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THE B.!LL NOZZLE. ever, the reader will be able to understand the phe-

One of the most attractive exhi bits for purely com- nomen on before we have done with ou r explanation. 

mercial purposes to be seen in this city is that of the Be this as it may, the device is ingenious and effe('tive. 
American Ball Nozzle Company, at 837-847 Broadway. The cup-shaped nozzle with the ball in it, as shown 
'rhe attention of the passer-by is attr acted by the rich in th e engraving, and a wire gnard for preventing the 
floral de corati ons and fountains, and by the ever-in- aCl'ide ntal escape of the ball, constitute the invention . 
terested throng which enters the place. 'rhe visitor This nozzle throws a fine cone of spray , whether used 
will soon learn that the whole affair is a grand method as a fire nozzle, as in Fig!;. 3 and 6, as a fountain, as in 
of ad vert ising a contrivance which, although exceed- Fig. 4, or as a lawn !'prinkler ,  as shown in Fig. 5. 
ingly simp le , is a mystery to the great majority of s pec- While in operation in either of th ese capacities, the 
tator s . The first object shown is a cup-shaped nozzle ball moves rapidly with a gyratory motion, and causes 
in which is p laced a ball of light material; and al- the w ater to escape in the for m of a large cone of 
though the ball in this particular exhibit is not con- spray. In fire extingu ishing this is very effective, as 
fined in any way, it is found impossible to blow it from the volume of water is enorm ous and the area covered 
the cup-stl8.ped nozzle. very large. It serves as a protection to the fireman, 

The why and th e wherefore of this phenomen on are and thus enables him to appro ach near the fire. It is 
not explained by t he exhibitor, and he intimates that very efficient in the protection of prope rty adjoining 
no one has explained it, or can do 80. We think, how- I the fire. .For interior fi res, especially those in cellars, 
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ships' hold s and simi lar situatior.s , it has an undoubted 
ad vantage. 

It has still another appl ication , pecu liar to itself, 
that is the protection of lumber yards and areas con­
taining quantities of combustible material. By the 
use of stand pipeR pr ovided at the top with ball 1I0Z­
zles a radius of 100 feet for each �tand pipe and nozzle 
will be cove red. It will  thus be seen that a large yard 
may easily be protected from fire brands and fl ying' 
sparks and c inder s by a few such n ozzles. As a lawn 
sprinkler the advantages of the ball nozzle are obvious. 

There is in the exhibit to which reference is made 
a large w atertight room with three glass side!', th rough 
which spectators may look, and at intervals the ex­
hibitor enters, turns on t,he water and causes it to 
pa!'s through the plain nozzle; then, to show the dif­
ference between the effect of the plain jet and the 
same quan tity of w ater passed through the baH nozzle, 
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1 and 2. Experiments Illostrating the principle. a. Hose nozzle. 4. Fonntaln. II. Lawn sprinkler. 
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he i m media tely turns the water from the plain nozzle 
to the ball nozzle, and a surprising effect is produced. 
The entire room is filled with spray, and it is impres­
si vely showll how small would be the chances tor fire 
in snch a room. The nozzles are made double as shown 
i n  Fig. 3, to permit of throwing ei ther a solid or 
spray jet, the pas8age of the water to either one or the 
other of the branches of the nozzle being controlled by 
th e three way valve. The lawn !;prinkler is either 
monntecl on It stand or a short spike as shown in Fig. 5. 

� tieutifit �mttitau. 
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T he exp lanati on of the phenomenon of the ball '1'1<:ltlliS I'OR THE l'iCIESTI FIe A iUEltlCAl'i. 
nozzle is as follows : The water is;;uing at the sides of One copy one vear for the U S Can d or Mexico S3 flO One COpy: six months, for the'U:'S., C!n:da or MexiCO'::::.::'::.:::::: 1 :iU the ball p rod u ces a zone of vacuum, wh ere the water One copy.one year.to any foreign country belongin/lto Postal Union. 400 
i s  tangent to the bal l, on the principle of the ejector. R�JkWE�b��:al'iJx,."o"�!�����':.d�f'-R;a�8���::,r,:t.\���h���it. 
Air pressure upon the outer surface of the ball tends 'I'he l"cientllic Am.· .. ,cnn """"Iement 

to force it into this vacuum zone, and as the area of ::rs�!��,,!.&���rK;':yt��!���N�:�in�M�H�!�o�',!!���Jfo�:�:�� 
the ball covered by the vacuum is many times larger �f,l; :c;::r�';ci� tt:EJ.Ics.,Nr:!i:a�·o�flf;;'i'i�'i,�Pi\;�&, �O��JPioL��r�fg;; 
than the aperture through which the water escapes to countries belon�in� to tbe Po.tal Union. Single copies 10 cent •. Sold 
the cup of the nozzle. the total air pressure on the ball b�),!!:I�:;:-�g�"l!��,�h:��,t�utstJ\:�i�����y· A�i,eJ:��e�,:!s'§��C�iiENT will be sent for one vear, to one address in U. S., CaT. ada or :\lexico. on 
is greater than any water pressure that would be receipt of seven dollars. '1'0 foreljW countrl e. within Postal Union eight 

dollars and fifty cents a year. 
likely to be exerted upon the ball ; but as the air ilulldin:: I<:dilinn of Sclentilic American. 
pressure if; limi ted to a little less than fifteen pounds spr:'��U�t�!f,.�t�l���fogrcaIBI�.���EN����'i.����r.;1�i�� afl��rp�':..� per square inch, we can conceive that there might be and perspective views pertaini1lg to modern arcDltecture. Each number 
a water pressure whICh could no longer be oppo sed h"nll(w��a!��;���t�:��::'U!o��f�si!r�����e:;�SI���uiti'e�I�:�,af:u��� 
by the air pressure, and as a consequence the ball ���:n�:�tTt:c���!ff,';:'\�1:?��i�t�:��fJ�· Has the largest circulation 
would be blown out of the cup. ors1.":ilc������� f'::'��' .f,J ���i;g 't-':isl::\rtu':ft��e c���\�1e��li.'txJ c..a��: 

To p rov e that a vacuum is formed at the zone Combined rate for BUILDING EDITION with 8CIENTIFrcAMERICAN,to one 
����r�err�e&flr�UIigl��r���Tig:�('I:f:���I�:'�����A�.�n� ��a:: where the water is tangent to the ball, we have PLEMENT, $9.00 a year. To forei .. n Postal Union countries. $11.00 a year. 

caused a ball to be perforated, as shown in Figs. 1 Export Edition of tile ,",cienlilic American. 
and 2, and, have prov"ed that a vacuum exists at 8���;:�i��itT�::

cg�pr�:t��';���I��E��:R���NN�I��1tj:hIe�D�6���ty�'�ri1� 
the zone of tanlIency. by connecti ng a tube wi th the. �����:�r�sa:t!�t£g;::�l.;:�ru��rySm:,i1�r�� Art�:�b!�ne:ivs'::i��t�fc� 
perforation, and holding a candle at the mouth of: ����tf��le����I��;��n¥;.!lIi:�a�oJ:h '1������ st;}',.';�u�8� ��i��' �� 
t.he tuue, as shown in Fig. 1. The drawing of the se.sions-wherever tbe Spanish language Is spoken 'i'BE �CIENTIFIC 
candle flame into the  tube shows that air is rushing !'':n'''::!�';\!J �i!�.RJ.r���'t;��� �t:': ��:rlf." Ia�M:r;.t::� p<;:�rU�!'�Oioina�� . part of t.he world. Single cople. 25 cents. 
in to supply the vacuum produced by the escapIng rr Mannfacturers and others who de.lre to secure foreign trade. mllY 
water. ��liro�a�'i. :�:,. ��'!,"�%"�s�!SPlaY'Flu'W�o�n��':';''i!'�g lr.'i.�\!:�ed In rlIis 

I F· 2 th t i d '  " 1  I t· 
361 Broadway. ]Sew York. 

n 1�. e par s are p ace In SImI ar re a Ion nr The safest way 1.0 remIt Is by postal order express money order 
to e ach other, but the ball nozzle is submerlIed. In 1rMtor bank check. Make all remittance. payable to order of MUNN 
this case the outrash of the water produces a v aeu um :ra.r:::'�'lf:I:�� g�r;::�I!i;1�i���c!?p���;;a;�,.'!. publlsbers In case of 
as before and the air rushing i n  to satisfy the vacuum 
escapes in bubbles throngh the water. When t.he 
tulle is ('lased by the finger, thus preventing the 
air from pas sing- to the nozzle, the bubbles cease. * 
These explanations and experiments indicate the 
nature of the phenomenon of the ball nozzle. 

'l'he Ameril'an Ball Nozzle Company will make an 
attractiv e exhibition at the Atlanta Exposition, an d 
w i ll furnish the fire protection and several of the 
fountains. 

• ••• • 
'rile Wood or M08t U8e8. 

'l'heoreti cally �peah.llJ!5, ""'Y" Tiwu",,-, uf Luuuun, 
Eng. , the oak is the wood which can be put to the 
greatest variety of uses, but, as a matter of fact, th e 
pine is most usel], on account of its abundance. The 
t.imber of the oak, which combines in itself the eS8en­
tial elements of strength and durability, hardness and 
elasticity in a degree which no other tree can boast, 
has ueen used as a material for !>hipbuilding since the 
time of King Alfred. It is also employed in architec­
ture, cabi netmaking, corving, m ill work, coopering, 
and a thou�and and one other ways, while the bark is 
of gre at value as furnishing tan and yi elding a bitter 
extract in continual demand for medicinal purposes. 

The timber of the pine is also used in house and ship 
carpentry. Comlllon turpentine is extracted from it, 
anil much tar, pitch, resi n and lampblack. Splinters 
of the resinous roots serve the Highlanders instead of 
candles. Fishermen make ropes of the inner bark 
which the Kamchatdales and Laplanders steep in 
water and utilize for making a coarse kind of bread. 
The oil obtained from too shoots of t he d warf pine is a 
kind of universal medicine among the peasants of 
Hungary, while the soft IIrained si l ver fir is in much 
requisition for the sounding boards of musical instru­
ments, and the Germans em ploy it almost exclusivel y 
i n  their vast toy factories. In the manufacture of 
lucifer matches, and, above all, paper pulp, thousand s 
and tens of th ousands of acres of pine fore sts are cut 
down every year, and the timber, constituting the 
chief material of English and American builders, is 
more used than all other kinds of wood put together. 

_ .... 
Ru_enzorl. 

Mr Scott Elliott has been investigating the botany 
of Ruwenzori, the giant mountain of Central Africa. 
Up to 7,000 feet he found grass and cul1ivation ; then 
begins the forest, wh ich up to 8,600 feet consists of de­
cid nous trees, sometimes with thick undergrowth, some­
times quite open, with a profusion of ferns, mosses, 
and creepers. From 8, 600 to 9,600 feet bam boos grow, 
aGd the predominant featur e is the wetness of 
e verythin g-. Only very wat.ery plants grow among the 
roots. Above 9, 600 feet tree heat.her takes the place 
of bamboo, and seems to extend to the snow, which 
Mr. Elliott coulcl lJot reach,  and even beyond . In one 
attem pt. to reach the !Zummit he found what seem!'. to 
him the Alpine lady's mantle. On the mountain birds 
and anim als are extremely scarce. He saw a sun bird, 
green, yellow, and crimson, above 10,000 feet, an d also 
saw a robin and a goldfinch. 

* For an acconnt of lUterestlug experimenta with the ball Dozzle 
t,he reader is referred to SUPPLBIIBNTB 31, *7 and lit. 
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THE NEW YORK STATE FISH HATCHERY, COLD 

SPRING H ARBOR. 

A very commodious and cheerful looking building is 
that occupied by the New York Fish Commission at. 
Cold Spring Harbor, Long Island. It stands at the 
level of the Sound, overshadowed on the west by forest 
covered hi l ls. Between the high way and the building 
are the fish ponds, bordered with grass and separated 
from each other by flower beds and trees. The IIround 
was given in perpetual lease by Mr. John D. Jones, 
the generous benefactor of the Biological School located 
here. This large frame building, e[.ected in 1887, takes 
the place of the little brick one bear by, wh ere the 
work was at first (larried on. Of the seven hatchpries 
in New York, this is the only one so near the coast 
t hat it is equally well adapted to raising both fresh 
and salt water fish. Another ad vanta lIe is that during 
the summer months, when the fish need least attention. 
lobster hatching can be carried on. 

The egg-s are obtained from lobster men along the 
Long Island and Connecticut shores, who take them 
from the "swimmerets," where the female carries them 
for a year. They are brought in water to the hatch­
ery and placed in tall gla8s jars; into the bottom of 
these a stream of salt water passes constantly, keeping 
the eggs in rapid motion; by means of a siphon, the 
water is I'arried out of the jar into a rectangUlar 
aquarium ; with it go some eggs, and all the baby lob­
sters, as they burst their shel ls, I>traighten out and 
beg-in to swim upward. 

Of these eggs, 6, 900 weigh a liquid ounce, and from 
125.000 to 130,000 are placed in each jar at a time; gen­
e rally, with in five d ays, all are hatched. When they 
hav e pas8ed over into the aquari um, there is plenty of 
room for the struggle which begins with the first hOllr 
of the lobster's life. As we watch the rapid movements 
of the pinkish-white little things, just out of the 
shell, from a quarter to half an inch long, we see some 
are carrying or eating eggs. Here is one devouring 
one of his  fellows, a trifle weaker than himself; there 
two are struggling for the body of a thi rd; all are 
darting about as if for dear life. 

At Wood's HolI, the experiment of putting- j ust 100 
little lobster8 into a vessel together was tried; at the 
end of 30 d ays, only one remained-the fittest ha d 
sUI·vived. 

Other kinds of food have been given to them , but 
the very young lobsters thrive best upon each other; 
but for this reason it is unpr ofitable to keep them 
long in the aq uarium where we h ave watched them . 
When they are not more than three days old, they 
are carried in water to the reefs along the Sound, 
where they can hide among the rocks and grow in 
comparati ve safety, feeding upon each other and what 
other animal food come8 in their way. 

Lob ster hatching is all that is carri ed on during the 
sum mer, but d uring the winter and spring tomcods 
and smelts are hatched by precisely the same meth od, 
and are turned into the Sound wh ile not much thicker 
than a thread. It is int.eresting to learn that th e 
quant ity of both these fish an d the lobsters caught 
along this shore has greatly increased since the hatchery 
has been in operation. Whereas, at first, the spawn 
was all brought from a d istance, now it is obtained 
right here in the harbor. This seems easily credi­
ble when we are tol d that d uring the past sea­
son 32,000,000 tom cod and 41, 000,000 smelts were 
hatched. 

The greater part of the ground floor of the hatchery 
is taken up by the 16 troughs, 24 feet long and about 
15 inches wide, in which the trout and salmon are 
hatched. The su pply of water is pumped ·from It 
spring-fed pond into a reservoir above the hatchery 
and flows in a constant stream through the se troughs 
from the fir st of November, when trout hatching be­
gins, until sprin g. 

The piles of black objects on shelves again st the 
walls are the trays upon which the spawn is  placed. 
They are simply narrow wooden frames strun g  with 
very fi ne wires, so arranged that they hold the eggs ; 
but the fish, as they escape from the shell, can slip 
between them into the water. When the hatchery is 
in full operation, these t.rays. each hold ing 10, 000 eggs, 
are placed five deep all along the troughs. 

The process of preparing the eggs for hatcbing is 
done artificially. The spawn is taken from the females 
in the ponds when the experienced hand knows that 
they are about ready to d eposi t it. ; at the �atne time 
the "milt" is taken from t h e  males. The two are 
q uickly and carefully mixed in a pai l a.nd in this way 
fully 90 per cent of the eggs are fe rti lized . 

The sp awn is then ready to be spread on the trays 
alrea dy described. Then begin s the constant and 
painstaking work of the foreman and his three as­
si!;ltants. They are kept busy removing empty shells, 
dead eggs and the sedlment which collects continually. 
This cleaning h as to be done by the movement of a 
feather, so easily m ay the spawn be iujured. 

The shades at the windows have to be re�ulated by 
the sun, for strong light ath war t a line of troughs 
may quickly drive t.he tiny fish so close together that 
they are smothered-and may even ki ll the eggs upon 
which it falls. Sometimes a streak of dead eggs in 
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six troughs shows the path of a single chance ray of 
sunshine. 

Last year the first eggs hatched in fifty-four days after 
they were placed on the trays. Some of our readers 
may not know that for the first forty-five days of a 
trout's life, he lives upon the yolk of his own egg. He 
is then about one and a quarter inches long. When 
these little fish are fifty days old, and therefore must 
be provided with more food than the water in which 
they have been hatched can supply, they are turned 
out into the ponds. 

These ponds are shallow wooden boxes set in the 
ground. Through them the same kind of water as that 
in which they were born is always passing. The three 
varieties raised, the speckled brook t:l'o\..c, the brown 
or European trout and the beautiful rainbow trout, of 
California, are all put into ponds together, sorted by 
sizes only. 

In large stone-walled ponds are the ancestors of 
these baby fish, separated according to their ages, the 
ouly safety for any being in their exclusion from those 
lar�er and stronger than themselves. Last year 1,050,-
000 trout were raised. We do not know what propor­
tion of these are still here, but there are many thou­
sands much larger, ranging to six years in age. An 
inventory of the stock has not been taken this sea­
son. 

Besides these quantities of trout, there is a company 
of salmon with rich blue fins in a pond of their own, 
and a small number of Japanese gold fish, which are 
white, with brilliant red blotches on the back, some 
German "goldenide" and one great carp live har­
moniously together in their own domain. 

The most interesting time to vi�it these ponds is at 
five o'clock in the afternolln, when the fish receive 
their daily meal of sixty pounds of beef's liver. It is 
ground by machinery, that for the "fingerlings" be­
ing made very fine. As it is thrown to them, the larger 
fish leap from the water, and all seize it so quickly 
that by the time the water is clear and quiet again, 
it has disappeared. Very often there is a deathly 
stru�gle for some doubly coveted morsel. 

Ma�y experiments with foods have been tried ; mus­
sels, horseflesh, clams, etc., have all been tested, but 
so far, nothing has been found upon which all thrive, 
little and big alike, except liver. 

The youn�est take it for their first regularly adm inis­
tered meal, if not so voraciously, yet with just as good 
results, as their great-great-grandparents in the big 
ponds. 

The transportation cans are worth looking at. They 
are of till, cased in wood, and have large perforations 
in the covers. Each will hold 8 gallons of water and 
5.000 little fish, for it is in these that they are sent to 
a

·
ny part of the State where they are wanted. Travel­

ing with them is no easy task. An expert may manage 
to care for ten cans as far as Albany, for instance, but 
he has no time to watch the express agent in whose 
car he travels. Every 20 minutes he must force air 
into each can, by means of a special apparatus; he must 
test the water very often, with the thermometer, and 
in the course of the journey he will have to pound up 
and put into the cans the 500 lb. of ice he carries as a 
part of his equipment, for trout need to live in water 
at only 55° Fah. Thus begins for the trout a freer 
but usually a shorter life in the pond or stream, where 
he is sure to fall a victim to one of his own kind or to 
a sportsman. 

It will be interesting to see how long the Fish Com­
mission under its revised administration, with paid 
officials from the president down, will do its work 
so economically that the State can afford to furnish 
the luxury of trout fishing. A. D. 

• ••• • 

The Church CeDSUS. 

The census report. covering the statistics of churches, 
which has just come from the press, contains some in­
teresting facts. It is an elaborate work of more than 
800 pa�es, with colored maps showing the extent of 
the various organized religious bodies in the various 
States. 

J titutifit �tUtritau� 
The Future of the Great Arid We.t. 

Mr. Eugene V. Smalley, editor of the Northwest Mag­
azine, aud perhaps one of the best informed writers on 
t he resources and development of the great West and 
North west, contributes an interesting- article on this 
subject to the Forum for JUlle. 

About one-third of our national area, he says, in­
cluding Alaska, is too arid for cultivation, except 
where water can be put upon the soil by artificial 
means, and General Sherman's danger line, the hun­
dredth meridian, defines pretty closely the western 
limit of safe farming by rainfall. The western bound­
ary of the arid region is marked by the Sierra Nevada 
mountains in California and Oregon and the Cabcade 
range in Washington. The only exception worth men­
tioning to the generally arid condition of this area is a 
crescent-shaped section including the eastern part of 
Washington and lapping over a little into Idaho and 
Oregon. The proximity of mountain ranges causes 
this country to receive local rains from the Pacific 
·winds that have not been wholly robbed of their moist­
ure. A large part of Southern California west of the 
Sierras is a desert, except where narrow strips of val­
leys have been artificially irrigated and turned into 
orange groves and vineyards. 

The eastern boundary of this vast arid space, though 
approximately marked by the hundredth meridian, as 
before stated, cannot be accurately defined, as no 
mountain wall exists to cut off the rain-bearing winds. 
The country is a great plain from beyond the Canadian 
frontier to the Gulf of Mexico, and the rainfall steadily 
decreases as one goes west. A belt of debatable 
ground where successful agricultural operations are 
carried on year after year, called the sub-arid belt, 
extends through the Dakotas, Nebraska, Kansas, Okla­
homa, Indian Territory and Texas, with a width vary­
ing from one to two hundred miles. All through this 
belt years of drought follow seasons of exceptional 
J'ainfall, and the population fluctuates accordingly. 
The country is only fit for a judicious combination of 
:stock raising and grain growing on a moderate scale. 
One finds on every side abandoned fal'ms and half de­
serted towns. Some of the Kamas counties lying in 
this region have been practically populated and de­
populated two or three times. 

The records of meteorological observations, made 
with unbroken regularity atthe Western:military posts, 
in some cases for a period of forty years, show tem­
porary variations of climate, but permanent stability. 

The vast domain of unquestioned aridity may be 
divided into four sections: the great grass plains, the 
mountain ranges, the enormous desert area occupying 
most of the country between the Rockies and the 
Sierras, and, finally, the valleys, where lie the cnly 
possibilities of future develoPlllent in the arid region 
outside the mining districts. The meaning of the word 
.. valley" is here restricted to the bottoms lying along 

the streams and the bench lands immediately con­
tiguons, and does not include all the territory drained 
by the rh'ers and their tributaries. An idea of the 
proportion of the reclaimable and irreciailllable lands 
:may be had by running a single furrow through a 
twenty acre field and letting the furrow represent the 
valleys that may, at greater or less expense, be watered 
by canals. The rest of the field will then show the 
relative area of the intervening table lands that must 
forever remain in their present condition. 

The grass plains are the homes of flocktj and herds, 
but support few towns and no cities; the mountains 
produce more wealth than all the farms between the 
hundredth meridian and the Pacific coast, but the 
population is shifting in character and will never de­
velop the highest civilization, and the third division is 
just as absolutely a desert as Sahara. Only a thread 
of vaUey here and there can possibly be reclaimed. 
Desert tracts extend from Mexico nearly up to the 
British boundary and embrace nearly all of Arizona, 
New Mexico, Utah and Nevada, much of Wyollling, 
Colorado, Texas, California and Oregon, and the basin 
of the Columbia in the interior of Washington. 

stretches .of irreclaimable lands. The realm of ro­
mance, courage and rude physical life will not disap­
pear, but the sedentary dweller in the rich and popu­
lous valleys will be brought into close contact with the 
cowboy, the hunter and the miner. 

. ..... 
Cycle Notes. 

If there ever was a doubt as to the utility of the bi­
cycle, in business or as a means of physical develop­
ment, or of rational enjoyment, that doubt is dispelled, 
and even the most conservative is forced to acknowl­
edge that the bicycle is 'l.S much of an institution as 
anything that has l),ppeared in this century. Its con­
quests are not confined to any country, its use is not lim­
ited to any age, and both sexes are equally captivated 
by it. 

The question that now confronts us is, whether it 
has reached perfection or whether it is capable of 
furtber improvement. We think a critical examina­
tion by an expert mechanician will result in finding 
many chances for improvement; perhaps not in its ac­
tion, for in that respect it seems nearly all that can be 
desired, but no one can deny that the possibility of the 
failure of the tire or chain when the cyclist is twenty­
five miles from come, without any means of transpor­
tation other than those nature furnishes him, is most 
serious, and calls for improvements, which have been 
attempted, but without complete success. A bicycle 
with a never-failing tire and gearing that is equal to all 
demands upon it is greatly needed. 

We have folding cycles, tandems, and twin cy­
cles we have also the quadricycle, and many adap­
tati�ns of the bicycle to special uses,. such as military 
operations, mail carrying, ambulances, etc. We have 
seen a s:>dan chair on the bicycle principle, and it 
would seem that this idea wight be followed ont with 
profit. 

A bicycle with pedals swinging very near the ground 
would be easily mounted, and would diminish danger 
in case of an upset. A cycle with smaller wheels and 
shorter and, consequently, more rigid frame might be 
a desideratum for business purposes. A tricycle with 
small wheels might be constructed so as to be convert­
ible at will into a bicycle. Something has been done 
in this line. but we believe no practical results have 
been reached. This form of machine would be popu­
lar only with a class of timid riders, or of learners, but 
it would probably have its uses. 

Anotber form of bicycle in which the saddle is dis­
pensed with and the rider occnpies a standing posi­
tion is a possible modification, which might be USBfuL 

It is not intended to convey the idea that inventors 
have not considered some of these subjects; but the 
fact that these ideas have not materialized indicates 
the necessity of greater energy in the bicycle business. 

There are 143 distinct denominations in the United 
States, besides independent churches and miscellaneous 

,congregations. The total communicants of all denom­
inations is 20.612,806, who belong to 165, 177 organiza­
tions or congregations. 

During the past few years the reclamation of the 
arid lands has been a subject of national interest, but 
all that legislation has done thus far is to prove that 
corporate enterprise must be depended upon for the 
future of irrigation, rather than appropriations from 
Con�ress or schemes financiered on the credit of the 
States. There can be no large additional settlements 
in the arid states without the building· of costly canals, 
and Eastern or foreign capitalists must supply the 
money for such uncertakin�s. Irri�ation in the fruit 
districts of Southern California and in the interior of 
Washington has built up flourishing communities. 
Similar conditions will gradually prevail, as oth�r 
valleys in the now arid States and Territories are re­
claimed in the same way. A dense population will be 
attracted by the great productivity of such lands and 
the certainty of regular and large crops. Continuous 

One of the most notable results of the phenollJenal 
popularity of cycling is the marked effect of the bicycle 
industry on allied trades-and even upon trades that 
would seem, at first glance, to be wholly outside of 
any such influence. The nucleus of one of the 
large bicycle works in this country was a sewing 
machine factory, where wheels were made in one cor­
ner of the shop on a very small scale. Soon the mak­
iug of sewing machines became secondary in impor­
tance, and was finally abandoned altogether for 
the more profitable bicycle business. This was 
only the beginning. Since the use of the wheel 
has become almost universal, wallY radical 
changes have been wrought. For instance, a 
large watch factory has gone extensively into 
the manufacture of cyclometers and is having 
difficulty to keep up with its orders. Another manu­
factory devoted to the makin� of knitting needles is 
now working night and day turning out nothing but 
bicycle spokes. The manufacture of pneumatic tires 
has become a separate branch of the rubber business, 
and several former hose factories have devoted their 
energies to it exclusively. Tire making, in tern, has 
led to the production of a naphtha free from paraffin 
or other oiIv matter for use in rubber cement. The 
careful wo�kmanship required for bicycle making has 
had a marked effect upon the standard of the average 
artisan, and even upon machine shop practice at large. 
A case in point is that of a factory where all the lathes 
and other running machinery, including the 8hafts, 
have been fitted with the most approved style of ball 
bearings. The expense was, of course, great, but the 
owner finds that the efficiency of his works has been 
increased 25 per cent. 

These con�regations have 142, 521 edifices, which have 
sittings Cor 43, 564,863 persons. 

The value of all church property, llsed exclusively 
for purposes of worship, is $679, 630, 139. There are 
111,03(1 regular rnini�ters, not including lay preachers. 

There are five bodies which have more t,han 1.000, 000 
communicants, and ten more than 500,000. The lead­
ing denominations have communicants in round num­
bers as follows: Roman Catholic, 6,250,000; Methodist, 
4,600, 000; Baptist, 3,725,000; Pre;;byterian, 1.280, 332; 
Lutheran, 1.230,000; Protestant Episcopal, 540,000. 

•••• • 
Prof, D. C. Eaton. 

Prof. Daniel Cady Eaton, professor of botany at 
Yale. dipd at his home in New Haven, after an illness 
of seven or eight montl.Is. 

villages will spring' up from end to end of the canals, 
electric railways will carry the farmers' produce to the 
nearest railroad stations for shipment, and a high 
grade of rural civilization will develop. 

