •• H. Miller . . . . . . . . . . . . . . . . . . . . . . . .  1�.8.'J8 

QulltinlC fabric. G .  Raab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19.848 
Society emblem. M. S. Jones . . . . . . . . . . . . . . . . . . . . .. . . . .  19.8& 

Spoon, etc .. H. A. Pistorius . . . . . . . . . . . . . . . . . . . . . .. . . . .  19.851 
Washinll machine dasher. O. W. Barnard . . . . . . . . . . .  19,856 

TRADE MARKS. 
Bicycles; tricycles. and other velocipedes. A.. :T. 

Samuel • . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .... 17.946 

Canned 11;00ds. G. K. McMechen '" Son . . . . • • . . . . . . . .  17.961 
Candy. P. C. W iest '" Co . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ij.!157 
Cigars. J. I .... redo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.!l49 
Condition powder •• H. H. Clark ", Co . . . . . . . . . . . . . . .  1j.9ft,) 
Condition powller •• W ebb Manufllotllrlng Com. 

Pllny · · · ·  . . • . . . . .  · . . . . . .  , . .  " . , .  . . . . . . . . . . . . . . . . . . . . . .  IT.959 

1l1nl:raved lumber. PyrogrllVur(! COIllPllllT . . . . . . . . . . . li.951 
Flour, Mecke & CO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  li.964 
G l ucose. W. E. Krey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.947 
Gum. chewinlC. Cleveland Chewing Gum Company. 17.!l58 

I nsect powder. H. M. Boardman . . . . . . . . . . . . . . . . . . . 17.914 
Liniments. Webb Manufact uring Company . . . . . . . .  17.955 
M edical compound for the cure of certain named 

diseases. �'. A . .It C; B. DiCkS . . . . • • • . . . . . . . . • . • . • .  17.1m 
Newspapers. O. J udd Company .. . . . .. ...... . . . . . .... 17.950 

Oil. cod l iver. Scott & Bowne . . . . . . . . . . . . . . . . . . . . . . . . .  17.91:0 
Paint. and varnishes. C. C. Phillips Co . . . . . . . . . . . . . .  17.945 
Paper weights, WilCOX, Crittenden & Co . . . . . . . . . . .  17,943 
Porcelain Iloods and pottery, Worce.ter Royal 

Porcelain Com pan y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  17.853 
Razors. Ransom & Randolpb . .  . .  . . . . . . . . . . . . . . . . . . . .  ]i,P42 

Saws. saw�sets. and trowels. C. W. Boyd . . . . . . . . . . . .  17,002 

Si lk  lind silk ribbon •• broad. G. M ottin . • . . . . . . . . . . .  17.004 
Soap. perfumery, snd other toilet articles, Colgate 

'" Co; . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  17.956 

Soap, starch. blulng, and bleaching powders. R. C. 
Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . .  17.948 

Soups. Fren ch. Franco-American Company . . . . . . . .  17,P52 

A l�rliiteil cltpy of the speCifiCation lC.nd drawin2 of 

,. .. 

Inalde IJall'e, ench lu.ertlon - - - 7� cent. a It.e. 
Back Palre . .. nch I n sertion - - - 8I .nn .. I I l1e.  

The above are charJites per a�ate line-about eigbt 
word8 per l i ne. This notice shows the width of the line. 
and is s�t i n  agate type. Enllravings may bead adver
tisements at the same rate per 3Jlate line. by measure
ment, as the letter press. Advertisements must be 
received a.t publication office as early as Thursday morn
ing to appear in next issue. 

U SE ADAMANT WALL PLASTER 
It Is Ha1'd, nen.e. and A d

hesive. Does not check fYr crack. 
It is i m pervious to wind. water. 

disease germs. It dries i n  a 
hours. It can be appl ied i n  

k i n d  of weather. It is in gen
use. Licem �es J!ranted for the 

usinl:'. and selling. 
Addres. ADAMANT M F G .  CO. 

309 E. f -; e u esee �t., 
__ �====!:==� ______________ ���y�r�I�. c�u� 8e. N. Y. 

I C E - H O U S E  AND REFRIGERATOR. 
Directions and Dimensions tor con.trnctlon. with one 
Illustration of cold house for pre.ervlng frllit from 
season to season. The air is kept dry and pure througb .. 
out the year at a temperature of from �o to 36°. Con
tained in SCIESTIFIC A:\l ERlCAN SUPPLEMENT No. 1 16. 
Price 10 cents. To be had at this office and of all new .. 
6ealers. 

ROC K D R I L LS 
AIR COMPRESSORS, 

M I N I N G  A N D  QUAR RYI N G  MACHI N ERY, Ingersol l - Sergeant Rock Drill Co. 
No. 10 PARK PLACE, N E W  YORK. 

Send for Complete Priced Catalogue. 

DRY AIR REFRIGERATING MACHINE. 
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cold air per �ourt when running at a speed of 100 revolu
tions per minute. and capable of reducinl: the tempera. 
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diagrams illustrative of its performance. Contained in 
SCIENTIFIC AMERICA" SCPPLEM ""T. No. IlSS. PrIce 
10 cents. fo be had at- this office a.nd from all new .... 
dealers. 

CATALOGUES fREE TO ANY AD D R E S S  • 

®�� ·����.9£.1\..51 £�A (i) . ... - � � � �  � � � 

Stevens Universal Threading Tool kii1iiii\itil�'1� � 
No. 911. Price $4. WIth Square Thread Cutter. $:i. 

Ideal and Leader Spring DiVider. and Caliper •• Ideal 
Surface Gauges, Depth G auge�, and Fine Machinists' 
Tools. a:r must rated cataloi/Ue free to all. 
J. Stevens Arms & Tool Co. Chl�oD�;' v.:a.:'St8a.8. 

