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CONSTRUCTION OF THE YARROW WATER TUBE 

BOILER. 

We have been favered by Mr. Yarrow, of tOl-pedo 
boat fame, with photographs and a description, sho w
ing his new system of expanding boiler tubes by steam, 
and other improvellJents in the boilers themselves. 
The tube expander which is here shown in operation 
in the shops at Poplar, London, was designed to re
place the old apparatus, which was worked by hand. 
The introduction of the steam-driven tool has resulted 
in a great saving of time and cost over the old system. 
The expander, which is slllall and compact., 
is suspended at the desired height, and is 
driven either by a motor or, as shown in 
our engraving, by a cord from the overhead 
shafting. operatin� through a length of flexi
ble shafting. The taper mandrel within 
the body of the expander is revolved by the 
action of the rollers, the body being driven 
by the miter gear. which can be seen in the 
cut. By giving the rollers a slight inclina
tion they are made self-feeding, and over
expanding is guarded against by providing 
'\ stop . In the accompanying illustration 
three of the Yarrow boilers are shown turned 
up on end for the purpose of expanding the 
tubes where they enter the water pocket. 
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plate to clear the opposite plate, passing the tube 
from the hole in one plate to the next hole in other 
plate and repeating the movement until th e desired 
position is reached. Thus the upper end of the tube 
is first passed through hole, A, in the drum; it is then 
slid down until the lower end enters hole, B, in the 
water pocket and the upper end is clear of A. This 
end is then passed up into C, and the lower end dra wn 
out of B and placed in D. By continuing this Dlove
ment the tube can be carried through a line of holes 
to its place. The same method is adopted in remov-
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ing a faulty tube, though, of course, all the tubes in 
its way have to be also removed. The lower tube end 
is expanded, in t h e  Cltse of repairs, by sending a boy 
into the water pocket for the pnrpose. When this 
cannot be done, a long mandrel is pa!;lsed through the 
tube and operated from above. 

The accompanyilJg lSection of the apper drum of a 

Yarrow boiler shows the new system of automatic feed. 
Al1 makers and users of water tube boilers are aware 
of the value of any system that will automatically re
gulate the feed. These boilers contain very little 

wat.er at any one time and the fierce ebulli
tion causes great and rapid fluctuations of 
water level. 

Yal'row &; Company are endeavoring to 
overcome the difficulties of constant feed by 
providing an automatic device within the 
drum of the boiler, and by provid ing each 
boiler with its own independent donkey 
pump. It is 61aimed that only in this way 
can the obstruction of a breakdown in any 
one boiler be localized. In any group of 
boilers which have a common �ource of feed 
supply the bursting of a tube in one of the 
boilers will call for an extra supply of water 
that will be greater in all probability than 
the capacity of the pUDlp. As a conse
quence the water level will be lowered, not 
merely in that particular boiler, but in the 
whole set. This would be a dangerous pre
dicament and might easily re.;mlt in serious 
injury to the complete plant. 

Mr. Yarrow.states that the impression 
that it is a difficult mattar to retube his 
style of boiler, on account of the tubes being 
straight, is erroneous, as JUay be seen from 
the accompanying cut, which shows a sec
tion through one of the boiler!!. If it is 
desired to insert a tu be, say in the center of 
the tube plate, it is only necessary to pass 
it far enough through t.he upper or lower 

DIAGRAMS SlIO WING METlIOD OF RETUBING AND AUTOMATIC 

The�e considerations are especially strong 
when applied to the water tube boiler, 
where the internal pressure in the tube 
would cause a specially large e!!cape of FEED OF TlIE YARROW BOlLER. 

EXPANDING BOILER TUBES 1l( THE YARROW" COMPANY'S MACHINE SHOPS. 
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370 
water in the event of its rupture, as compared with 
the tubes in the common form of boiler, where the 
pressure i� external. 

Another advantage to be secured by using separate 
fe ... d is that it favors th e use of a very simple and relia
ble device for securing automatic feed. It is self evi· 
dent that any so-call eO. automatic feed must be abso
lutely reliahl!', for the reason that the knowledj:te that 
such a feed has been fitted to a boiler will cause the 
stokers to pay les� attent.ion to the water level. 
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The device shown in the cut has proved very suc 
cessful on a boat fitted wit.h engines of 300 horse 
power; though it remains to be seen how it would 
work on a la rge �cale. About the center of the stearn 
drum is arranged an inverted funnel. whi ch is perfor
ated so as to insure that the water level within it shall 
be the same as the !!eneral level in the drum. The flln· 
nel serves to prevent any' violent ebullition of the water 
within it and maintains it at a steady level. Abo,e 
the water in the funnel and near its surface is fixed 
the steam supply pipe for the donkey pump. So long 
as the water is below the pipe the dun key will supply 
the hoiler; but when it reaches the pipe. water, in 
place of steam, wiII pa,.s to the pump and actuate 
the steam piston. No w, since the 8team piston is larger 
than the pump piston, it follows that, al' long as water 
flows through the !'Oteam pipe, the boiler will be re
lieved of water, and this will �o on until the level 
falls again. It is' thus evident that a double ad van
tage is 8ecured by this system-the boiler is pumped 
up if the water is too low and it is relieved if it be 
too high, both actions twin!! automatic. 
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We would drl\w the attention of competitors for 
th e $250 premium, offered for the bt!st essay on thp 
., Pro�re8s of Invention During th j! Past Fifty Years," 
to the fact that the date limit set for the reception of 
manuscript i':l dra wing very near. There is a danger 
of the eSl;ayist u nderestimating the time which will he 
necessary for him to do justice to so comprehensive a 
subject. Although the paper will be comparatively 
short, covering about two and a half columns of the 
SCIENTIFIC AMERICAN, it is liable to involve an 
amount of previous reading and general reference 
which will cover more time th an the intending writer 
llIay estimate. For this reason, and in order that the 
judges may have ample time to examine manuscript 
which will be submitted to them, we trust that intend
ing competitors will not defer the transmission of their 
essays until the last allowable date. 
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We also direct attention to the card wh ich is appear
ing in our carrent issue�, by means of which we are 
endeavoring to obtain an expression of opinion on the 
part, of cur reader;; as to what invention introduced 
d u ring the last fifty year!l has conferred the l!reatest 
benefit u pon mankind. The answers th at have already 
come in indicate that opinion will be far from unani
mous ; and the value and interest of t·he vote will de 
pend largely upon the number who favor us with are· 
ply. We hope that the majority of our readers will 
find the matter of sufficient interest to send a card ex 
pressing their views. 

..... . 
The Pool of Siloam. 

The excavations wh ich are being made in Jerusalem 
have d isclosed much that was hitherto unknown abou t 
the pool of Siloam. The identificat.ion of the site of 
this pool is important, becauf;e of its bearing on the 
situation of the city walls. It has hith erto been con· 
sidered that the pcol of Siloam, shown to every visitor 
of Jerusalem, wa� one of the few undisputed localities 
in the topography of the !Oacred city. Now, however, 
as investigation progresses, oouhts have been raised 
on this point. Among archreolugists a contest has 
arispn as complicated as that concerning the site of 
Calvary, the sepulcher, and oth er sacred places in 
Jerusalem. The pool of Siloam is in size the least of 
all the Jerusalem pools, which from the most ancient 
times have been relied upon by the inhabitants to 
store up water from the sprin�s. It had, however, the 
singular characteristic of ,",uddenly increasing in depth 
as the water poureo in from some unknown aource. 

The pool of Siloam,alth()ugh small in size, played 
an important part in th e sacred history of Jeru salem. 
It was to Siloam that the Levite was sent with the 
golden pitcher on the "la�t and great day of the feast" 
of tabernacles; it was from Siloam that h e  brought. 
the water which was then poured over the !Oacrifice in 
memory of the water from the rock of Rephidim. It 
was to this Siloam water that the Lord pointed when 
he stood ill the temple and cried , <. If any man thim, 
let him come unto me and drink. " The Lord sent the 
l,lind DIan to wash at the pool of Siloam, the sacred
np3S and efficacy of who�e waters are still believed in 

at Jerusalem. The pool of Siloam, which has now 
been almost wholly unco\,pred and which is the one 
formerly shown to visitors, is 18� feet in depth, 14 
feet wide at one end and 17 at the other. The water 
in it is maintained at a depth of 3 to 4 feet, but is 
iikely to rise a foot or more at any moment. It is 
faced with a wall of stone, now gre!ttly out of rep�ir. 
Several columns stand out of the side walls extending 
from the top downward i nto the cistern. The water 
pas!les out of th e pool through a channel cut in the 
roC'k. which' is covered for a short distance. Thi!! 
subsequently opens and discloses a lively, copious 
strea.m which empti!'s into a garden planted with fig' 
trees. Jerome, who lived only six miles from the pool 
of Siloam, refers t.o the intermittent character of its 
waters, which has led �ome h istorians to identify it 
with BE-thesda. Josephus speak!! of its waters as hav
i ng been very abundant, but recent investigations do 
not bear. this out. 

There are a large number of somewhat similar pools 
in J erllsalenl, which has thirty or forty natural springs 
within a radiu!; of eight wj.les. If it could be shown 
that one of these was in reality the pool of Siloam, 
whose locatiQn has not h itherto been questIOned, it 
would add a still further confusing element to the dis
cllssion of th e histori(lal sites in Jerusalem. Many of 
the most illlpertant places depend for their identifica-. 
tion upon their nearness to or remoteness from the 
pool of Siloam. The mysterious ebb and flow of the 
wat�r8 of the present. pool has been largely relied upon 

as sufficiently proving its identity with that referred 
to in the Scriptures. It has now, however, been found 
that a similar phenomenon takes place in the Foun
tain of the Vir�in, whi('h is close by. There the water 
r03e a foot in five minutes, and within 11\'e minutes 
more It sank to its former level. It is believed that 
the excavations which are being made ill Jeruoalem 
may explain this apparent mystery, which nobody has 
fet been able to account for.-Public Opinion. 
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• •  e, • 
PATENT SOLICITORS AND THE PROPOSED PATENT 

liAR • 

Such relations as those of lawyer to client or ef phy· 
sician to patient have always been recognized as 
sacred. In the professions also so much depends upon 
the competency as well as honor of the practitioners 
that the law very properly takes cognizance thereof, 
and requires proof of standing and of competency be 
fore any person is allowed to practice ip the profes 
sional role. In the lawyer's care are placed the righ ts 
of his client to propert.y, to freedom or to life itself. 
He very justly is subject to rigid investigation before 
being admitted to the bar and is required to serve a 
clerk's apprenticeship before practicing independently. 
A similar condition obtains in the case of the physi 
ciano He must possess definite and statutory q ualifi 
cations before he is allowed to practice his profession 
and take upon h imself the dispensing of remed ies 
against the ills of mankind. His adjunct the apothe 
cary is subject to similar requirements. Exhaustive 
examinations, practical and theoretical, have to be 
passed before the pharmacist can legally Pllt up a Sill 
gle prescription. He il; obligeo to understand the 
qualities of all drugs; to watch every prescription for 
the detection of possible error in it. If an error has 
crept in invol ving danger to the patient, he is to note 
i t, and guard against it, and must act as a constant 
check upon the ph ysician, thereby giving additional 
protection to the patient. 

There is another ca�e where relations just as sacred 
and confidential exist as between members of the 
above professions and those whom they serve. We re 
fer to the relations of patent solicitor and his client . 

TABLE OF CONTENTS OF The services of a !lpecially trained patent solicitor 
are essential. and the inventor has to enter into inti 
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precisely comparable to those of lawyer and client 
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is no thought of restricting the membership to la.wyers, 
but the idea is to insure proper representation of the 
rights of applicants for patents. The essentials for 
practice before the office having been determined on, 
and the conditions for the issuance of a license or di
ploma being fixed, none save those boldi'1g such license 
or diploma should be eligible to appear as attorneys in 
the prosecution of patent cases before the office. Such 
an asscciation could take cognizance of practices over 
which the Patent Office would have no jurisdiction 
and could punish offenders against common profes
sional morality. Such a course of common self-de
fense bas been found necessary in England, and re
sulted in the establishment some few years ago of the 
Chartered Institute of Patent Agents. 

The necessity for such an association arises from 
the very limited powers of the Commissioner of 
Patenrs in disqualifying those who are known in the 
profession to be disreputable and dishonest. Stories 
constantly reach us of inventors who have lost their 
fees or who have had their interests jeopardizud or 
their patents lost at the hands of irregular attorneys ; 
but the Patent Office, although perfectly aware of 
the practices of such attorneys, is not able to pro
tect such victims or punish such offenders, as the latter 
are sufficiently clever not to commit an act of .. in
discretion " after the Pat.ent Office has jurisdiction 
over the case. The Commissioner has pointed 011t 
in his report the only solution for these abuses, 
and the establishment of a patent bar would elevate 
permanently the standard of the profession, and 
would redound alike to the advantage of the pro
fe!'sion and to the great mass of inventors, who num
ber many thousands, and who deserve to receive every 
protection from harm and imposition. 

. ' . .  
THE RIVER AND HARBOR BILL. 

The River and Harbor Bill has been passed over the 
President's veto in the House by a vote of 220 to 60, and 
on the foilowing day it was similarly pasl:'ed in the 
Senate by a vote of 56 to 5, the vote in the House be
ing taken without any debate, that of the Senate be
ing preceded by a debate of four hours. There is 
one important feature of the bill that has now become 
Jaw which will commend itself to all engineers who 
have had any practical experience in river and harbor 
impro\'ement: we refer to the provision which it 
makes for the letting of the whole of a cont'lmplated 
scheme of improvement by contract, and the authori
zation of the expenditure of the whole sum necessary 
to carry it out. 

It is safe to say that there is no department of pub
lic works in which the old system of executing work 
by piecemeal has proved more extravagant and waste
ful t.han in this. In river and harbor improvement 
the exigencies of the case generally demand that the 
work shaH be pushed through with dispatch. To 
place a certain sum of money at the engineer's dis
posal, and tell him to go ahead and do as much as he 
can with it, is in some cases to invite disaster. This 
has been proved time and again in the construction of 
jetties, training walls, revetments, etc., where the 
construction of the trestle, mattress, or other prelimi
nary and more or less unstable structure has neces
sarily to precede and keep well ahead of the stone rip
rap and ballasting which is subsequently added to 
give it stability. It has been a common thing for the 
harbor jetty, which has been built in the summer, and 
left without rock ballast because the year's appropria
tion had run out, to be swept away by the winter's 
gales. Moreover, the intermittent system of work in· 
volves the idleness and depreciation of a vast amount 
of valuable plant, which under the present arrange
rcent will be kept continuously at work. 

It is unfortunate that the annual report of the 
engineers in charge of this branch of work, or at least 
a brief digest of it, is not more widely read by the pub
lic at large. The mere recital of the vast improve. 
ments which have been made in both harbor and river 
navigation would make the large sums annually asked 
for this work appear more reasonable and less ex
travagant than they are popularly supposed to be. A 
few feet more depth of water on an ocean bar, or as 
many inches gained on the gravel bar of an inland 
river, will mean many thousands of tons increased 
capacity for the channel or river in question, and an 
enormous advance in the trade of the districts which 
are served thereby. 