Between these cultivated regions there will always 
remain a wild phase of far Western life on the broad 

A spiral bicycle track is ill course of construction in 
an old panorama building in Paris. This track is to 
be three stories high, the grade will be three-quarters 
of an inch to the yard, and the length 1, 625 feet, 

A POUlI.elan Bathl'ooUl. 
The richest and most complete bath yet found in the 

ruins of Pompeii has recently been discovered. It is a 
large building, with sculptured ba"ins, heating appa­
ratus, lead pipes, and bronze faucets. The walls and 
floor are tiled. Everything is in all almost perfect state 
of preservat.ion, owing to the roof having remained 
intact when the city was buried in the year 79. 
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20 J titutifit �mtritau. 
TO THE NORTH POLE BY BALLOON. A great deal of practical value has been accomplished 

An expedition has now been organized to make the by all the explorers, Kane, Franklin, Rodgers, Hall, 
trip to the North Pole by means of a balloon. The De Long, Peary and others; but if success can be at · 
chief of this adventurous aerial tri p  is M. Andr�e, an tained, incalculably greater benefits to science .may be 
engineer of the Patent Office of Sweden and a very anticipated as thb crown of such success. For our en· 
able aeronaut, who has made a large number of re- gravings and the fore· 
markable ascents in Scand inavia, iu one of which he going particulars we are 
crossed the Baltic in a small bal loon. The expense, indebted to L'Ill ustra-

which w i l l  b e  tion. 
about $36,000, has • • •  
been defrayed b y  Electric Traction Mo-
means of a public tors for Steam Kali-

s u b  s c r i p  t i o n  way '.I'ralus. 

h e a d e d  b y  t h e  Within a few days 
King of Sweden, past specially designed 
who has subscrib· motors have been e m­
ed $8,000. T h e  ployed to haul, for a 

balloon will con- short distance, the regu­
tain 6, 000 cubic lar train!! of the Balti­
meters of gas, and more & Ohio Railroad. 
is being construct- The service consists in 
ed at Paris under hauling t h e  t r a i n s  Fig. 4.-RUDDER SAIL. 
the immediate di- through the g r e a  t 
rection of M. An- $8,000, 000 tunnel, 7,430 fect long, under the business 
d\'�e. The a8cent I part of the city of Baltimore. The motors weigh 95 
will take place in tons each, are 14 feet 3 i nches long, a nd are of standard 
the m 0 n t h  of gage. They have two trucks and ei�ht wheels, each 

Fig. 1.-M. ANDREE, THE July, 1896, from 62 inches iu diameter, and flexibly su pported on each 
AERONAUT. one of the north- truck are two six·pole gearless motor!", one for each 

western islands of axle. It is said that these motors are guaranteed to 
the archipela go of Spitzbergen. M. Andree has had a pull 1, 200 tons at a speed of 30 miles an hour, and that, 
building constructed in Sweden to shelter the balloou in a test, one of them was coupled to a six-wheel New 
during- i ts in flation, as it may be a number of days be- York Central locomotive and pulled it up and down 
fore the wind will blow in the direction of the pole. M. the track at will, although the best attainable pull 

Andree will be accom panied by M. Nils Ekholm,the as' was made by the steam locomotive against the 

tronomer, who is now attached as ph ysician to the Cen- motor. 
tral Meteorological Bureau of Stockholm. The balloon This is but one more illustration of the manner 
will be const ruct- in wh ich the employment of electricity is being ex-

ed of double silk tended. We last week noticed some interesting trials 

and the cordage of electric motors designed for regular service on the 
w i l l  b e  v e l'  y N antasket Beach road, near Boston. The ease with 
heavy, so as to which very high speeds could be obtained in hanling 

resist the action full passenger trains was amply demonstrated. Subse-
produced by the quent trials were made on the same road in the haul-
heat of the sun age of heavy freight trains and with equally satis-
on the bal loon. factory results. 
M. Andree has de- That the electric motor may yet displace steam loco-
vised a very in· motives in the regular railway service of the country 
genious contri v- seems now a reasonable possibility, and one, too, in 
ance for directing regard to which the principal question is that of rela� 
the balloon. The tive cost. 
I:'mcleucy of this ----- -...... �._, •• -'--��--

device has been Photographs of Llglatni og. 

tested by a tri p We have from time to time published interesting 
which he took on photographs of J ightning flashes. The officials of the 
the 14th of last Weather Bureau are 1I0W making photographic ex-
July. It is com- periments wh ich they hope will prove valuable, not 
posed of a rudder only to science, but also from a practical point of view 
sail secured to the as giving an idea of the necessary protection for houses 
apex of the bal- in the city and conntry. Alexander McAdie has been 
loon and to the engaged i n  investigating th under and l ightning since 
car by a rope, so 1882. He has made a large number of interesting pho-
t h at it  can move tographs of lightning, and this sum mer proposes to 
freely, and a guide carry ont an idea which was original with him. He 
rope which can be Fig. 2.-BALLOON WITH RUDDER h opes, l with the aid of three cameras stationed at 
adjusted to d i f- SAIL. different points, to ascertain t h e  actual dimensions and 
f e r  e n  t posit ions power of lightning flashes. The tip of the Washing-
for 180 degrees of the circumference of the ring wh ich ton monument has been selected as the point on which 
is secured to the car. Mr. McAdie's three cameras are sighted. It is  the 

The guid ing is assisted by means of this guide rope, most exposed object in the District of Columbia, the 
which is al lowed to drag on the ground or in the water. play of lightning around the tip being very frequent. 
The eyelets shown in Fig. 3 are intended to receive the One of Mr. McAdie's cameras is on the roof of the 

hook of this guide rope. Weather Bureau, another in one of the committee 
When the hook is attached rooms �f the Capitol and a third is at a station back 
to the central eyelet the I of Fort Myer, across the Potomac Ri ver. The distance 
balloos will move in the from the three stations to the mon u m ent is accurately 
l ine of the wind, but by known, and Mr. McAdie's  object is to get photographs 
adj usting the guide rope to from the three stations simultaneously of flashes of 
the other eyelets motion lightning around the Washington mon u ment. 
in other directions is ob- With the three cameras, the flash which is fore­
tained. The change is shortened from the Weather Bureau station wi l l  be 
made with the aid of a du- visible in its entire length from the station at Fort 
ferential pulley, as shown Myer, or at the Capitol committee room. If Mr. Mc­
in our e n g  r a v i n g. The Adie should succeed in getting a photograph of a 
aeronaut with this rudder l ightning flash from the three stat ions, the bolt itself 
sail, shown in Fig. 4, and will be afterward modeled and set up at the Weather 
the guide rope can change Bureau. Computations as to that particular bolt can 
the direction of the balloon be made with considerable accuracy and the bolt 
at will .  In the season would be valuable for comparison. 
which M. Andree has Mr. McAdie has also devised an interesting apparatus 
chosen the weather is usn- for measuring the duration of the flash. Inside of a 
ally fine in the Arctic re- camera there is a small tin plate with fasteners to receive 
gions, and there appears a sensitized plate. This plate is made to revolve very 
to be no good reason why rapidly. When the flash is photographed on the re­
the expedition should not volving plate, it will descri be a curve making a certain 
be of great scientific val ue. nu mber of revolutions around the center of the plate. 

Fig. S,-GUIDE ROPE 
even if the pole is not As the number of revolutions per second is accurately 

ATTACHMENT. reached. The most favored known, the number of revol utions on the plate will 
of Arctic explorers rarely give the exact part of a second the ligbtning flash has 

make more than four or five mi les a day, so that the lasted. The results from this contrivance have been 
speed which can he obtai ned with a bal loon will tend very successful. The Weather Bureau will shortly 
to do away with the great trouble which has heretofore issue a pamphlet on protection from lightning, which 
blocked all the explorers-the shortness of the season. was written by Mr. McAdie. It will give some important 

rJULY 13,  1&)5. 
statistics of actual losses, together w ith the theory of 
protection. 

There will also be directions for procedure in cases 
of apparent death from l igh tning stroke. Statistics 
show that in five years from 1890 to 1894, 1, 120 li ves 
were lost, an average of 224 l ives a year. The greater 
number of accidents occm' in the five months from 
April to September. The report will show that many 
persons inj ured by lightning stroke die because of a 
lack of proper attention. In many cases animation is 
merely suspended, the shock causing the sudden arrest 
of the respiratory and heart muscles. The directions 
are based npon Dr. Augustin H. Goelet's book, " How 
to Deal with Apparent Death from Electric Shock;" 
revised and modified for cases of apparent death 
from lightning by Dr. W. F. R. Philli ps, of the Weather 
Bureau. 

• • • • 
A REGISTERING LUMBER MEASURE. 

The device represented in the illustration is an im­
provement u pon an invention described in the SCIEN­
TIFIC AMERICAN of January 12, for which an addi­
tional patent h as been granted Mr. George Krue�er, 
of Johnstown, Pa. In a suitable casing is arranged a 

KRUEGER'S LUMBER MEASURE-- SETTING TO LENGTH. 

series of graduated gear wbeel� upon a rotatable shaft, 
registering devices having gear wheels loosely mounted 
on their supporting shafts being held in mesh with 
the graduated gear wheels. There is a clutch mech­
anism for each registering device to lock the gear 
wheel to its shaft, and a shifting device to actuate 
the clutch mechanism and positively connect the gear 
wheel of th e  corresponding registering device 'to its sur· 
porting shaft. The device is gaged to the length of 

KRUEGER'S LUMBER MEASURE-MEASURING. 

the lumber measure, and is not only a register, but 
calculates the figures in square feet of all areas over 
which the cable is extended. It is made to measure 
lengths of boards of twelve, fourteen, sixteen, eigh­
teen, or twenty feet, but the apparatus may be ar­
ranged for measuring other lengths. 

. , . , . 
Kotlao Da_. 

Prof. Max Muller asks for money to ph otograph the 
inscriptions of the Kutho Daw, near Mandalay, in Bur­
mah, before they are destroyed. The Kutho Daw is a 
collection of over 700 Buddhist tem ples, each contain­
ing a white marble slab on which part of the Tripi­
taka, the great Buddhist Bible, is  engraved ; together 
they give the entire work, w hich consists of 275, 200 
stanzas, or 8, 808,000 syllables-nearly fifteen times the 
bulk of our Old Testament. Th e language is the Pali 
of  the fifth century before Christ, believed to h ave 
been spoken by Buddha ; the characters are the Bur­
mese letters, and the text was revised by a learned 
commission. The dampness of the climate is  rapidly 
effacing the inscriptions. 

• • • • • 
Tlae Notela o£ Venus. 

A cable dispatch received at Harvard Observatory 
July 2, from Professor Weiss, in Vienna, calls attention 
to a notch near the south horn of Ven us, and asks 
American observers to note its time of visibility and 
d isappearance. 
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JULY 13, 18cJ5.] 
A SHAFT ALIGNING IMPROVEMENT. 

To facilitate quickly and accurately ru nni ng a l ine of 
shafting, irrespective of th e different diameters of in­
divid ual sh afts in the line of pullpys, clutches, etc. , Mr. 
Jacob M. Isgrig, of Traverse City, Mich. , h as patented 
the im provement represented i n  the accompanyi ng 
illustration. A special tool is employed t o  m easure 
the distance of the sh aft from a stretched tem porary 
cord . to find lateral discrepancies. and a pair of ad­
justab l e  hangers supported on the shaft ing and carry­
ing a level to find d i screpancies at right angles to the 

ISGRIG'S SHAFT ALIGNING DEVICES.  

tf'mporary cord. The measuring tool to be applied at 
different points betwee n the sh afting and the cord 
consist s of a tubular body h aving at its closed end 
arms adapted to stradd le the sh aft, w hile in its open 
end a graduated bar is adj ustable by means o f  a 
tapered t h read and nut, to indicate t h e  proper d istance 
from the line of sh afting to the temporary l i n e. The 
hangers each consist of an angular loop, w h ose mem­
bers are pivoted at one side and detachably connected 
at the ot her si de, the loop being connected at its 
lower end with a grad uated bar slidi n g  in a tube, 
where it is  held in adj usted position by a thumb 
scre w. Connected with the closed lower end of t h e  
t u b e  by a s w i vel is a n  open head, with kni fe edges at 
its top and bottom ,  to support a spi rit level or a 
strai ght euge with a Rpirit leve�, thf' le vel being sup­
ported at its 'ends in the two ' beads as sbo wn in t.he 
i llustration. W b en the line of  sbafting to be leveled 
is snpported l from the floor, tb e hangers extend up­
ward l y  and the spirit level is snpported upon the op­
posite knife edges of the open h ead, a detachable 
tbumb screw and follower i n  the outer end of the h ead 
being then brough t into use to clarnp the hanger 
firmly to the straight. edge or level. 

• 4 .  I • 
A DOOR CONTROLLING ELEVATOR ATTACHMENT. 

T he illust rati on represents an improvement a pplica· 
ble to passenger and freight elevators to prevent the 
door of t h e  cage from being opened when the cage is 
not i n  place to ht' en tered. It has been patented by 

PHILBRICK'S ELEVATOR ATTACHMENT. 

M r. Samuel M. Philbri('k, of Portland, Ore. (box 8(5). 
On one s ide of the ('age is a friction rol ler adapted to 
engage the verti c a l  ann of a bel l crank lever fulcrumed 
on a bracket attach e d  to one of the posts in the s h aft, 
the other arm of t h e  lever being pi votall y  con n ected 
with an arm on a h fJrizon hl l shaft having a stop arm 
adapted to m o ve i nto and out of t h e  path of the door. 
This stop arm remains in the path of the door when 
the cage is trave ling between floors, but the friction 
roller at t h e  side of t h e  cage, as the lat ter n ears the 
landing, swings the bell crank lever to m ove the stop 
out of the way, the door to the shaft t h u s  remain­
ing locked when the cage is away froUl the shaft en-
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trance. To prevent the starting of the cage before 
the door is closed, a longitudinal rid ge or projection 
on the door is adapted to engage a catch on a sh aft 
on which is a torsion spring, and which turns i n  
bearings on a frame secured to the cage, carrying 
the upper part of the starting and stopping lever. 
The free end of the catch has lugs engagin g  op­
posite s ides of the lever, w h ich cannot be m oved b y  
t h e  operator until t h e  door is closed. On the lower 
end of the shaft o n  w h ich is  the catch is an arm 
adapted to pass into a recess in the elevator shaft 
near each floor, preventing t h e  u p  or down m ove· 
m e n t  of t h e  cage excepting upon the proper .'llove­
ment of the lever. 

. 4 .  I .  
Curious Seeds and Th eir Use. I 

Queer seeds will be an interesting feature of th e ex· I 
h ibit of the Department of Agriculture at the Atlanta 
Exposition, says th e Wash i ngton Star. Among thm,e 
shown wil l be various kinds em ployed for food by the 
Indians of North America. The latter eat the seed s 
of certain cacti,  which are parched, pulverized and 
made into a palatable gruel . Their fondness for the 
seed s of some pines is well known, t h ese " p i n i on s " 
heing to them what sugar p l u m s  are to white people. 
Sunflower seeds, too, they parch, grind, and make 
into cakes, which are said to be equal to corn bread. 
From the same seeds they get oil for anointing their 
bodies. 

Seeds of man y  kinds have been found in the ruins of 
the ancient cliff d wellers of Utah, t h e  evidence being 
!'atisfactory that they were used for food. Among 
these may be mentioned the comm on gardell  hean, 
wh ich is also discovered in mounds in Ari zona. 
Though of European origin, this vegetable was culti· 
vated by the aborigines of this country at a very early 
date. The cliff dwellers used to eat the seeds of the 
ordinary " pigweed. "  Indians generally to th is day 
con sume the seeds of many species of grasses, m ak­
ing bread and mush from them. Along the rivers 
in Colorado and Arizona grass seeds are collected i n  
great quantities for gri nding i nto ilour. Grape 
seeds, gourd seeds, and acorns are l ike wise em ployed . 

The exhibit described w ill incluue a collection of 
poisonous seeds, such as the famous Calabar bean, 
w hich is said to be worse than strych ni ne. This bean 
i s  used by th e natives for an ordeal. If a person is sus­
pected of a cri me, h e  is com pelled to eat one, being 
j udged to be guil t y  i ll case of d eath, which is almost 
inevitable. Another interesting seed , employed fur a 
iike purpose, is that of the " ordeal tree " of Mada­
gascar. It is !'aid to be the most d eadly of al l vege· 
table products. One of these seeds, abou t the size of 
an almond, will  kill twenty men. T h e  local nallle o f  
the plant is . .  tanghinia. '· Y e t  anoth er seed,alleged to 
be poisonous, is th at of the common cockle, which, 
finding its way into wh eat fields, poisons the bread 
made from the wheat. It is the bane of m illers i n  
t h e  North west. 

Another kind of seed, known to science as the 
. .  h yaenanche globosa " is powdered and sprinkled on 
meat, in the neigh borhood of Cape Colony, for the 
purpose of poisoning h yenas. It is  popu larl y sup· 
posed that h orse chestn u t s  are very unwholesome. 
Neverth eless. in Turkey they are roasted for coffee, 
fermented for l i q uor and utilized for h orse med icine. 
111 India there is a kind of seed that varies so little in 
respect to size as to be used for It weigh t  standard. It I is called the " retti," and weighs one grain. From its 
name is derived the word .. carat," wh ich has come 
into occidental use. 

A series of seed s em ployed as substitutes for adul­
terations of coffee will be shown, also seeds used for 
the ill uminating oil they contain, for medicine, etc. 
An interesting seed is t.he betel n ut, which is  chewed, 
having a narcotic effect. Possessin g  won derful  pro · 
perties as a stimulant is the famous kola n u t  of A frica. 
From Guatemala comes the candle n ut, u sed for light· 
ing. The main entrance of the Departm en t of Agri­
culture is approached th rough an avenue of . .  gi nko " 
trees im ported from Japan, wh ere their seeds are 
highly esteemed. But these trees do not. fruit in this 
country, save in rare instances. 

2 1  

APPARATUS FOR RAISING SUNKEN VESSELS. 

The i llustration represents a two-part hull, with the 
parts rigidly connected with each other b y  an over­
head framework, and carryin g  hoisting devices for 
raising a sunken vessel . It h as been patented by 
Mr. H ubert Schon, cor. Kaiser and H a�lage Aven ues. 
Spring H i l l ,  Al legh eny, Pa. The h u l l  parts su pport 
at their adj acent ends swinging cra.nes which carry 
grappl i n g  devices adapted to be raised and lowered 
by a h oisting chai n .  The grappling arms are held in 
extended or open pos i t.ion when being lowered to raise' 

SCHON ' S  APPARATUS FOR RAISING SUNKEN VESSELS. 

a vessel, but on contact with th e vessel the arms arp 
un locked a.nd the grappling h ooks approach eae l J  
other and engage the h ull of the vessel. T h e  ch ai m 
are d rawn up by windlasses on the cranes to rai.;e 
the vessel. An indicator d enotes the engagement of 
the grappling forks with the vessel. The precise con· 
struction shown in the illustration may be varied ac­
cording to th e work, and th e raising apparatus may 
be made to raise stones and sa.nd. An apparatus is 
also provided for locating sunken shi ps, and for the 
direction of the raising apparat us by telephone. 

. . . .. .  
A BLAST FURNACE WITH CENTER BLAST. 

In t.he furnace shown in t ile  J I lu stra.tion air is forced 
to the center of the ch arge as wen as supplied at the 
sides, making- the w h ole interior of the fu rnace a melt­
ing zone, preventin g  gases going to waste, increasing 
the capacity of the furnace, and lessening the wear and 
tear on the lining. The im provement m ay be a p plied 
to any c upola. I t  has been patented by M r. C h arles 
Johnson, of R utlan d ,  Vt.. Fig. 1 shows the application 
of the improvemeut, Fig. 2 bei n g  a sectional view of 
the center blast pipe. I n t o  the stack d ischarge tuyeres 
connected with the wind box in the usual manner, 
and a center blast pipe is also connected with the wind 
box, its disch arge being controlled by a gat e provided 
with a rack meshing with a pinion on whose shaft is  a 
pu lley turned by a d riving pulley actuated by It 
crank arm . The center pipe is made in sections. a 
trap door in the bottom of one of its el bows facili­
tating the removal of any s l ag or metal that may r u n  

JOHNSON'S BLAST FURNACE. 

into the pipe. O n  the top of the section of the center 
pipe entering the stack is  a series of sock ets in w h ich GJOI'sy B l ac k  Pai n t  fo,' Bic ycle •• 
are pins engaging similar socket s in the lower end of 

A special display wil l  be maue of seed s arranged ac· 
cording to th eir species in such a manner as to show 
the extent to which seeds i n  general are apt to vary 
in point of size. It is very desirable that farmers 
should obtain seeds for planting that are as big and 
plump as pos�ible, for such seeds germ inate m ore 
quickly than smaner ones, and the plants produced 
from them get a better start. 

.. . .  , .  

A glossy black pain t  can be made th u s : 
the next pipe section above, and bet ween th ese sock-

Amber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 oz. ets a re spac i ng collars to hold the sections a s u i table 
Boiling linseed oil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ).2 pint. 

Asphalt .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  3 oz. dista.nce apart, the size of the tuyere opening bei ng 
Resin . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 oz.  varied by em ploying longer or shorter collars. 
Oil turpentine . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . 1 pint. The upper pipe section is also similarly conn ected 

Melt the a m ber in the boil ing oil, and add the with a conical cap, forming a second t uyere open­
asphalt and resin. Mix thoroughly, remove to open ing ben eat.h the cap. The pipe sections within 
air, and gradually aud the turpentin e oil. Black th e !'tack, an d the cap, are proviued with exterior pins 
j apan also prod uces a good and cheap black enamel · or proj ection s, to facil itate holding thereon a cover-
paint suitable for bicycles. ing of asbestos or other incombusti ble materiaL 
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®orresponilence . 

'T ree P('st •• 
To th e Editor of th e SCIENTIFIC AMERICAN : 

\Vill you please h ave the kin d n ess to an s wer the fol­
l o win g questions thro ugh the SCIENTIFIC AMERICAN ? 
Last year a lar ge si ze , .  cotton tree " in my yard had 
m i l lio ns o f  worms on , and when they had eaten the 
leaves all o ff, th ey came d (l \vn the tr ee an d I d estroy ed 
th em b y  b urning kerosen e  and su lph ur. I thought I 
had completely annih ilated the whole lot. Then b efor e 
the leaves star ted th i s  sprin g I put a large quantity of 
common cot ton batting aro u n d  the trunk, with the e x­
pectation t h at , if any w ere in the g ro und , they co uld 
not get up t h e  tree. Th ere w er e  no n ests in the tree. 
Now, to my amazement ,  I find that ther e are again 
millions!ofllittle worms abo u t  three ·sixt eenths o f  an inch 
long, co m m encing their destructive b u siness. Can you 
suggest an yth ing wh er eby I can destroy th es e  pes ts 
witho ut inj ury to the tr ee ? And how do they get 

there ? GEO. BOXLEY. 
Troy, N. Y. , June 13, 1895. 

[Th e A g ricultural Depart ment could not furnish the 
in formation d esired from the d escri ption o f  th e insect, 
and stated that the det ermination co uld only b e  mad e 
on recei pt o f  some of th e worms and leaves of the tre e. 
They also stated t ha t th ey did not kn ow an y s u ch tree 
in New Yor k S ta t e as t h e " cot ton t ree . "  Mr. Boxley 
s ent the samples and wr ote again, the substan ce of 
wh ich is as follows : 

" I  h ave sen t you by mail a box in which are some of 
t h e  grubs spok en of , also a few lea ves of t h e  tree and 
a f ew yellow grubs that are ueginning n o w  to fall out 
of th e tr ee. Las t year I d estroyed man y of these yel­
low gru bs and liv e worms by sweepin g them up to­
g ether and put on br im st on e and k eros en e  and s etting 
it on fi re .  I sa id cotton tree in my com munication to 
you because I was under the impr ession that wh en it 
b lo ws in the sprin gtime the blossoms seem to shed a 
mater ial resem bling cotton Th e tree has been out in 
leaf only a short ti me, but th es e  g rubs h av e  n earl y ea t en 
all the leaves up, and it is quite a large tree. "J 

The Iml. o rted Eln. Leaf Beetle. 

HOW TO PROTECT ELM TREES. 
BY PROF. C. V. RILEY. 

The ineect so i n j u riously affecti n g Mr. Box ley'8 trees 
at T roy, N. Y. , i s  the i mpo rted elm leaf heetle (Galeruca 
xanth om elaln a), H e  is under a misap pr ehension in 
reference to the cot ton blowing from the b lossom s in 
sprin gt im e, as the leaves �how t hat the tree i s  the ord i­
n ar y  Am erican elm and not the cot tonwood or t he sil­
v er poplar, which are no torious for s heddi ng an 
abundance of l ight co tt on y seed in t he spring of the 
year. Th e elm leaf be etle in qu est ion confines its at­
tac ks to d iffer en t varieties of the elm, and I hase trea t­
ed it pretty full y in past n umb ers o f  the SCIENTIFIC 
AI\IERlCAN (vide more par ticula rl y  SCIENTIFIC AMERI­
CAN SUPPLEMENT, No. (31, 1884, p. 6885). The g rub s 
refe rred to in the box sen t ar e t h e pu pre of the e lm l eaf 
b eetle. l'hey do n ot fall ou t of the tree, b ut are pro­
d uced at the base ther eof , or under any rubbish nf'ar 
to han d , or j ust beneath the surfa ce of the grouQd, 
fro m  the lar Val which have don e th e dam ag e  to the 
leave�, and which , b ein g full grown , have d escended 
the trun k  i n  order to tra nsform into these . , gr ubs " or 
pUpal. From these pUPal, i n  du e ti me, come forth the 
paren t beetles, wh ich d eposit t h E'i r eggs in li ttle groups, 
generally in a do uble row o f  five or s ix  t o a row, on the 
under sid e o f  th e leaves. These eggs are orauge-yellow 
a nd bot tle-sha ped , b eing broader at th e base, or at­
tached end, and ter minat ing in a bottle-shaped n eck. 

The youn g la rVal h atching from thes e eggs al ways 
r em ain on t h e under side of the lea f, eating off th e 
parenchy ma and l eavin g n othing b ut the epiderm is, 
and th us causing the leaf to become seared and brown. 
A s  thE'Y in crease in size, they f req uen tl y eat th rough 
the w h ole substance of th e leaf, leaving on ly the larger 
veins, so that the leaves b ecom e thoroughly sk eleton ­
iz ed .  The larVal are dark er wh en fi rst ha tch ed , und ergo 
four moults and b ecome ligh t er with each mou lt. The 
av erage duration of the egg state is ab out one w eek, 
t hat of th e larva state l ess than two, and that of th e 
p u pa state about a w eek, so that in the height of the 

s eason the whole cy cl e of devel opme nt from egg to 
perfect inspct ma y t ake place in a m on th. The beetle 
assi st s the larva in its d estr uctive work, eating around 
holes in the leaves, b ut do es l ittl e har m as co mp ared 
with the larva, 

There are two or mor e  brood s of th is insect i n  the 
lat it ude of Wa shington f'ach year, but in ord inary sea­
sons appa ren tly but on e in t h e  New England States. 
Th e la st brood of beetles seek shelter in out houses , 
barns, holes in po sts, or in an y oth er shelter that th ey 
ca n find wh erei n to pass th e win t er ,  and th ey be :dn to 

lay t h eir eggs as soon as th e first leave!'> ar e fully 
form ed .  It i s  ch iefly on the young and t en d er g rowth 
that t h e  larVal thrive. 

The chea pest and most effective remf'dy, and one 
that can b e  easily a ppl ied to all trees of m oderate or 
medium size, is to spray the under side of tbe leaves 

J t itutif it �mtritau. 
with ParIS green, mixed at the rate of one pound to a 
harrel of water, four or fi ve poun ds of d extrine, mo· 
las ses, or fl our , or lime b ein g added to in creas e the ad­

h esiveness of the mixt ure alld also to fa cilitate the su s­
p en sion o f  t h e Paris green , which doe s not d issolve in 
the water. Another a rsen ical pre parat ion , known as 
London purple, may also be used at th e rate of about 
th ree-fourths of a po nnd of the p urp le to a bar rel of 
water. It is impor tant that in either case the powder 
should be pure, and, on the whol e, it is easier to obtain 
a reliable article of Pari s grE'en, p erhaps, than o f  the 
London pur pl e. Of the d ifferent s ubstanc es to be add­
ed, lime is, perhaps, preferable to the o th ers, as it 
serves to neut ralize any inj ury to t h e  foliage from a n  
excess o f  the p oison. T h e  main o bject of the sp raying 
should b e  to ca use a uniform a mount of the s pr ay to 
adh.ere to the su rface of the.. leaves, and all nozzles 
which simpl y drench the tree and cause the li q uid to 
run down in a sh ower to the ground sho ;:<ld he a void E'd 
as far as possi bl E'. There is n othing better t han th e 
V E'rmor el lIlodification of thE' Riley or C yclone nozzle 
for this purpose, at th e end of sOllie E'xtension rod. T h i s  
will answer for tr ees fro m 3 0  to 40 feet in h e ight, w i t h ­
out ladd er a ssistan ce ; but trE'E's th at ar e t al le r  than 
this ca n on ly b e sprayed successful ly by IlIeans of a 
ladd er. Any good fo rce pu m p  attached to a barr el 
and mo unted on a cart or wagon will ans wer the pur· 
pose, b eing ma ni pulated by o r'e  m an , while the o ther 
manag es the n ozzle. Th ere ar e a n u m ber of d i fferent 
cont rivanc es o ffered and ad ver tis ed by variou s manu­
facturers, as the spr ayi ng of fruit tr ees, especiall y ap­
ples, w ith arsenical poisons h as become a r ecogn iz ed 
part of successfu l apple culture. The same a pparat us 
will pro ve eq ua ll y effecti ve against this elm l eaf b eetle. 
If one h as a sing-Ie tree to d eal with, per h aps th e least 
expensive method of sprayi ng the folia ge will be by 
m eans of a knapsack pump, which can be carriE'd on 
the back, and which, with the a ssistance of a ladde r, 
will su ffic e. 

Shoul d the correspondent desire further infor mation , 
I adv ise hi m to send to the Depar tment of Agr iculture 
for Bulletin No. 10 of the Divi sion of Entomology, a 
bul letin prepared by t he writer and d evo ted to t h e  
subject. 

ca I • • • 
Tile Papaya . 

To the Editor of the SCIENTIFIC AMERICAN : 
After explorin g t h e  many wond ers of the Ha waiian 

Isl ands and their varied for ms of tro pical v ege tation 
f or more than six mo nths, I h ave concluded th at the 
marv elou s and l ittl e known papaya, papaw, o r  Asiatic 
paw-paw tree a nd its frllit ar e fit to ra nk am on g the 
v egetab le wonders of the world. Their effect on ani­
mal t i ssues is ma rvelou s, and th er e i s  no excus e for 
to ugh meats where t h e  pa pa ya grows. The word is 
pronounced pap ·pie·yae. 