TO BUS INESS MEN 
'rile vIIIll6 of tile SCI ENTI  FIC A M ERICAN 8S an adver. 

�iainll medium ol\.nnot be overel!lttmated. Its circulation 
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riell. and is read in all the princi pai li braries and reading 
rOOUli of the world. A business man wants somet.hing 
more th!'t-D to see his advertisement in a printed news
paper. H e  wants ci rculation. This he ha-8 when he 
advertises in the SCI ENTI FIC AMEIUCA N. A n d  do not 
let the advertisinJ! · agent intluence you to substitute 
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for your i nterest to advertise. T h is i s  frequently done, 
for the reason t aa.t tne allent /!lets a Jarger eommis8ion 
t rom the pap-ars havinl{ a sm�lI circulatiQn tMn iA allow
ed on the SCIENTIFIC A M E RICA N. 

For rat.eElo see top of tlr�t. column of thie palle, or ad
dress iU U N N  & UO • •  P'l h I l M h  .. rM. 

3 6 1  II roadway. New Y01'k. 

any patent iii the forel(oing lIot wili be furni.hed from -:--�������---_�_���� __ _ 
this offi ce for- 25 ceilts. Iil oi'derinJl please- state the name 53 PRINTIN G . .  PRESS. m�r
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l
�a�t��. and numbe:- of the pa.tent deSired. and remit to Munn & _ ' n 

Co., 361 Broadway. New York. logue for two stamp&. K e lsey & (!o. ,  Meriden. Conn. 
Canndlan PatentM may now be obtained by the 

Invento�s for any of,the inv�ntions Darned in the fore
going list. provided they are simple. at a cost of t40 
each. If com plicated. the cost will be a IItlie-more. �'or 
rull in8truetions . ad�res8 ��nn & _Co., 361 Broadway. 
New York. ' Other foreign patents may also be obtained. 

[J UNE 1 4, 1 8<)0. 

Remington 
Standard Typewriter. 

Wyckoff, Seamans & Benedict, 
New York. 

For FIfteen Years the Standard, 

and to·day the most perfect develop

ment of the writing machine, em body. 

ing the latest and highest achieve· 

ments of inventive and mechanical 

sk ill.  We add to the Remington 

every improvement that study and 
capital can secure. 

LIGHTNING WELL -SINKING MACH INERY MAUFICTURERS. 
HyrdauJic, Jetiing, Revolving, ArtesIan, 

Diamond Pr�pectiDg Tools, Enginea, BoHen, 
Wind Milla, Pumps. En<'yelopedla, 1,000 

engra\'!ngs, Earth's Strata, Determi. 
nation q1lality water; mailed,25c. The Amerlean Well Work., Aurora, III. { ll A 1l S. Canal St., Chleagu, III. 

1113 Elm St., Dan •• , Te� 

OIL WELL SUPPLY CO. Ltd. 
SI & 92 'IV A 'rER STREET, 

Pi ttsbu r gh ,  l'a, .  
Manufacturers of everytbin,;r needed for 
.A.:El.TEI!iI:E.AN �EX.X.1!iI 

for either G as. 011. Water. or M ineral 
Tests. Boilers. Emlines, Pipe, 
CordaJ{e. JJri l l i D �  Tools, etc. 

Il lustrated catalogue. price 
lists and discount sheets 

on request. 

ARTESIAN 
Well., OIl and Gas Wello. drllled 
� =�� �:�rs::::uf::�:! 
::a:tt�8s ;'���.fm�Y>� able Hone Power and Mounted 
Steam Drililng Machines tor 100 to '100 tt. Send 6 cents tor illustrated 
catalogue. Pie l'c;e A I·telli a u 
asll'A:!�le�r��e�Ik"""� YY�rt· 

ELECTRICITY. LIGHT AND HEAT.  
- A  leeture b y  Prof. C .  �'. Brackett. delivered before 
the New York Electric Club-Facts about electrical con. 
ductors. Production of electric light i n  the cheapest 
rg';I�6�c�:�;,��t� �:fA���c�e�f�.:'rz���e��
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ments. Contained In SCIENTIFIC AMERI CAN SUPPLE. 

:::.f�t ��I� 0'tPc� :::g g�:. nl m':stge�1��. e
ach. To bo 

ON MECH ANICAL E N GINEERI NG 
in Electrical 1ndu.trie •. -An address b y  Prof. John 
Perry. D. Sc . •  F.R.S., dlscussin", the importance to e lec. 
trlcians of a thorough knowledge of enlClneerlng. Con· 
tai ned i n  SCIENTI FIC AM ERICA N SUPPLEMENT, No. 
' ''l '  . Price 10 cents. '1'0 be had at this office and from 
all newsdealers. 

V A.N' D1::J"ZEN 
CAS " CASOLINE ENGINE 

OPERATED with COAL 
and OTH ER MAN U FAC. 
TURED GASES AND 

GASOLIN E. 
RELIABLE AND 

ECONOMICAL. 
Fully Warranted 

VAN DUZEN 
" Gasoline En,ine Co. 

E.. 2d St • •  Cincinnati, O. 

Scientific B� Catalogue 
REUENT.LY P IJ II J .I !'! H I<:D. 

iD��0��:O
C:�!jr�u:h��nJ1:�i�ftr��:�t ��bf:tt��' WWrge 

mailed tree to any addre •• on application. 
MU N N  & CO . . Publisher. ScienUUc American, 

361 U .. oadwn y, N ew YO I·k. 

• STEEL TYPE (" TYPEWRITERS, 
Stencils, Steel Stamps, Rubber 

• and Metal Type Wheels. 
New YOl'k Ste n c l l WorkM. Mf1' •• 

100 Nassau Street. New York. 

© 1890 SCIENTIFIC AMERICAN, INC.