. . . , . 
COAST DEFENSE. 

The nation has received another emphatic reminder 
of the necessity for improved coast defenses ill the 
shape of a statement by a member of the Senate Com
mittee which recently inspected the fortifications of 
the port of New York. At the close of the inspec
tion Senator Squire stated that the committee was 
instructed .. to visit and examine the harbor ce
fenses of the eity of New York, it being known that 
the port of New York was better protected than 
any other of the twenty-seven ports from Portlanil, 
Maine, down." At Sandy Hook they found" just two 
of the direct fire guns in readiness ·for firing." There 
were "sixteen mortars ready for placing, but without 
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conning towers or rangers." At Fort Wadsworth above the usual maximum temperature of 8aturation." 
there were" five 8 inch gun!', not yet emplaced, and The results of some fifty authentic and well con
it will be some time before they are ready. At Fort ducted experiments show that the gain in fuel ranges 
Hamilton" the committee" found a 10 inch gun not yet from ten to fifty per cent of the fuel used with wet 
mounted." The senator drew attention to the fact E>team; that about 100· F. gives complete extinction of 
that" few people stop to think an enemy can come in initial condensation; that even fifteen or twenty de
through Long Island Sound and Hell Gate." On the grees will nlake an important gain in reduction of in
Sound they" found at Willets Point two 10 inch guns ternal wastes; that every discreetly applied use of this 
not yet emplaced," and three or four 8 inch guns. system returns from two to ten times its cost in heat 
.. Here is the seat of the great torpedo school, having expended; and that the indications are, judging from 
the only compiete casement in the United States." The past and present practice, that good engineering in 
torpedo arrangements are very complete; and" they this direction pays well. The average of fifty-two 
undoubtedly form a most deadly defense, if properly cases observed by the writer gives a gain of twenty-six 
protected with guns; but they are not protected." per cent with a !Superheat of 1050 F. 

As compared with the above mentioned guns already Taking an average calle in which the quantity of 
on the ground, .. the comlllittee in its report will say heat brought over from the boiler is 1,100 B. T. U., 
what is absolutely needed for the defense of New York. and twenty·five per cent condensation occurs at en
First of all, ninety-three direct fire 8, 10, and 12 inch trance into the cylinder, the heat wlt8ted per pound is 
long range, high power guns. In additio� to these, 275 B. T. U. To supply this amount of heat by super
one hundred and seventy-six 12 inch steel rifle mortars heating- the stf'am would demand an increase of tem
and twent,y-five rapid fire guns." perature of 5700 F. The economy is measured by the 

Such is the present condition of the N elV York de- difference uetween this equivalent of the waste and 
fenses, and New York is the best defended of t he the quantity of heat expended-wasted in a certain 
twenty-seven ports. It must, moreover, be remem- seuse-in its reduction. 
bered that the building of high power guns and the The conclusions of practical importance are: 
preparation of emplacements is the work of years. "If 1. Superheated steam, as hitherto employed in the 
all the manufacturing facilities now available were put steam engine, has absolutely no thermo-dynamic value. 
into use, it would be impossible properly to fortify The value of the maximum measure of ideal efficiency, 
New York alone in less than three years." Of all (T,-T.) T, is in no manner altered by-its introduction 
the contemplated national expenditures none is more into the system. 
urgent than thill, for there is n.o other point at which 2. Superheating has for its sole purpose and result 
an enemy could deliver a blow with such im mediate in the steam engine to-day the reduction of the inter· 
and lasting effect. The spirit which prompts military nal thermal waE>tes of the engine, consequent upon the 
preparations of this kinrl is not aggressive, but, as its phenomenon known as initial or "cylinder condensa
nalDe indicates, strictly defensive, and therefore pacific. tion. " Here it is extraordinarily effective, and a small 

In viewof the statements of Senator Squire, it is. quantity of heat expended in superheating the enter
gratifying to note that the agorf'ement just reached by ing steam effects a comparatively large reduction in 
Congress on the Fortifications Bill gives the country by the expenditure of P.team in the engine. 
far the most liberal appropriation for coast defense 3. Superheating is superior to any other known 
ever made. The bill now carries $11,572,964, of which means of rlOlduction of internal waste, such as jacket
$7,377,888 is an outright appropriation and $4,195,07(.1 inll; while the multiple cylinder engine has also its 
an authorization of contracts. We note, moreover, limitations. 
with pleasnre, that the House and Senate conferees 4. The introduction of metallic packings and of high 
have provided for the m'lnnfacture of a 16 inch gun, test lubricants has enormously reduced the difficulties 
being prompted thpreto by the consideration that im- resulting from destruction of packing and decomposi
proved methods of manufacture will enahle us to tion of lubricants underthe action of superheated steam. 
turn out a reliable gun of this caliber, and that its 5. The low temperature of Ilases in the uptake of 
superior smashing effect upon hard-faced armor renders modern boilers, while it lessens the difficulty of de· 
it a desirable weapon for coast defense. The argu- struction of superheaters by heat, necessitates a corre
ments in favor of these large guns will be found in spondingly large area of superheating surface. One 
detail in our issue of May 30. of the most serious and attractive problems for the en-

oe • • gineer to-day is the production of a superheater which 
Superheated Steam.* will withstand gases of high temperature, transfer 

The practical difficulties in the way of realizing the their heat to steam, and have a reasonably long life. 
promised economieal gains resulting from the use of 6. Small engines will gain by superheating more 
superheated steam have thus far Illore than balanced than large, slow engines more than fast, and simple 
the advantage derivable by its application in all or- engines more than multiple cylinder systems .  
dinary and usual cases. I t  was a t  one tillle the most 7.  The larger the waste t o  b e  checked i n  the engine, 
attractive and common field of invention. the farther should the superheating be carried. 

Of the four principal and recollnized methods of reo 8. The extent of !Superheating should be adjustable 
tlucing that waste which comes of initial, or cylinder, -not only to the particular size and type of engine in 
coudensation-compression, jacketing, compounding, view, but also in the same engine-to the extent to 
and superheating-the last named, could all mechani- which expansion is carried. 
cal difficulties be overcome, would be by far the best 9. The average simple engine consumes an annnal 
and most effective. The two kinds of· difficulty to be amount of fuel about equal in value to its own first cost. 
overcome are those attending the construction of a Five dollars being returned in saving to each dollar paid 
superheater incapable of injury by the process of for superheating, it will pay annually to expend the 
snperheating and the introol1ction of the required full equivalent of the interest on the price of the en
and variable amount of snperheat at the engine with- gine in maintaining a good superheating system. 
out injury to cylinder, piston, valves, or packing. When, however, as has hitherto usually happened, 

The boiler, as well as the cylillder, is the gainer by thiliaccount includes such large interest and wear and 
superheating, for the reduced expenditure at the cyJin- tear accounts as caU8e the total annual expem'e to 
der means less demand upon the boiler, and the added exceed this financial limit, the engineer will wi8ely de
heating surface at the superheater gives a still further cline to thus invest capital. 
gain. 10. Given an efficient snperheater, and the engineer 

The economical effect of a small amount of super- can adjust his temperature and pressures of working 
heat is seen in the securing of dry steam at the engine fluid to the character of material in boiler and en�rine, 
and in the reduction of cylinder conden8ation, and, if and secure the best adjustment of the thermal to the 
the superheatin� be carried far enough, the engine is dynam;c lilliit. 
transformed into a superheated steam engine. The 11. This is to-day the greatest prohlem presented to 
effect of superheating, so far as employed in the steam the designing and constructing engineer, unless it be 
engine, ordinarily, is the checking of heat waste by that of rendering the interior of the cylinder non-con
initial condensation. The real limit of gain at the en- ducting, so as entirely to prevent initial condensation, 
gine is found when the gain by reduction of initial con- thus making the steam engine a purely thermo-dy
densation reaches its economical maximum. A more namic machine. 
serious difficulty is found in constructing superheat- • ,., • 
ing apparatus that shall be safe, adjustable to the The Scientific American Supplement. 

varying demands of the engine, and costing little for The readers of the SCIENTIFIC AMERICAN, who have 
maintenance. not seen late numbers of the SCIENTIFIC AMERI-

The economy of superheating comes o.f the fact that CAN SUPPLEMENT, are urged to send for a copy, in 
it is possible to reduce the waste of condensation by order that they may see the new features of it. An 
the expenditufe of but a fraction of the amount of entire page is devoted to Engineering, Electrical, and 
heat in superheating the charge that would otherwise Miscellaneol1s Notes. These notes are pxcerpts, ab
be expended through such condemation. The appli- stracts and translations from the scientific and techni
cation of one thf'rmal unit in superheatingo invariably cal press of the world. A column of Selected Formulre 
saves several units of heat which, with saturated is also given each week. The object of this collection 
steam, would be stored temporarily in the metal of the is to give the lateRt formulre and to form an appendix: 
cylinder, to be later discharged without performing its to the" Scientific American Cyclopedia of Receipts, 
share of the work. .. The limit in superheating is, to- Note8 and Queries." Various other interesting fea· 
day, considered to be practically somewhere inside of tures have been added which will make the SUPPLE-
5000 F. or within a range of not much. above 100· F. MENT more popnlar among a larger class of readers. 

* Abstract of a paper by Prof. R. H. Thurston before the St. Lonls meet- Subscription price, $5 per annum; single copies, 10 
Ing ot the American Society of Mechanical Engineers. cents each. 
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A HANDY CAMERA STAND. 

The ingpnious camera stand shown in the accom · 
panying illustratiol1 has been patented by M r. Lafay
ette Noble, of No. 40 Wasbington Street, Haverhill, 
Mass . It consists of a ferrule, which is adapted to be 
fitted on the top of a stick which has been d rivpn into 
the ground for the pU1'pose. It is secured in place by 
a th umbscrew, and its u pper end is red uced to carry a 
c}'linder, which is sli pped on ovpr the same, and also 
held in place by a th umbscrew. The upper end of this  
cylinder is provided with notches, which receive the 
hooked ends of four arms, wh ich, when in place, ex
tend at right angles to each other in a horizontal 

2 IliI \'l llll� 
� - - - - - ' 
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NOBLE'S CAMERA STAND. 

plane, and form a base for the camera to rest on . The 
outer ends of these arms are provided with upwardly 
proj!'cting lug�, which engage t.he ends aud sides of 
the camera. The upper edges of the arlUS are notched 
to receive the lower forked end of a block, Fig. 5, 
which extends above the arm and engages a recess in 
the bottom of the camera. By this arrangement lat
eral and longitudinal movement of the camera are en · 
th'ely prevented. It will be seen that, by loosening the 
upper th umbscre w,  the cylinder, arms, and camera 
may be swung round into the desired position. If so 
desired,  the lower ferrule may be formed to receive 
three supports. alil shown in Fig. 4. It will be seeu 
that when not in use the arms can be unhooked and 
slipped into the ferrule, as shown in Fig. 3, the whole 
apparatus occupying so little space that it can ea�ily 
be carried iu the pocket. On account of its hand iness, 
it should specially meet the needs of the amateur pho
tographer. 

. . .  ' . 
LORD RAYLEIGH has been appoin ted a foreign melll ' 

ber of the Copen hagen Academy of Science. 

J ,itutific  �mtri,au. (JUNE 13 ,  1 896. 
IMPROVED GAS ENGINE. I neck yokes, singletrees, hammer, hatchet, railroad, 

Mr. Harry L .  Parker, of Princeton, Il l inois, has pa- mining pick and ax handles, shoe lasts, gun stocks, 
tented an improved gas engine. the details of which and other similar wooden articles. It has been con
are shown in the accompanying il lustration . The in- structed from entirely new designs and embraces im
vention consists of an auxiliary cylinder, having' a proved la bor saving features. which increase the 
valved connection with the mam cylinder, and pro- quality of the work and enable a facsimi le  of any 
vided with a valved piston moving in unison with, and pattern placed in  the machine to be prod uced. It 
travel ing in the same direction as. the main piston. is massive and heavy, b uilt from iron and steel 
The main piston is connected at its front face by a throughout, aud designed for the hardest s!'rvice. 
pi tman with th!' main driving shaft, aud on the rear The cutter head is fitted to a heavy steel spindle, 
face it has a hollow piston stem which passes into an running in large bearings attached to a vibrating 
auxiliary cylinder, where it carries a piston. The two frame, which is traversed upon planed ways acros!' the 
cylinders are connected by suitable ports and by a path of the material to be turned by means of a 
conical plug val ve operated from the main shaft, heavy screw. The hand lever projecting up over the 
whereby the explosive mixture may be ad mitted from carriage is  used for bringing the cutter head up to the 
the auxil iary to thp. main cylinder. The main cylinder work, or locking it back out of the way when not i n  
is also provided with a n  exhaust port, which leads use. The feed can b e  instantly changed from right to 
th rongh said valve to the final exhaust as shown. In left or from left to right, which effects a saving of 
the engraving the engine is on the forward stl'oke, and time, as the machine is prepared to commence the cut 
the cylinders are connected through the valve; O ll the at either end of the stick. It will be observed that the 
return stroke the valve will be thrown over, opening knives cut on the nnder side of the material. discharg
the exhaust from main cylinder and closi ng the ports ing the chips down ward and overcoming any liability 
between the two cylinders. The inner end of the main of inj uring the operator. 
cylinder is provided with a diaphragm to prevent the The feed is very powerful, with three changes of 
mixture from burning fastel' than it  enters the cylin- speed, and automatic in its action, stopping instantly 
der. The ignition is done by suitable electrodes set in when the end of cut is reached, or arrested at any 
the head of the cylinder. The auxiliary cylinder is point desired. The tail stock is fitted on top of the 
provided w ith a chest at i ts outer end, connected with frame, which is planed true. and is always in perfect 
the �as and air supply, which contains 
a port opel'ated by an ou.ter valve and 
controlled" hy an inner self'closing 
val ve as  shown. A similar valve and 
port are provided ill the auxiliary pis' 
ton , said port being cont rolled by a 
self-closing valve. In operation, when 
the two pistons are on the forward 
stroke, the explosi ve m ixture is drawn 
into the auxiliary cylinder, the amount 
being regulated by the outer valve in 
the chest. On the return stroke the 
m ixture passes through the port in the 
auxiliary piston into the annular space 
between the hollow piston stem and 
the cylinder, where it is compressed to 
four or more atmospheres, according 
to the r�lative diameters of the cylin-
der and piston stem. The plug valve 
is now in the position shown in the engraving, and the 
mixture will pass into the main cylinder, and. becom
ing ignited, will propel the main piston. During this 
operation another charge will be drawn in for t h e  
following stroke.  T h e  construction is such that a 50 
horse power en�ine could be started by mpans of a 
hand air pump and a slOall reservoir, carrying 20' or 30 
pounds pressure. 