When I left th e hau nts of the white man and 
wand ered out among the na ti ves, I hea rd so man y 
st or ies ab out t he in cr ed i ble pr ank s which the papaya 
j uice p erforms on old fowls. the meat of bu lls, and 
other tough ani mals, that I con clu d ed to make a 
thorough test of it. As a result o f my exper im en ts I 
am able to report that the sto ries one h ears a re correct. 
It is sim pl y marvelous the way the papaya j uice t ram­
f orms the tougbest animal tissues i nto choice bits that 
would make a gour met rejo ice. 

In co mp any with Lieut en ant John F. Bowler, late 
o f  the ex-q ueE'n's dr agoon s, I sought a noblp papaya 
grove along the sandy beach of the famous Wai k i ki 
wa tering place. We gathered a b u n c h  of ste m s an d 
leaves from a lusty tree whi ch had grown fro m s eed 
pl anted onl y six mon ths be fore. It was a noble spec i­
men, abou t  20 feet high, and its seven-l obed leaves 

were about 2 feet in diameter. At so young an ag e 
the l uscio us yellow melon-like fruit  hung in golden 
clusters from the tree's long and crooked b ranch es. 
Before we expressed t he juice of the leaves and stems 
we sat b eneat h the in viting �hade and each ate one of 
the melons, which were de l ic iou s and not unlik e c an t e­
lop es In app earance and consist ency, though th ere was 
little similarity in taste. The fru it has a peachy flavor 
and is  said to be a fine remed y  for d ysp epsia . 

We r ea dil y secured about t w o  oun ces of the acrid, 
milky j uice from 0111' ha rve!'>t . Taking it ho rne, we p ut 
a f ew drops in to a kettle of boil ing w at er with a v er y  
old . tough fowl, w h ich had been gat h ered i n  for the 
exp erim ent . It had b een boiling for more than an 
hou r without becoming- tender. The result of the 

papaya j uice wa s magical. The papain, or act ivE' prin ­
ci ple of it, d issolved t h e  tissu es at onc e and made the 
m eat tender an d paJatable. A piece of very t ou gh 
b eefsteak was then wrapped in the l eaves overni ght, 
and it was a t ender morsel fo r breakfast . The natives 
her e  sa y t hat the sam e  results are obta ined by hangin g 
the m eat in a tree among t h e mponaceous lea ves. Th e 
my ster iou s j u i ce differs from animal peps in ,  i n  that i ts 
proteolyt ic action is not arrested or even d elayed in 
neu tr al or alkal i ue sol utions, as is  t he case with so 
man y substances that enter the l'toma ch . Its active 
principle is techni cally known as pap ay in, papay otin , 
01· cara ci n , and th ere is n o do ubt tha t th e Hawai ians 
h ave long known its value. LEIGH H. IRVINE. 

Honolulu, H. 1. , May 15, 1895. 

The Physical Phenomena of the Atmosph ere. 

A lecture on the ph enom en a of the high r egi ons of the 
at mosphere was d eli vered recently at the Royal I llsti­
t ut ion by Prof .  A. Corn u, F. R. S. Mons. Cornu began 
by co mparing th e  atm osph er e  to an immense thermo­
dynamic engine , the sun be in g  t he source of heat and 
the int erplan etary space the conden ser. The most 
inter estin g phen omen a took place in the almost in ac­
cessi ble parts of the atmosph ere, and, though the d i ffi ­
cu lt ies o f  getting information about those ele vated 
regi on s w er e  grea t, yet he hoped to show that the 
p h ysiciist was be ginni ng to know much of the real 
explanation of natural phenomen a, and was ev en a ble 
to repr od uce them in his  laho ra tor y. Am on g the nn · 
expected sta tic ph eno mena discover ed by bal loon ing 
and in moun tain observatories, M. Corn u  instanced 
three-namely, the facts that man y c louds which had 
generall y b een regard ed as consisting of vapor were 
com po sed of minute crystals of ice ; that at differen t 
hei ghts the direction o f  th e wind was di fferent ; and 
t hat the tem pe rat ure did not get stead ily lower a� the 
earth became more distant, but that alternate layers 
of hot an d cold air were encou ntered . The first and 
last of th ese facts might hav e b een asc ert ained by 
ind irect m eans from consideration of certai n optical 
phenomena. From the solar h alo might ve in ferred 
th e presenc e o f  ice crystals in cirr us c loud; th ey h ad 
th e po wer of refractin g  light, and r efr act ion of t h e  
sun 's l ight b y  passing throu g h  cloud would f u l l y  ex­
plain th e h alo . It cou ld be reprod uced artificially b y  
passin g a beam of light t hr ou gh a stron g solu tion of 
alum, with a little alcohol added. The a lterna ti on s of 
h eat and cold i n  the atmo spher e were ded ucible from 
the va rio us forms of mirage, w h ich depended on t h e  
r efl ectio n of light from the sur fac e o f  t h e  d ifferent 
l ay ers . M. Corn u gave an i ng enious re produc tion of 
th e " Alpine glow," someti mes seen in th e Bernes e  
Oberla nd, for a n  exam ple. A va l l ey bet ween two 
pea ks would become filled with hot air under the i n ­
fl uence o f  th e sun, and t h e  p ath o f  t h e  rays o f  l ight 
reflected from the s u rface of t h e hot la yer would b e  
convex as r egarded from t h e  earth.  After sun set the 
hot air would rise and the cool take i ts p l ace, th us pro­
ducin g a h ot layer o f  air above a cooler one. T h e  
ligh t from the sun woul d now b e  r eflect ed into a con ­
cave ray, which would b end do wn and ill uminat e the 
mountai n, th ough the sun was in fact b elow the h ori­
zon. M. Co rn u then proc eeded to speak of the 
dynamic phen omena of the a ir. H e  said that th e 
solar energy was o f  thr ee kinds-m echa nica l energy 
(a ppearing as winds, c yclon es, etc. ),  calo rific energy 
(sho wn by the chan ge of th e s tat e of matter, as of 
water into vapor), an d electrical. He only pro po sed 
to deal with t he first of th ese. The wind was th e mo st 
simple m echanical manifestation, and h ad its origin 
in the difference of at mos pheric pressure in two d is­
tant plac es. It nev er bl ew in the d i rect ion of the line 

joinin g the po ints of g reatest and least pressur e, bu t 
al ways obl iquely to t he isobarom etric  l ines , and usual­
l y  with a circul ar movement round the poi nts of high­
est and low est pressure. When from all Y ca use t h e  
equilibrium o f  t he atmosphere was broken down, circu­
lar m ovem ents of enorm ous force, such as tornado es 
and cyclon es, were set u p. T h e  lec tur e concluded 

with the exh ibition of an artificial wat er spout . 
e · e l .  

Th e A�ids of F r u i ts. 
The grateful acid of the rhubarb leaf arises from the 

malic aeid and binoxalate of potash whieh it con tain s ;  
the acidity o f th e l emon, orang e, and o ther specieI' o f  
the gen us C i trus is caused b y  t h e  abu ndan ce o f  citri c 
acid which their juic e cont ai m; tha t of the cherry, 
plum, a pple, and peal' from the ma lic acid in th eir 
pulp ; th at of goo seber ries and c urrants, blaC'k, red , 
and white, fro m a mixture of malic  and citric acids ; 
t h at of th e grape fr om a mixture of malic and tartario 
acids; that o f  the m ango from citric acid and a very 
fugitive essential oi l ; tha t of t he tam arind from a mix­
t ur e o f  citric , malic, and t artar ic acids ; the flavor of 
a spara gus fro m a spartic aci d .  found also in the root of 

the mar sh m allow, and that of the cu c umber from a 
pec ul iar poison ou s in gredient called fun g-in, which is 
f ound in a ll fungi , and is the c ause of the cucumber 

being offensive to some stom ach s. 
It will ue observed that rh ubarb is th e onl y fruit 

wbich contains binoxalate of potash i n  c onj un ctio n 
with an acid . Beet root o wes its n ut rit iou s quality to 
abo ut n in e  per c ent of su gar which it contain s, and its 
flavor is a peculiar substance con taining nitrogen 
m ixed with pectic acid . 

T h e  carrot owes its fattening powers also to sugar, 
and its flavor to a peculiar fatty oil; th e hors er adi sh 
d erives its flavor and blist ering power f rom a volatil e 
acrid oil .  Th e J erusal em ar ticho ke contains f ou rt een 
and a half per c ent o f  sugar and t hree per cent of 
inulin (a variet y of starch ), besides gum and a pE'culiar 
substance to which its fla vor is o wing ; and, lastly, 
gar l ic and the rpst of the onion fam ily derive their pe­
culiar odor from a yell owish , volatile acrid oil, but 
th ey a re nutritious from containing n earl y half their 
weight of g ummy aud glutinous substan ces not yet 
c learly defined.-G. W. Johnson , in the Chemistry of 
the World, 
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THOIIAS HENRY HUXLEY. 

The E'minent naturalist, Thomas Henry Huxley, 
died a.t, Eastbourne, England, on the 29th of J une, 
1895, h i s  mind remai ning clear to the last.. In the 
death of Professor Huxley science loses one of  its  fore· 
most exponeilts and the world one of her most in terest· 
ing ch aracters. The position of Huxley was unique, 
and his death now leaves Herbert Spencer the sole sur­
vivor of the grand quartet of mental g-iants, Darwin, 
Tyndall, Huxley and Spencer, who succeeded in  forc­
ing their views regard ing man's relations to lower 
forms of life and to the cosmos, commonly called " evo­
l ution," upon an unwilling and recalcitrant public. 
Dr. E. L. Youmans defined H uxley'S position in the 
world of science as that ·of a " philosophical biologist, " 
and as such he ranked among the very first of the 
world. ' By his i ndividual work in biology Huxley 
marle important- addition s to the facts and truths 
gathered by Ch arles Darwin from his observations on 
animal!' and plants and by Tyndall i n  ph ysics and Mr. 
Spenrer i n sociology. Upon these sciences taken col­
lectively the doctrine of evolution is based. Like all 
evol utionists, H uxley soon ran foul of the chure-hmen 
and was denounced as an in fidel. He denied the insin­
uations, and in  1869 he inventp.d. or rather revived, the 
term agnostic. To the new doctrine of  a!J;nosticism, of 
wh ich he was the champion, and to bis attacks on reli­
gion. was due m uch of bis fame. He 
was at all t imes an intrepid defender 
of science. and he was a tower of 
strength to the evolution i sts. 

Proft'!;sor H u xley was born in 1825, 
at Ealing, MiddlesH, England. He 
was educated at Ealing School, at 
which his father was a teacher. At 
the age of seventeen he entert'd the 
Chari ng Cross Medical School, and 
after th ree years of hard study he 
�raduated with the degree of bachelor 
of  medicine, taking high honors in 
ph ysiology. He then entered the naval 
Flervice a8 surgeon and a ccompauit'd 
Captain Stanley's expedition to the 
Ea stern Archipelago, and during the 
voyage made observation on the 
natural history of the sea, devoting 
special attention to the MeduEtoo. On 
his return to England h e  was ap­
pointed to sncceed Dr. Edward For­
hes as professor of paleontology at 
the Government School of Mines in 
London. He was also made Fullerian 
professor of physiology to the Royal 
Institution and examiner in ph ysiology 
and comparative anatomy of the Uni­
versity of London. In 1856 he went 
with Tyndall on his first tr ip  to the 
Alps. In 1858 he was made Croonian 
lect urer to the Royal Society. At 
thib time Huxley gave numerous lec­
bIres on " The Relation of Man to the 
Lower Ani mals. " In 1863 he was made 
profE'ssor of comparati ve anatomy at 
the  Royal College of Su rgeons and re­
mained there seven years. In 1872 h e  
was made lord rector of A berdeen 
University, and in 1873 hp was made 
secretary of the Royal Society. O n  
t h e  dpat.h o f  Fran k Buckland, in 188 1, 
he succeeded that natural ist as in· 
�pector �eneral of fisheries, and on 
the death of Mr. Spottiswoode, in 
1884, Professor H uxley was elected 
president of the Royal Society. Pro-
fessor Huxley made a visit to America 
in 1876, where he �ave some remarkable IActures, 
which were published in the SCIKNTIFIC AMERICAN 

SUPPLEMENT, Nos. 41, 42, 43 and 44. Professor Huxley 
was a member of the princi pal scientific societies of 
the world and received many bonors and decorations. 
He had the degrees of LL. D .. Ph. D. ,  D. C. L. and M. D. 
conferred upon h im. 

Professor Huxley began his literary work while he 
was studying medicine at the Charin� Cro�s Hospital. 
His writings did m uch to popularize science. They 
include ,. Oceanic Hydrozoa " and " Man's Place in 
Nature." 1863 ; " Lessons on Comparative Anatomy," 
1864 ; " LessonS' in Elementary Physiology," 1866 ; "An 
Introduction to the Classification of Animals," 1869 ; 
" Lay Sermons, Addresses and Reviews," 1870 ; " Man­
ual of the Anatom y of Vertebrated Animals," 1871 ; 
and " Critiqnes and Addresses, " 1873. Other works 
were on " Origin of Species," " More Criticism on 
Darwin and Administrative Ni hilism." " Ameri!'an 
Addresses," " Physiography," " ThE' Crayfi�h," " Sci­
ence and Culture," and the " Advance of Science in 
the Last Half Century." 

For the last ten years Professor Huxley has been 
practically in retirement. He had a contempt for 
autobiographies, but be once �ketched his own char� 

acter in a few words. " That man," said he, .. has a 
l iberal education who has been so trained in youth 
that his body is the ready servant of his wiIl 'lUld does 

J tieutifi, �metltaU. 
wi th ease aDd pleasure all the work that as a me­
chanism, it Is capable of ; whose intellect is a clear, 
cold logic engine, with all its parts of equal strength 
and in !'mooth working order, ready, like a steam en­
gine, to be turned to an.y kind of work, and spin the 
gOllSamers as well as forge the anchors of the mind ; 
whose mind is stored with a knowledge of the great 
and fundamental truths of Nature and of the laws of 
her operations ; one who, no stunted ascetic, is full of 
life and tire, but whose passions are trained to come 
to h alt by a vigorous will ,  the servant of a tender 
conscience : who has learned to love all beauty. 
whether of Nature or of art, to hate all vileness. and 
to respect others as himself. Such a one, and no 
other, has had a l iberal education." The world can add 
no higher tribute to the author of these words than 
to say that such a man was Thomas Henry Huxley. 

• • • • • 
Motlo n 8  of the Pianoforte wtre. 

The motion of a pianoforte wire when struck has 
been investigated by Herr W. Kaufmann, whose paper 
on the subject in Wiedemann's Annalen and noticed 
in Nature, is accompanied by a set of very interesting 
photographic record!', obtained by a modification of 
the method i nvented by Raps and Krigar-Menzel. By 
vibrating the wire in front of a luminous slit, and 
throwing the image of it upon sensitive paper rotat-
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ID&ere.tlDIr Jtledleal Dt.covert .. ". 

Several Interesting medical discoveries have recently 
been made in Vienna, and announced at meetings of 
the Society of Physicians. Thus, Prof. Wagner von 
Jauregg, who is in charge of tbe department in the 
university devoted to mental diseases, was induced by 
the improvement that always follows upon an infec­
tious disease in cases of insanity, especially if it is  ac­
companied wi th h igb fever, to hri ng ahou t tbat condi­
tion artificially by means of inoculation with Koch's 
tuberculin. He now claims th at, though the decided ly 
favorable symptoms soon disappeared after. each injec­
tion, tbere was !'uch a steady clearing of the confused 
sensorium as to encourage him to continue the experi­
ments. In the course of a d iscussion that ensued, 
it  was mentioned by Prof. Al bert that tran"fusion of 
blood and subseqnent high fever had cam;ed astonish­
ing chanl!"es in the mental condition of one of his 
pat ients, whose pronounced melanch ol'a had disap­
pt'ared as if by magic, after t.he fever had subsided. 

He, too, anticipated good results from the art ificial 
prodnction of high fever in persons mentally de­
ranged. 

Dr. Riehl, a lecturer at the same nniversity, also has 
made a curious discovery. A man was recen tly 
brought into his ward sufferi ng from blisters and 
swellings on his hands, as well as on one eye, which 

be had touched with a swollen hand. 
The man was a �ardener, and he  attrib­
uted the blisters to a "pecies of pri m­
rose, Primula obconica. Experi ments 
were made and it was found that the  
t iny  hairs on the ImveR and stalks 
irr:itated the skin and gave rise to 
swellings and inflammation. Dr. 
Riehl succeeded i l l  extracting- the poi­
son which the plant contains, Il ppar­
ently for its own protection, and. by 
means ot inje("tions with it. claims to 
have healed more than one ob til,ate 
skin disease. H is experim ent!, are 
not yet com pleted, but they prbfnise 
good res u lts. 

The sero-therapeutic method, ap­
plied with so m uch success in the 
cure of diphth eria, has rerently been 
applied by Messrs. Hericourt and 
Richet to the t reatment of cancer. 
'I'hey collected the serum of the blood 
oran anImal which they had inoculated 
with a solution containing cancerous 
or carcinomatous dehris. Then, with 
a few cubic centimeters of this virns, 
they inoculated t wo patients affiicted 
with canC'erous tumors of the abdomen 
or the stomach. In hoth cases the 
tumor diminished and there was a 
manifest im provement. These are 
results worthy of attention. Although 
it cannot yet he said that cancer is 
conquered, tgis is an im portant step 
toward victory. 

• • •  
.r o lfalt a n d  the I n can de"cent Larnp. 

One of the most interesti ng sig-h ts 
of New York is a performance at one 
of the' Jewish theaters on the Bowery. 
there being several near Canal Street 
patronized exclusively by Rus!'ian 
Hebrews, in  wh ich the plays are pro· 
d uced in the Jewi8h-German-Russian 
jargon with a med iooval crudity. 
Each theater has its own play wright, 
who, however, owing to the fondness 
of the audi ence for realistic scenes, 

ing upon a cylinder, a white line is traced upon a has to divide the honors of the reproduction with the 
black ground . This line, which is due to the interrup- important personage who creates the real istic acces­
t ion of the luminous sl it by the opaq ue wire, exhibits sories. 
all the motions of the particular point in the wire How i mportant the functions of the latter art', says 
which is crossed by the slit. In order to bring the I the Electrical World, will be e vidE'nt from the follow­
plane of the slit. into exact coincidence with the wire, ing description of a scene from a play entitled 
an image of the slit, prod uced by a lens with the aid . .  Jonah," produced at the Old Bowery Th eater. 

of the electric arc, was thrown u pon the wire itself. "After Jonah has been thrown overhoard, for a mo­

Since the hammer struck the w ire at the point photo· ment," says the reporter, " it appears that nothing can 
graphed, the motion of the wire was traced from the save him. But, j ust as he is sinking for the last t ime, 

very first, the commence ment of the vibration being a great fish comes along, shaped something like a 
the most interesting stage. Hard and soft hammers flounder, and deporting itself l ike a ball of rubber ; it 
were tried, the latter corresponding to those actually oren8 a very wide mouth and Jonah cl imbs in. In­

used i n  the piano. It was found that the duration of stantly the ship, which has been hammering the stage 

contact is longer with feeble than with h ard striking. boards in its w ild tossing, becomes still. , The ballet 

AI< the force increases, the duration of contact rapidly sailors on the deck set up a jUbilant chorus, and a 
approaches a limiting value equal to that of a hard gauze-dressed angel drops down from the flie!!, whi le 

hammer of equal' weight. But the practically most the fish-which has disappeared behind the scenE'S­

important resultant was the proof that when a wire is turns about and re-enters with a new side presented t o  

struck a t  a point between one-seventh and one-ninth the audience. T h i s  n e w  side is a s  open a s  t hl! day 

of its length , the fundamental tone has a maximum, Through an oval window in the whalt" s larboard 

and the harmonics-especially the third-are very quarter Jonah is disclosed sitting in great splendor of 

feeble. Hence a wire thus �truck gives its !'trongt'st rp.d and green, with glow lamps, and not a suggest ion 

and richest tone. This fact is acted upon by piano of discomfort." 

builders, but is not explained by supposing that the ______ •• -+' .... H'H._-----

notes of, the higher harmonics are struck, th us prevent- THE highest temperature in the world is  recorded 

ing their being h eard. They are heard, but are out- in the great d e!'ert of Africa, where the thermometer 

weighed' by the more harmonious ones. otten marks 150 degrees Fahrenheit. 
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PORTABLE ELECTRIC DRILL. 

We illustrate a neatly arranged portable electric 
drilling machine designed by Mr. F. Kodolitsch, which, 
it is claimed, can be adapted to almost any job, h ow­
ever d ifficult or inaccessible, and the inventor has de­
veloped a large n um ber of different types which are 
employed in the arsenal of the Austrian Lloyd's Steam 
Navigation Com pany. Here, where the workmen are 
2.000 in number. only an except ionally s llJall n u m ber 
of h oles are now bored with the ratchet brs ce. A net 
of electric wires extends all over the place, and each 

PORTABLE ELECTRIC DRILL. 

shop is provided with a n umber of flpecial drilling ma­
chines and the necessary cables, so that any man who 
requires to bore holes has only to wheel the small port­
able drill to the work and complete the operation at 
his bench, and thus saves m uch time. One of these 
machines is intended for boring holes in the deck of a 
steamer to receive the scre ws hold ing t h e  planking in 
place. As will be seen from the engraving, the ma­
chine is mou nted on a carriage and can thus be easily 
moved from place to place. The motor is slung 011 
trunnions and drives the drill spindle by means of 
gearing. The spi ndle is fed forward by means of the 
hand wheel shown. It is stated that with this device 
a man and a boy can bore 400 Yz inch holes in � inch 
deck plates per day. When used for cou ntersinking, 
the work done ie from 800 to 1, 000 h oles per day. For 
this latter o peration the feed is not touched at all. 
T h e  workman simply lifts the countersinking bit o u t  
of one hole by elevating t h e  handles, wheels it. t o  ti,e 
next, and dropping it in keeps it there till the opera­
tion is completed. 

In our other illustration the d rill is shown at work 
in the somewhat awkward job of dril l ing the rivet 
holes for a furnace mouth. In this instance the machine 
is wheeled up to the front of the 
boiler and connected to a special 
dril l ing bar by a flexible shaft. I n  
the fitting shop o f  t h e  arsenal the 
m achines have been largely used. 
T h us a large condenser may ha� 
all holes bored on one side while it 
is being planed on the ot.her. 

A condenser for a 5, 000 indi.ted 
horse power marine engine h as thus 
been finished complete without re­
moving it from the table of the 
planing machine ; even the seats 
for the air pumps were completely 
finished by a boring bar driveu by 
one of the portable electric rna 
chines. Wh ere necessary, these lat­
ter can be sl ung by means of tackle, 
thus enabling work to be done in 
al most any position. In the ship 
ya rd the machi nes have proved ex­
tremely useful, not only for drilling 
!tud countersinki ng all rivet holes, 
l)ut also for cutting out side lights, 
8c uttles and h awse pipe holes. The 
�ternpo8t bushes m ay also be bored 
�mt i n  a s imilar manner. 

In repairing stranded ships the 
machi nes have proved very conve­
nient for dri lling out the rivets of 
the plates to be replaced. 

We are indebted to Engineering 
for our ill ustrations and the foregoing particulars. 

• • •  I • 
Electric ltIlI·ro r. 

A so-called electric s h aving m irror has made its ap­
pearance in England. 'l'he electric feature consists of 
a beveled frame of translucent material, behind which 
is an electric incandescent lam p and reflector. The 
light is thus thro w n  directly upon the face of th e user, 
with an entire absence of sh adow. The lamp ha� a 
flexible cord and socket at tached and can be con nected 
instantly with any existing electric fixture. 

The device is made by Messrs. Evered & Com pany, 
Limited, 27 Drury Lane, London. 

A n  Immense Fossil Skeleton. 

The fossil remains of a huge sea ani mal are being ex­
hibited in southeastern Kansas. The discoverer came 
u pon them accidentally while looking for firewood in 
the C h erokee Strip. The head, bill, some vertebral, a 
few ribs, and the propellers were in a fair state of pre­
servation, but the remai nder of the skeleton crumbled 
as soon as it was exposed to the air. 'l'he bones were 
purch a�ed by Henry Patterson, of H umbold t, Kan . ,  
who at  u ll c e  s e n t  a description o f  them to t h e  director 
of the National Museum at Washington. The letter 

was submitted to the secretary of 
the Smithsonian Institution, with 
the request that a qualified man 
be sent to investigate the discov­
ery. The fossil is thus described 
by Dr. R. L. Patterson in a letter 
to the Registered Pharmacist, of 
Chicago : 

" The eye sockets are 4 feet in the 
long diameter with a space of 20 
inches between them, making a 
skull diameter of 8 feet and 8 inches. 
It has a pointed bill or beak 12 feet 
long and a smal l brain cavity com­
parati vel y. The vertebral meas­
ure 12 i nches each way, and the 
distance from tip to t ip of  the trans­
verse processes is 40 inch es, and 
resem ble t b ose pf a mamm al ra· 
ther than a fish. The ostryodes is 
38 inches long; a rib is 13 feet and 
8 inches long, circumference 33 
inches, and two triangular sh aped 

bones 3Yz by 12 feet, the use of which is  conjectural, 
but supposed to be propellers or fins. " 

• • • • • 
A u tomallc Whl.tllng Device. 

While there are many wonderful devices on the new 
lake steamer North Land, to make h er navigation 
safe in every way, there is none showing the power of 
invention as well as the automatic wh istling device. 
In con nection with this device there is a system of 
electrical w i ring to all parts of the brid ge, by which 
the great whistle can be blown at will by the pressing 
of a button. To blow a fog signal reg ularly every 60 
seconds it is only necessary to put in a connection 
which puts the whistle i ll control of the electrical 
clockwork, and it needs no further attention, as it will 
blow all day at regular intervals ; and every tim e  it 
blo w:>, a stam ping device in connection with the clock 
registers on paper tape the date, hour and m inute 
when the signal was gi ven, as well as duration of blast. 
In case of some steamer gettin g across the bow of the 
North Land during a fog, and being cut in t wo, the 
testimony of this tape showing the regularity of the 
fog signals would be valuable. The same clockwork 
registers time and date of pa�sing signals, and when a 

PORTABLE ELECTR IC DRILL. 

passing signal is blown it discon nects the automatic 
whistle, but it can be connected with the pressure of 
anothel' b utton. The val ve which opens t h e  whistle 
th rottle is very finely balanced, and when the dynamo 
is not running it  can be blown by hand with the 
st ren gth of one finger. By means of this tape no 
claim can be made for cross signals when they were 
not blown. Another feat ure is t h e  prom p t n ess with 
w h ich the whistle is b l o w n .  It responds instantly to 
the b utton. The electrical power req u ired to operate 
the w h ole d e vice amount:;: to that used by a 16 candle 
power lam p. In add i tion to the gong signal between 
the bridge and engiue rOOUl there is the Chadburn 
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telegraph, which permits of no mistakes. To make 
assurance doubly sure, ho wever, for con tingencies 
arising that could not be signaled, there is a regular 
telephone in the dog box connected with one in the 
engine room. -Marine Review. 

AN AUTOMATIC BICYCLE TIRE INFLATER. 

This is a device for keeping th e pneumatic tire of a 
wheel intlated to the desired degree, the device being 

STANFORD'S AUTOMATIC TIRE INFLATER. 

adjU!�table for maintaining a hard or soft tire, as may 
be preferred. It h as been patented by Mr. Philip W. 
Stanford, of San Francisco, Cal. The large figure rep­
resents the device appl ied, the piston rod of the pump 
being seen th rough a cut-away portion of the tire, 
while the small figure is a sectional view of the pump. 
The piston rod is hollow, and has at its lo wer end a 
foot piece normally abutting agai nst the inner surface 
of the outer wall of the tire, and an air exit port com­
municating with the i nterior of the tire. There is in 
the piston h ead a port controlled by a spring-pressed 
valve, and in the head of the cylinder is a port formed 
in the plug of a dust filter screwed into the head, the 
latter port being also closed by a sprilJg-pressed valve, 
while wi thin the cylinder and between its head and 
the piston is a spring to retu rn the piston. The con­
nection between the piston and cylinder and the wheel 
is made by a tlexible sleeve, a foot flange of wh ich is 
clamped between the outer surface of the rim and the 
inner wall of the ti re, the packing and sleeve allowing 
the part.,; to yield to side strains on the piston rod. 

The desired degree of tire expan­
sion is obtained by varying the 
projection of the piston rod into 
the tire by screwing the rod farther 
i nto or out of the piston, or by 
si milarly adj usting the foot piece, or 
by th e adjustment of the enci rcling 
sleeve. In operation, each time the 
tire presses u pon the ground and 
is compressed at the point opposite 
the foot of the piston rod, the up­
ward movement of t h e  latter allo ws 
the air in the cylinder to pass into 
the tire, and on the piston being 
forced downward by t h e  "pring air 
is  drawn into the cylinder, the air 
d rawn in passiug through a filter­
ing d i aphragm designed to free it 
from d ust. 

• • •  
Gluco.e 8 S  Food. 

In a recent issue of the Literary 
D i gest, published by Funk & Wag­
nalls, New York, an aecount is giv­
en of a paper by Dr. E. H. Bartley, 
recently read before t h e  A merican 
C h em ical Society, in w h ich Dr. 
Bartley condemll!; the long accept­
ed opinion that com m ercial glucose 
i�  suitable as a food. The Medical 
News. com menting on this, says 
that this opi nion was promulgated 

some years ago by a committee of Ameriean chemists, 
appointed partly nnder government auspices, and it 
h as been made the basis for j ustification of m uch sub­
stitution and ad ulteration. 

Dr. Bart ley says that mere chemical knowledge, or 
e ven experiments on the lower an i m als or healt hy sub­
jects for a brief period, are not s ufficient to establish 
the harmlesslless of a substitute food. Glucose .lllade 
from starch by t h e  action of acid is not th e same as 
the product of digestion by animal ferment:;:, and it is 
not likel y that it will be a satisfactory s ubstitute for 
the forms of sugar that arise in the process of nornlal 
di"estion. 
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THE NEW PORT OF BIZERTE. 