JUNE 14, 18<)0.] 
.A GTeat Repository 8/' Practical and 

ScieI"Ujtc Inform,ation. 
Ont of the Fullest. Freshest. and MOlt V aluab� Handboo1ca 

of the Age. Indispensabu to Everu PracUcaI. Man. 

1'1'O� � E.A..:OY". 
P rice '2 .00. 

Free 01 Postage to any Address In the World. 
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German of Urs. W inckler. Elsner. Reintle • .  \Herzinskl, 
Jacobsen. Kolter. and Heinzerling. with additioDs by 
William T. Brannt, Graduate "f the Royal Agricultural 
COl lege of Eldena, Pru •• ia, and William H .  Wahl. fOh. 
D. (Heid. ) .  Secretary of  the Franklin Institute. Phila
delphia, author ot " GalvanopJastic �lanipulation8." 
f���:;,'l���n�r;��,:':m

i
�!:rl���I';,��':llt�ril'i:.m �::: 

ed. containing an tmmense amount and a great variety 
of matter. 

P.ricf $2.00, fre#' ()f pnstuQr to an1l nildress in tM ·world. 
IT A circular of 32 pa{JeS. showtng the full Table of C0n

tents of this important Rook. sent l>y 70411 Jr •• of � to 
anll one in anll part of tile World who will furnuli llis ad
cIreIB. 

H E N R Y  CA R E Y  B A I R D  a. CO., aIDUSTRIAI. PUBLISHF.RR. BoOKSELLERS & IMPORTERS 
81 0 Walnut �t •• Phi l adelphia. Pa., U. S. A. 

ELECTRICAL BOOKS 
R E C E NTLY P U B L I SH E D. 

Ele('trll' I.illht In.lnllnlion. nnd Mnnagement o( 
Acculll u l a lors.-A Pract ical l hmdbook. By SiT David 
Salomuns. Bart • •  M.A.  5th Edition, Revised and �;n .. 
larged, with 100 i I l u�trati{Jns . . . .  . . . . • . . . . . • . . . . . . . .  '1.50 

" To &ay that t his book 18 the best of its kind would be 
a poor compl iment, as it is practica l ly  the only work on 
accumulators that has been written."-Electrical lUt+uNV. 
Elet'lricnl Instrument.;\lnklnll for Amnteur •• -A 

Practical Handbook. By S. R. Buttonp.. Author of 
.. 'l'he Dynamo," et c. With 00 il lustrat ions. Second 
Edition. (;loth . . . . . . . . . . . . . . • • • • . . . . . • • . . . . . . . . . . . . . • I.a> 

Electric Bells nnd Al l  Abollt Them.-A Practical 
Book for Practical Men. With more than 100 i l Iustra. 
tiona. By S. R. Bottone, A uthor of h 1'he Dvnamo." 
U Ji:Jectrical Instruments fur Amateurs," etc. l8s9. '1.:KI. 

Electrici ty In Our Homes nnd Work.hop •• -A Pr .. �. 
tical 'rreattse on Auxi l iary hlectricaJ Apparatus. By 
Sydney �'. Walker. W ith many i l l u.tratlone. 1889 • • 1.50. 

Elec.-trleal Intluen('e l'loehlnes.- Contain inll a ful l  
acconnt of their hi�tori('al development lind their moo. 
ern ltorms, with instructions for makinll them. By 
John Gray, B.Sc. l8:lO . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $1.;" 

Praetleal Eleetric8. - A Universal Handy Book on 
Everyday Electrical Matters, inc ludi l l.c Connections. 
Alarms, Batteries, Bell�, Carbons. Induction, Inten
Aity and Reslstance Coils, Dynamo ":Iectric Machines. 
}4'ire Risks, Measuring, Microphones, Motors. Pho
nOllraphe. Photo phones, SturaJle. and 'l'elephones. 
ISS!! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �.j5 

Practlcnl Ele('lri('ity. - A Laboratory and Lecl ure 
Course for fi rst :) Car student s of Electrical Engineer
inil. bS!oIed on the pract ical defin itions of the electrical 
unit�. By W. E. Ayrton, F. H.�. 'Vith numerous i I Ius-
tration�. }I'ourth }I�dition , 1889 . . . . . . . . . . . . . . . . . . . . . '2.50 

IT Send for Special Electrical Book Catal<)gue. 
MUNX & CO., Publ ishers of the �CI; AM., 

36 1 Broadway. New York. � Cheo 'p Do lt yourself. Clr-
. - . -.. cuIar press $8. Size 

Print- . for small newspa-
m�per, $«. Every. &. thing easy printed 

rn le�. :-e l l tl  1.W(I %tamps for Catalogue to 
face'H·Y. KEL,. I(Y &; CO., llieriden, Conll. 

Barnes' Foot· Power Machinery 
Complete outfits for Actnal Worksnop 
Business. A tustumer says : U Consid. 
ering its capacity and the accuracy of 
Jour No. " l.athe. [ do not see how it 
can be produced at such low cost. The 
velocipede foot-power Ie .Imply ele· 
.. ant.. I can turn steadily for a whole 
day. and at nillbt feel a. little tired 
aa it I had been walkinR' around." 
DeocrlptlY8 Prtce J.I.t �·ree. 

W. F. '" JOHN BARNES CO .• 199!J RUBY ST .. Rockford. I l l .  --------
AR M S  AN D LEGS 

WITH 
R U B B E R  H A N DS A N D  F E ET. 