• • • • • 
PATENT AUTOMATIC COPYING LATHE WITH 

AUTOMATIC SCREW FEED • 

This machi ne has been designed for turning from 
pattern .. all kind!' of irregu lar shapes, such as 8pokeli', 

PARKER'S IMPROVED GAS ENGINE. 

alignment w ith the bead center, and it can be quickly 
adj usted horizontally to or from the h ead center for 
short or long turning, taking 48 i nches at the lon gest 
or anything shorter, and turning work from the small
est sizes np to 8 inches in diameter. 

The pattern which guides the path of the cutter 
head and go\'erns the shape of turning is placed u pon 
centers at the rear portion of the m achine, and it 
should be of an exact duplicate of the shape d esired 
to turn, but the size of the article turn ed may be 
varied ,  either larger or smaller, from the same pattern. 

Thi!' machi n e, which is man u factu red by the De
fiance Machine Works, Defiance, Ohio. works per-

PATENT AUTOMATIC. COPYING LATHE WITH AUTOMATIC SCREW FEED. 
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fectly i n the hardest seasoned timber, turning the work 
smooth and prod ucing perfectly square corners with· 
out tearing, and i t  is extremely sim ple to operate. 

The tight and roose pulleys are '10 inches diameter, 
5 inches face, and should run 430 rotations per minute ; 
the floor space occupied by this machine is 4� feet by 
8 feet. 

A CUSHION PAVEMENT. 

The improved street pa vement herewith ill ustrated 
has been designed and patented by Mr. Daniel W. 
Cam pbell, of Nort h C reek, Warren County, New York. 
T h e  blocks are all made in one shape and size, being
formed with plane faces on the top, bottom. and sides, 
but having offsets or ledges forlll ed at each end, the 
front ledge bei ng at the top and the rear ledge at the 
bottom of the block, as shown i n  the illustration. 

The depth of the said led ges is such th at when the 
blocks are laid together there will be a sq uare void 
between thellJ whose depth will  be approximately one 
third the heig h t  of the blocks. In paving a street the 
brick or stone blocks are laid i n  rows transversely to 
the strt'et, with their fl ush sides in contact. and the 
offsets form ing a conti nuous ledge or step across the 
street as shown in the engraving. Upon this ledge is 
laid a strip of wood or other flexible llIaterial, and an
other row of blocks is then laid i n  place, its upper 
ledges overlapping- and resting upon the upper face 
of the stri p as sho wn. Such a form of construction 
presents a flexible pavement, which will be com para
tivt'i y silen t under a passing ve h icle ; and the longi· 
tud inal stri ps will assist in preventing tbe formation 
of ruts and hollows in the surface of the street. It 
wil l he seen that by completely overlapping the 
wooden strips the blocks exercise upon them merely a 
compress ive strain, and do not tend to sh ear them off, 
as is the case when such strips are engaged by grooves 
formed i n  the adjoining faces of the blocks. 

• I .  I • 

COPPERSMITHING. 

The presen t illustrations represen t the manu facture 
of the copper vacuum pans used principally by sugar 
man ufacturers, distil lers, etc. In the manufacture of 
sugar th e siru p is run i nto these pans, where it is 
evaporated by means of steam to the point of cry stalli
zation. The pans range in size from about 3 feet to 
15 feet in diameter and from 8 to 25 feet i n  heigh t. 
The pans when completed consist of a dome, belt 
and bottom .  The dOllle and bottom being beaten to 
the proper form by h and and the belt pletes rolled 
into shape and brazed, the different sections then 
bei ilg placed i n  posi t ion and bolted together. Con
nected to the sides on the interior of t.he bottom sec-
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J titutifit !mt�itau. 
tions are coils of copper pipe which ar e  heated with 
steam for boiling the sirup . 

The num ber of feet of pipe for each appantus de
pends on the size of the pan and the amount of evap
oration requi red. In the l argest of t hese pans as 
many as 8,000 sq uare feet is used. The pipe!! range, 
according to t he size of t he pan, Irol1l 2 to 6 inches in 
diameter. The copper comes from the mills to the 
coppersmith in sheet form cut into the proper shape. 

CAMPBELL'S CUSHION PAVEMENT. 

The belt plates raege from abou t 28 inches to 24 feet 
in length , frolll 14 i nches to 12 feet i l l  width,  and from 
% to % of an inch in thickness. The belts are made 
in from t wo to eight pieces, accord ing to the height 
and diameter of the pan. The copper plate!:! for the 
dome and bottom corne circular in  shape and flat. 
They are first suspended over a forge containing a hot 
coke fire until they become red hot and then beaten 
into shape with wood en mauls. The furnace or forge 
is about 10 feet in le ngth, about 4 feet in width and 
about 2� feet in heigh t. The copper sheet is sus
pended to with in 4 inches of th e fire until it becomes 
red hot, wh ich takes about twenty m inutes. Two 
operators then beat the h eated metal with the mauls, 
beginning about half way from the cen ter, th e heavy 
blow causing the material to bend and form itself 
into the proper shape. Du ring the beating process 
the metal is turned and held in position by an at 
tendant with a pair of tongs. The mauls are about 12 
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inches in length , about 5 inches in diameter, and weigh 
15 lb. each. It requires about two days to beat out a 
dome 8 feet in diameter and 30 inches in depth. The 
object of beating the metal while hot is to keep it a 
uniform thick ness. After the beating process the 
dome or bottom i8 suspended on what is cal led a head. 
This head is abo .lt 8 inches square and made of steel, 
the top of wh ich is slight.ly curved and smooth. The 
head rests in an iron brace which is fastened securely 
to the end of a heavy wooden beam about 5 feet from 
the fioor. The under side of the

'
dome or bottom rest.s 

on top of the head, the two operators who s tand on a 
raised platform then h ammering the metal smooth, 
hard and bright. The planishing hammers used 
weigh about 6 lb. each, and are very h igh ly polished 
and made of steel . An attendant also turns the rna· 
terial during the hammering process, which takes 
about one and one-hal f day!!. The ends of th e  belt 
are then scarfed and rolled and the parts brazed. 
The ends of the belt to be bra zed are placed over the 
forge fire, which is blown up to a temperature of about 
1 ,800° Fah . A brazing spelter com posed of about 60 
per cent of copper and 40 per cen t of zinc is then 
placed along the joint. which melts and unites the 
two parts solid ly togeth er. Bolt holes are then bored 
in th e {) inch flanges on the belt, bottom and dome 
and the sections then put together. 

'rh e  copper pipe is placed in the bottom section in 
rows one above the other, between bract'S made of 
gun metal. the coils of pipe beinl{ placed abont 10 
i nches apart. As the sections are put together a coat
ing of putty, consisting of red and white lead and 
oak u lD, is  put between the flanges, llIaking it airtight 
when bolted. After the putty has been applied, two 
iron rings, one being plMed on top of th e flanges and 
the other on the bottom,  are bolted sec urt'ly together 
with % inch iron bolts, abou t 3� inches apart. The 
large copper vacuum pans, that measure 15 feet in 
diameter and containing about 3,000 feet of pi pe, will 
weigh about 80,000 lb. To build one of these large 
pans it w ill require about four llIon ths wi th the labor 
of from twelve to fifteen men. The cost of these pans 
ranges from $500 up to about $15,000. accord inl{ to the 
size and quantity of material used. The copper 
costs from 16 to 22 cents per pound. accord in� to the 
size of sheet, the length and the width and thickness. 
The sketches were made at the Nort h River Copper 
Work!!. New York. 

• • • • • 

IT is said that the h abit of turn ing around three or 
four times before ly ing down has survived in the 
domestic dog from his savage ancestry. It then served 
to break down the grass and make a bed. 
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374 J t itutifit !mtritnu. 
It is stated that 

Science Nole.. I the air produced by cathodic rays in the upper strata 
H uxley's library is now offered for of the atmosph ere, and Herr Birkeland I'uggestt! that 

sale. 
Dr. Adalbel r Kruger, Director of Kiel Observatory, 

d iE'd recently. He was an astronomer of world·wide 
rep utation and was editor of the Astronomische Nacht· 
rich ten. 

the earth's magnetism may be the causE' of .this phos· 
phorescence becoming intensified in the neighborhood 
of the terre�trial poles. 

• • • • 
INSECT REMOVER AND DESTROYER. 

Re,'. W. C. Ley, a meteorologist of considerable A new and improved machine for the removal of 
rel?u t�tion, d ied on April 22. H is researches were potato bugs and like insects from vines has been 
prmclp�lly on th

t
e clouds and the movements of the . patented by M r. Washington Reeder, of Lake City, 

upDer aIr curren s. 'M ' h ' Th ' . 
. 

t f h ' ·th 
T
· 

h U '  't f P th h f d h 
IC Igan. e mventlOn consl 3 s o  a mac me WI 

E' mvers] y 0 et! as con erre onorary 
dE'g 'ees u pon Lord Kelvin, professor in the Glasgow 
University ; Herbert SfjE'ncer, the English philosopher ; 
Max Muller, the oriental ist ; Prof. James Bryce, M. 
P. , the eminent English geologist and scientific author, 
and Dr. John Shaw Billings, of P h iladel phia. 

It is said that dew is a great respecter of colors. To 
prove this  take pieces of glass or board and paint them 
red, yellow, grE'en,  and black. Expose th em at night, 
and YOll will fi nd that the yellow will  be covered with 
moisture, and the green will be damp, but that the 
red and the black will be left perfectly dry. 

Negroes are black owing " to the stim ulati ng action 
of solar hE'at, combined with moisture and an excE'SS 
of vegetable food, y ielding more carbon than can be 
assi milated, the charader being t h en fixed by here
dity." This extraordi nary theory appears in a rec('nt 
geographical school book bearing the name of Cam
bridge University.  

The Paruchowitz bore holE', near Ryb11ick, in  Sile
sia, which attained a depth of 2004 '34 m. (nearly 1, 096 
fat h o m s) when the rod broke, has passed throug-h 
eighty-three carboniferous strata, thci total expense 
havin� amounted to $18, 700, says the Practical En
gineer. The 384 thermollJetrical observations that 
were made showed a very irregular increase of tem
perature with depth, the average being 10 C. (1 '80 F. ) 
for every 35 ' 14 m. (18� fathoms). 

The q:lestion as to the fusibility of platinum in a 
carbon heated furnace seems at last to have been 
definitely settled by Victor Meyer, says Science. A 
sheet of platin um completely inclosed in a mass of 
fire clay was fused to a globule in a blast furnace 
heated with gas carbon . In this case action of carbon or 
of furnace gases on the platinum was absolutely exCllud
ed. Under similar conditions an alloy of platinum 
"'ith 25 per cent iridium was unchanged. 

Fileh n e  has studied the action of copper when com
bined with albuminous substances, and finds that a 
cupratin compound, analogous to Sch meideberg's fer
ratin,  can be administered to dogs and cats in doses of 
2' 6 grammes within t wenty days without inj urious 
effects. He infers that compounds of copper with 
albumen would not be inj urious in hUllJan food, and 
that from 0 '01 to 0 '02 gramme of copper daily in this 
form would not cause any sensi ble disturbance. The 
case is very di fferent with copper stearate, which 
causes serious degeneration of the liver and kidneys 
when admi nistered for some long time, though it was 
not possi ble in this way to produce acute poisoning.-· 
Deutsch . Med. W ochensch _ , 1896. 

In the Oontemporary Revip.w for May, Dr. Alfred R. 
Wallace d escri bes M. Elitlee Reclus' proposed gigantic 
model of the earth,  and argues that the construction 
of such a globe would be feasi ble and desirable. B tlt 
he th inks that the scale proposed by M. Reclus, nifoml' 
should be reduced by one-half. This would give an 
internal diameter of 167 feet and a scale of almost 
exactly a q uarter of an inch to a mile. The chief 
point made by Dr. Wallace is, h owever, that the model 
should be placed on the i n ner surface of the sphere. 

Th erejhas been a volcanic eru ption on the island of 
Socorro, off the Mexican coast. Two months ago, 
w h ich is the latest date of news received,  lava was 
running down the mountain sides, overflowing the low
lands, and llJoving toward t h e  sea. The news callie i n  
a letter t o  the H ydrograph ic O ffice from the schooner 
Zam pa, bound for Tacoma, whose captain spoke the 
Danish bark Schwalde, of GuaY llJas, wh ich passed 
Socorro on March 20. The sky and sea were filled 
w i t h  ash es m il es a way from the island, and the blazi ng 
mountain w a s  first made out at nigh t. It was a 
magnificent sight, the Danish captain said, but he did 
not dare venture too near, on account of the troubled 
condition of the ocean. 

An extre m ely interesting series of experiments on the 
action of a po werful magnetic field on the cathodic 
tays in C rookes' or H ittorf's t.ubE's is described by 
Herr Kr. Birkeland in  the Elektl'oteknisk '.rid sskrift 
(C hristiania). These experiments  prove, say

'
s Nature, 

that in such a field the cathod e rays are strongly 
defiected i n  t he direction of the Hnes of force, and ('an 
even be concentrated on to the surface of the tube 
until the glass melts. Moreover, the evidence suggests 
that the rays wh ich emanate from one and the same 
cat hode fall into groups, of which the physical con
stants are connected by some definite law, just as are 
the frequencies of the different tones emitted by a 
vibrati ng rod. The i n vestigation has an im portant 
bearing on the theory of th e aurora borealis. The 
Danish meteorologist, Herr A. Paulsen, is of opinion 
that the aurora owes its origin to phosphorescence of 

2 
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REEDER'S INSECT REMOVER AND DESTROYER. 

a body shaped f'ubstantially like the b ull of a boat, 
having a pointed f ront and a rounded keel as shown 
i n  the illustration. An u prigh t mast is  provided in 
front of the driver, upon which is fitted a cross 
bar, at the ends of which are pi voted two oar-like 
arms, which project on each side of the machine and 
terminate in brooms or brushes. The i nner ends of 
these oars have suitable handles which can be grasped 
by the d river, and he is thereby enabled to beat and 
brush the bug-infested rows of potatoes on each side 
as h e  d rives the mach i ne through between them. 
At the front central portion of the body of the ma
ch ine a clevis is provided, to which the machine may 
be attached. As the device is driven through a 
potato field the bugs are bruf'hed into the space be· 
t ween the rows and crushed by the passage of the 
body of tbe machine over them. 

• ' e  . •  

IMPROVED BOILER FURNACE. 

The improved furnace shown in the accompanying 
ill ustration has been patented by Mr. Henry Theodore 
Dieck, corner of Alvar and Dauphine Streets, New 
Orleans, La. The furnace may be constructed with 
only one shell, as shown in the  illustration, or with 
two or more shells if desired. At the front end of the 
shell is a fire box with grate and ash pit of th� usual 
construction. The bridge wall slants upwardly and 

DIEC]t'S IMPROVED BOILER FURNACE. 

rE'arwardly, and terminates in a flame bed, which is 
segmelltal in cross section, and has its upper surface 
eccentric to the exterior surface of 1 he shell, the  greater 
d istance between the flame bed and shel l being at 
the upper portion of t h e  former. The flame bed falls 
slightly toward t h e  rear, where it curves up and over, 
finishing against t h e  end of the shell just above the 
shell flues, into which it guides the furnace gases. 
The flame bed extends u pwardly on both sides to or 
above the sh ell flues and provides a lar!!:e heating sur
face ; and as the area of the eross section of the flame 
bed increases in a rearward di rect ion, ample provision 
is made for the proper combustion and flow of the 
smoke and gases, and a superior draught is secured. 