At the time when Germany was celebrating the open­
ing of the Baltic and North Sea Canal, France also 
thre w open for navigation a canal and port of great 
importance to the commerce of the Mediterranean. 
On the 4th of June, three divisions, forming the act i ve 
sq uad ron of the Mediterranean, took possession of the 
lIew port of Bizerte. Bizerte, or Bizerta, is the most 
northern town in A frica, and is a fortified seaport of 
Tunis. The new canal gives access to the Lake of 
B izerte, thus forming an interior basin as large as the 
city of Paris. The lake is 12 kilometers (seven miles) 
in diameter, and t h e  depth is 10 to 12 m eters (32 to 39 
feet). The entire navies of all nations could be fioated 
on this lake. H i gh h i lls and marshy lagoons render 
the lake inaccessible except by way of the canal. It 
was only necessary to cut a na vigable canal through 
this isth mus to render this great roadstead accessi­
ble_ The canal is 1 , 500 m eters (4, 920 feet) long. 120 ilIe­
ters (393 feet) w ide, and 9 meters (30 feet) deep_ Its 
entran ce is protected on each side by jetties 1, 000 
m eters long. 

On the 18th of March , 1894, the works were advanced 
s ufficiently to allow the steamer Ville-d'Alger, drawing 
five and one-half meters of water, to pass through. 
The new port will shorten the d istance between Mar­
seilles and Tunis. We give a map of the lake and 
port and a view of the French cruiser Suchet travers­
ing the canal at the opening on J u ne 4, for w hich we 
are ind ebted to L'Illustration. 

. ' . ,  . 
Layillg Out Parks N ear ClUes. 

In " ery many cities throughout the country there 
has bee n, withi n  the lal't h alf dozen years, a praise­
worthy spirit of enterprise developed in the laying out 
of park areas, in antici pation of the occupation of the 
contiguous territory by a more dense population. Ne w 
York has thus added to her park lands a great area 
of terr itory possessing splendid possibilities on her 
northern b orders ; Brooklyn is laying out great addi­
tions t o  her park lands, including a noble driveway on 
the shores of the bay and ocean. and Chicago already 
has completed a magnificent park system, including 
more excellent roads for dr iving than can at present. 
be found in the immediate neighborhood of any other 
large city. In Essex County, N. J., a regi on so near 
New York City as to afford a place of residence for 
very many of its business m en, a movement for the 
establish ment of a system of parks and park ways has 
latel y been successfullll inaugurated. Commissioners 

� , itutift, jlUtti'Ju. 
have been appointed for d evising the best scheme for a 
public park system which shall benefit the whole ter­
ritory west of the PMsaic R iver and th e city of New­
ark, includ ing the Oranges and Belleville, Woodsi de, 
Bloomfield and Montclai r. The system is designed to 
make every h ome in t h e  entire �ection more attractive 
and val uable. For the cOlli plete success of the scheme, 
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however, on the broad grounds desired, particular care 
hal' been taken to sec ure It board of commissioners 
w h ich will i m partial l y represent all the different lo­
cal i ties, that the enti re system of parks and road ways 
may h ave t he u nity and harmony of a single plan. 
The chairman of the com mittee most active in pushing 
the matter, Mr. Fred erick W. Kelsey, has received 
from the secret ary of the Me t ropolitan Park Commis­
sion, of Boston, an appreciatingly d i scri m i n ating como

' 

mendation of t h e  po�ition of the COllllnittee in this re-

spect, and urging the importance of the commissioners 
being " freed frolll the control of many local govern­
ing bodies, who are frequent ly liable to nullify each 
others' action, entailing large expense npon the public 
with inadequate returns." O wing to the liberal 
authori ty given the Boston Metropolitan Park Com­
llIission, according to the secretary, that body " h as 
now in hand, taken since the beginning of last winter, 
some 7,000 acres. included within three reservations. 
kno w n  as the Blue Hills reservations ;  about 4,000 
acres south of the city in the t owns of Canton and 
Milton and the city of Quincy ; the Middlesex Fel ls 
reser vation, in the cities of Malden and Med ford, and 
the towns of Winchester, Stoneham, and Melrose, 
about 3,000 acres, besi des the Beaver B rook reserva­
tion, Waltham, of 60 aClres, con taining remarkable oak 
trees of a t hou!'and years' growth." The Bo"ton Park 
commission h as also taken in hand the work of re­
storin g  and preservi ng the beautiful Revere Beach, 
along the shores of Nahant or Lynn Bay, and the lay­
ing out of numerous attract ive boulevards, all imme­
diately accessible from the city. 

. .. . .. . 
Cut and W ire Nalls. 

To obtain some figures which would give not only 
the maximum force, but also the work required both 
for driving and pulling various n ails, experiments were 
lately conducted in the laboratory of Sibley College, 
at the instance of R. C. Carpenter. Nails of various 
kinds were forced i nto a piece of Southern pine, 
which was as nearly homogeneous as was possi ble to 
obtain. 

In making experiments it was noticed that the cut 
nail bruised and broke the fibers pi the wood, princi­
pally at th e  end of the n ail, w hereas the wire n ail 
simply crowded them apart, and probably did not 
move them much beyond the point from which they 
would return by elastic force, and hence the nail would 
be grasped m uch stronger per unit  of area of surface 
by the wood. Presenting less s u rface, there wou ld be, 
h o wever, less resistance to startin g. 

To see what t h e  effect of change of form would be, 
a number of tenpenny cut. nails were sharpened on 
the point by grinding to an angle of about thirty 
degrees, so that the fibers in ad vance of t.he nail 
would be thrust aside, and not bruised and broken. 
This served to increase the holding power, as will be 
seen by the experiment, over the cut nail of ordi nary 
shape, about fifty per cent in starting force. an n 
about thirty lJer cent in work of resistance to p u l l i n g. 

OPENING OF THE NEW PORT OF BIZERTE-THE CRUISER SUCHET TRAVERSING THE N EW SHIP CANAL. 
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J ,itutifit �mtritau. 
Food a n d  Drink COl" t h e  Sick. nutmeg, to taste. This is a nseful m edicinal driuk 

In acute inflammatory rheumatism, meat in any form when a stimul ant is required in conj unction with a 
is to be avoided. while fruit, green vegetables, gruels. nu trient. 
and vegetable soups are likely to prove beneficial. Meats and Meat Preparat ions are usually conspicu­
Hysterical subjects need a generous meat diet. and ous in the dietetics of the sick room. A large propor­
should avoid spirituou s  and fermented liquors. Con- tion of the animal food consumed by mankind is taken 
�u m ptives req uire a liberal diet, and should partake in the form of animal flesh or meat, preparations of 
freely of substances rich in fat. a� meats and prepara- which are most valuable for the nourishment of th e 
tions of cream or milk. I n  diabetes, the diet should be sick. 
highly nourishing and varied, and should include all Beef Tea. -This is, hest made by dissolving a proper 
meats-excepting liver-and vegetables not rich i n  amount of a reliable brand of " beef extract " i n  a cu p­
starch or sugar; while all starchy and saccharine foods, ful of boiling water. seasoning with salt, celery salt 
malt liq uors and wines are to be avoided . In diseases and a l i ttle pepper, and servin g  h ot. 
of the h eart a dry, nourishing diet is most conducive to Beef Juice. -Broil  q uickly a thick piece of fresh beef 
the comfort of the invalid, as liq uids are absorbed devoid of fat and bon e;  put in a meat press and squeeze 
slowly; the table should be generous, but stimulants out the j uice. Season and serve full strength or diluted 
and strong coffee should be excluded, as they readily with h ot water. , 
excite the heart's action. Chicken Broth.-Skin and ch op up a small chicken, 

Before presenting the various receipts and formulas or half  a large fowl. and boil it, bones and all , with a 
available for preparing speeial varieties of food and blade of mace or sprig of parsley and a crust of bread, 
d rin k for the sick and i n fi rm, we would call attention in a quart of water, for an hour, skimming it from time 
to the fact that so-called " d ieting " can easily be car- to time. Strain th rough a coarse colander. 
ried to extremes, aud that d ue nourishment may thus Mutton Broth. -Lean loin of m utton, exclusive of 
be withheld from bodies and organs i n  w h ich vitality bone, one pound ; water, three pints. Boil gently till 
is running low. Referring to this su bject, th e late very tender, adding a little salt and onion, according 
Prof. Gross. of Philadel phia-to whose utterances the to taste. Pour off the broth in a basin. and when it is 
weigh t of authority has al ways been accorded-once cool skim off all the fat. It can be warmed up as 
said : wanted. If barley or rice is added, as is desirable dur-

o .  The diet of the sick room has slain its thollsands i n g  recovery from sickness, it sh ould be boiled sepa­
and tens of thousands. Broths, and slops, and j ellies, rately until q uite soft and put in when the broth ill 
and custards. and ptisan s  are usual l y  as disgusting as heated for use. 
they are pernicious. Men worn out by disease and C utlet for Invalid s. -One nice cutlet. from the loin or 
inj ury must have nutritious and concentrated food. neck of mutton : water, two teacupfuls ; celery salt, a 
T he ordinary preparation s for the sick are. in general , sufticient quantity, or one very sman stick of green 
not only not nutritious. but insipid and flatulent. celery. Remove all fat from the eutlet and put in a 
Animal soups are among the most efficient supporters stewpan with the other in�redients. When fresh celery 
of the exhausted system. and every medical man should is used it sh o uld be c u t  in thin slices before being add­
know how to give directions for their preparation. ed to the m eat, an d care Dlust be taken not to add too 
The life of a man is h is food. Solid articles are, of much. Stew very gently for nearl y two h ours, ad ding 
course. withheld in acute diseases i n  the earlier stages ; salt and pepper to taste, and from time to time skim 
but when the patient begins to convalesce, they are off every particle of fat that may rise to the surface. 
freq uently born e  with impunity. and greatly proDlote If the water is allowed to boi l fast, the cutlet will be 
recovery. AU animal soups should be m ade o f  lean h ard. 
meat. and their nu tritious propertie!!, as well all their E�gs, as articles of diet, are cheap and n utritious ; 
flavor, m ay be m uch increased by the addition of some m oreover, they are q uite easily digested, if not damaged 
vegetable R ubstances. as rice 01' barley. " in cooking. An e�g is rath er com plete food in itself-

The fonowin� rules, sU llgested by Dr. Napheys, containin�, as it does, everyt.hi n g  required for the de­
should alwaYR be observed in preparing. cookin�, and elopment of a perfect chick. An average egg weighs 
servjn� food for thp Rick :  a thousand grains, and is more nourishing th an an 

All the utensile: em ployed should be scrupulously eq ual wei"ht of beefsteak. For i nvalids, eggs should 
clean. Never make a large q u antity of one t h i n g  at a be soft boiled, or dropped from th e  shell int.o boiling 
time. Serve everything i n  as tem pting and elegant water and served with crackers or toast. 
a form as popsible. Put only a small quantity of au Cup C ustard.-One egg. one cup of milk, sUllar, n ut­
article on a dish at a time. Keep milk and other deli- m eg. and salt to taste. Beat egg thorough ly in a tea­
cacies on ie.e in warm weather. Never leave food cup. add the milk and flavoring, mix an d bake about 
about a pick room. Prevent. 'as far as possible, the twenty minutes in an oven moderately h eated. May 
odor of food in process of preparation from reaching be served cold or warm, with or without je lly. 
th e sick room. N ever offer beef tea or broth with the Drin ks, properly prepared. are quite as important to 
s mallest particle of fat or grease on it, n or m ilk that is the sick room as food. Especial ly d urin g  the sum mer 
sour, nor meat or soup that is turned . nor an egg th at season, and when suffering from febrile conditions. 
is bad . nor vegetables that are und erdone. will the value and ad vRntage of cooling and refril!'erant 

Milk is  j u stl y held in high es�m as an article of drin ks be appreciated, while m uc i laginous demulcent 
diet for the sick. As a rule, it is agreeable to the pal- fluids will be found soothing to irritable states of the 
ate and easy of digestion; still, 

'In ord er to insure its alimentary canal and pul monary and uri nary systems. 
h ighest usefulness, d ue manag6ment is necessary. A I mperial Drink.-D issolve from two to three drach m s  
sim ple fresh m ilk diet is not only monotonous, b u t  fre- o f  cream o f  tartar in a q uart of  boi ling water, add t h e  
quentl y occasions trouble. Biliousness m a y  ensue and juice of one lemon and a little lemon peel, and s weeten 
gastric and intestinal irritation supervene; while the with sugal'. When cold. it may be taken freei y  as a 
purity and innocuousness of fresh cow's milk m ay cooling dri n k  and diuretic. A val uable drink i n  
m a n y  times b e  questioned. Only milk recently rlrawn threatened sunstroke and passi ve congestion o f  the 
from the udder should be u sed in the sick room, and, brain. 
on the score of safety. this should be boiled as soon as Lemonade. -Pare thinly the rind of a lemon and cut 
recei ved and set in a cool place. As a nourishing bev- the lemon into slices. Put the peel and sliced lemon 
erage, this boiled milk may be served either cold or into a j ug with an ounce of white sugar and pour over 
lukewarm, and for weak stomachs m ay be �reatly im- t hem one pint of boiling w ater. Cover the j llg closel y 
proved by the addition-when administered-of an and digest until cold. Strain or pOll I' off the liquid. 
equal quanti ty of carbonated water. Citron may be used i n stead of lemon, and like wise fur-

Milk Gruel.-Scald one-half pint of milk, add Elix nish es a grateful and re freshing refrigerant beverage. 
raisins, and allow to stand five minutes. Take a table- M ilk Lemonade. --Sugar, one and a half pounds. c,lis­
spoonful of cornstarch and thoroughly mix with two solved in a quart of boiling water, together with half a 
tablespoonfuls of cold milk. Having placed the scald- p int of lemon j uice and one and a half pints of milk. 
ed milk in a farina boiler over the fire, add the cold This m akes a cooli n g, a�reeable, nourishing beverage. 
milk and cornstarch, stirring the whole back ward and Linseed Tea. -Place in a j ug one o unce of bruised 
forward until  it begins to thicken; then add one ounce linseed, two drachm s  hruised licorice root, half ounce 
of sugar and let it  cook one min ute. Strain,  and place white su gar, and two tablespoonfuls of lemon j uice, 
in moulds in a cool place. an d pour over them one pint of boil ing wat.er. Cover 

Milk Gruel with Oatmeal.-Fi ne oatmeal, two table- lightly, and d igest for three or four hou1'R near a fire. 
spoonfuls; milk, one pint. Stir the oatmeal smoothly Strain through lineu before using. This makes a 
into the milk.  Then stir it quickly i nto a pint of boil· mucilaginous liq uid possessing demulcen t properties 
ing water and boil a few minutes until thickened. Add and of special val ue in bronchial and urinary affec-
a pinch of salt and sweeten with sugar. tions. 
J Milk Jelly.-As a variation in milk diet, the follow- Barl ey Water with White of Egg.-Take a table­
ing is recommended : Heat one quart of milk with one spoonfnl of coarse barley an d  wash well with cold wat er, 
pound of sugar, and, when the sugar is d issolved, con- rejecting the washings. T h en boil for an hour or more 
tinue the heat at a boiling tem perature for about ten with a pint and a half of clean water, in a covered ves­
minutes. Then cool well and add, slowly stirri ng, a sel 01' saucepan . Add a pinch of I'al t, enough sugar to 
sol ution of one o unce of gelatine i n  a cu pful of water. render palatabl e, and strai n. To foul' or six ounces of 
Next add the juice of three or four lemons. Pour i nto barley water thus prepared add the w hite of one egg. 
glasses and set in a cool place. It is necessary to h ay!' '.rhe value of this preparation in gastro·intestinal in­
,the mi lk quite cold before adding the other ingredients, flammation and irritation is not easily overestimated. 
el�e it will curdle. In the enterocolitis - of very young infants. its exclusive 

Milk Punch.-Good brandy, one or two tablespoon- administration for thirty-six or forty-eight hours will 
fuls; cold milkt one tumblerfnL Mix with sug(l.r and often re!ieY9 wneJl_;a1l otler measures bave.lailed.. 

[JULY 13, 18<}5. 
When a patient cannot be raised from the bed with­

out risk of exhaustion, a medicine tuhe or crockery 
feeder should be used, but the same appliance, or even 
one of tbe same appearance, should not be used for ad· 
ministering both food and medicine. The patient's 
mouth should be kept clean and fresh . as should also 
all external Burroundings. -J. H. Egbert, M.D.,  in 
Dietetic and H ygienic Gazette. 

.. . . . . 
Pi neapple Cnltlvatl o n  In Florida. 

The question i s  frequently asked us : " Can pi ne­
apples be successfully grown in Lake County ? " We 
un hesitatingly anSWer. they can. Many are grown, 
but generally i n  small patches, h ere and there, of 
which little is  known except to the ind ividual growe1'R ; 
yet sufficien t  to demonstrate the adaptab i l'lty of our 
soil, and showing that with th e same treatment they 
require elsewh ere success is equal l y  certain. We ':gi ve 
belo w a few facts concernin g  the plant and the mode 
of culture in the interior of the State. 

Although the lower Indian River and Lake Worth 
region is 'the great pineapple district of Florida, yet 
th ere are other portions of the State where much 
attention is now being given to pineapple culture. In 
t h e  vicinity of Orlando the ind ustry has probably 
made the greatest ad vancement. alth ough poe:sessing 
no greater natural ad vantages than many other por­
tions of South Florida. The best results are reach ed 
in this region by growing the plants under a grating 
cover, w hich atJords protection from occasional frosts 
and strong w i nds, and shuts out som e  of -the summer 
sunshine. The covel' is made of narro w boards plaee!l 
It few inches apart on stringers and su pported by post s 
at an elevation sufficient to allo w perllons to walk up­
right under it. The sides of  the sheds on the nort h 
and west are weath er-boarded i n  order to further pro­
tect the plants from cold wi nds. The cost of such sheds 
varies from $300 to $500 per acre. 

Near Orlando t h pre are th ree l arge pineries-Ruslilell's 
Fairview and Modela Park. The l atter i s  the largest 
covered pineapple fiel d  in Florid a, and probably the 
l argest in the world. I t  contains six acres and about 
60. ()()() plants. 

Pineapples grown under cover avera�e mttch larger 
in size and bave a better fla\'or than t hose grown in 
plantations, and bence command a better price. They 
generally net the shipper from 15 to 30 cents each. !Six 
th ousand apples sold from the Fairview p inery last 
year bronght $ 1 , 200. The suckers, however, prod uced 
by this pi nery, which are in great demand for plant­
i n g, were m uch more profitable, nearly $8,000 havi n g  
been real ized from thei r sale. 

While t h e  pineapple ripening season in the Indian 
River region is from April to September. in interior 
Florida it is not strictly confined to these mont he, as. 
under cover. t h e  flowering, and h en ce the fruiting of 
the plant, can be to some extent controlled. There is 
hardly a m onth in the year when ripe apples cannot 
be picked from the covered pineries. Grouuds border­
i n g  lakefil are favorite pinery sites. The plant requ i res 
frequent fertilizing to i mllJ re good and large fruit. 
Cottonseed meal is confilidered one of the best fertiliz­
er!! for pi neap ple plan tlil. 

A few facts concerning t h e  pineapple plant botani­
c ally considered may add interest to this article. Not 
many years ago many people who had not studied the 
subject thought that it was a pal'asite growing on pine 
t" ees, and that the fruit was grown in its aerial 
position. This idea m ay be accounted for by the fact 
that the fruit resembles the pin e  cone (it was so named 
from this resem blance), that the pineapple belongs to 
the botanical family Brom ilb.ceae, of which the long 
moss is a member, and that botanists say that all 
plants of this family are capable of " living on air 
alone." The pineapple plant has long, serrated, sharp­
pointed, rigid lea ves, ISpringing from the root of the 
plant, and from the center of the leaf cilll'ter a short 
flower stalk growth , bearing a single spike of flowers 
an d a single fruit. In the d evelopm ent of the fruit 
each flower and the bract accom panying it become 
thickened an d  fleshy, and this causes a crowd ing or 
growing together of the m ass, forming a !lingle fruit 
covered with berry-like projections-the w ithered tips 
of the remaining petals. It is these petal t.ips that 
give the fruit the appearance of being covered with 
eyes. The plant grows to the height of from three to 
five feet.-Am. Jour. Pharm. 

. . . � .  
UUliza&l o n  o f  Salt Water. 

The cable power plant of the Sutter' Street Railway, 
in San Francisco, probably gets its condensing water 
from a greater distance than any other street rail way 
plant in the world. The water is piped five miles from the 
ocean to the power plant. After use in the conden ser: 
it is piped to th e Lurline baths near by, at a tem pera­
t ure of 100 degrees Fah renh eit. The piping of the 
water is done by the Olympic Salt Water Company, 
and the Sutter Street Railway pays for its use in the 
,condensers. 

The daily output is 800, 000 gallon iii. The arrange­
m ent_ is one mutually agreeable to the street railway 
and salt water (',om pany, and may be a suggestion of 
what can be done elsewhere. 
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THE HERON. Th e  Ether. 

The neron is a wading bird of the family Ardeidae The old and fascinating problem concerning the 
and the old gen u s  A rdea (Linn.),  including abo the manner in which the ether moves with or through 
bittern s  and egrets. The food of the h eron consi!'ts m atter h as been at tac ked, says Nature, by H(>rr L. 
largely of fish and reptiles, b ut.it w i l l  eat sm al l m am- Zeh n d er, who contri b u t(>s an interesting paper on the 
ma1ia such as m i ce and even water rats. There was subject to Wied(>lllann's Annalen. He endeavored to 
found in the stoillach of one of these b irds seven small decide w h ether the ether is pushed along by atoms or 
trout, a mouse and a th rush . Eels are also a favorite bodies, or whether it pas<;es th rough them without re­
fOOQ w ith t h e  heron, but on account of their long, lith e sistance, or, fi nally, wh et her only a portion of the 
bodies they are usually taken to shore and k illed by ether adh eres to the pal"t icles of bodies. and this por­
pounding on the rocks or the ground. T he h e ron is tion onl y is carried along. The a pparatus used con­
able to disgorge its food, and w h en pursued by bi rds sisted of a cast iron cylinder in which a piston moved 
of prey often resorts to this measure. When looking ai rtigh t. A narro w t ube led out from one end of t h e  
for food the h eron usually stands in shallow water, cyli nder, doubl(>d back u pon itself, and returned b y  
w h ere it remain!' i m m o vable for a 101 l g  time, b u t  w h e n  t h e other end. Now, i f  the cyliuder w a !'  exhausted o f  
it sees a fi s h  or other kind o f  food i t  stri kes i t  w i t h  i t s  ai r, and t h e  piston pu shed t h e  ether before it, the lat­
sharp bill .  When at tacked the h eron i nstincti vely tel' wou l d  streaw t h rough the narrow tube W Ith a ve­
aims at t h e  eye of its ad versary. E ven a gam e co("k l ocity greater t h an that of t h e piston in the ratio of 
h as d i fficulty in protec t ing i tsel f frOIll t h e  h e ron . T h e  t h (>  sectional areas of the cylinder and the tube. This 
beak of this bird is  som eti mes set on the end of a stick ratio was 560, an d exhaustion was carried to 1 · 40, 000 

a n d  used as a spear. The body is rather com pr(>s!'(>d ; of an atmosphere. 
the n ec k  is very long and is well fea ther(>d. The wings To test the motion of the ether, a beam from a bril· 
and legs are l ong. The ser!'a ted middle claw is for reo liant 80d i u m  flame was passed through two thick 
moving from the b il l  the st icky down which is apt to parallel glass plates, the second one being silvered at 
ad here to i t  after cleaning the pl u mage. The nest is the back. This plate, by its two reflecting �urface!', 
almost al ways built u pon some elevated spot, as the split the beam into two, each of w h ich traveled through 
top of a large t ree or on rocks n ear the coast. It is a one portion o f  the narro w t u be. The two beams, re­
large and C'lnmsy looking n(>st mad e of sticks and flected near t h e  cylinder by a rectangul ar prism, were 
J i ned w i t h  wool. The nests are clustered n(>ar to- recombined by the same t hick plate and retnrned along 
geth er for m utual protection . The eggs are from fou r  the way th (>y h ad traveled, bei n g  final l y  reflected into 
to fi ve in number and are of a pal e gr(>en. The h eron I t h e  read i n g  telescope by t h e  first plate. I nterference 
it8elf is gray running into 
black and the plume is 
dark slaty blue. The total 
length of the bird is about 
three feet. 

The heron is widely dis­
tributed. The Louisiana 
heron is called by Audubon 
the ,. Lad y of the Waters. " 
The American varieties of 
the heron are somet imes 
seen as far north as Massa­
ch usetts. The heron was 
once one of the cOlllmonest 
English birds. but on ac­
count of the drainage of 
the s wamps it is now sel­
dom seen except in locali­
ties where the conditions 
are such that the birds can 
flouriRh. For our engrav­
�aving we are indebted to 
Le Natural iste. 

... . ... 
R a I I  _ a y Eoterprllte 10 

Egypt. 

Consul Penfield, United 
States consul at Cairo. in 
a report to the State De­
partment, remarks as fol­
lows : It is !'aid that Egypt, 
in proportion to popula· 
tion, has m 0 r e rail way 
mileage and better service 
t h a n  Austria-Hungary. 
Spain or Portugal. All 
rail ways are government 
property, with the excep­
tion of a short suburban 
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THE HERON. 

road from Alexandria along the Mediterranean to fringes were th us prod uced in the field of view, the 
Ramleh, a 15 mile line con necting Cairo with the motion of which would h ave i ndicated a motion of the 
health resort of Helouan,  and a steam tram way on the ether. But no such motion was observed when the 
bank of the Suez Canal, j oi n i n g  Port Said with Is- tubes were thoroughly exhausted. so that it m mt be 
mail ia. These private enterpriges, as well as the gov- concl uded that the ether passes freely through solid 
ern m ent J i n es, are very profitable. The income of the bodies. The corollary to this con clusion, that th ere is a 
latter is pledged to certain Europ(>an creditors of the relative motion between th(> eart h and the lumi n i ferous 
country. as a partial conseq uence of the extravagance ether, though in vestigated by t h e  author by means of 
of Khedive Ismail . a n(>w and ingenious apparatus on the Rosskopf, near 

A network of rails spreads over most of the d elta, Freiburg, could not be proved. 
and the main line has for t wo or three years extended • '. • 
southward in the Nile valley to Girgeh ,  336 m iles from Thc Theory of a Dra_ Cot. 

Cairo. T wo years hence, the road will be completed A writer in the Railway Review thus explains why 
to Keneh, 66 miles further south ; and contracts h ave it  is that a knife cuts better when drawn across the ob­
j ust been signed for carrying it  to A ssouan, the frontier j ect to be cut : 
town of Egypt, at th e fi rst cataract of the Nile, and " This m atter of varying the angle of cut by varying 
710 miles from the Med i terran ean. This termin us is the m otion of the c u tting tool is something that is 
expected to be reached in time for the Upper Nile learned almost insti nctively in actual practice. T il e  
tourist traffic o f  1897·98. small boy very q uickly comes to understand t h at hi!'  

The moderate speed at which all trains are driven, k n i fe will cut better if  h e  gives the blade a d rawi ng 
save th e expresses, and the chea pness of native labor motion while cutting. This is due to two reasons : One 
perm it the working expenses to be kept much below that t h e  knife, even on the rare occasions w h en it is 
the E uropean average. A level country, with frosts "harp, is  microscopically a saw, and the dra w ing 1lI 0-
and v iolent storms unknown, m akes railway construc- tioll gives the teeth a chance to act ; and the other 
tion a simple m atter. Rock blasting, t u n neling, ex· that, as the drawing becomes more rapid, the cutting 
cavating, and trestle building are practically un- angle of the blade is made smaller and sharper, so that 
necessary. a rapid draw really gives a temporary sharpne!ls to the 

• ' . '  • instrument. TheAe are trifling and elementary mat-
GEN. MILES strong-ly advocates extendi n g  the UEe ters, but they will serve to emphasize what I h ave 

of the bicycle in the army. The Signal Corps is now many a time urged upon young mechanics : the 
making a good d eal of the specialty of wheelin g, and desirability, nay, the very necessity, of close observa­
its use in this branch of the service is to be still further tion of and speculation upon the reasons for the com-
developed. mon phenomena of everyday life." 