N E W  PAT£NTS A N D  I M PORTANT I M P  .. OVIM ENT8 . 
RUBBER HANDS AND 

FEET gi va the moat natura 1 appearance, 80cure t b e 

����:;It ����b il!��1���8��: than the old style. with 
cumbersome ma (:hinery. The engra "lug reprel8Dts 
CEAC.6. V AMNI, a Sloux Indian dressed In bis war 
costume. The Ubravel ! 10lt 
hill leg Crom disease and by 
been snpplied w ith one of 
MARKS' patent legs with rubber foot, which has so thoroughly restored him, 
tha.t he mtn'�les w i th hi!'1 
tribe and engages in. their 
sport. and labors WIth as 
much grace and energy as 
U he possessed his natural 
.limbs. 

Men, women and children 
��da���ft�g a:;'d alln����n�r the world can be supplied wtth J;heae peerless substl· tuUt. while they remain at 
Jlome, and have every 
assuranee that the result. will be the best. 'Searl,. eleven thousand are now b6ing worn, scat. f,ered throughout the worJd and give universal saUs. tactlon. U. 8. Penslonen supplied 
on �ovemment order at DO 
�xpense to themselves. 

with t�:;t�oo °fn�rft���: 
And a thOUsand t&l!Itlmonlals 
::�t�:��� c��o:: ::d::!dd��1:�o8 al1Pl��lOt�U;�rU 
;r.:!�::�r�n teed succeas wlt�:i ,lBl��'1rIDt��fa�8ence of 

L L  IIllKS, 101 Broadway, New York. 

Icitutifit �lUtritau. 

A �ab8tltat .. for Coal or Coke. 1 00 Gallon" of 011 aaaln"t !I,400 POll nd .. fir COll i .  
A S Y ST E M  FOR B U R N I N C CR U DE P ET R O L E U M .  

The be.t practical ret!\Ilh obtained by the manufacturers of Steel, Drop Forglnll •. Br .... Work •• 
Bolt and Nut Works, and many otber brancbes of commercial product. 
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tooted, detai ls worked out.. drawinlls made. Repalr8. 
ClrcuJar� �ell t . Small private worksht lpli tItted with 
lathes :l.nd complete outfits of tool� to let by the  huur, 
day, or week. to in\"entor� for experimentinll. 

A. J. W EED &. CO .. too Liberty :Street, New York. 

WE M A K E  A L L  K I N DS O F  

PHOTOGRAPH IC OUTf iTS f OR  AMATEURSI 
Send for our N e w  I llustrated Catalo&,ue and 

copy of Moderll Ph otography. 

ROCH ESTER OPTICAL CO. ,  

FAM I LY I C E  MAC H I N E  ry
a
:��MI����Pc".; '10 to *185. L. Demlillny, 126 West 25th St., New York. 

AS B E S T 0 S Fire FeIt Coverings. Packlngs, 8beathin�s, &c. 
The CHALMERS-SPENCE CO., Mfrs. 

li9 &; 6 1  Llbe.ty !'4t .. eet. New '· 0 1"1< . 

KEEP COal ! CLARK'S • 

Ught - Running Ventilating 
F.A..1'1'S. 

Adapted for Yentilatlnll and Dry_ 
ing of every descrjption. 

Cataloaue free. 
GEn. P. CLARK, 

Box L, Windsor Lockst Conn. 
A Jlent. 744 B'way. New York. 

T H E  T R ESCOTT 

&-nit Evaporator�, 
Furnaces, Bleachers &. Packing r resses 

An! the Best Machines on the market to· 
day. Send for descriptive catalol<ue. 

The Tre.cott Mfa. Co., Fairport, �. Y. 

Barrel , Keg, Hogshead 
AND 

STAVE JlIA I'HI URV. 
Over 50 varieties manu· 

fHctured by 
E. & B. HOLliES, 

BUFFA I.O. N. \ • • 

AI.o It ful l l ine of Wood 
Working :\\ ach ineI'Y. 

�-....::....-----

Lathes, Chucks , 
IIJ@&iiJiill" AND TU R N I N G  TOOLS, 

Of all  �tnndn.d lllake8. 

Selld stamp for I l lu.trated Cata· 
logue. 

WM . P. W A LTER'S SONS,: 

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

• 8 U F F A L O . N . Y . �I "' A  

P U L L EYS H A N C E R S, 
F R I CT I O N  C L U T C H E S. 

FROG- RF-ISS M A CH J N Ifl  -WORKS, 
.A.. &; F. EBO"V\rN, 

404 ::£38,rk. ::£31aoe. 1'1'. "Y. 

PROPOSALS. 
proposal. for Mal"hlne., _and Machine Tool .. 10. 

the U. S. �av� Yard, Mare "lllnd, Cn llfornla. 
Po�YM:.'C�I:lrY !.:'J' �����:'�� ... 

e
�g;�t"e

d r,;���0r.l��I� 
Na� Yard. to be opened June 17. 1800," will be received 
at tlie Bureau of Proviolons and Clotblnll. Navy Depart. 
ment, Washin,non. D, C.t untU 12 o'clock noon, June 17. 
]890. and pUblicly opened immediately thereafter. to 
furnish at the Mure bland Navy Yard, one universal 
millinll mach ine, one horizont:al borinll macblne. one 
Saunders pipe machine. one pattern maker's lathe, and 
one iron planing machine. Blank: forms of proposals, 
containtng specitlcat1one, etc .. wfl l lle furnished on ap
plication to the Bureau, the c 'ommandant, Mare bland, 
or tbe Navy Pay Office. San Francisco. Col. Tbe article. 
must in oJ I caseR conform to the Naval etandard and p8sa 
the ususl Naval InspecUon. The Ilepartment reserves 
the rl"ht to wlt\ve defect. or to reject any or all bids not deeme��J'.

nl�l�\�'k�hlc?i��eJgI!}e
�J

.
Burea ... 