[JUNE 13, 1896. 
The Propoll8d Exlen.lon. 01 the Manhanan 

Elevated Railroad •• 
A committee of the Manhattan Elevated Railroad 

directors has submitted to the Rapid Tranl:'it Com
mission a comprehensive plan for the extension of 
their system. Briefly stated the proposed extensions 
and additions are as follows : 

1_ A new two track structure to commence at the 
Battery Place btation on the west side and run along 
West Street to Little West Twelfth Street ; then by 
Tenth Aven ue to Twenty -third Street, where a spur 
would be run from the Pennsylvania and Erie ferry 
houses to Ninth Avenue. Another spur would run 
frollJ Christopher Street ferry to the Eighth Street 
station of the Sixth Avenue line. 

2. A cross town line from the City Hall station at 
the entrance to the Brooklyn Bridge, running up 
Centre Street to Callal Street, and westward along 
the same to a j unction with the proposed West Street 
line. 

3. To provide increased accommodation and speed 
011 the up and down lines, it is proposed to provide 
four tracks on the Th ird Avenue line from Chalbam 
Square to Sixth Street, and three tracks from Sixth 
Street to the Harlem. 

On SeC'ond Aven ue it is proposed to lay a tbird 
track from Grand Street to the Harlem River. 

'.rhe Ninth Avenue line is to have a third track from 
the Battery to the curve at One H undred and Eighth 
Street, whence a new line is  propo�ed which 8hall run 
via Tenth Avenue or the Western Boulevard to Fort 
George. 

Mr. Gould stated that the company stood read y to 
bnild these proposed lines at once ; and he submitted 
two other routes which the company were prepared to 
cover as soon as the growth of the neighborhood 
called for it. The first of theEe was a line from the 
Fort George extension at One H l,mdred and Sixty
second Street and Tenth Avenu e, to run ont along the 
K i Dg�bridge Road to the city line. The other future 
extension was to take place from the One H undred and 
Seventy-seventh Street terminus of the present line 
toward the city li ne to the uorth. To provide for a 
pressin� need Mr. Goul d  said that his company was 
prepared to build at once a branch line from the One 
Hundred and Forty-ninth Street station on the east 
side line, running along the Westchester Road to the 
Bronx River. It is reported that the representatives 
of the Manhattan roads stated that they were pre
pared to build the extensionf!l with their own capital 
and that they made no stipulations as to the payment 
of damages. 

It must be admitted that this proposal is framed on 
comprehensive lines, and that it appears to meet the 
pressing necessities of the hour most admirably. '.rhe 
directors of the elevated roads have a rare opportunity 
j ust now to establish themsel ves in the confidence of 
the public, by pu rsuing the l i beral and far-sighted 
policy which is outl ined in their present proposals. 

Explorer Peary's Plan •• 
Civil Engineer R. E. Peary's plans for his Arctic ex

pedition this summer are now substantially complete. 
Instead of St. jobn's, N. F. , as in former years, Syd· 
ney (Cape Breton) will be the point of departure, from 
which port the expedition wiII leave about July 15 in 
a steam whaler from the Newfoundland fleet. From 
Cape Breton the course north ward will be laid along 
the Labrador coast, as the conditions of ice will per
mit ; then, crossiug Davis Straits to the Greenland 
coast, stops wiII be ma.de, if  practicable, at Godthaah 

and Godhavn, and possibly at Upernavik. Lieut. 
PE'ary will push forward with aU practicable speed to 
accomplish t he main object, the obtaining of the Ilreat 
meteorite, the largEst in the world, which he discover
ed and located not far from Cape York last year. 
With the meteorite secured, the southern course wiiI  
be laid across Melville Bay to God havn, where a call 

will be made on the return for the purpose of embark

ing any of the party who may have awaited the ship 
at that ,poi nt. Coming south, an attempt will be 

made to penetrate H udson Straits and, if posl'ible, 

examine some valuable mining prospects which have 

been reported in an uninhabited and inaccessible 

place on the north coast of its waters. Calls  may also 

be made at tbe Labrador ports, if circumstances favor, 

and it is possible that while the sh ip is absent Peary 

may go, if condition!> are favorable. north of Cape 

York, to his former h eadquarters at Inglefield Gulf. 

The scientific party from Cornell University, headed 

by Prof. Ralph S. '.rarr, of the department of geolo/fY. 

will ellJbark on the steamer, leavi ng her at some pomt 

agreed upon in Greenland, for scientific field work, 

during the time of h er absence to the north. Prof. 

Burto� of the Boston Institute of Technology, is also , . 
contemplating a similar scientific field eXCUrl'IOn ,  and 

one or two other passengers may be added to the party. 

North of Godhavn, however, Mr. Peary will be with

out associates, excepting the captain and crew of the 

steamer, whose a.id wil l be ample for the work which he 

wil l  h ave in hand. If the expedition accomplishes its 
designed work and obtains the meteorite, it will l'eturn 
directly to New l'Qrt. 
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JUNE 13. 18<)6.] 
No'ice. 

A premium of $250 is o1!ered by the SCIBNTIB'IO 
AMB RICAN for. the best essay on 

THB PROGRESS OF INVENTION DURING THB PAST 
FIFTY YBARS. 

This paper should not exceed in length 2,500 words. 
The above-mentioned prize of $250 will be awarded 

for the best essay, and the prize paper will be pub
lished in the Special 50th Anni versary Number of the 
SCIBNTIFIO AMERICAN of July 25. A select ion of the 
five next best papers w i ll be p ub l ished i n  su bsequent 
issues of the SCIENTIFIC AMERICAN SUPPLEMENT at 
our regular rates of compensation. 

The papers will be su bmitted for adjudication to a 
select j ury of three, consisting of-

Prof. R. H. Thurston, Cornell  University. 
Ju dge A. P. Greeley, Washington. D. C. 
Prof. R.. S. Wood ward, Col u m bia. University. 
Rejected MSS. will be returned when accom panied 

by a stam ped and addressed envelope. 
Each paper should be signed by a flctitious name, 

Ilnd a card bearing the true name and the fictitious 
llame of the author should accompany each paper, 
but in a separate sealed envelope. 

All  papers sh ould be received at th is office on or be· 
fore June 20, 1896, addressed to 

Editor of the SCIENTIFIC AMERICAN, 

361 Broadway, Ne w York. 

®OJ:'J:'e9pon�ence . 

J t itutifit �lUtritlu. 
slowly ru n till one spark passed the gap, then plate or 
steel was moved up three-ei�hths of an inch, and one 
more spark passed, thus giving two sparks exposure to 
remainder of plate ; th e  steel block was then p ushed 
up another th ree-eighths of an iuch, and two more 
sparks passed, giving four to remai nder of plate, and 
so on up throu�h 8, 16, 3�, 64, et!'. , to 512 on last th ree· 
eighths inch of plate. Plate was developed imllled i
ately, the prin t from same plainly showing the metal 
rim of comb case down to the seventh space from top, 
corresponding to eight sparks, equal to about 1-8000 
of a second's exposure. 

My mach ine works in the open air, which is '"ery 
damp most of the time at this time of year, hut with 
a properly cased powerful machine and a s park 
gap of one inch or more, I thin k  it could be shown 
that one spark would prod u�e a visibla image on the 
platf>. H. C. OGDEN. 

Middleto wn, N. Y. 
[We have received from Mr. Ogden some specimens 

of h is X ray photographs, which are very flne ; also 
the photograph mentioned, which shows the images 
prod uced by exposures of di1!erent lengths.-Eds. ] 

The V&lU&,. of" Colored SkiD. 

Man, no matter what r.ountry he in habits and what 
are the exterior conditions that he undergoes, has an 
Internal temperature that varies within very narro w 
Iiwits. If the exterior tem perature is very cold , the 
circulation becomes more active and the chemical 
changes that generate heat a.re more intense, w h ile 
ph ysical conditions, sllch as friction and perspiration, 

x Ra,. Experime nt.. contrib ute also a large part toward maintaining this 
To the Editor of the SCIENTIFIC AMERICAN : balance of temperature by modifying at the proper 

I have in my possession a Crookes tube, exactly time the formation or emission of h eat. Races and 
identical in construction with the one described on cli mate prod uce in these vital actions certain curions 
page 342. SCIBNTIFIC AMERICAN of May 30. excepting modifications which have hitherto received little atten· 
the  glass bulb,  w h ich is pear-shaped. tion. It would be, for instance, interesting to know 

Considering th e fact that I am using this tube w ith I whether the h uman temperature is the same in all iati
an ordinary W imsh urst i nduct ion machine of my own tudtls and for every race. Davy was one of t he flrst to 
construction , with 20 inch h ard rubber plates, its work take up this question in two voyages to Barbados 
is simply marve lous. and Ceylon. He concluded t hat the temperature varies 

For the bentlfit of your readers who de .. ire to use with the race by several tenths of a degree as we 
this kind of apparatus, I would say that the condens- approauh the tropics. The observations of Jousset 
ers should be small, n ot o ver 16 or 18 square inches of accord with those of Davy. While other authors have 
foil surface on each side, and the outside coatings held a different opinion, M. C. Richet. who has SUIll· 
should be connected with each other ; the anode of the med up the work on this problem, concludes that 
ll rookes tube should be connected to the positive pole .. the tem perature of men of diffE'!rent races, under the 
of the machine and cathode to the nelrath·e pole, witl:\ same conditions of environment, is sensibly the same. " 
a Fpark gap of not less tha."l one-half inch. Gap This racial i nfluence is theo no greater than that 
sh ould be made between ball terminals, as a good, clean which some have attributed to sex ; that is, it is prac
spark is absolutely necessary; if air is so damp as to tically nulL 
break it into a brush discharge, no effect will be ob- Dr. Eij kmann, direl'tor of the Pathological Institute 
tai ned in l! he tube. of Weltevreden, Batavia, Java, has attacked this q ues-

The light is, of course. intermittent, but if the ma- tion anew. He has especially tried to find how a 
chine is in good order and runs fast enough, the sparks Malay and a European react under the influence of 
follow each other in suc h .  rapid succession as to be ext.erior tem perature, and what, in particular, is the 
practically continuous in lighti ng effect on a fluoro- role played by the color of th e  skin in the physical 
scope, w hich this t ube i l luminates brilliantly, bringing regulation of tem perature. · He r:as performed, for the 
out the bones in the h and very d istinctly. The tung- sol ution of this problem, the follo wing experiments. 
state calcium used i n  fluoroscope i& sold by dealers as . • • One m eans of regulating temperature is by the 
high as $5 per ounce: but a n  ounce of it-enough for loss of heat by conduction and radiation. If we place 
two or three fluoroscopes-ean be made for 30 or 40 a thermometer near t he skin of the arm or the chest 
cen ts, as follows : Mix about 1 ou nce each of common and surround it with a sort of guard, the thermometer 
sal t, tungstate soda, and chot'ide calc i u m ;  last two ar- will rise the faster as tb e heat given out by the body 
ticles should be hought at retail for abou t  2 cents per is greater. M. Eij kmann has made this experiment in 
o n n ce. Put the mi xture in a common crucible, also both Europeans and Malays. The results differ slight
obtai nable for about 10 cents, flt a tin cover to it and ly according to season. During the warm and dry 
bury to the lid in a good coal fire-the kitchen stove season the ad vantage is with the n ati ves ; the tem
w il l  do-so as to bring it to a full red h eat; leave it for peratnre of the thermometer placed near th e arm is 
t wo or three h ours, or un til contents are fused to a 33·55· C. [92'80· F.] w ith Europeans and 84 '05· [98 29· 
clear liq uid, th en set it out to cool and crystallize. F. ] with natives. On the contrary, during the cool, 
The resulting hard. glass-like m ass should be broken wet season, Europeans give 82 '75° [90 '95· F.],  while 
out w ith an old chisel or by breaking the crucible- natives give 32'55· [90 ·50· F.] The latter h ave th us 
b roken up and thrown into a jar of water, which will radiated 01! less heat. Observations made at d ifferent 
grad ually dh.solve the chloride of sodium formed, and hours of the day prove that, in general, the loss of 
t h 9  fine crystals of tun gstate calci um wi ll settle to heat by radiation is a little less with natives than with 
bot tom. Wash by decantation till all taste of salt is Europeans, and this difference is about 0 '4· [0 '7· F. ] 
gone, and pour out on filter or blotting paper and What causes this di1!erence ? We m u!"t in the first 
dry. place eli minate the color of the skin. To test t h is, the 

Make yonr screen of thin wood or card board, coat author used two exactly si milar met!!l cylinders. covered 
with common prepared glue, and sift on the tungstate, with skin carefully removed from the shoulders of per
shaking off all that does not stick when dry. Fasten sons "'ho had recently died. The one was from a 
to bottom of ordinary box of the fluoroscope form , and European, the other from a Malay. On onp. cylinder 
you will have as good a fluoroscope for a few cents as the Eu ropean's skin was placed outside the Malay's : 
can be bough t for a few dollars. on the other, the Malay's was outside the European's. 

I think I have demonstrated, and with rather poor This arrangement was to prevent all possible error due 
apparatus, that the X ray wil l  prod uce a visi ble image to a difference in the cond ucti vity of thE'! t wo skins. The 
on the sensitive plate in less than 1·1000 of a second. two receptacles were then filled with water in such 

When I run my static machine very slow, the sparks manner that th e thermometers pl u n ged i n  each mark
can be made to jum p  the gap arranged as described ed at the outset the same temperat ure. The results of 
at about the rate of one or less per second. The the experiments made under these conditions show 
fluoroscope then shows a distinct instantaneous that th ere is no appreciable difference in radiating 
fiash of light as each spark pa sses, seeming to in· power between the brown and the white skin. The 
dicate that the X ray is produced only at or during bulbs of two simila r thermometers were covered with a 
the instant of the passage of the spark, w h ich, aooord- double layer of skin [as before]. • • • Th us dispos· 
ing to Wheatstone, occupies about 1·24000 of a second ed they were expotoed in a daw p cham ber to the sun's 
of time. rays. At the end of a certain time the temperatures 

Desiring to test the eft'ect of one spark and upward were as follows : White skin on outsidf>, 47 '5· [117 ·5· 
on a plate, I placed a common pocket com b in a metal F.] ; brown skin on ou tside; 50'1· [122'18· F.] Bnt we 
edged case on a 4 X 5 plate holder, containing plate return to tbe ra dia.tion. The color of the skin hal:! no 
covering about three· quarters of an inch of holder, influence. and cannot explain the fact that the loss of 
with a block of steel olle ipo/:J. thick, apd. wachine heat Is .. little lese in Europeans than in Malays. 