Coloring Pla otograph •• 
Hector Kraus th u s  descri bes a process recently 

patented in Germany. The pi<-tures are colored from 
the back. T h e  coloring perm its the finest details, in 
regard to light an d shade, while the brill iancy of the 
colors and th e effects prod uced perfectly h armonize 
with the general tone of the photograph itsel f. T h e  
colors employed for this purpose are aniline colors, 
which are dissol ved in water or alcohol, and t h e  solu­
tion, which can be made either warm or cold, must be 
as concentrat(>d as possi ble. N umerou� experiments 
h ave s h o wn that certain an il ine color�, di�solved in 
water or pure alcohol, give the d esi red results, w h i le 
other colors req uire a sol ution, i n  a m ixtu re of alcoh ol 
and acetic acid, ill order to be uti lized for this purpose. 
The n u m ber of aniline colors which can be prod uced 
in this manner is, of courl'e. unl i m itpd. Th ose colors 
di!'sol ved in alcohol, or in a m i xture of alcohol and 
acetic acid, must be kept i n  well stopper(>d bottles, so 
t h at they keep as long as possible t h e  capacity of 
penetrati ng into the paper or other lllaterial. In order 
to use th e prepared colors, they must be diluted with a 
m edium, consisting of pure alcohol, or alcoh ol m i x(>d 
w i t h  acetic acid.  T h is medium m akes it possi ble for 
the artist to weaken the different col ors more or le�8, 
and t h u s  to produce darker or lighter tints ; besid es, it 
increases the pen etrati ng capacity of t h e  colors. T h e  
photographs, no matter o n  w h a t  paper or b y  w hat 
process they are IlIade, are colored before they are 
mounted, without undergoing any previous prepara­
tions. It is only necessary that the pri nt. is flat, wit-h­

out creases or oth er de­
fects. The pri u t  is  placed 
on a retouching frame. or 
a similar apparatm', on 
wbich it can be seen by 
t ransmitted light, then the 
colors are applied with the 
bru8h, on t h e  back of the 
pri nt, and diluted with a 
certain q u antity of the 
medium. It i s  only neces· 
sary to k eep exactly the 
contou rs. or different out­
lines of the pictures. The 
colors possess an extra· 
ordinary penetrating ca­
pacity. and en ter at once 
into t.h� pap"r, for which 
they p o s s e s s  a great 
affinity. It is, therefore, 
very easy to control t h e  
progress o f  t h e  work, and 
to apply the colors within 
the limits where they are 
necessary. The liquids 
wh ich have served for the 
preparing of the colors 
evaporate very quickly, 
and only the colori ng mat­
ter itself remains in the 
paper. By t u rning over 
the print it can be ob­
served how the colors ap­
pear on the front, and- it 
is possi ble to exactly j udge 
the effect produced by the 
colors, and, if necel>sary, 
to strengthen th em by t h e  
application of f u r  t h e r 

tints. After the picture is colored to satisfaction, it 

can be m ounted -and burnished like any other photo­
grap h ; small high lights and finishing touches. such 
as je welry or other small detailE', can afterward be ap­
plied with ordinary body colors on the front sid e  of 
the pict u re. -Photographisches Archi v. ,  Photography. 

An ElectriC Shock. 

A curious accident occurred at Rochester, N. Y. , 
June 20. Mr. Frank E. Grover, foreman of the Roch ­
e!'ter Gas a n d  Electric Company, who is em ployed at 
the power house at the lower falls, recei ved a sh ock 
from th e · ... rush es of a series wound continuous current 
d ynamo carrying its full complement of 60 series arc 
l ig-ht strt'et lam ps. The electromotive force was thus 
nearly 3. 000 volts. He was resuscitated after an hour 
and a q uarter's hard work by a physician and t h ree 
work men. The men in t h e  station had been made 
familial' with the D'Arsonval m(>thod, and they went to 
work at once to produce artificial respiration by rais· 
ing an d lowering the arms in rhythm and at the same 
ti m e  alterllately pressing and releasing the chest. This 
was con ti n u ed until a physician arrived. He ordered 
the treatment to be conti nued, though apparently 
the patient was dead. Shortly after Grover began to 
show signs of life ur.d in a fe w m inutes natural respira­
tion set in and he soon was well enough to be sent 
home. The physician pronounces him out of dang-er. 
All agree he would h ave died had not arti ficial respira· 
tion been resorted to. There are many cases on record 
where death resulted from much less intense currents, 
while in some the voltage was as low as 500. 

© 1895 SCIENTIFIC AMERICAN, INC.



J t itutifit  �mttitl'. 
Elec&rocutlon. 

By the laws of the State of New York the gallows 
and b anging for the execution of criminals condemned 
to death are done away with and the instantaneous 
electric current is mbstituted . T h is method has been 
employed in New York State for the past four or fi ve 

years, and is generally conceded to be a vast im prove­
ment upon the com mon hangman's operations. If 
anything con nected with the forcible extinguishmen t  
o f  the l ife of a crim inal can be designated a s  humane, 
then the electric process may be rightfully so classed. 

teen seconds, when the current was cut off, the whole 
time duri ng wh ich the current W8.9 employed being 
fifty-seven seconds. 

of electricity a watt, which is defined as the unit of 
energy or working power. 

Fearing the foregoing very simple facsimile may not 
be sufficiently lucid, we can measure this energy by a 
better and more accurate method. Taking the current 
employed on D r. Buchanan, 1,760 volts, 8Yz amperes. 
If we multipl y the former by t.he latter, we have 1, 760 
X 8Yz-equal 14,960 watts. Now it h as been demon­
strated by electricians that 746 watts equal one horse 
power. If we divide 14, 960 watts by 746 watts, we get 
the potency of the current employed to kill Dr. Bu­
chanan as equal to 20 horse power. Such power sud­
denly liberated in a human body can have but one 
result-to kill. It did kill, the death being sudden and 
painless. 

The most recen t case of electrocution is that of a 
m urderer named Buchanan, who was executed at the 
Sing Sing prison on the 1st of July. 

The New York Herald gives a graphic description of 
the scene, by Mr.W. J. O'Sullivan, from which we make 
the followi ng abstracts : 

After this current had been shut off, the prison 
physician, D r. Irwin ,  and a very experienced physi­
cian , Dr. E. F. Sheehan, of Sing Sing, who has at­
tended nearly all the electrocutions, examined the 
neck to discover if the carotid arteries gave any indi­
cations of pulsating. The body of the unfortunate 
man emitted two gurgling sonnds, with an interval 
between them. The electrician was instructed to 
again pass the current through the body, w hich he 
did, send ing 1,760 volts of 8Yz amperes for three sec­

onds, and lowering the current to 200 volts for twenty 
seconds, when the curren t  was sh ut off entirely. 

In the case of Dr. Robert Buch anan, who was elec­
trocuted yesterd ay, every one present was surprised 
on his entrance. Wi thont t h e  least evidence of fear 
or bravado he came leaning on t he arm of a clergy ­

man. walked to the death chair without the sl ightest 
indication of h esitancy, and after seating h imself fol ­
lowed with his eyes the process of strapping his legs 
and arms. There was no tremor of the lip� nor nerv­
ous twitchings of th e hands. To all outer seem ing 
he was calm, an d  was undoubtedly courageous. 

'j'he body was then examined by n early al l the phy­
sicians present, to determine if the faintest heart beat 
could be detected, and the consensus of opinion was 
that life was extinct-as the writer verily believes it 
was. After this examination the body was placed on 
the antopsy table. 

In relation to the two gurgling sounds emitted, and 
which have been and will be magnified and exaggerated 
by caterers to the morbid and grewsome, it will only 
be necessary to' recall to the reader's mind the fact that 
death by electricity is by asphyxiation, or as it is more 
popu larly known, by suffocation, a d eath similar in 
this respect to one from drowning or strangu lation, etc. 

A fter the strappin g  was completed , and the leather 
lIl ask and cap arranged, on e of the electrodes was 
strapped below the knee, the other being in the cap 
put on the head. At a sign from one of the officials 
the electrician t urned on the electric current, a sudden 
powHful and intense tonic contraction of t.he entire 
muscular system was seen, the body straightened, the 
legs and arms contracted vigorously, the leather bind­
ing straps creaked loudly, the entire surface of the 

bod y below the base of the neck blanched, the arms 
and legs became apparently and were actual ly blood­
less, and Dr. Buchanan was dead. 

To many the terms volts and amperes convey but 
an indistinct idea of the potency of the agent used to 
i nduce death, and the haziness of this i dea has been 
materially increased by horror mongers who have ex­
ploited themsel ves recently throngh the press, the 
1ll0:;t noticeable feature of their lucubrations bein g  the 
absence of the elements kno wled ge or disinterested­
ness. 

• • • • 
Castelar o n  the Press. 

When I take in my hands a newspaper, when I sur­
vey its columns, when I consider the variety of its 
matter and the rich ness of its news, I cannot help 
feeling a rapture of joy for my age and pity for those 
ages which did not know this prodigy of h uman intelli­
gence-the most extraordinary of all its creations. 

As m uch confusion seems to exist relati ve to the 
lethal effect of the electric current as employed in 
electrocutions in this State, it  may be of interest to 
descri be the mode of employing the electric force at 

these executions. 
In Dr. B uchanan's case, the first shock was given by 

a current of 1,760 volts and 8Yz amperes. This lasted 
for seven seconds, and the current was lowered to 200 
volts for thirty Iseconds, then raised to 1, 740 volts for 
three seconds, and again lowered to 200 voltt; for seven-

If the reader will regard the voltage as the speed or 
velocity of the cnrrent and th e amperage as the mass 
or volume of this sallie cnrrent, he will glean through 
this im perfect parallel some idea of what is meant. It 
i" "trange that those who have d iscussed this matter 
in the daily papers either wittingly or u n wittingly 
avoid mention of the am perage, without which no 
estimate can be formed of the potency of the cnrrent 
or its energy. A locomotive and a bee may travel at 
the same rate of speed, say twenty miles per hour. 
That speed would, in the case of electricity, be the 
voltage. Shonld a person come in collision with the 
bee little damage would ensue, though the obverse 
would be the fact in the case of the locomotive. 
Wherein lies the difference, both having the same 
speed or voltage ? It l ies in the volume of the mass 

01' body of each. This would be the amperage in the 
case of electricity, and if we multipiy the speed 01' 
velocity by the weight or volume of the mass or body, 
we get the striking force, or what is terllled in the case 

I can understand states of society without the steam 
engine, without the telegraph, without the thousand 
wonders which modern industry has sown in the 
triumphal way of progress, adorned by so many im­
mortal monuments ; but I cannot understand a state 
of society which is without that great book of the 
daily press in which are registered by a legion of 
writers, who ought to be cousecrated to the people, 
our affiictions, our perplexities, our fears and the de­
grees of perfection wh ich are approaching in the work 
of realizing an ideal of j ustice upon the face of the 
earth. 

If one day there were called to j udgment all the 
institutions in which people so much rejoice, and were 
exhibited, each carrying in one hand the good it had 
done and in the other the evil, perhaps none could 
rise so pure as the press, and none would merit a 
benediction more justly due from the human con­
science.-Emilio Castelar, Los Angeles (Cal.) Record. 

RECENTLY PATENTED INVENTIONS. 
Ene;ineering. 

C U T  - OFF VALVE.-Franz Markgraf, 
New York City. This invention covers a simple valve 
mechanism contained entirely in the steam chest with the 
main slide valve, with which it acts in unison, being au­
tomatically controlled by the same means that controls 
the flow of steam to the valve. The latter has an arched 
steam duct entered by an Induction port at the top of 
the valve, there being an exhaust cavity between the 
lower ends of the duct, a spring. pressed cut-off valve cov· 
ering the induction port, a cut-off valve actuating device 
moviug it against the stress of the springs. There is 
ample provision for correct adjustment to secure a criti . 
cal regulation of the cut-off, and thus effect an economi· 
cal and automatic �tion of the supply of steam to the 
cylinder. 

Railway Appliances. 

Miscella neous. 

BICYCLE DRlVING GEAR.-Dan G. Hol­
ton, Cooperstown, N. Y. This a changeable gear, appli· 
cable to wheels of any make, which may be readily 
changed from high to low gear, or ;vice versa, while 
the wheel is In motion. It has a large sprocket wheel 
jonrnaled on a small one, with a driving connection be­
tween the two wheels, there being a loose back plate on 
the larger wheel and a locking hlock moving radially 
on the plate engaging teeth on the inner side of the large 
wheel. 

FOLDING BOAT.-John H. Rushton, 
Canton, N. Y. This boat has a solid bottom, canvas 
sides to the upper edges of which a gunwale is attached, 
and braced nprights hinged to the bottom supporting the 
gun wale. All parts of the framework and bottom are 
attached together, so that when folded the parts cannot 
get lost, and In setting np all the parts are easily brought 
to their proper position. 

MACHINE FOR DEHAIRING FUR SKINS. 

CONDUIT ELECTRIC RAILW AY. _ Ed- -Conrad Schirmer, Brooklyn, N. Y. This machine pro­
ward Ebi, Cedar Rapids, Ia. This invention contem. vides for the use of two brushes in connection with a 
plates the use of an all.metallic circuit in an underground comb for separating the fur to expose the hair or bristles 
conduit, although, if desired, the return may be effected to be clipped by the shears, one of the brushes being a 
through the rails. The trolley comprises oppositely pro- reciprocating bnlsh operating in conjunction with the 
jecting and pivoted arms carrying the trolley wheels, ?omb, while t�e oth�r brush Is hel� In stationary yet a�­
ther� being toothed gearing between the inner ends of Justable be�nngs, ms�ad of bemg reCIprocated, as m 
the arms and the lower end of a vertical rod, by turning oth�r machmes of thIS character. The shears have a 
which the arms may be raised or lowered to throw the �trRlght up.and down cut, a?d �ay be re.adllY b�ought 
wheels into or out of contact with the wires. I 

mto operation .or n;ndered mactive a� deSIred, ,;hlle the 
feed for the skin bemg operated upon IS automatIc. 

CAR FENDER. -Isaac Macowsky, New S U G A R  M I L L  SHREDDER.-Cyprien 
York City. Journaled in pedestals attached to the car Dube, Havana, Cuba. Combined with the endless con· 
bottom are shafts connected by gears with a fender and veyer and chute carrying the cane to the mlll Is a series 
with a crank arm from which an operating lever extcnds of toothed disks on a shaft which act on the cane to re­
up through the car platform, the fender being normally duce it to longitudinal shreds. A roller holds the cane 
held a certain distance above the ground, but being down on the conveyer and prevents its escape from the 
moved downward to rolling contact with the rail. by the action of the toothed disks, there being gnards between 
motormau or gripman actuating a hand or foot lever. the disks to prevent the carrying over of the cane. The 
The improvement may be applied to any form of car improvement is desigued to insure a more complete ex­
without intel fering with the brake mechanism, or with traction of the juice and to economize power by putting 
Its cable or electrical appliances. the caue in the best condition for the most effective ac· 

C LAW BAR. -Louis T rauth and W i l  
liam D. White, Gretna, La. This improvement comprises 
a heel readily attached to the orriinary claw bar to serve 
as a variable fulcrum having a firm bearing at its bottom, 
and enabling the claw bar by a continuous movement to 
readily withdraw a spike without bending it. The heel 
may also be adjusted to give increaBed leverage and with· 
draw the spike m two movements. 

ROLLING STOCK FOR SINGLE RAIL 
'l'llAllIWAys.-Charles Ewing, Barrackpoor, India. This 
i ,nprovement contemplaws the employment of track and 
trdction wheels, the latter only on one side of the rail, the 
car frame overhanging on the other side, and the equili­
brium of- the car being obtained by the weight of the 
tl'llf'tion wheels and tileir fittings, or the leverage gained 
by the distance of the traction wheels from the rails. 
The cars may be built at a low cost, being especially de· 
signed for 11se on a cheaply built railway. and to retain 
a fnll load over a badly graded road, as a substitute for 
wagon transportation. 

tion of the rolle .  
DEFECATOR. -Lo u i s  Amed ee Roussel, 

Patterson, La. This i.mprovement comprises a vertical 
scum delivery stand pipe in a pan, an adjustable fuunel 
011 the upper end of the pipe and a coil of pipe in the 
base of the pan, with means for heating the jnice In the 
bottom of the pan with gradually diminishing heat from 
the outside of the vessel toward the center, to cause the 
scum to rise to the surface and float to the funnel. A 
pipe discharging through perforations at the level of the 
liqnid in the pan forces the scum to the funnel, effecting 
perfect defecatiou without manual labor. 

EVAPORATING P AN.-William S. Bal­
lou, Bainbridge, Ga. This i8 an improvement in cooler 
and skimmer attachments for ordinary sirup boiling ket­
tles. It is an apparatus to be applied to an ordinary keto 
tle to enable the sirup to be rapidly boiled over a hut 
fire without attention, the sirup being moved over and 
over to and from the kettle, and being passed through a 
strainer and skimmer, so that it Is effectually cleaned 
and only pure sirup left in the kettle. 

CALIPERS. -George Harris, New York I BASKET. - Lewis Bennett, Sch uyler, 
City. Tbill iUlltrument has sectional 81'll1s or legs pivoted N. Y. This is a strong and light baBket, which may be 
at their upper ends to the opposite ends of a body sec· , cheaply made, and Is more especially designed for use on 
tion formed of curved or bowed central parts, with an I farms. It is made of a single piece of sheet metal pressed 
adjusting device for regulating the movement of the or stamped into form, and havmg at its upper edge a 
body members toward and from each other, and the in· hollow rim, filled by a wooden strip, while Its curved 
strument having a micrometer adjustment. sides are provided with a series of annular enclrcling 

P o  R T A B  L E STRUCTURE.-Laurence folds. 
Nolan, New York City. This is a foldable frame ADVERTISING SIGN.-Joseph P. Pap­
adapted for suppot:ting shelves or other p!ll'JlOses. It pin, Brooklyn, N. Y. To serve as bulletlu boards, to be 
has pairs of legs pivoted at their middle and pivoted set temporarily on the sidewalk in front of stores, etc., 
jointed arms connecting them at this point, pivot bolts this inventor has devised a simple construction, not 
passing through the upper ends of the legs of each liable to be upset by the wind, and which may be con­
pair, and stirrups pivoted on the bolts to adapt them for veniently folded to store the sign m a small space. It 
attachment to a bar. consists of two hinged frames covered by sign sheets 

HAME FASTENER. -John N. Goodall, made of a single piece of sheet metal, the connecting or 
top portion of which forms a hood for the upper jointed 
ends of the frames, and forma also a spring for closing 
the frames. 

Portsmouth, N. H. This deVIce comprises a slotted 
barrel through which extends a screw having right and 
left threads, nuts carried by the screw projecting through 
the slot and hooks on the nuts engaging the eyes of the 
hamC!!. The device Is intended to take the place of the 
ordinary strap and buckle, may be readily applied to the 
hames to clamp its two ends together and adjusted by 
simply turning a thumb piece. 

SASH SUPPORT AND LOCK.-William 
w. Dwigans, Arkadelphia, Ark. This improvement 
comprises a curved pocket near the lower end of the side 
bar of the sash, and a number of curved pockets in the 
bead strip, push pieces entering the pockets and pro­
jecting out through the bead strip, while a hall between 
the sash and bead strip Is adapted to enter the pockets. 
The device effectively supports the sashes at different 
points of elevation and antomatically locks the window 
in closed adjustment. 

WASHING MACHINE. -Levi B. Pettit, 
Bridgeton, N. J. This machine consists of a tub 'in 
which is a semi.cylindrical rubbing board, and the cover 
of the tub has a central ball socket through which pro­
Jects the shank or handle of a rubber, the clothes placed 
on the board being rubbed by moving the handle back 
and forth. On the tub bottom Is a sliding rack which 
may be pulled out to afford a support for clothes before 
or after they are washed. 

CORD FASTENER FOR ENVELOPES. -
Malcolm Scougale, Fort Worth, Texas. For securing a 
cord on a merchandise envelope or like package, this in· 
vention provides means for permanently holding one end 
of the cord and temporarily securing the free end when 
desired. The device comprises a pair of opposed 
apertured disks, the o11ter one convex ou Its outer sur­
face, and a head above It on a shank extending through 
the disks. The shank proper as well as the head is of 
two thicknesses, the cord being secnrely held by forcing 
it between the members of the shank. 

TOOTH BRUSH. - James W. Dennis, 
Cincinnati, Ohio. The brush, according to this inven­
tion, is so connected with the handle that it may be 
carried to various positions, and when placed at an angle 
will be some distance removed from the handle. The 
improvement provides a umversal joint or connection 
whereby a head may be attached to the handle to re­
ceive heads of different brushes. 

MATCH Box AND CIGAR CUTTER. ­
Isaac L. Townsend and John Conway, Perry, Iowa. In 
this box the matches are so placed that by the pressure 
of a button a match Is delivered, and when It Is with­
drawn it Is also lighted. In a compartment at one ea4 
of the box is also arranged a knife or cutter, moving be­
neath apertures m which a cigar tip may be placed, and 
adapted, on the pressure of a button, to cut 011 the cigar 
tip at the same time that the match Is pushed out. 

SAFETY PIN. --Eph rai m B. Lee, Weston, 
Mich. This is a pin made of a single piece of spring 
wire, and adapted to be easily locked and unlocked when 
placed in or removed from the goods. Its tension and 
operation are such that when the pin is removed from 
its sheath it does not fiy outward, but always remains 
nnder cover or in close proximity to a shoe, constituting 
a lock which protects its point. 

LADIES' HAT OR HAIR PIN. - Paul 
Jeanne, Greenville, N. J. This Is an ornamental pill 
having a movable part arranged to readily change its 
position on the slightest movement of the wearer's head 
The invention comprises a casing carrying a vertical 
shaft, and a sleeve removably connected with a support­
ing bar or pin carrying an ornament, the shaft locking the 
sleeve to the bar or pin. The turning of the shaft and 
ornament at each motion greatly heightens the effect and 
appearance of the device. 

Designs. 

PLATEAU FRAME.-Philip F. Schaefer, 
New York City. This Is a low round stand whose sup­
ports each consist of an amma!'s head and leg, in foliated 
ornamental work, the body being surmounted by a 
border comprising a band and a series of small fignres. 

TOBACCO PIPE.-Peal'sall B. Jackson , 
New York City, In this pipe the stem, at the portion 
adjacent to the bowl, represents an athlete's shoe and 
stocking, as if on a foot and leg, the bowl rising from 
the iustep and ornamented to simulate a foot.ball. 

NOTE.-Copies of any of the above patents will be 
furnhobed by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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NEW BOOKS AND PUBLICATIONS. I the title of . . A Practical Treatise on the Balance 

A ' F ' LEDGER A Spring." 'l'he author has greatly enlarged that work, so ANSTAD S INt�CIE� S
t ' ' t b as to include such subjects 118 the demagnetization of new s
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y walChes. It treats of the making of balance springs, mem ers 0 en C1arv sOCle les. . .  . . 

01 0 A t d E' '01 ' W· walCh balances, "pringmg and timmg, SpeCIal and na· e • ans a ,  au J alre, IS. tural compensations. the adjustment for isochronism, the 
This Is a copyrighted book, sold at $5, $6, or $7, adj ustment for positions, heat and cold. The effect of 

ruled for a specially devised fonn of keepmg assessments, modern walCh manufacture is to tend to dispense with 
dues, etc., of benevolent associations, lodges, etc. The the services of watch repairers. If things go on in the same 
author has had long experience with such societies as way, the time wili come when the adjustments and the 
financier and bookkeeper, and the system he bas per- finer branches of work wtil be about all that IS left of the 
fected is designed to insure entire accuracy, '\)e very con- trade worth having. 
venient, and easily learned from the instructions and 
practical illustrations given in Its first pages. 

GESCHICHTE DER EXPLOSIVSTOFFE. Von 
S. J. von Romocki. I. Geschichte 
der Spren�stotJchemie, der Spreng­
technik und des Torpedowesens bis 
zum Beginn der neuesten Zeit. Ber­
lin : Robert Oppen h eim (Gustav 
Schmidt). 1895. Pp. 395. 8vo, illus­
trated. Price 12 marks. 

A very curious and mteresting work on the history of 
explosives and the torpedo. The book has a nnmber of 
reproductions of rare old engravings and contains copious 
annotations and references to classical and medieval 

writers. It IS the first volume of a series which will take 
the work up to the present time. 

REPORT OF THE A:r.IERICAN H.UMANE 
ASSOCIA'l'ION ON VIVISECTION AND 
DISSECTION IN SCHOOLS. Chicago. 
1895. Pp. 64. 16mo, pamphlet. 

This booklet contains some startling facts regarding 
vivisection In schools. The statement that any such 
practice really existed met at first with general incredn­
Iity. Even if vivisection were rarely done, it seems 
almost improbable that children of pnblic school age 
should be reqUIred to become familiar with the procese 
of mntilation and the phenomena of death. The value of 
vivisection m medical schools must be admitted, but its 
use in ordinary schools cannot be condemned too strougly. 
The pamphlet contains the opinions of such well known 
people as D. G. Brinton, W. D. Howells, Dr. Morgan Dix, 
Cardinal Gibbons, W. W. Story and others. 

THE POCKET GOPHERS OF THE UNITED 
STATES. Bv Vernon Bailey. Wash­
ington : Bulletin No. 5 United States 
Department of Agriculture, Division 
of Ornithology and Mammology. 
1895. P p. 47. 8vo, pamphlet. plate, 
map. 

I.A THERAPEUTIQUE DES TISSUS. Com­
pendium des medications par les Ex­
traits d'Organes animallx. By Dr. 
M. Bra. Paris : J. Rothschild. 1895. 
Pp. 624. 8vo, 72 engravings. 

A work on medication by means of animal organic ex­
tracts according to the method of the late Dr. Brown­
SC'luard. 

L' I NDUSTRIE CHIMIQUE. 
Paris : J. B. Bailli?lre 
Pp. 346, 16mo. 

Bv A. Haller. 
et" Fils. 1895. 

This work is a reprint of Mr. Haller's report on the 
chemical and pharmaceutical products exhibited at the 
Columbian Exposition of 1893. It contains many out of 
the way facts about the manufacture and use of the 
rarer chemicals, essential oile, and other pbarmaceutical 
products. The work is freely illustrated with graphic 
symbols. 

CHURCHES AND CHAPELS. Designs and 
suggestions for church building COlD­
mittees. architects and builders. By 
F. E. Kid der, Ph.D.,  architect. New 
York : William T. Comstock. 1895. 
Oblong octavo, cloth. Pp. 55, 52 illus­
trations. Price $1. 50. 

In this work the author has chosen a subject that has 
not been written upon for a nUlllber of years, and we be­
lieve this is the only book of Its kind treating on 
modern church building. We believe the book will be 
found very useful to architects. Church building com­
mittees will find the fioor.plane of great assistance m de­
ciding upon the best arrangement for their especial needs. 
Nineteen designs, illustrated by forty-six drawings and 
loalf tones, and embracing almost every approved ar­
rangemeut for modem churches, are given, and the 
larger proportion of the designs have been e:>::ecuted 
from the author's plans. Besides these designs the 
author has given much practical mfonnation on the con­
struction wd roofing of churches, planning aud seatmg, 
windows, bells, etc., and several pages on acoustiCS, 
heating, and ventilation. 

SCREW PROPELLERS AND MARINE PRO­
PULSION. By 1. McKim Chase, M. E. 
New York : John Wiley & Sons. 1895. 
Pp. 223h xxxi. 8vo, plates, tables. 
Oloth. .t'rice $3. 

The author commenced the preparation of this treatise 
with a view to supply a want that he had found existiug 
among workmen who are engaged In bUJiding propellIng 
screws. Bis purpose was to place before them a com­
prehensive and practical work that should elUCidate the 
principles of screw propel lers, the manner of their gen­
eration and their peculiarities, and explain the various 
methods employed m tl.eir construction. The section 
devoted to marine propulsion is also valuable. 

THE WATCH A DJUSTER'S MANUAL. 
Being a practical �uide for the watch 
and chronometer adj uster in making, 
springing, timing, and adj usting for 
isochronism, positions and tempera­
tures. By Charles Edgar Fritts. 
New York : Charles E. Fritts, 307 
West '.rwelfth Street. 1894. Pp. 364. 
56 illustration!!. 8vo. Cloth. Price 
$3. 50. 

This valuable book is written by an horological expert 
who has written a great deal for the watch trade journals 
under the nom de plUllle of .. Excelsior." The genn of 
the present work was a book pnblished in 1876 under 

COLOR IN THE KINDERGARTEN. By 
Milton Bradley. Springfield, Mass. : 
The Milton Bradley Com pany. Pp. 
57. 12mo, illustrated. Price 25 cents. 

COLOR IN THE SCHOOL ROOM. A manual 
for teachers . By Milton Bradley. 
Springfield, Mass. : The Milton 
Bradlev Com pany. Pp. 107. 12mo. 
sam ples of colored papers bound in. 
Price $1. 

ELEMENTARY COLOR. By Milton Brad­
ley. P p. 128. 12mo, 64 il lustrations, 
colored plate. Price 75 cents. 

Froebel made no mistake when he included color as a 
part of the first material used in his system of elementary 
education. When the author of the series of books noted 
above began many years ago to manufacture kinder­
garten material. he found it impossible to match differ· 
ent lots of colored papers. There were no generally ac­
cepted standards of color, and every manufacturer made 
paper to snit himself; this led him to study the problem 
of a simple nomenclature for the standard colors and 
also to attempt experiments which would permit of BUp­
plylng nnifonn educational material. The system pre­
sented in this series of books is based on the well known 
principle of th� Maxwell wheel, originated by the late J. 
Clerk Maxwell; some valuable improvements were tntro­
dnced in this device. The Bradley system of color iu­
struction both for the kindergarten and primary school is 
fully outlIned in these three books, which areJreely illus­
trated with engravings, charts and samples of the Brad­
ley papers. 

I2W" Any of the above books may be purchased through 
this office. Send for new book catalogne just pnb· · 
liehed. MUNN & Co., 861 Broadway, New York. 
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TABLE OF CONTENTS. 

1. An elegant plate in colors showing a residence at 
Bridgeport, Conn. , recently erected for Christian 
M. Newman, Esq. Three perspective elevatious 
and fioor plans. Cost $5,500 complete. Architect, 
Mr. Samuel D. P. Williams, Williamsburg, N. Y. 

2. A handsome residence at Glenwood, N. Y., recently 
erected for Wm. R. Innis, Esq. Two perspective 
elevations and fioor plane. An attractive design. 

S. A modern cottage of attractive design recently erected 
at New Rochelle, N. Y. Perspective elevation and 
1I00r plans. Estimatcd cost $3,000. Architect, C. 
B. J. Snyder, New York City. Design in the 
American order of architecture. 

4. A summer cottage at Great Diamond Island, Me., re­
cently erected for Edward L. Goding, Esq. 'rwo 
perspective elevations and lIoor pians. Cost $2,500 
complete. A picturesque design. Mr. A. Dorticos. 
architect. 

5. An attractive dwelling at Oakwood, Staten Island, re­
cently erected for Mrs. Margaret Dutche. Cost 
$3,800 complete. Two perspective elevations and 
fioor plans. Architect, Mr. Herman Fritz, Jr. , 
Passaic, N. J. 