N O W  R E A D Y .  

Experimental 

By GEO. M. HOPKINS, 
• 

740 Pages. 680 I l l u strations. 

P R I C E ,  by mail, postpaic!,  • • • •  $4.00 

SEND for FREE ILLUSTRATED CI RCU LAR and 
Table of Contents, 

M U N N  & CO. ,  Pub l i shers, 
�tfirt of milt $titutifit �mtritau, 

361 Broadway , N ew York. 

F(��tn�ta� �et:��s
s
�����t �:� !�����io��'1��ri�:� invention. Article has a large and well etltablished sale 

in  t he U .  S. NothinJ( l ike it in exiRtence. consequently no competition . Rare chance for a party with means to step right inlo a fortune. Greftt need for the article in above countries. Article pays the lUanufacturers an 
unusually larlle profit. Good relU�()nS given for sel l inJl. Addres., at once. M. SIER; 1l0R�'ER. tOO W. Pellrl St .. Cincinnhti. O. References, R. (; . Dun & Co., n"adstreet. 
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have been Introduced with R'reat success, the three 
I CE·HOUSE AND COLD ROOM. -BY R. 1 2  d � MACH INERY g> �  others ju.t a l lowed wi l l conomand big eales when put on 

. F n ts � the market. }4�or full pftrtlcubl.fs. apply by lefter to G. Hatfield. With dIrections for conatruction. 
S 

onr , � .. ' PHOTOGRA PHIC INVENTIONS care Scientillc American e,ne�ts
iJo

Con��:�V����Nt�P� :':��I:j�: oJj�� N. Y. Mach'y Depot, Bridlle Store 16. Frankfort St., N. Y. ; , • 

��d ot all'newi.denIer.: · 

NUT TAP P I N C OATES ROCK & .ORE  BREAKER 
IIICIEL WORIS. MACHINE. Capaelty up to 150 yard! per hour. 

¥ANUUCTUREKS OP D U R R E LL'S PATENT. m��t�ri'2':.���::'0::0�:11�;[g:� Sohn's Patent Foot Resl, No? � �e� � •• f apIn�ea. all other Breakers combined. 
And Other Meta l Specialties. .. 2 .. OJ .. 8 .. Send for Cataloglles. 

We Cspsclty of '1 !plndles, 8,ooo per C AT E S  I R O N  W O R K S  on 
AcknOWledge./0 �0':f:. an Indispena-

liO C So. Cllnt·JHil�AGO 
• 

able tool Manufactured by 215 Franklin St .. Bo.ton, MIlI8. 

Poet-paid, 
Blob!, $1-
Broue,71o. 

RU BBER TI PPED ARROW CO.,  
Ptltmtees and .Manufacturers, Boston. Ma�s . . F. S. A 

M1NERAl: 
lW00l: 

INTERESTING BOOK 
upon Its Use. and Peculiar Pro)l
ertle., m"iled with .nmple (ree. 

Western M ineral Wool CO. 
CLEVELAN D, OHIO. 

GREAT F A L LS.  m�o'Jo�l:r�' 
resources, Immense water power, Iilold, si lver, oop}!Ier. lead. lumber, coal, iron, cattle, hor8e�. 

wool, and agriculture. Phenomenal_growth. For lull 
l!.artlciJ\!!,!'II, addre .. I'IECRETARV BOAltD OF 
TRADE, Great Falla, Montnnn. 

WM. H. '.OCK. 
Bnft"alo, N. Y. 
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T�e��! IN THE WORLD. 
....Speed. Comfort and Safety. 

�GENTS WANTED. 
I.t!flJe Illustrate!! C�tl\llIgue .ent Free to any AddrelL 

THE E4ClLE .BICYCLE MFG. co., 
8T A_FOR.D, CONN. 

EL ECTRO MOTOR. SIMPLE. HOW TO 
:::�� d��I�.;r"�d
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amateurs to make a motor which might be driven with 
advantage by a current dertved from a battery, aad 
whlcll would htlve sufficient power to operate a foot 
lathe or any machine requirinR' not over one mao power. 
Wltb 11 figure.. Contained In �CIV.NTIF I C  AMERICAN 
8UPPL"M�NT. No. 84 1 .  I 'rice 10 cent •. '\'0 be bad at 
this omce and from all newsdealers. 

I deal Felt Tooth Polisher. 
ENDORm BY LIAl)m� DDl'IIl'H. 

:;;; 
NON-IRRITATING TO GOllS OR ENADL 

FOR SALE BY A LL DRUGGISTS 

C t:: L E. B R A T E D S U T T O N  R I N G  P A C K I N G . 
Cl S. tf:j - l b D r- � t A " I 't  ;- : I \ l _  t... T""f' - 1 � _ ' , _ ;'> L :: A I... _'! U . C R ':J f [ F ' >'; · H · I [  E ·. 1 "-' - ) ,  >- , , .J,  � '\j ' � P  .... � P  - ) " r R T I  f. - - E R ' E R B S f R C o  L t'  � � . , , S ;... 

IDE AUTOMATIC ENGINES. TRA(JTION AND PORTABLE ENGINES. 
1Ijii;l-rEAlY: �c)A:O R.OLLEH.&. WEITMWIt PATENT BU llNACE. IUH I.ER!'l O J<'  .. :VERY P ESC lU I'T I O N .  Manafactar"d by BOU N DRY &; MACH INE DEPARTM ENT, Rarrleburlr. Pn . . U. �. A .  