375 
Other experiments give us the true reasons, which re
late to the evaporation that takes place at the surfa ce 
of the skin, w hich is greater in Europeans because 
they driuk more.-Paris Cosmos. 

• • • • • 
S&od,. or a Swl.. A valaDche. 

Natural Science gives a summary of the report roade 
by Profs. Heim, Forell and Chodat on the great Gem
lIIi Pass avalanch e of September 11, 1895. The detailed 
description of the resu lts of the catastroph e  made by 
men of good standing in th e scientific world is of great 
value. The avalanche was caused primarily by the 
splitting away of the lower parts of the A ltels glacier. 

The Abstract says : " 00 reachi ng the foot of the 
Altels, the avalanche, which up to this point must ha ve 
consisted of one vast movi n g  block of iCf>, mea s u r
ing one and a quarter millions of cubic weters [4, 000. -
000 cubic feet]. was reduced to fragmen ts, at the same 
time that the heat generated by the shock con verted 
these into a semi-tluid condition. Among t h e  dehris 
were to be seen som e blocks of considerable size, b ut 
only a few exceed�d two meters [6% feet] i n  diameter. 
With t he velocity acq uired in its deBcent, this ri ver of 
ice rushed across the pasturage and up the western 
slope of the vaHey to a h eight of 1, 800 feet along t h e  
rocky wall o f  the Weisstlu hgrat. Not being com plete
ly able to surmount this  barrier, the main mass came 
surging back-l ike a vast sell. wave recoil ing from the 
cliffs-with lIuch forpe that some of it ret urned to a 
height of one h u n d red feet up t h e  eastern sid e. Iso
lated blocks, however, were h uded . clear over the 
ridge i nto the adjoi ning valley, the Uschinenthal. 

" Th e  avalanch e was preceded by a terri fic blast of 
wind which s wept a way chalets, trees, men, and cat t l e  
a s  though they had been feathers. This i s  proved b y  
t h e  fact that, far above t h e  limit reached by the ava
lanche, hundreds of trees have been u prooted, and lie 
in regular rows, ind icati ng with mathematical exacti ·  
t ude t h e  direction of t h e  aerial current. These trees 
are for the most part of g reat size, several indeed 
having trunks one mete r in diameter. Such IlS w ere 
protected by a large rock or a re verse d i p  on the h ill· 
side have been spared. Oth ers, standing with onl y 
half their height above such hollo ws. h:l.ve had the 
exposed part blown off. w h ile the subseq uent oncom
ing of the avalanche has not succeeded in teari ng up 
what was left of them, even wh en it h as enveloped 
their base. This wind p .·od uced a veritable bom bard
ment of ice dust mixed with stones. which has stri p ped 
the roots and branches of th� trees laiq low by the 
wind itself, and which m ust have killed man and beast 
before e ver the real avalanche overwhelmed them . 
Further away the tt'ees have only been denuded of 
their upper portion. the branches composing w h ich 
were transported to a great d istance, and now form a 
com pact line of debris among the far-off I'ca ttered 
trees, like the bank of sea wreck left on open coasts 
after a fierce storm. Ice bombs, too • .  round li ke can
non balls, out with an average diameter of one foot, 
which lay all about in the neigh borhood of the fal len 
mass, bore eloquent testi mony to the extreme violence 
of the wind. On the way from the Hotel Sch waren
bach, before coming to the Bernese frontier, the green 
pasture was strewn wit h these balls like a battle field 
in old m uzzle·loading times. 

" The true avalanche, in Its recoil from the ro(' l� 
wa11,  has formed an i thmense rampart, separated from 
the rock by a d eep trench. On the sides, under t h e  
stress o f  the enormous power o f  the wind, w h ich, l i ke 
the avalanche itsei f. was deflected by the Weisstlu h· 
�rat, blocks of considerable size were dri ven around as 
i n  a whirlpool, so as, at least on the northern edge, to 
have been forced back up the slopes of the Alt e l s  to
ward the entrance of the gorge leading to Kandersteg. 
These di fferent atmospheric motions were well marked. 
o wing to the disposition of the materials which callie 
under their influe nce. Near the Win teregg. the trees, 
shrubs, and grasses were all bent toward the north,  
form ing an exterior zone, w h ich was more and more 
thickly covered with the dust, etc., raised by the !'ata' 
stroph e  as the cen tral mass was approached. A 

second zone, within the first, was foun d  to consist of 
the loose rock!', etc., thru�t aside by the head of the 
ice mass as it dashed up the west slope ; the inner 
edge of this zone was itself covered by a layer of ice 
and snow, reprel'enti ng the matter that kept pouring 
off from the sides of th e cen tral body in its up ward 
progress, and also the rf>sults of the reflux which took 
place when its further ad vance was barred. Some of 
the ice and stones h u rled against the Weissfluhgrat 
had adhered to it., bei ng plastered, as it were, into the 
fissures and gullies. Th ese masses were being con
stantly detached from t heir precarious position, and 
kept descending in roari n g  avalanches." 

.. . . . . 
DR. ROENTGEN has published some new facts about 

his rays. He fin�� that al l solid bodies can generate 
them ; the only differt'nce being in the intensity, the 
greatest intensity being prod ucf>d by platinu m .  He 
finds that the insertion of a Tesla coil between the 
Ruhm korff coil and the ray-produci n �  appa rat us is 
very advantageous, and that the X rays and the air 
tra.versed by them can discharge electrio bodies. 
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Meat aDd Milk from Sewace J.l'armB. 

If a cow is fed on turnips, witbin twenty-four bours bel' 
milk will taste of turnips, and if butter be churned from 
the cream, the butter will taste too. The intensity of 
tbe turnip flavor is the measure of the quantity of t ur
nips taken. In like manner, if pigs be fed on horseflesh, 

8S they often are, their bacon will taste of the horse

flesh ; if  they be fed on fish, the bacon has a fishy taste_ 

'.rhe same is true of hens and their eggs. Feed hens on 

decaying animal matter, which tbey will eat greedily, 

and both their eggs and flesh will be most unpleasant 

and unwholesome eating. In the case of ducks the 

facts are much more striking. Ducks are very unclean 
feeders. Give them abundance of garbage, and they 
will refuse corn and similar food. Their flesh is then 
most pungent to the taste, and in many people is so 
potently poisoning as to prod uce diarrhwa. Animals 
fed on se wage farllls under certain conditions are 
liable to have their flesh and secretions changed in 
character by the sewage-produced herbs and grasses 
upon which they feed. If the se wage on a given farm 
be so managed that no lllore of it be put into the soil 
than an y given crop can adequately deal with, then 
the crop wil l  be sweet and nat ural, and the cattle or 
other animals fed on it  will be sweet and natural too_ 
But if the soil be gorged to repletion with sewage, 
then the crops will be surcharged with sewage ele
Dlents, and u nfit for food, and the meat and milk of 
animMs fed on such crops will be like the crops, and 
very u npleasant to the taste ,as well as dangerous to 
the h ealth.  It is in the last rt'sort all ... q u€stion of the 
int,elligence and conscience of the managers of sewage 
farllls. -Ho�pital. 

• • •  I .. 
ARCHIMEDEAN SCREW USED FOR DRAWING WATER. 

The princi pal contrivance in this machine consists 
(If a sort of covered screw (or Archimedean screw) placed 
diagonally u pon its axis, the lower end of which t'n
ters the water of the reservoir, A, and the upper one 
of which ends in the reservoir, B, which is the one to 
which it is desired to raise the water. 

Around the long' piece of wood, C, that we call an 
axle, it is necessary to wind tubes of lead or other 
metal (marked D and E in the figure), the mouth of 
which will be in the reservoir, A, and their outlet a 
little above the reservoir, B. 

When this Archimedean screw revolves in the proper 
direction, the parts of the pipes that enter the reser
voir, A, will become filled with water through the 
mouths of the tu bes, and, through the revol ution of 
the tubes, the l iquid will be gradually carried from 
the lower to the u pper part of the screw, where It 
will empty into the reservoir, B. 

This screw is revolved through the intermedium of 
the large w heel, F, which iii> at the upper t'nd of the 
axle, C, and which is actuated by manual power in 

J titufifi t �mtritau. 
pulling the rope, G. j ust as one pulls a bell rope. Our 
engraving is from an old print. 

• , e  t • 
ORANGE TREE lACOT. 

A jacket for protecting orange trees against the ac
tion of frost has been patented by Mr. Philip F. Brown, 
of Blue Ridge Springs, Va. By reference to the illus
tration it will be s£-en to consist of a tubu lar, longitud
inally split waterproof jacket, which is formed of an 
inner layer of woolen goods or other suitable non-con
ducting material, and an outer coating of rubber. Ar
ranged between the two layt'rs are several coil springs, 
whose ends are held in the longit udinal edges of the 

BROWN'S ORANGE TREE lACKET. 

• '1- \'. \ 

jackets. so that under their action said edges wiJ[ be 
caused t o  overlap and the jllcket gi ven the form of a 
roll or coil 

To place the jacket in position, the edges are sprung 
apart and it is then drawn around the t runk, the  
spring'S causing it to  close u pon the tree and sn ugly 
embrace it. By keeping a stock of various sizes of these 
jackets on hand the orange grower can jacket h is grove 
at very short notice and th us prevent the great loss due 
to freezing. The use of this device makes it possible 
to grow the semitropical trees in the parks of the 
North. 

• • • • 
The RulDR of AD&"-Kor W at. * 

Around the ruin, and some th ree or four h undred 
yards away from it, there is a wall twelve or fifteen 
feet high, and in an excellent state of preservation. It 
is impossible to follow this wall all throughout, on ac-

• These, the most inaccel!8ible and most interesting ruins in Further 
Asia-sometimes known 88 Nakkon-Wat-are admirably and fully de
I!Crlbed in Surgeon-Major MacGregor's book, .. Through the Buffer State_" 

count of the dense j ungle growing about it here and 
there. But I followed the outside of it as well 8 S, I 
could from the s )uthwest corner to the south gate • 
and counted seven h undred and fifty-three steps, rep
reseuting half the length of the wall in a west-east 
direction. Making due allowance for the more or less 
tortuous way that I was compelled to take, this rough 
measurement would make the wall in this direction 
something like three- quarters of a mile long. Our 
Kumer guide said that the walls, as well as the build
ings, were square, with eq ual length of sides ; but 
w hether he was right or wrong about the walls, which 
we were not able to measure thoroughly, we found 
that he was quite wrong about the build ings them
selves; for I measured them afterward, and found 
that, with �he exception of the central platform, they 
were really oblong in figu re, with the longer sides 
directed east and west a.d the shorter ones north 
alJd south. Inside the parklike wall is another wall, 
only a few

" 
feet h igh ; and inside this again, only a 

short distance from it, is the magnificent ruin itself. 
I happened to have a measuring tape with me, t welve 
yards long', but by attaching a piece of twine to it we 
were enabled to get a length of twenty-seven yards_ 
With this combination we measured the bui lding, and 
the measurements Illay be relied on as correct enough 
for all practical purposes. . 0 0 

'1'he bass reliefs are raised three or four feet above 
the ground, and are about four or four and a half feet 
wide_ Speaking rongh l y, they look to the naked eye 
about half R6 wide again as the frieze of the Greek 
Parthenon, to be set'n in the Elg-in rooms of the Brit
ish Museum. The sculptures are somewhat less " re
lieved " from the general surface than the ba�s rel iefs 
just mentioned, but they are apparently quite as finely 
chiseled, and in a m uch better state of preservation. 
It was on th is inner wal l that the measlJrement,; of 705 

feet by 588 feet were taken , extt'nding' from the outer 
door post on the one side of the building to t hat on 
t,he opposite side. Bass reliefs abound on the walls 
almost every where throughout the ruin ; but i t  is on 
the outside of this inner wall of the corridor that they 
are particularly abundant and extensive. Taking the 
sum of the four sides, there is nearly half a lllile of 
almost continual sculpture on these four walls alone, 
and representing- various scenes, most of which are of 
a warlike character, while one side in particular is oc
cupied by what appears to be a tug of war on a large 
and ancient scale. Scores of lJlen on one side aloe do
ing t.heir utmost to. Qull over exactly the same n um bel" 
of men on l,hE' other side, w hile the u m pire, or whoever
he may be, represented by a larg-er figure than the 
rest, is seen in the middle between the two contending 
parties, and sitting on the back of a tu rtle, whatever 
allegorical meaning that faci: may contain.-Public 
Opinion. 

ARCHDlEDEAlf SCREW USED FOR DRAINING A lIlARSH. 
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THE HORSELESS CARRIAGE RACE ON DECORATION DAY. Booth · Crouch carriage and the third was the Roger two hours in Mail Street before the start was made. 

The Cosmopolitan Horseless Carl'iage Race from carriage, a French invention. The carriages began to A number of wheelmen were on hand to follow the 
City Hall, Ne w York, to Irvington and return, for arrive about half past nine in Printing House Sq uare carriages over the course. Among them was a represen

$3,000, was run on May 30, t h e  winner being Charles and they a fterward moved up into Mail Street at the tative of the SCIENTIFIC AMERICAN. The start W A S  

THE COSMOPOLITAN HORSELESS CARRIAGE RACE-THE ROGER CARRIAGE. 

THE COSMOPOLITAN HO RSELESS CARRIAGE RACE-THE BOOTH-CROUCH CA RRIAGE. 

E. Duryea, of Sprin gfi eld, Mass. There were nearly back of the Post Office. The large number of people 
thirty vehicles entered for the race, but on the morn- who atisem bled to see the start showed that the  race 
ing of Decoration Day only six appeared to compete had attracted considerahle attention. The crowd at 
for the prize. Four of these be long to the D uryea last became so great that the police reserves were call

Motor Company, Springfield , Mass. , one was the out to maintain order . The carriages remained for 

made at five minutes to t welve ; the route was up 
Broad way to Fi fty-ninth Street, to the Bon levard, and 
then along Eleventh A venue to King-sbridge, where 
the judges were to meet the carriages. 

The route from Kingsbridge was through Broadway, 
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Yonkers, Hastings and Dobbs Ferry to the Ard sley EDISON'S NEW ELECTRIC LIGHT, front rank for speed, being exceeded only by the 

Campania. and Lucan ia, one of which has averaged 
slightly o\'er 22 knots for the whole trip and about 23 
knots for a single day's run. It mUl;t be remembered 
however that the borse power of these shi ps is 80,000 
again st the 10, 000 hOl'se power of the American 
sbi ps. 