6. A Colonial dwellIng at Springfield, Mass., erected 
for Messrs. J. D. and W. H. McKUlght, at a cost of 
$6,000 complete. Two perspective elevations and 
fioor plans. A pleasing design. Architect, Mr. G. 
Wood Taylor, Boston, Mass. 

7. Colonial house recently erected at Groton, Mass., m 
the style of Longfellow's home. Perspective ele­
vation and fioor plans. ArchiteCts, Messrs. Child 
& De Gall, New York. 

8. View of the Hotel Majest1c, New York. One of the 
1ineet hotels in the world. Architect, Mr. Jacob 
Rothschild. 

9. A cottage m the Colonial style, recently erected for 
Margaret Deland at Kennebunkport, Me. A pic­
turesque design. Perspective elevation and 1I00r 
plane. Mr. Henry P. Clark, Boston, Mass., archi­
tect. 

10. Snggestions m comer decorations. 
11. Miscellaneolls contents : Hoop poles.-How to drive 

rats away alive.-Dumbwalters and elevators, Illus­
trated. - Saws. - Translucent fabnc.-Tmproved 
sprmg hinges, iIIustrated.-Veutilated schOOl ward­
robes, iIIustrated.-Hanger for storm sash and 
screens, ilJustrated.-The hygiemc refrigerator, 
I1lustrated.-lmproved [door hangers, illustrated.­
Improved steam heater, tilustrated. - Concrete 
roofs.-A trackless sliding door hanger, illustrated. 

-A first Class hot water heater, Illustrated. 
The Scientific American Buildmg Edition is iseued 

monthly. $2.50 a year. Single copIes, 25 cents. Thirty· 
two large quarto p_, forming a large and splendid 
MAGAZINE OF ARcmTECTt:"RE, richly adorued with 
elegant plates and fine engravings, illustrating the most 
interesting examples of Modem Architectural Construc­
tion and allied snbjects. 

The Fullness, Richness, Cheapness, and Convenience 
of this work have won for it the !.ABGEST CmcULATION 
of any Architectnral Po hlication in the world. Sold by 
all newedealen. MUNN & CO., ProILISHERS, 

861 Broadway, New York. 

nit CnaT{1t for insertion undtr this head is One DoUar a lint 
for facn Ul,,'1fTCion : abour tWilr words to a line. Ad1'tr. 
tistllunrs m ust be recei1�ed at publicarion office as earlv as 

Tn.uTS(iali morllinq to appear in r n.e joilO1vint} 1oee;;'s issut. 

The Maher & Grosb knives cut. Try tbem. See p. 31. 
-, C. S." metal polish . lndlanapolis. Samples free. 

Presses & Dies. Ferracute Mach. Co., Bridgeton. �. J .  
Best Handle Mach'y. Trevor Mfg. Co., Lockport, N .  Y. 
Wanted-FIne book printing done for a re .... onable 

price. }/. Manlus • .  Jellerson City. Mo. 

Screw machines, milliDJr machlne8, and drill presses. 
Tbe Garvin Yacb. Co . •  Lai .. ht and Canal Sts .. New York. 

We want to have manufactured on large scale a house-­
bold novelty. Galvanized. malleable. or gray Iron. 
DIxie Novelty Co . •  Ltd., New Orleans, La. 

'fb e  best book for electrIcians and beginners in elec­
trictty is " JCxperimental Science,�' by Geo. M. Hopkins. 
tiy mail. � ;  Muon & �o .• publishere, 361 Broadway. N. Y. 

Wanted-A partner with capital. '7,000, to invest in 
the manufacture and introduction ot a registering lum­
ber measure, covered by two patents. No mechanical 
ability necessary or personal att ention required un)e88 
so desired. Particu lars and references furnished upon 
appHcation to Geor�e Krueger, Johnstown, Pa. 

",' �enu for new and complete catalol<1le of ScIentific 
and other Books for sale by Munn & Co .. 361 Broad .... ay. 
New York. Free on B.DDI1C'ation. 

HINTS TO CORRESPONDENT!!. 

Names a n d  A d d '·e .... must accompany all letters, 
or no attention will be paid thereto. This is for our 
infonnation and not for publication. 

R e fe r e n ces to former articles or answers should 
give date of paper and pa� or number ,!f question. I nq ll i rie  .. not answered m reasonable time should be repeated ; correspondents will bear in mind that 
Borne 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. 

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

Speci a l  \V " i l len . n f .. .. .  n a l i o n  on matters of 
personal rather than general iuterest caunot be 
expected without remuneration. 

Scie n l i ll e  A,"e " ! c a n  SII  l'l.l e m e n t s  referred 
to may be had at the office. Pnce 10 cents each. 

B o o k s  referred to promptly supplied on receipt of 
price. 

Mi n e ra l  .. sent for examination shoull! be distinctly 
marked or labeled. 

(6567) B. J. C. asks for a form ula rOt 
violet copying ink. A. For blue violet, dissolve In 300 
parts boiling water methyl violet 5B, Hofmann violet 3B, 

or gentiana violet B. For reddish violet, dissolve in a 
similar quantity of water methyl violet BR. A small  
quantity of sugar added to these inks improves their 
copying qllalities. If the writing, when dry, retains a 
bronzy appearance, more water must be added. 

(6568) W. A. J. asks how to weld tor­
toise shell. A. Small pieces of good tortoise shell may 
be joined so as to fonn one large apparently seamless 
piece in the following manner : Slope off the margins of 
the shells for a distance of about � of an Inch from 
the edge. Then place them so that the margins overlap 
one another ; and thus arrauged put them in an iron 
press and immerse in boi ling water for some time. The 
pieces by this means become so perfectly united that the 
joint cannot be seen. The filings and very small scraps 
may be softened in hot water and consolidated by hy­
draulic pressure in metal moulds. Protracted heating of 
tortoise shell darkens it, aud greatly lessens its beauty. 

(6569) R. A. McE. says : Can you give 
the f(Onnulal for Luning's colorless varnish ? A. Dis­
solve 2J1! ounces of shellac in 1 ptnt 90 per cent alcohol, 
boil a few minutes with 5 ounces of well burnt and re­
cently heated animal charcoal. A small portion of the 
solution should then be filtered, and If not colorlese, 
more charcoal must be added. When all color IS re­
moved prese the liquor through a piece of silk, and after­
ward filter through fine blotting paper. This kind of 
varnish should be Wled in a room at least dO" Fah., per­
fectly free from dust. It dries in a few miuutes, and is 
not liable afterward to chill or bloom. It IS particularly 
applicable to drawIngs and prints that have been sized 
and may be advantageously used upon oil paintings 
which are thoroughly hard and dry, as It brmgs out the 
colors with the purest effect. This quality prevents It 
from obscuring gilding. and renders it a valuable varnish 
for all kinds of leather, as it does not yleld to the warmth 
of the hand and resists damp, which snbjects .eather to 
mildew. Its useful appl1e.ations are very numerous, Ill­
deed to all the purpoees of the best hard spirit varni!lh. 

(6570) C. H. M. says : Please state 
through your paper what IS the Dest cement for fastening 
ru bber to smooth iron surfaces. A. Powdered shellac IS 

softened in ten omes its weight of strong water of am­
monia, whereby a transparent mass is obtained, which 
becomes fl uid after keeping some ,ittie time without the 
use of hot water. In three or four weeks the mixture 18 
perfectly liqUId, and, when applied, it will be found to 
soften the rubber. As soon as the ammonia evaporates 
the rubber hardens again-it is said, quite finnly-and 
thus becomes impervIOUS both to gases and to liquids. 
For cementing sheet rubber, or rubber material in any 
shape, to metal, glass, and other smooth surfaces, the 
cement IS highly recommeuded. 

(6571) R. J. C. says : Can you inform me 
how to  restore crushed and bent feathers. also directions 
for cleansing them ? A. To restore when feathers are 
bent and out of curl, they should be exposed to steam, 
or else put in boiling water for one minute, when they 
should be taken out and laid tn temperate water for 
Gome time. For directions for Cleaning feathers see our 
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TO INVENTORS. 
An experience of nearly fifty years. and tbe preparation 

Of more than one bundred thousand applications for Da" 
tents at bome and aOl'oad, enable us to understand the 
���!�ddf��fl����� ��� bg��c��?��n��::;��:�v

t�rf��:::. 
u
� 

synopsis of tb e patent laws of the United St.ates and al l  
foreign countrie8 may be h ad on application, snd persons 
contemplating t he securing of patents, either at home or 
abroad. are invited to write to this office for prices, 
which are low, in accordance with the times and our ex­
tensive faci lities for conductin� the business. Address 
lI U " "  & CO., ollice SC'KN'rl .'C AMERICAN. ool Broad­
wa} , New York. 

[ N DEX OF INVENTIONS 
F o r  w b l c b  L e l l e n  Palenl of tbe 

United Sla l e .  w e re G ranted 

July 2, 1 895, 
& N D  EACH BEARING THA'r DATE. 
(See note at end of Hat about copies of these patents.] 

Advertlsln/l1 devlce ... J. F. Bomm . . . . . . . . • • • . . • . . . . . . 5(t915 
Aerial navigation . .oJ. C. De los Olivos . • . . • • . . . . . . . .  5(2,100 
Agricultural Implements, swln�ing seat for, L. 

Beyer, Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6(2.133 
Air compressor, W. Moyer . . . . . . . . . . . . . . . . . . . . . . . . . . . �1.979 
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Annunciator. train, C. H. Rittenhouse . . . . . . . . . . . • M2,l08 
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a
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��'i�fe�'1��)l�G'av¥n .�.�����.���.�:: ·. : : : :  gg:� Battery. See Galvanic battery. 

Bearin/l1. sbaft. W. H. Torstrick . . . . . . . . . . . . . . . . . . . . .  Ml,902 
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Rlf{:;�U:f.D$:t
J�\f���g���� �� �1:::::::::::::: : : �k�� Boller. See Steam bOiler. Tubulous boiler. Boller, Bentzen & Olsen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ml,Il.'IO Boller, O. C. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MU:l9 

Rgnr�:�ro��'i;r!,;b�!I"J::,;oii i .. co�ey:::::::: : : : : : :  ��:� 
Book, stamp holdinll, A. L. Brlnckle . . . . . . . . . . . . . • . . Ml,83.� 
Books. machine for applyina bind ing strips to, A. 

L. Garver. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M2.156 

Rgril��:�g�ii�ic ���h�IJ'e� �;: Ii: ;J5i;aicber: : : : : : : ::. �N;;� 
Bottle support, H. T. Loomis . . . . . . . . . . . . . . . . . . . . . . . . Ml ,8M 
RgtWe�:��'i,
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Bracket. See Curtain roller bracket. 
Brake. See Car brake. Railway brak. WBIlon 

brake. 
Brake lever. W. H. Ma.terman . . . . . . . . . . . . . . . . . . . . . . 5(2,088 
Bnd�e Ilate, A. Lesna . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5(1.800 
Brldlle �ate, F. Raascb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M1,881 
Bridle, J. G. Shafto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . �1,950 
Brushes, method of and apparatus for making, P. 
Butkef.�iJ·l; ·Fi.·j: · Gilpin: : : : : : : : : : : : : : : : : : : : : : : : : : : :  g:l::l� 
R�fl���l'':.
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Bulldin.s. construction of. J. C. Pelton . . . . . . . . • . . .  6(2.2(K 
Camera. See M�azine camera. 
Can cappiDJ[ machine, C. M. Kruse . . . . . . . . • . • . • • • . .  _ M2,108 �nnon valve, pneumatic, M. W. �ewaJ l . . . . . . . . . . .  542,174 
C .... attacbment. 8treet, .f. W. Barnes . . . . . . . . . . . . . . .  542.037 
Car brake. 'V. H. Masterman . . . . . . . . . . . . . . . . . . . . . . . .  542,tl89 
Car brake, rai lway, W. Main . . . . . . . . . . . . . . . . . . . . . . . . 541,866 

8:� ����?i;:.
i JE.a.{: �r;�t?���.�����.r:::::::::::::: :  ��:m 

Car couplinl', J. B.  Campbell . . . . . . . . . . . . . . . . . . . . . . . . 54UltJ2 
Car cOll,pl inll'. E. B. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541.008 

8:� �g��n�:: �.'d. ���:�ii:: : : : : : · : : : : : : : :: : : :: : : ·:. �:M� 
8:� �����'l:��f:r�;: ��W:�i. ·lA�����e":�lt·::::: ��:m 
8� ������: :��:�t �: :���: F: ·X: 'Foley'::::::: : :  ��:1a� 
Car MC�:����.� . , . �.���.�����.' . . . . �������I. . .�: 541 ,981 
Car venti1atin� apparatus, C. F. Hirt . . . . . . . . . . . . . . .  6(2,018 
Cars, means for utilizing air cushions on railway, 
car�' s����bli;,;.t.;r 'j,;;' '';ireei," j: '  F: M,;Eii-,iy : : : : :  �UU 
8:::f:;��-:.
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Cartridge case. Butterfield & Batcbelor . . . . . . . . . . . . M2,0I1 
Cartridge case for cbarging blast boles, Elliott & 

Carringtfln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  542.1b4 
Cartrid�es. closing disk for blastin�. G. M. Peters �2.lU1 
CartridRes. maklIl/l1 blastinI', G. M. Peters . . . . . . . . . . 542.103 
Case. See Bicycle case. Cartridlle case. Cbeck 
Cas'{;"::ilister and indicator, F. H. Seymour . . . . .. . .  M1,885 
Check case. E. A. Glaeser . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5f2,Olf 
8����.'I�'}j.:tb�h.':.��1.����:::::::::::::::::::::::.: �i:� 
8��: .r. M�(-r�t���r·ei· .. i : : : : : : : : : : : : : : :  : : : : : : : : : : : :  gjl:iaf 
8����: �e�"IK�� ��B: 'Palmei-: : : : :  : :��:�::'. ��:�: ��:� 
Cistern, cement, 1.\ F. Wb!teside . . . . . . . . . . . . . . . . . , 54:1,987 
Cistern, well, or tank cleaner. W. A. Latbam . . . . . .  541,937 
Clamp. See Hose sbut-o:IJ clamp. 
Clamp. J. G. Emery. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Ml.925 

g:�rh��'ifr�����.Pc.13�;�����·:::: . .
.
.
. : ..... : ':::::::.: ��:Wl 

Clutch drlvin .. device for motors. J. t:harter . . . . . .  6(2.012 
Clut.ch speciall y  adaDted for cable dri vlnl': pul-

leys. Callocb & Delcroix . . . . . . . . . . . . . . . . . . . . . . . . .. �2,1f3 
Coal, system for handlinI', J. Campbell . . . . . . . . . . . . 5(2,077 
Cock. IIBIle, C. A .  G. Wintber . . . . . . . . . . . . . . . . . . . . . . . .  M2.126 
Col lar, borse. Bailack & Weston . . . . . . . . . . . . . . . . . . . . 542.100 
Coliar horse, C. Block . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  M2.218 
combing macbines, stop motion for cottoo, G. 

co.J��fa"t"o�
d
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Concrete on inclined surfaces, apparatus for lay-
Inll. Grant & Mooney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541.848 

Conveyer for tampinjl materials, Ell iott & Car-
rlnl<tou . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 542,151 

Cooler. See Water cooler. 
COIn breaker, and cornstalk shredder, J. Carrey . .  541.96( 
Corrugatin� macbine tool. B. Hall . . . . . . . . . . . . . . . . . . 541.852 
Cotton Jlin, saw, J .  A. Maxweil . . . . . . . . . . . . . . . . . . . . .  541.Sf8 
Cots, hammocks. etc., bottom for, B. F. Neely . . . .  Ml,872 
CouphoJl. �ee Car couphng. Pipe couphn�. 
Crusllina and Ilrindlo� mill, Ligbtner & Newsom . 542.087 
Cultivator, A. Llnu.ren . . . • . . . . . . . . . . . . . . . . . . . . . . . . . Ml.9'15 
Cultivator, disk. L. E. Waterman . . . . . . . . . . . . . . . . . 5(1.900 
Cnrrvcomb, H. T. Rlcbmond . . . . . . . . . . . . . . . . . . . . . . . .  511.883 

8��t!I�'r�If!�b�ac��r.��c: Heikes':::::::.'::: . . :: : :  �;� 
Cutter. See Band cutter. Joint cutter. Quill 
Cut���e[OOI:�g�gr;!��·J. Carpenter . . . . . . . . . . . . . . . Ml,963 

B���:: ��.a�':.'tr:�b!,,:i. �a
li:Mayeij:::::::::::.: ��:�sg 

Dental plul'/I1er. F. J. Richards (r) . . . . . .  . . . . . . . .  11,5112 

g:�:I��� ::��.
c�o�g;�a�Vt . rb?��o�:.��.���:.: �I:� 

Door and banger therefor. sliding. W. W. 
Holmes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.971 

Door. automatic gravity closlnll watertigbt, G. 
Doo'iC?!�:.:18�w: w�i�iii:: : : : : : : : : : : : : : : : : : : : : : : : : :  �� 
Drier. See Clothes drier. 
Dnli. See Metal drill. Minin/l1 drill. Rock drill. 
Drillln .. tool. M. C. Jobnson . . . . . . . . . . . . . . . . . . . . . . . .  5(2,223 
Dryloll frame. M. Mayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5U,869 
Dye P. Finkelstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . M2,046 
Dye: substantive cotton. J. J. Brack . . . . . . . . . . . . . . . .  M2,073 
Dyeing Lauber & Caberti . .  . . . . . . . . . . . . . . . . . . . . . . . . . . 5(2.022 
Dyeing machine, skin, R. Erg-ang . . . . . . . . . . . . . . . . . . . M2,l88 

��:��O�ih
B
::��;,;:.·M: 'j,: 'Hunker:::::::::::::::: ��;� 

Electric circuit8, automatic safety device for. L. 
Ele:,trl!�""':,�1ne: dynamo. 'T': ii: ·H;ckij:::::::.: : : : �i:� 
Electric wire joint. A. Gartner . . . . . . . . . . . . . . . . . . . . . . MI.IOI 
Electriool conductors, manufacture of, L. W. 

Downes . . . . . . . . . . . . . . . . . . . . . . . . . • • • . . . . . . . . . . . . . . . .  511,921 
Electrolytic process and apparatus. L. P. Hulin . . 5(2,0D7 
J!lIevator door. G. W. Mor .. an . . . . . . . . . . . . . . . . . . . . . . . . 5(2.023 
Elevators. operatinll valve for hydraulic, J. H. 

Curran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 5(1.9Il3 
Embalmlng'lnstrument, O. V. Thornton . . . . . . . . . . . 60.1101 
Engine. See Pumping engine. 

© 1895 SCIENTIFIC AMERICAN, INC.
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Envelope making and gumming macbine. F. T. ���:w {h����I�ie fo; 'c�iting: iii: Rouse:::::::::: �:� 
Ev,;:;�cr��I��n

apparatuS: T: ·Cj.atiey:: : . : : : ::::: : : : : : :  ��:� Seal pre8S. T. D. WHlever . . . . . . . . . . . . . . . . . . . . . . . . . . . 542.035 
��e:h�!��t�blfc�·::��i

.� � : : : : : : : : : : : : : : :  � � : : : : : : : :  g:�:ArJ �:::�� �:�g:�:. �O�b��[��W8Dd· 'iacktng':iI: ':£:: 541,977 
Eye"las8 nosepiece. H. Borscb . . . . . . . . . . . .  Ml,957 to 541.961 Kemp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 542,196 
�:���

t
arer8be�����

r
B: 'Vo' Nor'dbe'r� : : : : : : : : : : : : "  ' :: : gg:�! Sha

L
t 
l���i.

i
���� . . ���.�������: . �.��.1�1.�,. �����:�� 541.997 

Feedwater reilulator. M. Doerhoefer . . . . • . . • . • • • . • .  542,150 Shank: stiffener, J. M. Watson . . . . • • • • . . . . . . . . . . . . . .  542.<rIO 
It'ence. Wire. J. M. Denning . . . . . . . . . . . . . . . . . . . . . . . . • . M2.185 Sbank stiffener machine. N. C. Ruberg . . . . . . . . . . . . . 542.032 
Fender. See Car fende-. Fireplace fend2r. Shears. See Sheep shears. Steam shears. 
Fiftb wheel. veblcle. L. Burg . . . . . . . . . .. . . . . . . . . . . . . . .  M2.<116 Sbeep sbears. L. J . Lobleln . . . . . . . . . . . . . . . . . . . .  .. 541,862 
File and record cabinet. document, P. Fraizer . . . .  542,189 Sheet metal of stove boards, machine for clinch-
Filtering bed, detacbable water. A. J. Harder . . . . . 541,970 ing. W. Westlake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  542.071 
Fire engine beater. H. E. Penney . . . . . . . . . . . . . . . . . . .  M2.006 Sbeet metal plates. apparatus for treatlnll, J. D. 
Fireplace fender, O. P. Mason . . . . . . . . . . . . . . . . . . . . . . .  5(2,062 Grey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5�2,159 Fireplace water heating apparatus. open. Martin Shel ler. See Nut sheller. 
Fla�g��:;.Cbii,.;: cij.cuiar: 'W: ·ii: WOOd: : : : : : : : : :  �:� ����:i�o"ikC.O�;" SJ.u:&�aiiiord·. ·.·. ·.·. ·:::. ·.·.·.:·.· . .
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Inson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541,001 !Sbow toP. H. Goldman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ml.927 
Ga�e. See Micrometer glll<e. �g�n�� ������rT�\�c"�l:'::::::::::::::::::::::::::: �:� 
8:!ri:'::�:;��1.·l�in�0�:�?.:'c:i: '6: '6: 'Ciawso,j : :  �:&\� Sh uttle. bobbin. T. Hampson . . . . . . . . . . . . . . . . . . . . . . . . 542,160 
Garment fastener, G. E. Adams . . . . . . . . . . . . . . . . . . . . 54.2,215 8hz-nal. See Railway block signal. 
Garment, sleeplDll. W. Denton . . . . . . . . . . . . . . . . . . . . . .  Ml,995 SiRnal box, police patrol, E. Brombacher . . . . . . . . . . . 542,<Yi' 
g:�'::�����rR�';,'�ofor�·. ��'W��maii et ai.':::::. �:m �\�r:I

i
��n.?til�g ".:n�r�';:s�iiig · iiiachi,je; ' ·Ba.r . &, M2,I42 

Gate. See Brid"e gate. Railway gate. Tbompson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.823 
Gate, Wolfe & Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  542.180 Slicing and parlnll' macbine, J .  Netrefa . . . . . . . . . . . . . 042.097 

a��l��: �h��:��T����,;.;d: '6: ·Yiiehiei.et; : · :  : : : : : �::: �::'o":':N;''::'nVg;:!,e:;,�����r:. tt����:Hal�.::�.I.'�: ��:m 
Generator. �ee dte&'D �enerator. Snow plow foJr street railways, J. H. Grabam . . . . . .  641.928 
Glr�:t.f����� :�:.e:� 6g��:i�'lt���:���� M2.145 �gl� ���'i!:?t�"m��t��e�i;�j:f::I(�: : : : : : : : : : : : : :  5fi:� 
Glass. apparatus for sbaping designs on blown, B. �prinkler. See Automatic sprinkler. 

A. Grubl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54,1.851 Stamp, band. J. E. Bates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 542.131 

�:��
o
�i �a�kell,���r;;wari:::::::::::::::::::::.: : : : :  �:m 

Carpet body. A. M. R08e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U.{62 
f::fft� b�I��:�·t.'f�L����nbaci;.·.·.·:.· . .. .

.
.
.
. : .... :: .. ::::.: �� 

Cil'ar bolder. J. M. Merritt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :u,«9 

���:1�:���1v �A.SS�t:tb�i-���:.·.·.·.·.·:.·::.·.·:.·.·.·: : .... :: �:m 
:��l:��J'le�����llar& �����:. 
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. : .. : .. .. .. . : . .. .. .. .. : . . -.: �� 

Lamp fount bolder. J. E. Bobner . . . . . . . . . . . . . . . . . . . .  U,4,;1 
Monument. W. H.  Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2M61 
Picture frame. 'r. :\J . Kent . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24-,jfJ3 
PIstol frame. W. F. Markbam . . . . . . . . . . . . . . . . . . . . . . .  U.((8 
�rg�:. 'fl. ���I�k,!ie���� ·::. : ·::. : ·. : : : ·:. : : ·. : : : : : : : ·. ·. : : : �:� 
Strainer. 8lnk. E. B. Vrooman . . . . . . . . . . . . . . . . . . . . .. . .  2',4,;7 
Timepiece band. W. C. Ball . . . . . . . . . . . . . . . . . . . . . . . . . .  U.446 
Tire cover for bICycle •• H. Heaton, Jr . . . . . . . . . . . . . . :u,'55 

A p ri nt e d  c o ,)\� ot the specification and drawing of 
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25 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co., 361 
Broadway, :New York. 

(: llll ndi nn " a r el1l!.oi may now be obtained by the in­
ventors for anr of tbe inventions named in the fore-
1Z0tng list. prOVIded they are simple, at a cost of $40 each. 
If complicated the cost will be a little more . .  For full 
instructions address !\lunn &. Co., 361 Broadway. New York. Other foreilnl pa't�nts may also be obtained. 

�i)vertigementG. 
Governor. F.  F .  Fi8cber . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54,2.013 Stancbion. S. S. Stlvis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54,2.176 
g�iri';Ii':,':8�..:.!'fu�.

e
Nic:OI��

a
'i:;;oiDJi.;i.rt·::::::.: �l� ���f�n

lr�8 1����::ew. :e:.'iri. �?�I.��: .t::: �.����� �t� 0 R IJ  I N  A It Y itA TES. 
Gunpowder, smokeless. Whistler & Aspinwall . . . .  541,910 Steam boiler. H. H. Taylor . . . . . . . . . . . . . . . . . . .  M1.896. 541.897 I n .. lde P nsre. f" n ch j u "e l' r i o ll _ _  75 ce n t. n l i n e  Hair. crimper. F. E .  Allen . . . . . . . . . . . . . . . . . . . . . . . . .. . . 54-2,216 St�am geneIstor. '1'. Craney . . . . . . . . . . . . . . . . . . . . . . . . .. b42,(W) U n c i.: P n � e . t' u c h i U lile l· t i o ll .. _ _ _  S l . 0 0  u l in e Handle. T. W. Hlck80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.856 Steam generator. E. H. Korsmeyer . . . . . . . . . . . . . . . . . 541.934 
I:���!'t!������td.�\�l����k:: .�. ��� .�.���.��: : :  �::m ��!::: �e

t!'e"::.�
o
� •. �JridL����: : : : : : : : : : : : : : : : :  : :::::.: �:� Hf:[.;;'��O:::,� ;:'!':ea�1 Advertisem<nts, Special and 

Harvester truck. Sellers & Guttery . . . . . . . . . . . . . . . •  5U.067 Steam trap, J. H. Dewburst . . . . . . . . . . . . . . . . . . . . . . . . .  542,149 'j'he above are charges per �a.te line - abont eiE"h t Hat band, mourning, M. & I. Grenthal . . . . . . . . . . . . .  542,158 Stitching macbine� wire, Philpo�t� Jr., & Rrilllls . . .  542.005 words per hne. 'l'hIS DoUce shows the widtb of the line. H at rastener. W. G. Kirchhoff . . . . . . . . . . . . . . . . . . . . . .  542,(8! Stone blocks, m�cntne for dreSSing surfaces of, !lnd IS set in �ate type. lr,nllravinlls may head adver-Beater. :See Feedwater Deater. Fire engine Dutro. & Mel! eely .,' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  542.186 ; tisements at t,be same I'ate per Q.fZste line. by measure .. heater. Stone pohshinll machlne. A. D. Moore . . . . . . . . . . . . . 541,978 q]em" as t.he letter press. Advertisements must be Heel naiJ feeding machine, J. B. JJesuer . . . . . . . . . . .  M1.861 �topper. �ee Bottle valve stopper. received at Publication Office as early as 'l'hursda,. Heel nstling machine attachment, Pope & �traw carner, J. R. Ing�ls . . . . . . . . . . . . . ... . . . . . . . . . . . . .  541,� mominll to appear in the foi iowi02' week's issue. Waugh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . 542.205 Straw stacker. pneumatIC. F. F. Land.8 . . . . . . . . . . . .  541 • •  36 
Heels. machine for moulding spring,:B. E. Mor- Surgeon's operatmg table. C. R. Lentz . . . . . . . . . . . .  542,060 

rison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. M2,092 SurJ{ical pad. J. H. Morrison • . . . . . . . . . . . . . . . . . . . . . . .  542.202 
Ha.)k. E. A.  Schley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54,1.886 SWIlI<ing macbine, A. J. Lan�eUer . . . . . . . . . . . . 542.<m. 512,021 
Hook and buckle. combined. H. T. Rlcbmond . . . . .  541.884 �::��g'IJi� S��aU��e�"'

itch: . . .  �
i
� ... a.y .��.I�.��: .  54�.182 
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B�We�ir.��:.�: .�:. �i.I!�.t.t. �.t. �� : �:� Swltcb movement. J. R. 'l'risler . . . . . . . . . . . . . . . . . . . . . 54,1,954, 

Hor8e8hoein� macbine. S. Cunnlngbam . . . . . . . . . . . .  511.9"20 SWltcb stand. U. G. Meenaob . . . . . . . . . . . . . . . . . . . . . . .  M2,1b8 
R08e sbut-olf clamp. E. M. Lundbolm. .  . .  . . . . . . . . 54l,885 Table. Sae Extension table. Kltcben cabinet 
���fga���: Js:'; �:��Tln· inc:iic .. ior .. . . . 