SHIP CAN A LS I N  18�9.-A PAPER 
�r�in�' �:!��. �h;"��r�m";;ie����:

r
��: "i'�ci 

projected. Contained in SC I E X T I FIC AMERICAN SUP
" ""T, No •• ,. a� and '36. Prtce 10 cente each. To be bad at thl. olllce and from all newsdealers. 
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T� SCientific A merican 

PUBLICATIONS FOR 1 890. 
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I ,
Tbe prices of the d !ferent publ ication. in the United 

States, Canada, and :M exico are as foHow!!! ; 
RA 'l' �;� B\' )I A LL. 

The Sclentillc American (weekly one year • $3.00 
The Sclentillc American Supplement (weekly), one 

year. 5.00 
The Scientillc American, Spanieh Edition (montbly) 

one year. . . • • • 6 • .. .. 3.00 
The Sclentltlc American, A rchitetto alld Builders 

Hid,tion (monthly). one vear. . 2.50 
COMBINBD RATES. 

The SClentlllc American and Supplement, • • • .00 
The Sclentillc American and A rchitects and Build. 

era Il:dltlon. . 1>.00 
The SClentillc ·American. Supplement, and Archi· 

tects " nd Butlders Edition. . 9.00 
Proportionau Rates for Stx Montlls. 

Tbi. include. po.tlllle. which we pay. Remit by poetal 
I)r es:presR money order, ('Ir draft to order of 

MU N N  & CO • • 361 Broadway. New York. �----------------------------------------------------------------�---------------------------------------------------
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Inside Paae. each inllertioD - - _ ,. :i  centll R line. 
lIack Pall'e, ench i nt. e1"tlon - _ - 81 .00 a line. 

The above are charges per 8.Ji!ate hne- ·about eight 
words per line. 'l'his notice shows the width of the line, 
a.nd is set in agate type. Engravings may head adver
tisements at the same rate per allate line. by measure
ment.  as the letter press. Advertisements must be 
received at publication office R8 early as Thursday morn .. 
i n !!  to appear in next issue. 

Victor Bicycles ! 
For pleasure. bUsiness. recrea

tion, and for anything you 
could use a bicycle for. 

VIC'I'O ltl'i A RE BEST 1 
Send for cataloime. 

Overman Wheel Co., Dlakm, 
Chicopee F a l l s, lllas ... 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Sfyles and 
Sizes 

AI.L LOADED WITH 

Transparent 
Films. 

For sale by all Photo. Stock Dealers. 

THE EASTM A N  COMPA NY, 
Send for Catalogue. RUCHESTER, N. Y. 

Ho 40 II. P. The MOTOR of 1 9th eENTURY. 
Can be used Any Pluce. to do Any n'"ork, and by A n y  One. No Boiler ! 

No lfire ! No Steam ! No Ashes ! 
No Gauges ! No Engineer ! A per. 
1"ect ly  safe Motor for all plac�B and 
purposes. Cost oj operation about one 
cen t an hour to each indicated horse power. �'or ci rculars. etc . •  address 

Be ..... ,. KeU .. ""I ,),. Charter Gas Engine Co. 
_plloU,. s.rO'1. P. O. Box 148. �terllnlr' I l l .  

THB AMERI�AH iELL TBLEPH�NB ��. 
95 M I LK ST. ,  BOSTON, MASS. 

This Company OWl;jS the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or i ts l icensees responsible for such 
unlawful use, and all the consequences 
thereof. and liable to suit  thprefor_ 

CHEM ICAL ICE MACH INES 
!Steam and lJeJt lll ncllines 10 make '00 Pounds 

Ice in T\vpn r y - four Hourll. 
O. �_ X>:JD LA.lIII:A.TEEt. do 00., 

Foot Weot 1 3t h  iSt., New Vork. 
--------- �---------

THE BEST LIME KILN KNOWI 
or no pay. C. D. PAGE. Rocheoter, N.  \' .  

PAT E N TS !  
M ESS ]{S. MUNN &; co., in connection with the publi

cation of the SCIENTIFIC AMERICAN, continue to ex .. 
amine i m provements, and to act as Solicitors of Pateuts 
tor In ventors. 

In t.lIlI! ll.ue Ilf business they have had fOT/Iu-one lI"ar.' 
�nce. and now have uniqualea jacilitiu for the 
prepllratio\l /Of Patent Clrawlngs, SpecltlcatlQns, .he 
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on InfriDllements of Patents. All  businesb intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 
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tents, etc. 

We also send, jru of charge, a Synopsis of Forel"n Pa
tellt. Laws. 8bowin� the cost and method of &ecurinJl 
�nts in all the principal countries of the world. 

DUNN &: CO., Sollellors 0" Palenla, . 3&1. Broadway, New Yorl!: . •  
BRANCH O FFICES_-No. 622 and 624 F Street, PaOIAO BIlUdlng, near 7th Street, Washington. D, C. 

Ititufifi t �tutritau. [J UNE 1 4, 1 8<)0. 

Patont Rivotod Monarch Rnbbor Bollln�. 
THE IUTTA PERCHA AID RUBBER MFI. co. OTIS ELEVATORS Para Building, 35 Warren St., New York. 
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•POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 

81nll'Ie Hel l l:hime Wht.tle. and all Instrnments 
used In connection wlth Steam, Air and Water. Sole Agents Jor Clark's Ltnett Fire Hose. 
NEW YORK. LONDON. 

CROSBY STEAM GAGE & VALVE CO. fJ�.r��,:eMa�� 
STEAM ENG INES 

Upright and Horizontal, 
Stationary. 