Country Club, the returfl being made over the same A notable example of the stimu lation of invention 
road. The ride tbrough the city was very exciting. by new discoveries is founei in the latest work of Edi
The carriages dodged back and fm'th in front of and son, which follows the discovery of Roentgen and the 
around cable cars and wagons, and demonstrated be- flouroscope (If his own invention. This latest in ven
yond argument that the h orseless carriage is much tion is a fluoresci ng lamp in which is found the 
more capable of control than the ordinary horse and prom ise of the artificial light of the future. The lam p 
('arriage. They passed through the most crowded por- appears to have all the qualities requi8ite for per· 
tions of the city, which was in hol iday attire in honor fect illum ination ; the Iigbt is  m ild but effecth'e ; it is 
of tbe day. The crowd at Madison Square was par- diffusive like daylight. It gives off no percepti ble 
ticularly d ense, but the carriages had no d ifficulty in heat, wh ich latter q uality goes to show that i ts 
making their way throu�h the crowd without acci- economy has no parallel in other k inds of artificial 
dent. When the Boulevarrl was reached, speed was i l lumination. 

The engines and boilers were being driven at full 
prel'sGre for the w hole d istance, and the chief engin eer 
states that there was not a single case of heated jour
nals or leakiIllr tubes. This is an ad mirable perform 
ance when it is remembered that the boilers carry 200 
puunds of stearn , and the revolutions are about 90 per 
m in ute. The coal consum ption is given out as 310 
tons per day against a reputed consu m ption of over 
500 tons for the Lucania and Campania. 

increased and the wheelmen had di fficulty in keeping One form of the lamp consists of a. highly exhausted 
up with some of the carriages. The only serious ac- oblong glass bulb having wires sealed in the ends, each 
cident of th e day occurred 011 the Boulevard, where wire b('i ng provided with a small plate im.ide the bulb, 
a wheelman was ru n into and seriousl y hurt by one of these plates being inclined to cause a dis tri b u 
one of  the horseless carriages. The operator was tion of the rays over tbe �ide of the lam p. 'l'he in ner 
a rres1t>d . surface of the lam p  is covered with a. granular minera l 

• e , . 

Notice to Our Readerll. 

From the Boulevard to King�bridge there are a su bstance which is fused on the glass and is highly 
n um ber of hills, l1nd in places the road is very bad . fluorescent. When the lamp is excited by connection 
The carriages h ad no d i fficu lty whatever in climbi ng with an induction coil, the fluorescent material be
the8e hills at a good pace, and demonstrated that they com es lum inous. 

In order to obtain the opinion of the rea ders of the 
SCIENTIFIC AMERICAN as to what in vention intro

duced within th e last fifty yea1'S has conferred the 
greatest benefit u pon mankind, we publish the accom
pan ying card, which please cut out anei retu rn to the 
editor, Th ose who preserve the paper for binding and 
do not desi re to deface t heir files, or who read this 
notice at a library, will pl ease answer by postal card. 
It is desired to get as fu l l a vote as possi ble. The 
result of the vote will be published in the Special 
50th Armiversary Number of the SCIENTIFIC AMERI
CA N on July 25. 

were all excel lent in coasti ng down a hill. The n oille Originally Edison used calciu m tungstate for his 
mad e  by the carriages was n ot particularly noticeable, I fluore�ci ng material ; but  by trial he fou nd that the 
and they did not appear to scare horses along the vacuum soon deteriorated, and after a 100ig series of ex
route. Occasional l y  t,hey stopped to make minor re- perimen t !'  has cj iscovered a fl uorescing rilaterial wh ich 
pa irs. Ki ngsbridge was reached at 1 :1 0  P. M. Here does not affect the VIl C U U Ill, whi le it has a higher effi
the water tanks were filled, and the carriages awaited ciency than the calcium tun gstate. 
the arrival of the j udges, who came on Ii �pecial train. Mr. Edison thinks that the fluorescing material con
The j udges were Gen. Nel!1on A. Mi les, U. S. A. ; Gen, verts all of the X rays into light. He has a t heory as 
Will iam G. Craigh i II, Mr. John Jacob Astor, and Mr. to the manner in which the light is prod uced. The 
C h a u n cey M. Depew. crystals are com pos: 'd of ligh t and heavy particles and * * * * * * * * * * * * * * * * * * * * * * * ** * * * * * * * * * �  * * 

The judges exami ned the carriages, anll then took the impact of the waves produces a stress in the erys
the trai'n to Irvin gton. The speed race real ly began tals which causes the emission of light ,  M r. Edison 
at this point. Four of the carriages made the turn at describes these waves as sound wave!'. because they 
the Cosmopolitan building, at Irvir.gton, and passed d i ffer in  their mode of vibration from ether waves. 
the  j udges' stand at the new Ardsley Casino, where a Their mot ion is i nfinitely more rapid than that of 
stop was made to get water. Carriage No. 1,  in charge 

* Editor of the SCIENTIFIC AMERICAN'. * * * 
* Deat· Sir : * * * * I consider that . . . . . . . . . . . . .  . . . . . . .  * * * * * * 10 10 • • • • •  10 • • •  10 10 • • • • • • • • • • 10 • • • • • •  10 • • • • • • • • • • •  10 .  10 10 .  * * * � inven ted by . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . .  � of Frank Duryea, arrived at the Casino at 3:15 

P. M. , the time from Kingsbridge, a distance of 
13 miles, being made in one hour, five minute!;!, 
forty-t wo and two-fifths seconds. Carriage No. 2, a 
Dnfyea vehicle, arrived at 3:30 P. M" and No. 5, the 
Roger carriage, in charge of T. W. Brander, arrived 
at the Casino porch at 3:44 P. M. Th e judges stood 
on the Casino veranda and gave the official time as 
each carriage arrived. The award was based upon 
the following points, the maximum being 100 : speed , 
35 ;  simplicity of construction and durabil ity, 30 ; ease 
in operating and safaty, 25 :  cost, 10. Sev('ral exhi
bition te!'ts were given on the Ardsley Park ground. 
The first of the horseless carriages returned to the 
Post Office, New York City, at 7:13 P. M. It was one 
of the Duryea wagons, managed by Mr. F. Duryea. 

There was a large crowd in waiting as the veh icle 
came down Broad way and turned into Mail Street, 
north of the Post Office. The greatest speed was at-
tempted between Ki ngsbridge an d the Ardsley Country 
Club. In Yonkers arose an obstacle which fil led the 
racers with gloom. Peabody Hill reared its lofty head 
above them and resisted every effort of the motor. 
So the driver and umpire descended and pushed it 
over the crest of the hill. Several of the carriages 
met with m isfortune. 

The trial proved beyond q uestion that the American 
horseless carriage of the day is a success and is well 
adapted for use in our city, as it appears that it can 
be turned and stopped more easily than ordinary 
vehicles. We present il lustration s  of two of the car
riages taken by the special ph otograph er of the SCIEN
TIFIC AMERICAN j ust at the start. We have already 
i llustrated the victorious Duryea carriage in  the SCI
ENTIFIC AMERICAN for Novemher 9, 1895. 

The Roger vehicle was made in Paris and weighs 
1 , 730 pounds ; the guiding is done with the wheels, 
which turn inside of a narrow space, the inside 
wheels turning more tiJan the ou ter. It is guided 
with extreme ease, and was stopped and 8tarted on the 
day of the race in good tim e. The five horse power 
Benz motor is actuated by . gasoline. The ignition is 
produced by an electric spark ; the cyli nder is cooled 
by a water jacket ; the power is transmitted to the rear 
wheels by means of beitEl, sprocketi! and chain�. Two 
belt shi fters permit different speeds, and differential 
gear allows the back wheels to turn with ease. The 
wheels a re provided with solid rubber tirei!. The race 
demonstrated that the pneumatic tires were better 
adapted fl)r the motor carriages than the solid tires. 
The other carriage, which we i l lustrate, is the Booth
Crouch carriage, made at Youngstown, Ohio, The 
motor was made by W. Lee Crouch , of New Brighton, 
Pa. The fuel used is gasoline. The carriage was 
driven by Dr. Booth, of Youngstown, Oh io, and it 
would undoubtedly have madE' a very su(,,cessful !lhow
ing if  it had not met with the misfortune of the break
ing down of the spark apparatus. 

• f e  . ..  
THE first woman who has received the permission of 

the minister of public instruction to attend lectures 
in the University of Mnnich, Bavaria, is Miss Ethel 
Gertrude Skeat, daughter of the well known editor of 
Chaucer's work&. 

EDISON'S FLUORESCING VACUUII LAMP. 

* has conferred the greatest benefit upon man- * � kind. .: 
� Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 
* * * Address . . . . . . .  ' . .  ' "  . ' ,' . • .  . •  . . .  . , . , . . .  * 
* * 
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * 

• • • • • 

'rhe Significance or Gestnre In DI.calle. 

When you ask a patient to locate h is pain, he does 
so by a. rno_ment of one 01' both his hands. The ges
tu re, however, not only indicate!> it!! seat, but describes 
its character and distribution. This is an all im· 
portant point. If the pain is  widely distri buted over 
the whole chest. the patient locates it with a circular 
rubbing motion of the pal m  of the hand, indicating 
the d iffllsed soreness. 

The pain of a serous inflammation, on the oth er 
hand, is described by first drawing the hand away 
from the body and then, with the fingers close to
gether or wi t,h the index finger extended and the  othl'rs 
flexed, cautiously approaching the seat of the inflam-
mation. 

sound waves with which we are fami liar ; they are In appendic itis the patient does n ot touch the skin 
comparable as regards velocity with electric or light at all when asked to locate the pain. He simply holds 
waves. As to efficiency, the fluorescing lam p produces the palm of his hand over t he diseased area. 
ligh t at the rate of 0 3 of II. watt per candle power. With very violent abdominal pains which are llot 
When this is compared with 3 watts per candle po wer in flam matory, the patient slaps himself vigorously 
for inc!l.odescen t lamps, and � watt per candle power across the abdomen on being asked to indicate the 
for arc lam ps, it wil l be seen that there must be great location of his trouble. 
economy in the fluoreseing lamp. If a chi ld refel's a persistent pain to the stomach, 

• I e I .  and there i s  n o  tendernesS' or pressure, disea�e o f  the 
The Record-breaking' Trip of tlte St. Panl. spin e is indicated. 

Frid ay, June 5. 1896, will be a red letter day in In hip joint di8ease, the pain will be referred to a 
the annals of the American transatlantic marine. point inside the knee. 
The passengers which tbe St. Paul landed at th e With terrific diffused pain in the leg, not d ue to an 
North River dock, New York, at t wenty m i nutes pa!'t in flammation. the patient grasps the leg firmly. If it  
four in toe afternoon of Friday. had only left South- is a darting or lancinating pain, he will  ind icate it  
am pton at 1I00n on the pl."eViolls Sat u rday, so that wi th one finger. 
the time of the whole trip of 3113 '7 knots was onl v  6 In the pa.in caused by the descent of renal calculi  
days 5 h ours and 32 minutes. The excel lence of the and gall  stones, he follows their courl>e with the top of 
performance wIll be better understood when it is re- the thumb or index finger. 

mem bered that sh e traveled over th e long route, Tbe pain of hepatic neuralgia or . .  shingles " is indi-
therehy ad ding fu lly three hours to the time she cated with the thumb or finger. 
would have taken had sh e followed the record course In joint pains the patient approaches the seat of 
of the New York, which waR 3, 047 knots lonl!', a.nd was tremble very cau tiously with the hand spread flat. 
covered in 6 day!' 7 hours and 14 mi n u tes, The aver, 'rhe d egenerati ve pain of locomotor ataxia is de
age speed for the whole tri p  wa.s 20 '82 knots. Til e s(,ri bed by gra.sping the affected area firmly. indicat
highest h ourly average speed for a whole day was ing a ban d-like pain. Or, if the pai n is sharp and 
made on Monday and Tuesday, when she covered 521 '9 lightning-li ke in the leg, the pain gestu re is perfectly 
and 521 '7 knots, and sligh tly exceeded 21 k nots per descriptive, an en ergetic down ward motion, at the 
honr. same tir.Qe twisting the hand as though mani pulating 

The story of the St. Paul's tri p, her tenth to the a corkscrew. 
westward, is th us tol4 hy hel' log : A patient will indicat e the seat of a severe syphil i-

Distance, Lat. Lon�. tic headache by hammerin'g with the tips of his finlCers. 
May 30, left Southampton, ill noou. A patient complained of a severe headache. .. In 
May 31 . .  . . . . . . . . . . . . " . . . .  ' 487'8 49'48 14'01 what part of the head is it Y "  he was asked. " The 
June 1 .  . . . . . . . . . . . . . . . . . . . . . 521'9 48'88 27'11 vertex , " he replied. On being asked to i nd icate the June 2. . . . . . . .  . . . . . . . . . . . . . .  521'7 45'51 00'17 i h ' I . June 8 . . . . . . . . . . . . . . . . . . . . .  , 513'0 .2'88 50'13 exact spot, he placed h s floger on t e pan eta emI-
June c . . . . . . . . . . . . . . . . , . .  /lOS'6 41'48 6l'OO nence. This he did three times in succession, though 
June 5 . . . . . . . . . . . . . . . . . . . . . .  518'0 40'86 '/2'56 claiming to feel the pain exactly on the top. Upon 41'8 To Sandy Hook. examinin g the mouth a defective tooth was found .  

8,118'7 As soon as it was removed the pain disappeared.-
Tbia performance places the St. Paul well up in the I Nat. Board of Health � 
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SUN SPOTS OBSERVED lI(A Y 31, 1896. 

To the Editor of the SCIENTIFIC AMERICAN : 
Prevai ling severe storms have indnced me to make 

t wo drawings of a large group of sun spots visible to 
the protected naked eye on May 31, 1896, as a dark 
spot near the lower li m b  of the sun, as shown in 
Fig. 1, and of wh ich Fig. 2 is a telescopic enlarge
ment. To those who recognize 
the direct influence of solar erup
tion on our earth's electrical 

J t itutifit �mtritau. 
unable to detect this chemical change. During such a 
state of affairs steam may be rapidly created without 
the knowledge of the engi neer, whose only resource for 
discovering this condition is in the engine, which al
ways gives warning in a peculiar manner. Thus it is 
very clear that as much as one h undred aud fifty 
pounds of steam might have generated, for this 

379 
who with a six inch photographic lens of forty feet 
focal length . specially constructed by Brashear for the 
occa sion, wil l  attem pt to repeat. and improve upon the 
remarkable results he obtained during the ChiiE'an 
eclipse of 1893. On his plates the ima!!e of the moon 
will be nearly four and a half inches in diameter, 
and the corona will be more than a foot across. 