· 
. . . . . . . . . . . . 541.842 
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er: : : : : : : : : : : : : : : : : : : : : �au Tap and busbing. J. Mobn . . . . . . . . . . . . . . . . . . . . . . . . . . . 54,2.063 
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�12.,089617 Iron construction. concretet E. L. RaDsome . . . . . . .  542,206 IE on 
Joint. See Electric wire JOint. Railway track Telegrapby. duplex and diplex. M. M. DavI8 . . . . . .  541,994 
JOIJ�I�tter. H.  J. Spilker . . . . . . . . . . . . . . . . . . . . . . . . . . . 541.952 Tel

��
n
�c�l'����.�

o
.
ard

�.'�.
n
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I
.�
t
��.���.��� �.��: 54,2.066 

K.tcl en cabmet table, F. B. Inger . . . . . . . . . . . . . . . . . . 541.858 Telepbone .yst·em. A. S. Hibbard . . . . . . . . . . . . . . . . . . .  542.052 
Kmtttn" macbine. J. A. Ronse . . . . . . . . . . . . . . . . . . . . . . 542,055 Telepbony. magneto electriC. E. S. Halsey . . . . . . . .  542.1:)1 
Knlttin" macbine. warp. W. Roberts . . . . . . . . . . . . . . .  54,2,208 Thread or twine holder. G. H. Hedge . . . . . . . . . . . . . . 542.220 Knob attacbment. J. A. Giese . . . . . . . . . . . . . . . . . . . . . . . 54,2.01S 1 1'ire re"ulator, W. A. Beebe . . . . . . . . . . . . . . . . . . . . . . .  541,828 
Knnckdowo rack, J. H. Bowley . . . . . . . . . . . . . . . . . . . . . 641,009 Toll colJector and annunCiator, coin operated. W. 
LaddeI. triple. G. �'. Lawver . . . . . . . . . . . . . . . . . . . . . . . . 54,2.085 A. ROller8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  542.109 
Lamp. Incandescent electric, R. Greer . . . . . . . . . . . . .. 541.929 Toy gun, W. R. M. Tenney . . . . . . . . . . . . . . . . . . . . . . . . . . . 542.212 
Lamp. miner's. W. G. Price . . . . . . . . . . . . . . . . . . . . . . . . . . 541.918 , Transplanter. W. J. Doyle . . . . . . . . . . . . . . . . . . . . . . . . . . .  54,1,841 
Lamps. 8afety device for bandlinll electric arc. I Trap. See Steam trap. 

E P. !<nowden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54,2.210 I Trimmer. See Wick trimmer. 
Lasting macblne. D. Lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54,2.199 ' Trolley restorin" attacbment. W. D. McDaniel. . . M2.(XlI 
Latcb. J. Henderson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 54,2.161 Trolley wire clip, l!'. W. Haeusgen . . . . . . . . . . . . . . . . . 54,1.969 
Latbln". M. C. NlcboI8 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M2.098 Tube cutter, J. J. K. Fltzpatrict;: . . . . . . . . . . . . . . . . . . . .  542.219 
Lavatory overflow. T. C. Beaumont . . . . . . . . . . . . . . . .  541.826 TubuloU8 boller, Bentzen & 0I8en . . . . . . . . . . . . . . . . .  Ml.829 

W09t!u����e!��S 
time and money by using our 

..... U>\" uU>\ .. PoweJ pracniIlerg 
SEND FOR CA TALOG UES­

A-Wood-working Machinery. B-Lathes, etc. 
SDECA FALLS MFG. COMPAKY. 
695 Water St .• Seneca Falls, N. Y. 

LAT H E S Shaper8 Planer8, Drills, Macblne Sbop 
• Outfits, Foot Latbes ... Tools and Supplies. 

Catalogue Free. SEBAS1'lAN LATHE CO., 
, 120 CULVEllT ST., CINCINNATI, O. � M A N U F"A C T U R E:.  T O  OR O E:.R 

PEC I A LT I ES & N O V E LT I E S - PATENTED 
ARTICLES - S M A L L  OR F I N E  M AC H I N ERY. 

strlD  p.� c.lJt O T TO KONIG&LOW 
� f g,.1���49 M ICHIG A N  S r.  CL£ VCLAND, O. 

Lawn sprinkler stand, N. L. Rigby . . . . . . . • . . . . . . . . • .  6&2.029 Type bar tLDd making same, composite, Brott & 
Lock, :lee Rim lock. Switcb lock. Kay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  542.140 AMERICAN PATENTS. - AN INTER-Lock. J. Mlotkowski . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54,2.001 Typewriter cleaner. W. R Swartwout . . . . . . . . . . . . .  54,1.892 
Locomotive. electric. T. E. Adam8 . . . . . . . . . . . . . . . . M2.006 Typewriter copy bolder. E. A. Lyman . . . . . . . . . . . . . .  541,939 
tgg�
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::: : :  tl:� B:::���ll: ������*�/§gg�:.��.:::::::::::::::::.: �U�t 
t�g�:�g�: J��/SX�:��.brl����� .. . . . . . . . . . . . . . . . . . . 542.118 V�Pv

o
��i��; p!'tt.; it"1'l,�",;: : : : : : : : : : : : : : : : : : : : : : : : : : : '  �N�� 

Ln""a�e carrier. J. H. Steen . . . . . . . . . . . . . . . . . . . . . . . . 541,889 Valve. gas. J. D. Mcilhenny . . . . . . . . . . . . . . . . . . . . . . . . . . 54,2.02' 
:::�Xj�:r:,J.e*�N8r��

el
��; : : : : ; : : : : : : : : : : : : : : : : ::: ��:� ¥:l�:: ��tb:a�J����'l;;isii.;: : : : : : : : : : : : : : : : : : : : : : : :  �:� 

Matrix makin" and prmttng bar casttng macblne. Valve mecbamsm. F. P. HI"b . . . . . . . . . . . . . . . . . . . . .  54,1.856 
Lee & Lebrun . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 042,124 Vehicle side spring. J. Jackson . . . . . . . . . . . . . . . . . . . . . .  54:2,019 

Matte and slag 8eoaratin" well. J. D. Davies . . . . . .  54,2.148 Velocipede. baby walker. and coacb combined, B. 
Mea.urln" macbine. J. L. Kellum, Jr . . . . . . . . . . . . . . M2.195 F. Sbull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54,1.887 Mecbanlcal movement. P. Diebl .  . . . . . . . . . . . . . . . . . . .  54,1.8(0 Vendin" apparatus. coin-controlled. H. Mattes . . .  M2.000 Mecbanlcal movement, D. L. ·i'ower . . . . . . . . . . . . . . . . M2.179 Walron brake, W. J. Stepbenson . . . . . . . . . . . . . . . . . . . .  542.116 
::���f�:'ih�W.��"i1��:��� .��?��: .�: .�'. �?���::. �l:= Wa

g�B':
t
'ii:o����g�
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f 
. ����.�� .  ��� .��;�:f�: 542.173 

Micrometer lI""el C. F. Bowman . . . . . . . . . . . . . . . . . . .  54,1,916 Wasbin" macbine, Wood & Dixon . . . . . . . . . . . . . . . . . 54,2.181 
Milt,nllre�r:3::,Wt 

and grinding mill. Rolling waf�� f���es\�?��· ��MY�m���.�� f�r
. ��.���

r
� 54,1,912 

l}�'::I:J'::i�8��\::':� � .C-Ei�r:oz!i;:::::::.:::·.: ·. :':.: �:� . Wa
t
e
�;����� . . ������.�. ���� . �.� .����.���.i:: . �: . . J. M2.001 Mop bolder and wrln"er. A. M. Hien . . . . . . . . . . . . . . . . 54,2.134 Water cooler and refrigerator, combined. F. R. Mop wriDlIer. A. T. Lainson . . . . . . . . . . . . . . . . . . . . . . . . .. 541,935 Beal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54,2.217 

Motor. !See Gas or otber ltke motor. Weatber 8trlp for doors. H. Rudebock . . . . . . . . . . . . .  542,007 
MU81c leaf turner, Tbom.en & Allerton . . . . . . . . . . .. 54,1.900 Web8, apparatus tor severing rolled. D. E. Tit8-Music support. A. B. Buckland . . . . . . . . . . . . . . . . . . . . . . 541.834 wortb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  M2.121 Mu.lcal instrument strin"iDl>' device, E. L. G088e. 54,2.157 Well 8inkin" a.t!paratu8. M. T. Cbapman . . . . . . . . . . .  541,835 Necktie fastener. G. H. Rus8ell . . . . . . . . . . . . . . . . . . . . .  M2.0:n Wbeel . See Flftb wbeel. 
��'."z������rm:��b:!'u':.�!n�. \. ��::�:.;::::::::. : : : zH:= ;Pc'k"krfm:"��::'��� 'j : ·i::pui-iiitoi,::::::::::::::.: �Ur� 
��i �'l,c�\�: .r'J:����.�� : : : : : : : : : : : : : : : : : : : : : : : : : : :  ��:ni �1��:::fll�:���'b"rR����d�:.�·.���.��?�: : : : : : : : : : :  �:m 
g��n�°..:i,:r�I.:':x!s����i;,e· for: 0: '15: Moorman::: ��:� ;l����o�"a"r
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OI'jlan8. key holding device for pipe. H. E. Hodg- Wire stretcber. M. Gross . . . . . . . . . . . . . . . . . . . . . . . . . . .  541.850 son . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 54,2.G54, WIre 8w""lnll macblne. E. W. Vau"ban . . . . . . . . . . .  542,213 Package. 8bl ppmll. J. B. AJU"er . . . . . . . . . . . . . . . . . . . . . 541.820 Wood bendiull macblne, G. Stickley. . . .  541 890 Packin" for plston8. valve8. etc., W. A. Braden . . . 542,137 Wood bOil" E. W. Brown . . . . . . . . . . . . . . . . .  :::::::::::. M2:075 PackIO". metallIC. E. I,. Rayn8ford . . . . . . . . . . . . . . . . .  542.100 Wrencb. !:lee pjpe wrencb. Packine. metaltic. Symon8 & Smltb . . . . . . . . . . . . . . . .  54,1.8"' . Wrencb. C. Becber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541.827 Pad. See Check Dad. Surllical pad. 

I 
Wrin�er. See Mop wringer. Padlock C. H. Jobn80n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54,2,194 Yam drying apparatus. O. Duckworth . . . . . . . . . . . . . 541.922 Paint. roolln", yr. T. L"!'tbers . . . . . . . . . . . . . . . . . . . . .  M2,086 Yoke attacbment. neck. B. J. Sykes . . . . . . . . . . . . . . . .  542.119 

�:g:� �g�e�,
a
:,'.!'c��:

c
i:;:'�:,j�i.lt��oroi; E: 'ii: 541.963 Yoke, neck, C. H. Lambert . . . . . . . . . . . . . . . . . . . . . . . . . . M2.200 

P"p����6;,·mi.ctiiDe: c: iio;.:.;iis : :::::::::::::. ::::: �:� I TRA D E  MARKS Pedometer. Reinlscb & KratocbwlJ . . . . . . . . . . . . . . . . .  M2,I<11 • 
����g��:�h�·T�J.

a:rJl��� : : : : . : : : : : : : : : : :::::5ji.923: �i;� Apparel. certain named wearing. Union Special 
Phosphates 80luble In dilute citric aCid, makmll. !?ewlng �acblne Company . . . . . . . . . . . . . . . 26,742 to 26,7« 

est ing nnd valuable tabie showln� the number of pKtents 
gran ted for the various su bjeC TS upon which petitions have heeD flied from the bellinnin't down to December 
31. 1691. Contai npd in �CIENTIFIC AME RICAN S"P­PLE>I ."T. No. 1 00�. Price 10 cent8. To be bad ut 
this office and from al l newsdealers. 

HAVE YOU SEEN 
The New G reen River A I  

Dri l l ing Machine P 
Everytblng done-drllIlng and rever8-
lng-with one band wltliont taklnll It 
from crank. Price - - $lii.OO 

tr' Send 1 01'  Catalogue. 
WILEY & UUSSELL lU FG. C O .  

Greenfield, Ma8s. , U. S. A .  

B U Y  
T E L E P H O N E S 
Th a t  nre aunti-n o t  · · ch ea p  t h i n es." The difter­
ence in cost \8 little. 'Ve guarant£e our apparatus and 

f,�r:ri�:n�: ;��\��t�ma:n
a
l��e

l
���, �r .f�����, ���

ts. 

WESTERN TELEPHONE CONSTRUC'l'ION CO., 
«0 Monadnock Block, CHICAGO. 

Larafflt Manulactwr81'8 01 TelephoneB in the U1lilted Statu 

BARNES Foot-Power 
MACHINERY. 

.� ,... FOR WOOD AND' M ETAL WORK. 
�;r::.':.-. :=.� " =.-::.=-': 
� ...... .J";;:::::. ........ ",--,- -----.. 

TMK BKn FOOT �.KR .ACHINE • •  N TME WORLD. 
W. F. i 1011 lAnES ca., 1111 IUlr ST., IOClFDII, ILL 

Pia�o.TA"�y Adam.: : : : : :  : : : : : : : :  : : : : : : : : : : : : : : : : : : :  : �i::m R::���J�;:d ��'!;r�v��'i('t��
y 
iilati ' iirewiog'COm� 25.7

56 

�::�g ����r�r ra:;::.-W.:A: B"iii::: . : ::::::::: : �.� Belr
a
Yker: 'Unit"ci' sii.ies ·  Brewing' com'paiiy'ot 

26,749 BALL BEARING AXLES AND RUB-

Picture. tl"anslucent. A. Von Cotzbausen . . . . . . . . . . .  5(1'836 ' CbiC8Jlo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.700 ��t��:r&�:e�I�D�e��i 1��f�l�ebi������::r�!8Jtu�g��� 
Pipe coupUn", W. Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . .  541:908 [ BelUnll. leatber, C. A. Scbieren & Co . . . . . . . . . . . . . . .  26,7(8 in" tbe advanta2e to be derived from the use of ball Pipe wrench. C. L. Dunham . . . . . . . . . . . . . . . . . . . . . . . . .. 642.012 Blood purifier, L. A. Krehbiel . . . . . . . . . . . . . . . . . . . . . . . 26.760 bearings and pneumatic tires in road vehicles. Con-Pipe wrench, cba!n, J. C. Bootb . . . . . . . . . . . . . . . . . . . . . 642.1:'% I Bug and roach exterminator, water, J. S. Juno • • • •  26,76'7 tnmed in SCIENTIFIC A M EIUCAN SUPPLEMENT, No. Planter, corn. F. J. Becker . . . . . . . . . . . . . . . . . . . . . . . . .  54,1.955 i Cakes and crackers. D. Stewart . . . . . . . . . . . . . . . . . . . . . .  26.755 99�. Price 10 cent8. To be bad at tbis office and from Pocket companloPJ J. M. Hocker. Jr . . . . . . . . . . . . . . . . M2.162 

I
' Candy. J. A McClurg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.754 all newsdealers. 

Pool counter. P. In. Cunnlnllbam . . . . . . . . . . . . . . . . . . .. M2.H7 CbimneY'!. lantern IIl0bes. and rellectors, Gm 
Powder. See Gunpowder. Smokele88 powder. Brothers & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.770 to 26,773 
Press. See Printing preliS. Seal press. Clea!lin� and disinfecttn� preparation for mate-
Prlnter'8 I1alley, Rebu8cbatts & Collins . . . . . . . . . . . . 54,1.882 rIals and fabrIcs, LarIat Mannfactunnll Com-
Prlntlnll pres8. plate. J. T. Robert80n . . . . . . . . . . . . . .  541.985 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,766 
Protective apparatus. B. 8. Whittemore . • • . . . • . . . 542,072' , Clothes wringers, Americ8n WrlnJZer Company . . . .  26,778 
Pul ley, expansiou. J. Muir. . . . . . . . . . . . . . . .  . .  . . . . . . .  54,1,810 Cotton piece goods, Klnll Philip Mil ls . . . . . . . . . . . . . . .  26,746 
Pnlley. 8plit. M. B. Lorab . . . . . . . . . . . . . . . . . . . . . . . . . . . .  542.166 1 COugb balsam. V an Vleet-Man8l1eld Dru" Com-
PUl

Ki.���!��i!�
r
. �.��!�.I�� . .  �?�?'; . . v;,a:.� . .  ��':'::. Ml 966 De���insirumeiit8: ii: ii: ' DonIiiil.on: : '. : : :  : : : :  : '. : : :  �i� 

Pulverizer. G. P. Janes . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 541;972 Gin. National \)istilling Company . . . . . . . . . . . . . . . . . . .  26,752 
Pump attacbmel1t. beer. J. F. Beyerlein . . . . . . . . . . .  541.>l31 Gum. cbewlDll. Kola Cbemlcal Company . . . . . . . . . . .  26.753 
Pump valve. G. De Laval . . . . . . . . . . . . . . . . . . . . . . . . . . . .  54,2.083 Headacbe. powdered substance for relief of. E. A. 
��:;'tf!�.
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e
:::J��b�J?Il�X:�n::: :  ��'m HO!!r::;��ort:er;,: bution: 'Geor�''; 'Frost 'C,ioiipau ' .� �:i� 

Quill cutter. W. R. Fox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  541:996 Laci!,11 books. eyelets. and rivet8, I£. Kemp'bal) . .  26.766 
RaCk. See Knockdown rack. MedIcal pla8ters. Dr. D. P. Ordway Plaster Com-
Rall bond . P. CllnnlIlj<bam . . . . . . . . . . . . . . . . . . .  • 54,1 838 pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26.158 
Railway block si�nal, W. n. Roome . . . . . . : . .  :::: . : :  541:949 Medicin.aJ re.,medies, certain named, Zem Zem 
Railway brake. C. F. Gratber . . . . . . . . . . . . . . . . . . . . . . . .  541.849 MedIcine Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,762 
�:ll::�: g::���:� :l��i�: t: �: tr�sf:y �������: : �'I8t ::��f��".\ ��Z�:3;, �b����i��ie�: ��::i��tor.: 26.759 
Railway JZate, automatic. J. Weill . . . . . . . . . . . . . . . . .  542;123 hard spelter. and certain rubber goods, Felton 
Railway switcb . E. E. Bailey . . . . . . . . . . . . . . . . . . . . . . . .  541.822 & Guil leaume . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,769 
Railway switch mechanism. U. G. Meenacb . . . . . . .  542 167 Paper bags, Un ion Ball Hnd Paper Company . . . . . . . . 26,747 
Rai l way switch operating mechanism, A. R. • Sausaae meat.North Packing and Provision Com-
Rair-;.�

r
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.. :: �i:� Se����mac·bine� anci pa�is' i h'ereoi,linio�' Spe�iai 26,767 

����:: l���k
sl��� li;i�' �?t�gii '&' cBiTil1�ioii: :  �;h1 Tel��:���s���ht;\:��o�f���stj:ume·nts� 'Pb��1� 26� 776 

Itell'lster. See AutographiC rellister. Cash re- Telepbone Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26,780 
�i6ter. Toi let preparations and medicinal remedies. soap. 

�:::',,��ib�O�·..t��?8b· : ·. : : : : ·. : : : : : : : : : : : : : : : : : : : : : :  tt�� W��!d;'b'!,:::�;�;II�:. ��.,:a��. �.
a���, . .  Re� .se�� 26,765 

Itoc� drill, T. W. I 'bapman . . . . . . . . . . . . . . . . . . . . . . . . .  542.010 Tootb 
g
owder and receplacles for same, J. S. & R. 

�g�'t�� ���;.:,!����.�. f'inIJ:��ej.: ·.·.·.· . .
.
.
.
.
. : .. .. .. : .. .. : : .... : ��:�M Wbt!ky�1':ek:;'Ni.b '&:Co::: : ':::::: : :::::::::::::::::: �:fgt 

Rowin61 machine. Hinton & Stansfield .  . . .  . . . .  . . . . .  541,857 W rlDJZers and parts thereof. American Wrin2'er 
t;alt. apparatus tor manufactnring. T. Craney . . . . . 542.0« Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  26.776, 26,777 
Sand paperinK macbine, H. E. Pauk, Jr . . . . . . . . . . . . . Ml.878 
Sasb balance. R McMillen . . . . . . . . . . . . . . . . . . . . . . . . . . 54,2 025 
Sasb catcb. window. A. E. Grabam . . . . . . . . . . . . . . . . .  54,2.050 D ES1 G NS. 

VANDUZEN S�Ft,.M PUMP THE BEST II THE WORLD. Pumps Any Kind of Liquid. 
In Ord.er, never Dor 

(JULY 13, 1895. 

MECHANICALDRAWINI 
r:.:'ta��n�a':.'ll���E���·. Plumbing, Heating. Mining. English Branc'\;. 
8& Send for free circular, stating subject wish to study or your trade. 
Vorre8pondence School of Indu8trlal 

Sciences, SVR.ANTON. P A. 

Study Electric ity at Home  
We� 'jg��

8
�r�«;:;�"c\�i;.,t���8�c1::eg�& 

E LECTRICAL PH ENOME NA ILLUS­

��
a
���I�in:rg�e�!�:!:':.\'�!C�f-!a¥;,?t.;I����;!t'i�t��� 

of the first princicles of electricul phenomena i n  such a 
way as to enable the student to better underst and a n d  
the tutor to explain them. Wi th 14 il lustrHt ions . Con­
tained in SCIENTIFIC AMERICAN SUPPI .EMENT, No. 
9 19. Price 10 cents. 'l'o be bad at tbis office and from 
all newsdealers. 

They All Like It. 
The Ladies Like It. 
So Do The Men. 
Children Enjoy It. 
Layman Pneumatic Boats. 
r:r- See SeT. AM .. May 18, 1895. 
SMid 40. in stamps 101' OWl' hand-

someliJl illustrated catalogue. 
Addres8 H. D. LA YMAN, 851 Broadway. New York. 

A RT ESIAN W I!: LLtS -BY PRO F. K 
G. Smith. A paper on artesian wells as a sou rce of 
water sup�ly. Estiential Jleolocicul cond i l ions of arte­
sian wells. Some chemical features of artesian " el l  
supply. Contained in SCl1tSTl l"IC A M E H I('A � Sl' P­P J . �:M KNT. No. 943. Price 10 cents. '110 be had at th is 
office and from al l newsdeulers. 

!WELL DRilLS 
awarded HIghest Medal at the World's Fair. 
All latest improvements. Catalogue free. 

F. C. AUSTI N M FG. CO. , ' CH ICAGO, ILL • 

C 0 N T D lleTS WANTED POA LI IIMT MaTAL WORK � _WILL .E CLAD TO MAMe; PRICES �END INYOUR """"" �D " ORDERS Q9 � .SPE.'A. FA ••  urIU rOR MAKI •• M O O  E � 
ELECTRICITY AND PLANT GROW· 
In".-A paper by Prof. I.. H. Bailey. of Cornell Univer' 
sity. describing and glvinJl the re�ult8 of a series of ex. 
e���:6:Sg�t��h t�: p)����. °t;o�������a\n 1����i�'�:��2 AMERICAN S[JPPLEMENT. No •• 990 and 9 9 1 .  Price 11  
cents each. '}10 be had at th is Office and from all news­
dealer8. 

WE DON'T 
want to .. Bore tt you 
but w o n  I d I i  k e to 
'" Dril I "  the fact into 
you tbat we can quote 
you some interestin� 
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ver buy cheap unless 
you ask the price." 

Addre�8 : 
Shipman Eng .  MIg. Co. 

ROCH ESTER, N.  Y .  

B I-S U L PH I  D E for nse In tbe arts. Killing IDs�ct8 
In Grain, KilIinll Rurrowlng An-

OF  OAR BON w.
a
�t. <;�A lf��f�'6I�v
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STA R R ETT'S 
Adjustab le  Jaw Cut - N ipper.  

JaW8 ar e  detacbable. 80 tbey can be re­
moved, ground. and adjusted wben worn. All part. ca8e-bardened except jaw8. Flat 

�;�!r 0�'I:�:'kl'n���"J'8. 
edge8 obviates 

Price. 6 incb M (for mU8ic wire) . . . . .  $2.(10 .. 6 inch C (for common wire) . . . . 2.00 pr l llmt1'atl'd ( 'atalogl ll'  p,.n. 
The L S. Starrett Co. �"J'.'M�h����':,nf��:: 

NOW READY I 

Seventeenth EdUion of 

Experimental Science 

I' nlre8 n n d  1 1 0  � l l pe l' b  C I1 1 8  n d detl. 
JU8t tbe tbing for a boliday present for any man, 

wom&n.�tudent, teacher, or anv')ne interested in SCience. 
In tbe new matter contained in the last. edition wtll be 

found the Scientific Use of the PhonoJZraph. the curious 
optical il lusion known as the Anortboscope, Lo�ether 
with other new and interesting Optical Il lusions, the 
���leIJi:1:�ti���:c�gta�:s�b��c;.�. ��fu�
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er, F.lectrica! Rocker, Electri(' Chimes, How to Color 
Lantern Slides, Stndy of the Stars. and a great deal of 
other new matter WhlCb will prove of interest to acien. 
tiDc readers. 
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JIr,seua JOT tjj l l � rna eli clrcni (lf. Sasb fa.tener. J .  M. Harper . . . . . . . . . . . . . . . . . . . . . . . . .  54,1.930 
Sa8b fastener. window, G. W. G088 . . . . . . . . . . . . . . . . 541.8(7 
Saw .w""e. R. Morrell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 541.8(� Bad"e. M. J. Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U.443 M U N N  & CO. .  Pub l i shers. 

10ttle 8topper, �Iass, W. W. Lowrey . . . . . . . . . . . . . . . .  U.«7 HY PNOTI SM My onlrlnal metbod '2. l00 pp. pam- Office of the SC I E N  T l FIC AM E R I CAN, Sc\asors. R. P. Bowdoin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 542,183 1IQoop, we\abiDK. H. G. 8t1ebel, Jr . . . . . . . . . . .  , . . . . . .  54l,8II1 OlIo E. Saalbacb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . U.452 pblet lOe. One onPersonal Magnet-Buckle, D. Stone . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . . . . . 2U« ' 18m 10e. Dr. Anderson, 8 A 'l, HaaonIc Temple,Chlcaco. 301 B&OAUWA \' . N E W  YOltl�.  
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FQ"m ded  bJi Mathew Oart1/. 1'/85. 

HENRY CAREY BAIRD « CO. 
lNIIUSTRUL PUBLISHERS. BOOKSELLERS &; IMPORTERS 

SI O \Va l ll ll l  ";t •• P .. i 1 adelpbia, Pa . . U . "; • .-\ .  
IY" Our New aud Revised Catalogue of Practical and 

SclentiHc Book •• 90 pages, 8vo. and our otber CatalOl<ues 
and Circulars, the whole covering evel'Y branch 01 8ci-
�g�'i.;po"J�
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address. 

The Scientific American 

R.eference Book. 
A most nseful little bound book ot 150 poges, com­

prising. probably, tbe most extensive variety of stand­
ard. practical, condensed Information ever furnlsbed 
to the public for so small a price. ouly 25 centlj. 

Among Its contents are : The Last Censns ot the 
United States (1890). by States, Territories, and Coun­
ties ; Table ot CIties bavlng over 8.001 Inbabltants ; 
Map ot the United States -mIniature outline ; Tbe 
Patent Laws (tnll text) , Tbe Trade Mark Law (fnll 
text) ; Tbe Copyright Law (full text) : Tbe PrinCIPal 
Mecbanical Movements-illustrated by 150 small dla­
gramB-()f value to Inventors and designers of mecban­
Ism; lledallion Portraits of Dlstlngulshed American 
Inventors; Valuable Tables relating to Steam, Elec­
tricity, Heat, Metals, Welgbts, and Measures. 

IY" Sent bJi maU to anti aMress 00 receipt 01 price, 
�3 centll. 

MUNN &: CO. , Publishers, 

361 Broadway, New York. 

ICE MA C H I N E,... C o r l l s o  E lI ll i lle�. U" pwers' 
a u d  Hou l e  .. ",' il l ncb i n e  .. ,. .  THE VILTBR 
MII'o. Co., t!99 Clinton Street, Milwaukee, Wis. 

SMALL SIZE N EW 
M I LLING MACH I N E .  

F u l l  Capaci ty o r  l.n'·lIer M acblnell 
Indispensable for students. Inventors, 

model makers, etc. For cutting g� 
C:�:?�H:tm�g�

PS and reamers and 
Mad.,"1!';i�UU Jor smaU work. With or 

without� ::ith�t� c:r:M, .... ha/t. p" Write for full particularl!. 
Giant R I U H A R DS MFG. CO •• 
Miller 218 Fu l ton �t., B " ooklyo, N. Y. 

BOSTON G EAR WORKS, 
BoatoD ,  Itla.,e. 

IY" &na lor Catalog G. 
Gears every style. 
Spring Moton for Tum Tables, etc. 

MEASUREMENT OF POWER.-BY G. 
D. Hlscnx, M. E. A description of several Improved 
'-orms of absorptton and transmitting dYDamometef18 
for the measurement-ot [he useful work of prime movers 
In mil ls ard factories. Wltb 17 I11uotratlon.. ContRlDed 
In SCIENTIFIC AMERICAN SUPPLEMKNT, No. 992. 
Price 10 cent.. To be had at this oMce and from .. I I  
newsdealers. 

I HELLO, CENTRAL ! 
Do you nse telepbones ? If so, we can give 
ou just wbat you want. Our specialty Is Blake 

�ran�mitters. There is a ., best " in everytbi::te �!\� ���e� aW�r ��Of r;;: :��70 :'��ct 
a tel;,phone. Write for Illustrated catalogue. 

PH<ENIX INTERIOR TELEPHONE CO., 
131 Liberty St., New York. 

A Valuable gook 

12,000 Rece' p4_. 7 U S  Page.. P rice $ 0 .  
Bo und  'n ShUp. 86. HtJif-Morouo. 8ti.:i0. 

Tbl811ptendid work contains a caretnl compIlation of 
tbe mOllt useful Receipts and Replies Iflven In tbeNotes 
and Queries of correspondent8 as published In tbe "'ci ­e m ill c A m e .. icnn durlllll tbe pastHfty ;vears ; together 
with many valuable and Important additIOns. 

f h ' e r  '1'",,' � l v e  'r b n u !'In l l d  seleCted Receipts are 
here collected ; nearly everY brancb of tbe useful artS 
beinl[ represented. It is by far the most comprehensive 
volume of the kind ever placed before tbe public. 