Portable and Semi-Portable. 
S to 18 Hone Power. 

Illustrated Pamphlet Free. Addresl 
A M  ES L E F F E L  &. CO. 

ON GAS EN GI N ES. - A  VALUA BLE 
Erft�)��Yo¥·,,�:I::'�f��;J :�b������ll.l:nj°J'i����I���� �� 
tali the " Si mplex " engine Invented by th e author and 
Mr. �I a landin. With 23 figures. Contained in SCIENTIFIC 
AM "RICAN SUPPLEMENT. Nos. ' 1 .; and ' 1 6. Price 10 
cents each. To be had at tnis office and from all news
dealers. 

For all kinds of PASSENGER and FREIGHT 
Elevator Service. 

OTIS BROTH ERS Ie. CO. 
General Omce8, NEW YORK . 

J ENKINS BR2L VA LVES I 
JEN K I NS BROS., 71 John St •• N. Y.; 105 Milk St .• 

Boston; 21 North 5th St., PlIlla.; M Dearborn St . •  ChicagO. 

BASE BALL. - A DESCRIPTION OF 
the great national game of the United States. by an �gN:l:t :;J�filie��t�'i.�rp���: ��t.IC:::Nr:;" c�� 
ESTIFIC A MEUICAN SUPPLEMENT, No_ 693. Price 10 cents. To be had. at this olllce and from all newsdealers. 

C OMPTOMETER 
SPRINGFIELD. 01110. 

_________________ o_p __ l_l_O __ lJbeny SL. New Yopk 

ALL AR I TMETHI CAL 
• • • •  PROBLEMS 

Solved rapidly and accurately 
by U l l  n 9 the Complometer. 

" C  0 L U M B I AS " S a v e l  40 per cent. of time. 
Entire relief from mental strain 
Adapled 10 all commercial and THE STEAM EN GIN E ; ITS PRINCI-

ples. itA development. its  future and perfection.-A pa
per by E. N. Dickerson, giving an outline·of the history I of the steam engine, and discussing- the prinf)iples upon 
whieh It operates and which limit ih�  capacity. With 2 
figures. Contained in S (, I E N T lFIC A M E R I C A  X SUPPLE
MENT, N o. 686. Price 10 cent.. To be had at this 
office a.nd from all newsdealers. 

H I C H EST CRADE O N LY. scienlific computations. Send 
CataloKue F .. ee. 

lor circular. 

POPE MFG 00 B R A N C H  HOUSEl : FELT &. TARRANT MFG. CO., 52-56 i l linois St" ehlcal'o. 
• • 12 Warren St. , NEW YOK 'l:' :E3: :EI 

Hoskins' Patent Hydro·Carbon 
B L O W- P I P E  AND ASSAY FURNACES. No dust. No ashes. Cheap, 
effective, economical, port-

abJe. and. aUl omatic. 
Send for Price List. 

W. Hoskins, 81 S. Clark St., 
Room 50, Chicago, III. 

n Franklin St., BOSTON.  2 9 1  W .. buh Avo . •  CHICAGO. 

-;" ONIY'PRllcnGll$15 J Citutific �mtri ,au 
' wVoPlHie�i) ESTA BLI S H l<: D  1 S46. 

fJRITfR : 
The 1II0st Pop.lar Selentille Paptr 10 the World. 
Onl), 83, 0 0  a Vellr, Incln dlDlf 1'08tnll'e. WeekI),. 3!1 Nu mbers a Y ear. 

Thl .. wldel), cl l'cll l ated and splendidly lI\uRtrated 
INV ENTORS and others aesirin,.! new articles manufac .. 
tured and introduced. address P. O. Box 86, Cleveland, O. 

Catalogne free. Address Typewriter Department, 
l' O l' E  M FG. CO .. Boston, New York. Chicago. 

T h e" Morris" 
TY P E W R I T E R. 

paper Is pn bl ished weekly. Every number contains six
teen pages of useful infolmation and a large number of 
original engravings of new invent1 0ns and discoveries. 
representing Engineering Works, Steam 1\1 uchinery t 
New [nyentlons. Noveltfes l n  Mechanics, Manufactures, 
Chemistry, J<:lectrlcity, Te' egraphy, Photography, Arch!
tl'cture, A griculture. Horticulture, Natnral History, etc. 
Complete List of Patents each week. 

Terms o f  SlI blerlption .-One copy of the SCIEN_ 

TIFIC A" ERICAN will be sent for one !/Mr-52 nnmbcrs-

Prl'oe $15.00 postage prepaid. to any subscriber In the United States. 
Canada or MexiCO, on receipt of three tI.l 1 l1rM by the 
publisbers ; six montts, $1.50 ; three month., fl.oo. 

MANUFACTURED BY 
The Hoggson & Pettis Jlfg. Co. 

NEW HAVEN. CONN. 

PerftCt L-etterin(; 
Exact Alignment. 

Samples of writing and 
14-page i l lustrated cata
logue cheerfully sent on 
application. 

!"Ipeclal Inducement8 
offered A lI'ellts ta 8ell 
thi8 machine. 

NATZONAL ___ RAN K S  THE HIGHEST 
_ ..... :m"W':'ll .... _ 

Endorsed by the best Engineers. 
_ A.  �...... CHALM E RS ' SP E N CE CO. 

Office, �9 Liberty Street, TUBE CLEANER Work., U9·425 E. Eighth St •• New York 

ESTABLISHED HALF A CENTURY. 