Mr. Burckhalter, with a IpLs  
of twenty feet focui<, will make 
photographs of j ust half the 

state, with its consequent at size, using an ingenious contri-
mospheric disturbance, the ap- vance of his own, which, hy 
pE'arance of such a large group means of a star shaped screen 
at this time of storm would revolving swiftly in front of the 
seem to afford some proof. photographic plate, gives to the 

L.  H. HORNER. , .f outpr regions of the corona an 
Springtield, Mass. , June 1,  1896 . exposure man y  times longer 

... than that al lowed to the lower 
EDlploYDlent of' Fogged FIIDl8. and brighter portion. It is hoped 

At the London Camera Club in this way to bring out satis-
"" ( , confE'rence Capt. W. De W. ' factorily on the same plate the 

Abney suggested the following whole extent of the corona in a 
method of using fogged films : 

'f 
single plcture - a  thing never 

It sometimes h appens that a cel- yet accompl ished. On negatives 
iuloid film coated with a sensi- that show the outer portions 
tive geiatino-bromide emulsion well  the inner portions h ave 
is accid entally exposed to li�ht hitherto been entirely overex-
(light fogged), or has been ex- posed , and thei r interesting de· 
posed in  the camera ; but for tails q u i to obliterated . 
some rpason or other it is not Fig. 1. SUN SPOTS OBSERVED lI(AY 31, 1896. Fig. 2. From England M r. C hristie, 
thought desirable to proceed th e Astronomer Royal, takes 
with development, etc. These " I:'poilt "  fllms may amount, in my opinion, wouln have been necessary to out a large party equipped to occupy at least 
be used in the followin� w ay : They are placed produce the effect attained by this explosion. "  two statiom. A party a lso  goe" from France in 
in a bath of potassiu m  bichromate and sensitized • ' .  • charge of Deslandres, of the Paris Nation al Obser'va-
j ust as though- they were pieces of ordinary cal'bon The C O Dl i n g  Eclll.se. tory ; but we have no inforl!lation as to its com po-
tis&ue. When dry they are printed in the usual way, The astronomers are beginning to p ut themsel ves sition and outfit, except that their work is to he 
but with this im portant difference, viz., that the cellu- in motion for the observation of the eclipse on August m a inly spectroscopic ; nor do we yet know whether 
loid is put next the negative image, i. e . ,  the printing is  9. As noted in th ese columns some time ago, it begins German y will have a party in Japan. 
through the celluloid, and so first reaches the back of in the morning off the coast of Norway, and the track In  Si beria a number of stations will be occupied by 
the film. Thus no transfer is needed. so that when of the shadow pa!'ses over Finland, Northern Ru�"ia, the Russian astronomers, and some of them will  be 
the faint image of silver s ubsalts is visible, the de- Siberia and Yezo, the northern island of Japan, where very thoroughly suppl ied with photographic appara
velopuJt.A t of the bichromated gelati ne in hot water It arrives in the afternoon. tns. '.rhe most of them will make only visual obserVa
may take place j ust a" th ough ordinary carbon tissue In Norway and Finland the sun will be very near tions. 
were being .n ...nipulated. Experience shows that it is the horizon, and the duration of the obscuration will In Norway and Finland the observers will be 
found best to T'''ur the hot water over and over the be less than two minutes. In Siberia, where the n u merous, though for the most part amateurs. There 
surface, so aE to thoroughly wash out the soluble �ela- eclipAe takes place at noon, the astronomical con- will ,  however, be at least one Engl ish party provided 
tine. We have now an image in gelatine containing ditions will be the best ; but considering the ease of with instruments precisely l ike those taken by Mr. 
a developable si l ver salt. Development may now take access and th e probable conditions of the weather, the I Christie t o Japan, so as to give strictly comparable re
place i n  the ordinary way. Furthermore, where local Japanese stations have the advantage, and offer the  suIts ; and America will be fairly represented by 
treatment is  required, brush developmenJ; and hru!ilh best chances of snccess. The most i mportant expe- several observers. B ut the sun will be rather low, 
fixation may be applied. This opens up a field for ditions will go there. and the d uration of totality so short (less than two 
local treatment. From this country two parties h ave gone or are minutes) tbat the results are likely to be m uch less 

• I . ,  • going. The larlZest, of nine persons, iJ;l under the satisfactory than those obtained in Siberia and Japan. 
A DESTRUCTIVE BOILER EXPLOSION. charge of Prof. D. P. Todd, of Amherst College, and The special aim of the observations will be, of 

BY FRANK WOODJ!lANCY. sailed from San Francisco about the twentieth of I course, to get i n formation about the corona-its struc-
The W. P. Orr Linseed Oil Company's mill, at Piqua, April on Mr. A. C. James' yacht Coronet. The heavy I ture, the variations, if any, which occur during t.h e 

Ohio, was wrecked by the explosion of one of the and elaborate equiPlllent of apparat.us was sent around two and a half hours while the shadow is travel ing 
boilers Sunday night, April 5. Three men were in the the Horn last winter upon the yacht, and is sufficient from Norway to Japan, and the peculiarities of the 
building at the time, but none were seriously hurt. to fit out three stations, provided, as is  l ikely, that coronal spectrum. The identification of terre"trial 
Had the explosion occurred an hour later, a number of enough amateurs can be found on the ground to assist heli u m  a year ago has n aturally much intensitied the 
employes would have been at work, as  they were to go in the �use of the instruments. The apparatus is so interest in the thus far mysterious element, provision-
on d uty at midnight. The all y  c a l l e d  coronium,  
capacity of  the  boiler was which produces the mo!'t 
one hundred horse power conspicuous line in the -
and the explosion shook coronal spectrum, and has 
the entire city. A fou r  h itherto been found 1 1 0 -
story wing of the build ing, where el:<e, unless, IJPr-
fifty-five by seventy-five t.aps, in one or t wo of the  
feet. was completel y  razed so-cal led " new star�. " I t  
and the main structure is earnestly hoped that on 
badly wrecked, besides do- ' this occa!lion we may lZet 
ing considerable damage some new light on the  
to  other property. subject. 

A prtlctical en gineer of But while the corona wi l l  
several years' experience be the principal object of 
gi ves his theory as to the observation, oth er mat-
cause of the explosion in ters will be looked after 
the following : also. The spectrum of the 

" There is but one " reversing layer " - the 
plausible theory, and that lowest region of the chrc-
is w h at is known in our 1lI0sphere - will be care 
terms as ' foaming.' The full y  studied, as well as 
cause most liable to pro- that of any promi nences 
duce this effect is the use that may be visible ; and 
of  deleterious compounds, an attempt will be made 
of which many are now to determine the precise 
manufactured ol'tensibly region where the great 
for the purification of boil- ., H "  and " K "  bands of 
ers by removing exotic the sola r spectrum have 
substances, such as scales their origin - bands at 
of magne"ia, lime or sul- present ascribed to calci� 
phur, but which in re- A DESTRUCTIVE BOILER EXPLOSION AT PIQUA, OHIO. um, but in many ways 
ality, from the faet that very peculiar in their be-
they are composed largely of sodium compounds, assist larlZely automatic that no great amount of special havior if they are really d ue to that metal. 
in creating extraneous matter. When this condition is astronomical experience is needed for many of the If the wE'ather is fine, we may fairl y expect real and 
prod uced.., gases are almost certain to collect under proposed operations. which are for the most part im portant additions to our knowledge ; but the 
the water and elevate it I'ufficiently to create a decep- photographic .  The visual spectroscopic observations " Prince of the Power of the Air " is  a very malig
tive condition in the gage, on which most engineers are also provided for, as well as polariscopic and pho- nant and intractable demon.-The Independent. 
depen<l for lZuidance. tometric. Mr. and Mrs. James accompany the party, • , . ,  • 

.. The result of this is that the hE'liting surface of the and Mrs. Todd goes with her husband. GOVERNOR MORTON has signed the bill relating to 
boner is exposed to a fierce heat, with nothinlZ to cool The li berality of Col. Orocker aLd other friends the use of the reservoir site on Fifth Aven ue, New York 
it, on account of the elevation of the wat.:r. -:'he con- in San Francisco enables the Lick Observatory to City. for the erection of the new New York PubUo 
sequence is obvious, especially where an engineer is send out a. Ie(lond party, headed by Prof. Schaeberle, Library, Astor, Lenox and Tilden foundatioQ&, 
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RECENTLY PATENTED INVENTIONS. 

Rallway Appliances. 

RAILROAD TIE PLATE . - Alexander 

J titutifi, �mtritau. 
use on stationary engines or locomotive boilers to pro
duce a forced draught in a very simple and economical 
manner, to insure perfect combustion and Increase the 
capacity of the boiler. The Invention consists princi
pally of a tube In the steam chamber connected with a 
steam supply and provided with angular porta leading 
forwardly into the said tube, to cause the steam passing 
throngh the said ports into the tube to travel forwardly 
and draw the alr into the tUbe. 

TAP AND DIE HOLDER. - James M. Car-

device arranged to positively bend the tongue of the 
comb previously to ita being sonnded by the pin of the 
cylinder and the tooth of the star wheel. It comprises a 
resilient damper for the tongue and a resilient bar en
gagmlr the damper extending into the path of travel of 
projections moving with the tongue soundin� mechanism. 

Two COMPARTMENT BOTTLE. -Hugh 
Gallagher, New York City, assignor to Lillie Deecban, of 
Brooklyn, N. Y. The object of this invention is to pro
vide a new and improved two compartment bottle, which 
is simple and durable In constructIOn and is specially de
signed for containing separately two kinds of tablets, 

(JUNE 13, 1&)6. 

'I'M cha,.!i'l fOf' lm..-tion UfIde.- th" iJM.d .. on. Dalla,. .. 1' ... 
for taCh tnlmton . about eiqht WOTM to a Zim. Adver. 
t ............ mUlt be ,...,_ at publication offi,c . ... .,.,.il/ a. 
Th:lwaa.a1l morning to appea.rin tn.t foUowino 'lDuk'. VlUfl. 

Marine Iron Works. Chicago. Catalogne free. 
.. C. S." metal poUsb. Indlanapolis. Samples free. 
Mariner & HoskIns. Assayers, 81 Clark St., Chicago. 
W. Hoskins & Co., Assay Furnaces, 81 Clark St.,Cbicago. 

B. B. Harril!, Bristol, Tenn. This tie plate is made so as 
to form 'a spiked socket with straight cylindrical outer 
edges, without any toe or fiange at their lower edges, but 
making the two opposite tongues which lie in the line of 
the grain of the wood thicker at their lower ends than 
they are above, while the other tongues are of the same 
size below that they are above, so that when the spike is 
driven it expands the lower edges of the two thickened 
tongues outwardly in the line of the grain of the wood, 
out does not expand the others, which would produce a 
strain transversely to the tie and split the latter. The 
form of spike is changed from an elongated nail to a 
short and thick plug, which, while having a spiked head, 
does not penetrate the wood of the tie, but simply serves 
to expand the pendent ton�es of the tie plate in the 
bored hole of the tie, thus furnishing a very strong body 
of metal to resist the lateral thrust of the rail and the 
cutting of the heads of the spikes whenever the car 

penter, Pawtucket, R. I . . This invention relates to a tap 
and die holder, and is arranged to permit the tap and die 
to accommodate or adjust itself relative to the work and 
to compensate for any defect in the die itself and defects 
in the aligument of the spindle of the machine with the 
tap or die holders, so as to insure a perfect cutting of the 
thread. It consists of a bollow head and a hollow die 

pIlls, or other articles. It consists principally of a bottle Presses & Die •• Ferracur.p. Mach. Co., Bridgeton. �. J .  bod! formed with a neck a t  eac� end .to receive � closing 
Screw macbines, mllllnl!' macnmes, and drUl presses deVIce, and so formed at or near Its IUlddle with mwardly . 'fbe Garvin �acb. Co .. Lail,ht and Canal St ... :o.ew York. 

wheels jump the track. 

ELECTRIC HLOCK SIGNAL AND TRAIN 
LIGHTING SYSTEM. - John Calhoun West, Atlanta, 
Ga. The object of this invention is to provide a railway 
system so arranged that it is impossible for trains to col
lide with each other or to be accidentally switched; me
chanism is provided for cutting off the steam and apply
ing the brakes of oppositely moving locomotives when 
tbey enter the same block, also for applying the brakes 
when a locomotive enters a block in which there iA a 
train at a standstill or where there is an open switch. Tbe 
means for obtaining these ends consist, broadly stated, 
in two main conductors forming parts of an open circuit 
charged by any snitable source of electricity and extended 
parallel with each other aud along the track of a hroken 
conductor, the brakes of which are one at each block and 

seat having universal movement therein and provided in 
its bore with an outWardly 1Iaring surface adapted t) en
gage the inner end of the die, and an annular cap remov
ably secured to the seat to move in unison therewith rela.
tively to the head, and provided at its opeuing "1'1 ith an 
inwardly fiaring surface adapted to engage the outer end 
of the rue. 

DEVICE FOR LOWERING BOATs. -.Tohn 
Albert Gamble, Ashville, Ala.  This invention provides 
a simple and durable device by the means of which a 
boat can be expeditiously lowered and whereby, simulta
neously with the lowering of the boat, ladders or steps 
will be carried down, enabling-a person to readily descend 
from the deck to the boat. Another object of the invenilon 
Is to hold the boat away from the side of the vessel in a 
rongh sea, thereby preventing the boat from becoming 
swamped or crushed. The mechanism Is so arranged 
as to aIlow the boat to freely rise and fall with the mo · 
tjon of the water. 

REFRIGERATING A p P A R A T U S.-Hu 
witb which brakes are associated a series of  bridge con· Maxwell and Robert R.  Maxwell, Fresno, Cal.  The pri
ductors, and in mechanism carried by the locomotives of mary object of this invention is to provide an imprOVed 
tbe trains, and comprising means for electrically control- apparatus for refri!1;erating by evaporation., especially 
l ing tbe throttle and brake valves and suitable conducting adapted for domestic nse. In brief, it consists of two 
devices for co-operation with the conductors of the track. tronghs supported one above tbe other and having an ab
The invention also comprises improved mechanism for I sorb�nt cloth extending fro'," one trou�h to the .other and 
lighting trains and head lights. formmg an inclosure, of which the refrigerator IS formed. 

CA Co " - C l  I H S 'th 
The cloth is held in the npper trough by a removable top 

J R UPLIN G. lar es . III I ' which rests thereon and carries a tank for supplying 
Birmingham, Ala. This invention relates to improve- water to the troughs and cloth. The top also supports 
ments in car couplings of the Janney type. In brief, it the shelves within the refrigerator. 
consists of a knnckle having an edge wall of the tail 
piece longitudinally recessed, this recess having a pocket HAND TRUCK. -Harry York and George 
at its end nearest the ·knuckle pivot, and a keeper bar E. Slaughter, Colton, Cal. This invention provides for 
across the recess and of a curved plate spring having a toe an improved method for chocking or braking a hand 
that is interlocked with the pocket and keeper guard, and truck for the purpose of preventing its forward or back
normally projects the free end of the spring away from ward movement While being loaded. It consists of an or
th� tail piece of the knuckle. It also consists of an np- dinaryhand truck, of a transverse swinging brake barhav
ward extensiou of the drawhead chamber and a curved ing paraJlel arms isecured to the frame ot the truck, the 
lifting bu, adapted to work in a slot at the top of tbe arms being jointed and attached to the brake bar, a heli
extension, and adapted to engage a gravity block which cal spring being employed to maintain the brake bar 
may be operated from the exterior of the drawhead either in operative or inoperative position. When the 
and controls the swinging movement of the knnckle. truck is lowered to position to be moved the brake is an· 

tomatically released. 
CAR FENDER. -William T. Don oh ue, 

New York City. The object of this invention is to provide THILL COUPLING. -C harles T. Red
a fender which will normally be carried in an npright field, Glen Haven, N. Y. This improvement provides a 
position in front of the dashboard of the car, yet be close simple and novel construction hy which to effici :ntly sa
enongh to the ground at its lower end to strike an object cure the thill iron to the clip, to secure the bolt so that it 
falling in the path of the car, and to devise a means will not turn, to hold the securing nut from turning on 
whereby the fender, as it strikes an object, will be imme- the said bolt and to accomplish that result throngh the 
diately placed in operative connection with the axle of aid of a spring, so arranged that it not only co.operates 
the car or other driving shaft and be instantly turned in securing the lockinlr of the nut, but also efficiently 
downward to an inclined position or to a position to con . serves the purpose of an anti-rattling device. The In
vert it virtually into a cradle to receive the person. Means vention conl!ists in certain novel features and combina
are also provided by which, when the fender is lowered tions and arrangementa of parts in which this object is 
sufficiently, the driving connection between the driving obtained. 
shaft and the fender will be severed, the driving mechan- FIRE ESCAPE AND EXTINGUISHER.-

extending projections integral with the body to form two 
compartments therein. 