The work may be regarded as tbe product of the stud­
Ies and practical experience of the ablest cbemlsts and 
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conCise form convenient for ready uae.. 
Almost every inquiry tbat can be tbought of. relatioll 

to formuial used In the various manufacturtng Indus­
tries, will here be found awo wered. 

InstructiOns for working many durerent processes In 
tbe arts are given. 
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value In their respective callings. 
Tbose who are In searcb of mdependent business or 
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lIDI<IIestlOns. W' &na JM' Ducript'"" Circular. 
MUNN & 00., Publishers, 

SCIENTIFIC AMERICAN OFFICE, 
361 8r ..... wa', New y ... k. 

T H IS I S  RAZO R ST E E L .. Note that tact. for yon bave tried common • 8teel " bladeII tm you are tired. Tbese blades are hand forged ; n o t  e that. 
���

t 
o�Ia:'iI\e������ � take an edge and, keep It. It Is strong, yet compact and neat. Price, postpaid wltb 2 bladell : ebony bandle, 95C. ; Ivory. 700.; 

�I'I:�rY�r� �I���n,{r 
strong 2 blade jack knife Is 6Oc. 

for illu .. 1Kl page tree nat 8D4 "  How to Use a Razor." 
40 A. 8"t., To�ecJ.o, �I1:1.0. 

Durable-Easi ly  A p p l i e d .  
This rooHng I s  manufactured 

from natural Trinidad asphalt 
materials, and wtll not dry up 
and become brittle under ex­
posure to the weather as ooal­
tar rooUn"s do. Dr Send for 

{:;ft��Tr��= �:!f.1'to 
A Il R E !Ii  C H E M I C A L  

&: M F G. (;0 . .  
S;) F'll l t o n  Street, 

New York. U. S. A .  

E L I<X)'l' RO MOTO R. S I M PLE.  H O W  TO 
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amateurs to make a motor wnicb mhrht be driven W Ith 
advan l sge by 8 cUttp.nt derived frl lm 8 t>attery. and 
wntcll w('luld buve 8utH.cten� power to operate a toot 
lathe or any IDachmp requiriD� Dot over one man power. 
W ith 11 ligures Contained In �CI "NTIII" (, AMEIl H'AN 
Srrp PLt .A. I NT. No • •  ;4 l .  I ' �ice 10 cents. To be bad at 
this ulllce and from all newsdealers. 

N IC K E L  
AND 

E LECTR O - PLATING 
Apparatus and lalerial 

THE 
Hanson &; VanWinkle 00. 

S e w nrk, N: .  J .  
81 LIBERTY :ST., N .  Y. 

35 &; 3"b�'12.t:OA L ST .. 

V O L :oi E Y  W. M ASON & CO. 
fRICTION PULLEYS, CLUTCHES, ana ELEVATORS 

PRO V I D EN CE. R. I. 

NAFEW-LOYELL OHECK PROTECTO R 
Perfect In construction. Modem. Hlgh-
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\J��inl��d��te':�SX 3�:: 
taln Protector. Sent on ap· 
f,roval,to any responsible Hrm. 
c�ii.Yolu�ent��� 

wanted. 

SAMUEL NAFKW COnANY, 
Cortlandt St., New York, 
U. S. A., Mannfacturers. 

" TRENTON "  OYCLOM ETERS 
are unequaled at an� p'rlce. 

MADE OF ALu M I N U M .  
Handsomest and I�bteston tbe 
market. Weight oz. Abso-
lutely accurate. y 1flI&r1Ul-
teed.. Dustproof and water ... 
proof. Registers 1,001 miles and 
repeats. Ask your dealer for 
tbem and you will want no oth­
er. Price, $�. OO. 

TRENTON WATCH CO. 
Amencan. Trenton, N. J., U.S.A. 

MESSRS. MUNN &; Co , SoHcltors 
of Patents. have bad nearly My 
years' continuous experience. Any 
one may quickly ascertain, free, 
W
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�mmuniCatiOns strictly conflden-
f:�� to �b�

d
r��:. �:nf=t

s and 

PATENTS 
taken through Munn &; Co. receive 
special notice in the Scientific Amtr­jean. This splendid weekly paper, 
elegantly Illustrated, has tbe largest 
circulation of any scientific work. 
ts a y.r.f��'BWN
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New York, 361 Broadw87. 

TELEPHONES 
Tl'4usmitters, Receivers, 
Magneto Bells, Cords and 
Parts of Telephones. 

IY" Send Stamp for Catalogue. 

MIANUS ELECTRIC CO. , 

______________________ M�IA�NUS, CONN. 
Parson 's  Ho rological Institute . 

gcbool for matcbrnaker� 
ENG RAVERS A N D  J EWELERS. 

IY" Send for CatalofI'Ue and References. 

PARSON'S  HOROLOG ICAL INSTITUTE, 
302 Urad,l c y  A 'V e n u e, 

DRY BATTERIES.-A PAPER BY L. K. 
Bohm� treatinJl llt open circuit batteries, h istorical dry 
batt erIes. modern dry batteries, Hellesen's battery. 
Bryan's battery, l{oUer's battery. and the efficiency of 
dry cel ls. W it.h a I l lustratIOns. Contained in SCIEN­
TIFIC AMERICAN SUPPLEMENT, No. 1 0 1 1 1 .  Price 10 
cents. To be bad at this office and from all news­
dealers. 

1� to 75 horse power. For Propelling Boats of all kinds. 
Clieapest Fuel, Absolut.e Safety. No Licensed En�neer, 
�
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G L O RE GAS Jo:N G J N E  CO .. 

Merion Avenue It Mb Street, PHILADELPHI .... P .... 

VAPOR  LAU N C H .  
Engloe and helm controlled 

from bow. Latest Improved and 
ooly 12 to I motor now ready for 
tbe market. 18 to (() ft. launches 2, 3, 6 and 7 b. �. No licensed en-
�ee�f��l�r�!1!!r.

edNO 
S£.� 

ger0'U8 naphtha or gasol .... used. 

e. "'� '�l' ,--------
Jer8ey City. N .  J .  

I C E · H O U S E  AND COLD ROO M . -BY 
R G. Hatfield. Wltb directions tor construction. Four 
engravings. Contained In SCIENT1II'IC AMERICAN Sup­PLEMENT. No. :; 11 .  Price 10 cents. To be bad at this 
oMce and from ail newsdealers �� ,--D EA F N ESS 
� " and H EAD NOISES relieved by using 

i Wi lson's Common Sense Ear Drums. 
Q New sclentiHc Invention, entirely dllferent 
in construction from all other devices. Assist the deaf 
wben all otber devices fall, and where medical skID has 
given no relief. Safe, comfortable, and invisible ; no 
wlrWf t�:�� a\��i"efitit uiliit"ttfO[ �mPc��etco , 

IY" 1t�;r:.��r.i;���T ?".
!�n�gB��a':I:.'i�!

e
N!�·'y ork 

31  

A REVOLUTIOB l l f  
A New COTTON GIN 

and WOOL BURRER. 

Inventive genius bas at last produced a macblne tbat 
will send Into retirement the old Saw Gin 80 Ion" tole-
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Company are taking out patents In tbe principal coun­
tries, and make claim to superiority over the system 
now In use on the followin� among otber points : The 
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cotton ; prevent {he possibility vf Hre ; perform tbe 
work with a minimum of power : require comparatively 
no repairs ; require but' little it any cleaniDFr' and have 
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The staple delivered in the most improved condltlon, 
with the least damage to Hbre ever heretofore edected. 
Alfred B. Sbepperson, of tbe Cotton Excbange, New 
tlj.':�f������l'2. :: ������\;

x
Jll�

r
!e�fce�

u
;J'?r:�� 

tlonal Department of Agriculture, and tbe favorahle 
reception accorded t<> bis opinions and publications. Is 
President of this Company ; T. H. Pearse, Secretary ; 
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UNIVERSAL COTTON GIN & WOOL BURRER CO" 
Room tiO 

PISKE BUILDING 89 STATE ST., BOSTON. 

Telephones 
�r����et C

{,��':'��t�
rder. 

Suitable for exc anges or private plants. IY" &na for TeaUmontalB and Prl<:es. 
Some good territory left for reliable agents. M ASON TELEPHONE CO. . R ,CHMOND. VA. 

TH E " ROU N D  BOX" 
TY PEW RITER RIBBONS 

M. & M. CARBON PAPERS. 
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e
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States Government Departments. 
Samples Pret upon application. 

ltI l T'I'A G  & V O LG E R, 
Manufacturers for the Trade, 

Cor. Park " 1.1. I.vel., Park 1114go, N. l. 

F. W. G. WOOD ENGRAVER'S LINER 
All sizes from No. 1 to 30, for 2 to 26 Jines. 

L�'f,��M;iL1':�·:.:d:�t:t":Jl'::rk from 

THE OBER LATHES ARMSTRONG 'S * PIPE  * TH READ I N G  

a 
For Turning Axe, Adze, Pick. -AND-
Sledge, Hatchet, Hammer, Au- CUTTIN G-O FF MACH I N ES ger, �'1le, Knife and Chisel Han· Botb Hand and Power. dIes, WhiMetrees, ¥ okes, Spokes, Sizes 1 to 6 Inches. Porch Spmdles, Stair Balusters, Water, Gas. and Steam Fit-

_ Table and Chair Legs and other ters' Tools. Hinged Pipe Vises, 
� Irregular work. Pipe Cutters. ,;'oeks anlt Dli, � -PaUnua. IT Send Jor Circular ..4.. 1Lnl1'�;��� ���::1f�o;�a:�Io� 

The Ober Lathe Co., C hnllrin F a l l s, 0., U . S . A .  Armstro n !!  1'1 1'11'. C o  ..  
Hrldlleport, Conn. 

DEAFN E S S '" HEAD NOISES CURED b my luviaiblt! Tubuilu Ea r  Cuahions. Wht. ra ht!ard. Warranted 10 hili,. more c .... t.han all almli:r dl!vicd 
¥.Htscox onl��r;;:iB�d�:��N�ry�I�::ii�:�:!k�f��':O�;FRE£ 

AIE NTS WANT E D  BU3HNELL'S PERFECT LETTER COPYING BOOKS 
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i
�� perfect copies of let-

more 8ca1ded or burned hands. ters wltb ordinary oMce Ink. 
They are made of "' t e e  I and No pre.s required. Books roll 
Granite lined and adapted for up to make the copy. Indls-
general use. COvers and Steam- pensai>le to tbe traveler and 
ers and Hre-proof Stove Mats for pn vate use. S.ent by mall. 
Included. EverY piece warrant- postpaid, on receIpt of price. 
ed. IY" Samp/.e Jree and terri- Note slz�. 6x10 m�hes . . . . ,1.00 
tory .ecured. Address Letter SIze, IOx12 mches, '1.30 

A. W. OBERMANN Send for ClrClUar and agents 
66 8. 6th Avenue, N. Y. CITY. terms. A l vllb B .. ... l lel l .  

__ . ___ . ____________ ___ ._ 403 Chestnut �t.,PhII.delph,., Pa. 
THE FISHER 

Patent Steam Pump Governors 
For Steam Pump8 Working nnder Pressure 

and the 
F ISHER PATENT GRAVITY GOV E R N O RS 
�'or Steam Pumps HllIng elevated open tanks, 
.are the m'::�����t:,':,=:'le devices 

R E I J I:CING .Q � I .VE!'. IY" Send tor circulars and testimonials. 
l<' I � H E Il G O YE IO i O Il C O . .  • 

2Ol 1!. 1st Avenue. Marsballto�, lowa. 

IDEAS 1���:�:J!':.J)Advt�s::!.':t:u���f&n. ��:� 
Correspondence and sample orders IIOlIcited. 25 years 
!,'l·bnslness. Gll l'dam & Son, 06 John St., New York. 

PA TENT �TE E L  � 
SKELETON LEOS 

ARE THE BEST. 
Establisbed 1849. 

D. W. KOLBE &; SoN, l339 Arch St .. Philadelphia. 

V8u USE  G R I N DSTO N ES ? 
If 110, we can supply you. All sIzes 
m u u n t ed and u n m o u n t ed. always 
kept In stock. Remember, we make 8 
speclaltyof selectlllg swnes tor all spe. 
clal purposes. IY" ABk for catolOf1lU. 

The ( : I . EV E I.A N U  �TO "' E  C · O .  
2d Floor. Wilshire. Cl8vel�nd. O .  

faml'lv Ice Mach'lne Ice, etc., In a few minutes, $10 and up, FIlters, $L26 and up. Cookers.. $1. Seltzateurs 
" to prepare one's self soda water, $L50 and up. L. DBBKIGNY. 126 W. 26tb St .. N. Y. 

A rchitectural Books 
Useful, Beautiful and Cheap. 

Any person about to  erect a dwelling bou8e or  sta­
ble. either In tbe country or City, or any builder wishing 
to examine the latest and best plans for a church, 
school house, club house, or any other public building 
of high or low cost, should procure a complete set of 
the ARCHITECTS' AND BUILDERS' EDITION of the �CI­
ENTIII'IC AMERICAN. 
Tbe Information tbe8e volumes contain renders the 

work almost Indispensable to the arcbltect and builder, 
and persons about to build for themselves will Hod the 
work suggestive and most usetal. They contain draw· 
Ings In perspective and In color, together wltb Hoor 
plans, costs, location of residence, etc. 
' Two volumes are publl8bed annually. Volumes 1 to 

18, whlcb Include all the numbers of this work from 
commencement to December .. 189i, may now be obtained 
at this oMce or from Booksellers and Newsdealers. 
Price. stitcbed In paper. $2.00 per volume. These vol· 
llIIles contain all tbe plates, and all the other Interesting 
matter pertaining to the work. Tbey are {Jf Kr6at per­
manent valne. Forwarded to any address. 

MUNN &; CO., Pu blblherll, 
361 BroadwaT, Ne,v York. 
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Cl R IH IS A R  \' RATE";. 
I n,,ldf'! l'nae. each i nselo t ion. - .,. [j cenl" n l ine 
Hnc), P n a: e .  ench i nserli o lh - _ $ 1 .00 n l i n e  

nr For some cla.'lses of Advertisements. Special and 
Higher rates are required. 

'l'be above are charJZ'es per agate line - about eight 
words per Hne. This notice shows the width of the line, 
�i��:e��� �� iW:

t
:a:J'��at:�:�

a
��f: �al. �;�e����: 

ment. as the letter press. Advertisements must be 
l'eceived at Publication Office as early as ,]'hursdav 
morn inJl to appear in the followtI12 week's issue. 

E M P I R E----
• B O I L E R  CLEAN E R  • 

---C O M POU N D  
W e  Don't otrer Gl'otu itieM. but our 
Circular will give you the information 
that will enable 

I
OU to !'lave Time, 

. ;:;'��e':t�!:i<tl�i..:�!n:ti tli�:�t 
Railways and Factoriestn the East. 

OFFICE ' 
Kemble Bldg., 1 9  Whitehal l St. , N.Y. 

WE ARE B U I L D I N C  • • •  

The Celebrated -

"HORNSBY-AKROYD" 
- O I L  ENa l N E  

The De La Vergne Refrigerating  Mach i ne CO. 
FOOT E. 1 38TH STREET, N EW YORK. 

Premo Cameras 
Premos 

Produce 

Perfect 

Pictures 

Are perfect in construction, workmanship 
and finish, and contain more modern im­
provements than any other Camera. We 
make seve1;al styles and guarantee them all 

R.OCHESTER. OPTICAL CO. 
22 SOUTH STREET, ROCHESTER, N. Y. 

aGEl'S WANTtQ FoRFINET001S IN EVERYSHOP. 
" CATm��R (j.H.BESLY &. (;0: AND AGENCY. CHICAGO, I LL.U.S.A.-

TO BUSI N ESS MEN 
'I'he value of t.lle S C I E � T I  F Ie  A :\ I E IUCAN as an aU.f'er­

tislng medium cannot lie overestI mated.. Its circulation 
:8 many times greater t llan tuat t l f  any �ill1 i lal' journal 
now published. It floes into aU the States and 'l'errito­
ries, and 18 read in all the principal libraries and readin� 
rooms of the world. A business man wants something 
more than to see hIS advertisement in a printed news­
paper. He wants circulation. This he has wben he ad­
vertises In the SCIENTIFIC AMERICAN. And do not let 
the advertisina- SIlent Influence you to substitute some 
other paper for the SCIENTIFIC AM ERICAN when se­
lecting a list of publications In which you decide It Is for 
your interest to advertise. This is frequent1y done for 
the reason that the agent gets a larger commission from 
the pap"", baving a sIll1liI circulation than Is allowed on 
the SCIENTIFIC AMERICA.N. 
. �'or rates see top of first column of this page or ad­

dress lU U N N  &; CO.,  Puhl ishers, 
361 Broadway, N ew York. 

J ESSO P'S ST E E LTHa\Vr 
F O R  T O O L S ,  S AW S  E TC. 

W'!c J E S S O P '" S O N S  1.: 2  91 J O H N  S T.  N E W  YORK 
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The 
American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany owfls Letters-

Patent N o .  463 , 5 6 9 ,  granted 

to Emile Berl i n e r  N ovem-

ber 1 7 , 1 89 I ,  for a combined 

Telegraph and Telephn ne, 

covering all forms of 
Microphone Transmitters 

or contact Telephones. 
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AM E R I CAN 

J t itutifi,  !nttritau. 
The New Model 

- N o .  2 
rnpR.OVED' ____ .... 

American 
Typewriter $8 

IS NOW READY. 
The latest model of the first 

successful low-priced typewriter. 

New ideas, greater speed, improved construction 
and better IInish. Sold by the makers direct at price 
slightly above the manufacturing cost. 

TY P E W R I T E R  CO. , 267 B ROA DWAY, N .  Y. 

ENG INES ,  :,·;n'i,��n��h'!.�'J."
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"Machinery d: supp!ies." W. P. DavIs. Rochester, W Y. 

E M  E R Y • ��!I a�J'
e
�:in2,��'i'

d
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Quick: process and lar�e stock, When in a turry, 
buy of 'I' H �: '1'.\ IS I 'I' " ( : \1 .• NEW YORK CITY. 

CINCINNATI. and STROUDSBURG, PA. . 

Patented Novelt ies Manufactured. 
s. P. DENISON, 143 Center St . •  New York. 

PR I ESTMAN SAFETY O I L  ENG INE  
. .  PhenomenaUy low tn cost oj operation."-FrankJin Inst. 
N Kl-:;¥lf"M Kerosene, NOT Gasol ine  

NOR 
ENGIN EER 

�C�t�caio�r'=r"� �-� 
ing, -Pumping, 
PRI EST MAN & COMPANY, Inc .  
Front and Tasker Streets, - - IJh i lndel ph in  

T HE  BICYCLE : ITS INFLUENCE IN 
Health and Disease.-By G. M. Hummond. M.D. A val­
uable and interestinJl paper in which the @ubject is ex­
haustively treated from the fol lowinll standpoints : 1. 
The use of the cycle by persons in hea.lth. 2. The use of 

At I Prl' C 0 �!=:-�I=bl���r=�'Ji::::�;���T:i: $18 buys a beautiful little Canoe ' or $125 
a u �eal. or.sH vuietie.s snd 1000 other Mticlel. 

f:r�f��:::�����:t��� lJ,tII free.
, 

COIOAGO &,1.1" Co" Chtcago, lII.
, J. H. RUSHTO�. CA.NTON, N. Y. 

�
h
l\�i��b��

y 
g�

r
:��'��lt:���e�o?Jotc;!£,

ed
�l�Jiirc

T
i:;ls� 

To be had at thIs office and from all newsdealers. 

lPe KOJ\\BI 
OMCRA -� 35.,9 

f:��eifo�Sf�:�r�e:ar::������t'lr:: @£ 
lour dealer for it. or send for free booklet � 'All About the Kombi." ' ... 

ALFRED O. KEMPER, ' 
Branches : London, Berlin. 182-134 Lake Street, Ohicago 

.. H .  B . "  C U TT I N C-OFF TOO L 
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improvement over former tools Is in the 
addition rl ,:�r't..t
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In Slate No. 2 Holder. 
ar � P E C I A  I. OFFER. 
To reduce stock purchased and 

Introduce the tool. we will for 
holders complete with o�e

e 
�

r
�T:d! ����l�

n
:/!xt�:� 

or '1.00 by malljlrepald. ar- Send for Cata/oglu. 
DWIGHT S LATE MACH I N E  CO.,  HARTFORD, CONN. 

1� to 1m H. P. INS U RANCE POLICY 
Motor of 1 9th Centu ry 

How do these look toaether 1 
There is no diRagreement, for 
Hundreds of our Engines have 
�
e
���� �: l�.i:��� !�!3BFt�� 

or Explosion.  ;"..",,===<=� CHARTER GAS E N G I N E  CO. 

EDWARD BROWN, 

P. O. Box l48, Sterlinl', III. 

WELLS BROS & CO., 
Greenfield, Mass. 

P. O. Box B. 

HOLLY STEAM ENGINEERING CO. 
343..:w4 BuUer Exchange, Providence, R. L 

SPECIALT I E S : Holly Gravity Return 8y8tem ;  

sav .. One-Fifth of the Fuel. Holly Preooure-Reducing 
Valve; no IPring, lever or diaphragm. Send for circular . 

Kodak 
Oual ity 

Some Watches sell for $'.5°. But the purchaser 
of a $50.00 time·piece gets more for his money than 
the man with the cheap watch. 

It's the Same With Cameras. 
The Kodak lenses are alone worth more than 

some cameras which the manufacturers claim to be . . as good as a Kodak." Kodaks are standard in 
hand" camera value,,- because they make good 
pictures-because they are durable, reliable. 

Handaomeill lllunrated Kodak-a/ogue Free. 
KODAK:8, } .8.00 
K:ODET8, TO 
BULLETS. .'00.00 

EASTMAN KODAK COMPANY, 
ROCHESTER, H. Y. 

COMPOSITION AND CONSTITUTION 
of Certain A l loys.-A paper by Dr. C. R. Alder \" rlght, 
F.R.S •• epitumizil lg t i l e auth()r'� experimel ltnl i nquiries 
into t he subject of the relutions of metals to one un­
other as regards their mutual miSCibility or so lubi l i ty 
when rendered ttuid by heat. W ith one i l iUBtru t ion. 
Contained in SCIESTI F I C  A M EH ICAN S U PPI.EM E:,\,T, 
No •. 999 lind 1 11011.  Price 10 cents each. '1'0 be 
had at this office and from all newAdealers. 

If you 
own a 
good 

Horse 
and 
Carriage 
you 
will be 
inter­
ested in 
our 

Prl
$'Ii?l)�

ail, 
In ordering send 
helJlhL of rear 
wheel. 

� Writ_ for 
De�criptive Cir­
cular. 

B E LL O DOM ETE R 
It will tell you honestly how many miles you drive, 

and announce each mile by stroke of a bell. Keeps a 
record for Itro miles and then repeats. !Olpeed horMea 
may be timed very accurately. Fully warranted. 
Davis, Stebbins & Co., 33 Sudbury St . ,  Boston,  Mass. 

TOWERS A N D  TANKS 
• PATENT SECTIO NAL 

g���lr!��n, n��atl!,��t�!�!P�)!. !��� ALL IROI TOWERS 
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� of 4 and 1 2  Column., 

for Water Works, Cities, ToWD8, 
and Man ufactorles. "OTTO" 

C A S  AND CASOL I N E  
E N e I N E S .  

� to 100 h .  p. Can be used In 
cities or in country Inde­

pendent of gas works 
or gas machines. 

N o  Boile .. , No DauK'er, l OVER 45,000 SOLD. IS 0 Enl(ineer. 

i
T

_
he Otto Gas Engine Wks.,  Incorp'd, Ph iladelphia 

PLAIN, ALL WOOD TOWERS 
ELEVATED TANKS tor Automatic Fire Sprinkler Plants 

MANUFACTURERS Ol!' 
IRON Ilnd STEEL TANKS. 

Louisiana Red Cypress Wood Tanks 
a Specialty. 

W. E. CALDWELL CO . ,  
2 1 9  E.  Mai n Street, 

LOUISVILLE, KY., U. S. A. 

A Delicious Shave. '" A Continual Economy. '" Absolutely Guaranteed. 
Razor complete, $'J. OO. St.ropper and Strop, $ J . " �. Both In One Case, $3 ." � . 

E. LOTHAR. SCHMITZ. Manufacturer, 9:1 R.eade Street, NEW YORK. N.Y. 

- - T H E - -

ar EST A BI.ISHED lS<l �. 
The Most Popular Scientific Paper in the World 

Only $3.00 n Year, Inc ludinl( l'o8tal'e, 

Weekly--II<J Numbers II. Year. 
Thi8 wi lle ly  circu lated aDd splendIdly lllustrated 

paper Is published weekly. Every number contains six­
teen pages of useful information and a larJZe number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam ,Machinery. 
New Inventions, Novelties in Mechanics, Manufactures, 
Cheml.try, F.lectricity.Telel<raphy, Photograpby, Archi­
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of Patents each week • 

'rerlll s of Snbfilcl'i Ption .-One copy of the SCIEN­
TIFIC AM ERICAN wlll be sent for one year-52 numbers­
postage prepaid, to any subscriber In the UnIted States, 
Canada, or Mexico. on receipt of '1'1"'ee J),, 1 I 11 1'H by 
the publishers ; six months, '1.50 ; three months, f1.00. 

C lubs .-Speclal rates for several names, and to Post­
masters. Write for particulars. 

'I'he safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealpd. and correctly add:rt}ssed, 
seldom goes astray, but Is at the sender's rIsk. Address 
all letters and make all orders. drafts, etc., payable to 

lll U N N  &; CO. ,  3 t H  Broadway. New YOl·k. 
-it--Jdtntitit �mtritan JU1J1Jltlllent 

This Is a separate and dIstinct publication from THE 
SCIENTII!'IC AMERICA", but Is uniform therewith In 
size. every number containing- sixteen large pages full 
of engravings. many of which are taken from foreil;m 
papers and accompanied with translated descriptions. 
'l'U E  SCIK!\,TU'IC AM EIUCA N SUPPL};l\I ENT i s  published 
weekly, and incl ude� a very wide range of contents. It 
pres.er.ts th,� most recent papers by eminent writers in 
all the priucipal department� of Science and the Useful 
Arts, embraCing Biology, Geology, Mineralogy, �atural 
History, Geography, A.tchreolo�y, Astronomy, Chemis­
try, ElectriCity, LIght, Heat, MechanIcal Engineering. 
Steam and Railway En"lneerlng, Mining, Ship Building, 
Marine Engineering, Photography, TecbnoJoJrY. Manu­
facturinll Industries, Sanitary Engineerinlr, AJZ'riculture, 
'ortlculture, Domestic Ecc:.nomy, Biography. Medicine. 
etc. A vast amount of fresh and valuable Information 
obtslnable in no other publication. 

The most tmportant Engineering Works, MechanIsms, 
and Manufactures at home and abroad are ll1ustrated 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT. for the UnIted States, 
Canada, and Mex:ico� 15.00 a year ; or ODe copy of the 
SCIENTIFIC AMERICAN and one copy of the SuPPLE­
MENT, bot.h mailed for one year to one address for '7.00. 

·Slngle copies, 10 cents. Add ress and remit by postal 
order, express money order, or check, 

llI U N N  &; CO. , 361 1I1'ondwRY, New Yo .. k. --*--
�nil(liu9 �(litioll .  

THE SCIENTII!'IC AMERICAN BUILDING ED I TION Is 
Issued monthly. '2.50 it. f!l8r. SIngle copIes. 25 cents. 
Thirty-two large Quane pages, forming a large and 
splendId M8IIazine of Architecture, richly adorned with 
eleQant piaU. and "ther line engravings ; Illustrating the 
moA Interesting examples of modem Architectural 
C�ctlon and allied subjects. 

A specIal feature Is the presentation in each number 
pf a variety Of tbe latest and best plans for prlva�e r""l. 
dence •• city and country, IncludIng those of very mod, 
erate cost 88 wen as the more expensive. Drawings in 
perspective and in color are glven, tOJrether with Floor 
Plans. DeSCriptions, Locations, Estimated Cost, �tc. 

The elegance and r.beapness of this magnificent work 
have won for it the I�al·"el'it Circu lation of any 
Architectural publication in the world. Sold by all 
newsdealers. '2.50 a year. Remit to 

M U N N  &; CO., 3 6 1  Broadway, New York. 

--*--
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of the SCIENT IFIC AMERICAN, with whIch Is Incor­
porated U LA. AMERICA CIENTIFICA E lNnUSTRIAL,'" 
or Spanish edItion of the SCIEN T I FIC AMERICAN Is pub­
lished monthly. and Is uniform In size and typography· 
with the SCU. .. TIFIC AMER IOAN. Every number con­
taIns about 50 pages, profusely illustrated. It Is the IInest 
sclentillc, industrial export paper published. It circu­
lates throughout Cuba, the West Indies, MexiCO, Cen­
tral and South America, Spain and Spanish possessions 
-wherever the Spanish 1anguage is spoken. THE SCI­
ENT I I!' I C  AMER I CAN EXPORT EDITION has a large · 
guaranteed circulatIon In all commercial places through­
out the world. e:l.00 a year, postpaid, to any part of the 
world. Single copies, 25 cents. 

ar- Manufacturers and others who desIre to secure 
forell(ll trade may bave large and handsomely dIsplayed 
announcements published In thIs editIon at a very 
moderate cost. Rates upon application. 

llI UNN &; CO., Publ ishers, 
361 Broadway, New York. 

PRINTING INKS. 
Tbe BCIE"TII!'IC AMERICA" is J!rInted wltb CHAB. �NEU JOHNSON &; CO.'S INK, l'entb and Lombard Sts., Philadelphia, and '� ROIIe St., opp. Duane, New York 

© 1895 SCIENTIFIC AMERICAN, INC.