UABYlN�S JI'F IRE &BURGLAR 
S A r E: S  

'lAVE �Jt�lJ.,�avEMEN19 
ftOT rOUN D  Itl . �AKES OTHER .Wl: 
THAT Will WELL REPAY AN 
INVESTI GATIO N BY Tt\O.5ED��I�E T O  SECURE: 
THE BEST SAFE .MARVIN SAFE co. 
N E W  YORK, P H I LA D E L P H I A, 

LON DON. E NC L A N D .  

THE PENNA. DIAMOND DRILL & M F G .  CO. 
B I llD8 110RO, PA., B uilders of High Class 
Steam Engines. Diamond Dri l l ing and General 
Machinery. Flonr Mill Rol ls Ground and Grooved. 

SAW6 �".\'teeu��r��y� 8A WS 
send tl 8  tbeir full address for a coP:!' of Em-A erson's ur Book of !'iA W8. new 18911 edl. A 
Uon. We are first to introduce NATURAL WGA S  for heating and temperlIlll S.",. WlthW wonderful effect upon Improving thelrqnal-
tty a.nd tou�hness, enabling us to reduce S Rrlces. A ddress E:tIER�O N ,  SMITH S & CO. (Ltd.), Benver Falls, Pa. 

T O O L A G E N T S  WA N T E  0 
1 1 1 p\ ( ' rV S H OP. I '}  t h p  lf n l l e d  S f ,H I' S 

Sc to l O t  J O T  L ' L .. l o g u e  ,5 �  • , 0  l , (. ,  THE F INEST OF  MECHANICAL TOOLS A S P EC I A L  T'r 
, C . B  . .J A M E S . 9 8  L A I< E  S T  C H I C A C O  

N'" .A..TIONAL FILTER_ 
S..,clal !"Ilze te Filter Enllre Sappl), of Water tor B .... 

GUARA NTEED TO PRODUCE BRIQRT SP,.BJit:.ING WATBII 
Il I'llteP "  Cle .... .... ...... .". ClM r.e ..... .. H ... _ 

LAROE SIZES FOR MILLS ARD WAT E R  WOR KS. 
NATIONAL WATER PURIF'fIllG CO., 

Address for Pamphlet. 143 Broadwa), 01" 86 Libert)' St., New York. �I� P O  R T E  R I P O R T E R  M FG C O  L ' M I T E C :,� A U T Ot � A=r l C ",�� � I N E  E � ,- - � : S V:.� A C � S �  � v [ -. 1>  .. , ' .  
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C I D b  •• �Spe�ial rates for several n_ and 1;0 Post 
M asters. W rlle for partIculars. 

The safest way to remit is by Postal Order. Draft, or 
Express Money Order. Mon"y carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad .. 
dress 'all letters and make all orders, drafts, etc •• pay. 
able to 

�"C'NN &; CO . •  

36 1 B roadway. N ew York. 
• 

T � E  
Scientific American Supplement. 
This Is II separate and distinct publication from 

Tn o SCl E S 'l'IFIO AME RICAN.  but Is uniform therewltb 
In size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCUN T ' FIC AM ERICAN SUPPLEMENT Is  p\lblished 
weekly, and Includes a very wlde r1Lnge of contents. It 
presents the most recent papers by eminent writers in 
all the principal departments of Science and the 
Usefnl Arts, embraCing Biology, Gec1ol!Y, Mineralogy, 
Natural History. GeOltraphy, A rchreology. Astronomy, 
Chemistry , ElectriCity. Lilliht. Heat, M echanical Engl
neerln� .  Steam and Railway Engineering. �l Inlng, 
Ship Building, Marine Engineering. Photogrttph),. 
Technology, Manufacturing IndustrIes, Sanitary En
gineering, Agriculture. Horticulture, Domeotlc Econo. 
my, Biography. Medicine, etc. A vast am",mt of fresh 
and valnable information obtainable In no other pub. 
lleaUon. 

Tilt most 'mportant Engineering W",*" M echanl.ms. 
and Mannfactures at home and ab.o&d are illustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLElIIBNT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFlC All
EItICAN and one copy of the SUPPLEM ENT. both mailed 
for one year for '7.00. Single copies 10 cents. A ddr88S 
and remit by postsl order, expre88 money order, or check. 

MUNK &; Co .. 361 Broadway. N .  Y .. 
Publishers BcUNTIFIC AlIIEIlICAN. 

• 

Building Edition. 
THE BcIIlNTIFIC AMmRICA N ARCHI'r"BCTs' A ND 

BUI LDERS' EDITION Is Issued monthly. '2.50 a year. 
Single copies, 26 cents. Forty lurge quarto p .. ges, equal 
to about two b undred ordinary book pages ; forming a 
large and Iplendld MaKazlne of A rchi tecture, rich
ly adorned with elegant plat .. in colors. and with other 
tlne engravings ; illustrating the most interesting ex. 
amples of modem Archltectu .... 1 Constrnctlon and 
allied subjecta. 

A special feature 18 the presentation In each nnmber 
of a variety of the latest and best plans for private reSI
dence •• cit:!' BIId ocnmtry. Including tho"" of very mod
erate COlt III well as the more e%pensl"e. Drawings lu 
persPeeQles ,BIId III color are given, together with fnll 
f'lans, special feature ·lIleet • .of Details. Estimates, .. to. 

The e\(lllallCe and cheapness of this lOagnlficent work 
have won for It tbe I .IIrlre8t Cl rcnlation of an), 
Archltecmral publicatIon In the world. Sold by all 
newldealers. fl.50 a year. Remit to 

. MUNN & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. TBB .. SclenWlc American " is printed with CUAB. DBU JOHNSON &; CO. 'S INK. Tenth and L0m.
bard SU .. Pbila._ and t7 ROle St., opp. Duane St., N. Y. 
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