PNEUMATIC TIRE. -Harry C. Dean, 
Long Island City, N. Y. This invention relates to tires 
for bicycles or other vehicles, the object being to make a 
light, simple and pnnctureproof tire, either of the single 
or double tube variety ; the tread is provided witb an an
nular shield formed of a series of plates of hard material, 
these plates being each provided with elongated or slotted 
openings and rivets, the rivets of one plate working in 
the slots of adjacent plates. The shield is arranged in· 
side the outer sheathing or shoe of the 'tire so that it will 
be protected from wear, while in turn it protects the 
inner portion of the tire from being punctured. 

PAPER TOY, -Ed ward Tinkham Gib
�on, Minneapo1is, Minn. The invention consists first of 
a continuous blank of paper from which the front. lateral 
sides, stage platform and background to the stage of a 
toy theater may be produced hy freeing certain portions 
of these said parts from the blank of paper by die cuts, 
bending certain of these said parts on scored or creased 
lines, and locking the parts together in position ; second, 
of paper H scene shifts." or " Bcenery," which are used 
in combination with the theater ; and, third, of paper fig
ures representing actors, each of which is provided with 
a long strip extension projecting at a right angle to the 
erected figure, and which figures may be caused to move 
about upon the sta!\e platform by manipulating the said 
strip extensions from the side of tbe theater, when the 
surface of the said strip extension is on the same plane as 
that of the figure, and manipulating them from the back 
of the theater wheu the surface of the said strip exten· 
sion is bent at ita junction with the figure to form a ril:ht 
angle with the surface of the figure. 

DESIGN FOR A MIRROR FRAME .-AI
bert Wanner, Jr., Hoboken, N. J. Tbis desigu consists 
of panels having scroIl ornaments at certain of the cor
ners, and a leading feature of the design, and one mark
ing a departure in such frames, consists In placing orua
ments on the frame outside the panel or panels at the 
corners. 

NOTE.-Copies of any ot the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 

NEW BOOKS AND PUBLICATIONS. 

JAMES CLERK MAXWELL AND MODERN 
PHYSICS_ By R. T. Glazebrook, 
F. R. S. London, Paris, and Mel-
bourne : Cassell & Company, Li m
ited. 1896. Pp. 224. Price $1. 25. 
(Already reviewed .)  

C O L  U M BI A N KNOWLEDGE SERIES. 
Edited by Prof. Todd. Number III. 
Hand book of Arctic Discoyeries. 
By A_ W. Greely. Boston : Roberts 
Brothers. 1896. Pp. x, 257. Price $1. 

ism being also antomatically set in action by inward 
pressure on the fender, tbus relievin� the motorman or 
gripman of all responsibility of the manipulation of the 
fender and enabling him to devote all his time and at
tention to tbe brakes and driving mechanism of the 
car. 

DRA WBAR FOR RAILROAD CARS.-.T ohn 
Shaw, Woodburn, Ore. The object of this device is  to re
lieve the cars in a train of the pulling and pushing and 
str>ling and jerks, thereby freeing the car body of the 
weight of the train. It consists principally of a frame 
extending longitudinally on the under side of the car 
from one end to the other. The said frame is mounted 
to slide and springs interposed between the frame and 
tbe bcdy of the car take up the strain. 

Joseph Clabron, Lexington, Ky. The main object of 
this invention is to provide a combined fire escape and 
hose holding and manipnlating apparatus, and one by 
which persons may ascend and descend a building and General Greely presents, In this little work, a most ac

which will be capable of holding a ho�e iu position to ceptable acconnt of work done by Arctic explorers. No 
throw a stream of water npon the building. The invell- subject at the present time is attracting more attenticn 
tion consists, broadly �tated, in a ladder held to the than Arctic and Antsrctic exploration, and this abstract 
side of a building and haVIng a peculiarly constructed of everything that has been done np to date w�I, �e are 
hoisting apparatus, whereby persons and things may convinced, be highiy accepta�le. We are �o mclmed to 
be raised or lowered, and having also a peculiarly con forget w�at has passed and give nndue credl� to the pres-
strllCted hose holding and hoisting device. ent that, if for no other purpose, the book wIIl be nseful 

CAR COUPLING. -James A. Ward, Del
ta, Idaho. This device relates to car couplings of the 
side latchIng or Janney type. The device is adapted 
for reliable operation and dispenses with the loose pintle 
bolt between the knnckle and drawhead, so as to afford 
a cheap and durable hinged joint between these parts; 
furthermore, to adapt a car coupling for ready release 
when in a coupled condition with a similar conpllng. 
The drawhead has a pintle formed on one of its side 
walls and a reduced or web portion between said wall 
and the pintle, and of a knnckle I.aving a channel to en· 
gage the pintle. This channel has an outward opemng of 
less width than [the diameter of the pintle, the inner 
wall of slUd outward opening being adapted to engage 
the inner surface of said reduced or web portion, and de
fine the opening of the knuckle. 

Mechanical. 

. in sbowing how successful old time explorers were 1ll 
R A D I A T O R. - Aug-ustus EIchh orn, reaching high latitudes and how very little bas been 

Orange, N. J. This improvt'ment provides a sUjlerior I gained in Arctic exploration. Numerous maps have 
steam heater and combines therewith an lmproved air been given to elucidate the text. 
heating mechanism. These results are obtained, first, by 
constructing the radiator with two divisions of different THE PROCESS YEAR BOOK. 1896. Pen-
radiating capacity, each section being thrown in and out rose & Compan y ,  Lon don, England. 
of operation by valves controlling the exit of cold air E. & H. T. Anthonv & Com pany, 
and, therefore, the Inlet of cold �team ; and, second, by � New York. Pp. 160 . •  Price $1. 
series of plates which inclose the base of the radiator and The book is an annual comprehensive epitome of the 
form a hot air space fed by an air conduit which passes progress thathas been made during the past year in half 
through tbe fioor and into the air space, and which is con· tone process work and trioolor printing, explaining be
troIled by register meohanism operative from the exterior sides numerous other processes. It is copiously l1Ius· 
of the radiator. Supplementary to the broad Idea of this trated, some examples showing the remarkable progress 
invention, it includes various novel featnres of construc· that has been made as regards the nse of screens and of 
tion attending the register mechanism and the plates for dry plates. There are several interesting articles on prac
forming the air space. tical subjects by experienced workers and a fund of useful 

Electrical. 
information. That the delicacy and accnracy of the half 
tone process blocks is fast superseding the steel engrav

SAFETY ApPLIANCE FOR ELEVATORS. ing of former days is very evident from the illustrations 

-John H. Tennyson, New York City. The object of 
this invention Is to provide a means whereby, upon touch. 
Ing a bntton in the elevator cage or car or at any prede
termined. point within one or morc electrical circuits, the 

VAPOR ENGINE. - A l bert F. Rober, hrake dnlm of the elevator engine will be Instantly ap
Ilwaco, Washington. Tbls improvement is designed 'or plied together with the brake controlling the gniding 
vapor engines, whereby the aIr and vapor are mixed In shaft, and also the snpply of steam is cut off from the 
proper quantity and jlOBltivelY fed Into the explosion cyl I elevator engine, and the safety clntches or clutches of 
inder to !psure a positive lmpl1lse to the piston at each the elevator car will be immediately brought into action 
levolution of tile mam shaft. Jt consists pnncipally of through the medium of the same button or in the cns
" valve casing having a channel connected at one end tomary manner. The above resnlt is accomplished 
with the working cylmder and at the other end with a through the medium of simple, durable and economic 
compressed air reservoir, a valve for o?ntrolling the oil mechanism, which is applicable to any form of engines 
passing to the said channel, and a valve in said channel or to any type of hoisting or manipulati:uK machinery or 
and controlled from tbe main driving shaft to admit the elevators. 

fonnd in thiB book. There is a full exposition on the 
subject of OOcolor printing, a process rapidly growing 
in favor, and one of interest to printers desirous of ex
tending their business. The book is handsomely 
printed, and is an exceIlent example of a snbstantial 
English pnbllcation. 

ANDRRSON'S PHOTO-MECHANICAL PRO
CESSES AND GUIDE TO COLOR WORK. 
By MacFarlane Anderson . 1896. 
New Yorl{ : E. & H. T. Anthony & 
Company. Pp. 182. Price $5. 

A compact, well printed handbook containing explicit 
directions for the working of several different processes, 
Including photo color printing work, with l1Iustrations 
of apparatus, screens and specimens of different styles of 
half tone engravings, by a writer of experience and 
ability. It is a book that wllJ be appreciated by all pro
cess workers and others deslroUiJ of acquiring a know· 
ledge of the practical operations necessary in the manu
facture of half tone process blocke. 

mixture to the CYlinder at the proper time. 

STEAM BLOWER. -Georg0 R. .Tarman, 
Durham, N. C. The object of the Invention Is to pro DAMPING DEVICE FOR MUSIC BOXES. 
vide a new and improved generator which is simple and -Henry Langfelder, Jersey City, N. J. The object of 
durable in construction and more especially designed for this invention is to provide a new and Improved damp� 

The celebrated " Hornsby-Akroy d " Patent Safety 011 
Engine Is built by the De La \' ergne Refrillerating Ma
cbine Company. Foot of East 138th Street, New York. 

'fhe best book tor eJectrlClans and beginners in elec
trictty is " Experimental Science.·' by Geo. 11. Hopkins. 
By mail. fl , Munn & Co .. l'ublishers, 361 Broadway. N. Y. 

Stay witb yonr Job, and with your wagl'S pay Install
ments for a. prOfitable oHve orcharrl. Booklet free. 

Wbiting's Olive Colony t Byrne Buildmg, LOB Angeles, 
Cal. 

Concrete Contractors-Make more money by extend

tDJl your business. investigate Ransome's Concrete 

Construction. Liberal terms for exclusive rigbts. Ran
some & Smith Co., 75!: Monadnock Block, Chicago. 

Cripple Creek-Its History to Date, Illustrated. 

Just out, wIth correct map and costly full pal'e views 

natural as life. This great book will be sent free prepaid 
with onr bi" 56-col. family paper 3 months on trial for 25c. 
(stamps or 'sllver) , club of 6, '1. Latest mining news. 
Mention tbe SCIENTIFIC AMERICAN and address III us

trated Weekly, Denver, Colo. 
pr-Send for new and complete catalollue ot ScientiHc 

and otber Books for sale by lIlunn & Co .. 361 Broadway. 
Sew York. Free on application. 

HINTS TO CORRESPONDENTS. 
Name .. a n d  A d d l'"'''' mnst accompany all letters 

or no attention will be paid thereto. This is for Oll 
information alld not for publication. 

R e fe r c 'H' e "  to former articles or answers should 
give date of paper and pa,ge or number of question. 

I n q ll i ri e .  not answered III reasonable time shonld 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each mnst take his turn. 

B II y e l'" wishing to pnrchase any article not advertised 
in our columns wlll be fnrnlshed with addresses of 
houses manufacturing or carrying the same. 

Special \V ritte n . I n f  .. ... n a t i o ll on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

ScIentific. A._ e l·iean S II J> pJ e m e n t  .. referred 
to may be had at the office. Pnce 10 cents each. 

Book .. referred to promptly supplied on receipt of 
price. 

IU l u eraJ .. sent for examination should be distinctly 
marked or labeled. 

(6874) R. W. S. says : Can you send m e  
paper describing method of obtaining the enamel or 
glazed effect obtained on photo. work? A. Apply the 
prints face down while wet to the smooth varnished 
side of a ferrotype plate, squeegeeing it by rolling a rub
ber roller over the back, haviug blotting paper between 
tbe print and paper. When dry it will have a high polish 
and drop off the sheet. Tbe polish is called glace finish. 
TO<mount: such print.s without losmg the gloss, make 
the following monnting solution : Soak 1 onnce refined 
gelatine in cold water for an hour, then drain off and 
squeeze out the water as much as possible; pnt the gela
l)ne in a jeIly pot and place the latter in a pan of hot 
water on the fire ; when the gelatine has melted stir in 
1II0wly 2!A,i ounces pure alcohol, and bottle for use. This 
glue will keep indefinitely, and can be melted for use in 
a few minutes by standing the bottle in a basin of hot 
water. As it contains a very small percentage of water, 
it hardly affects the gloss of the prints and dries almost 
immediately. 

(6875) G. L. w rites : Will you please 
anSwer through your valuable paper or otherwise the 
following questions : 1. What is the essential. difference 
in quality between magnet and annunciator wire ? A. 
It is a difference in t.be insulation, the annunciator wire 
having paraffin in the insulation, while magnet wire 
has a thin insulation of cotton alone. 2. Will magnet 
wire wound on fields of d ynamc;> be improved if 
paraffined ? A. It is good pmctice to do so-sheIlacking 
is perhaps preferable. 3. What formula for electropoion 
fiuid do yon give, so as to give a Grenet battery 2 volts 
and 2� amperes ? A. One gallon sulphuric acid and 
tbree gallons of water are mixed. In a separate vessel 
SIX ponnds potassium bichromate are dissolved In two 
gallons boiling water. Mix, and nse only after cooling. 
Tbere are many variations on the above. 4. If I increase 
the plates of a Grenet cell, what advantage would I get ? 
A. It tends to increase amperage and to lower resistance. 
5. What would be the effect if I run too high an amper
age through a wire ? A. It would melt the wire, often 
explosively. 6. What is the safe carrying capacity of 
No. 18 wire ? Of No. 5 wire ? A. 25 amperes and 52 
amperes respectively. If exposed to the air, they will 
carry more than this. 7. Where can I get resin oil, or 
how can I make It ? A. Apply to a dealer in chemicals. 
Try Queen & Company, Philadelphia. 8. Can you give 
address of some electrical college ? A. Columbia Uni
versity, New York. 9. Could a voltmeter be made by 
passing the current throngh a platinum wire, and would 
it expand In proportion to the current ? A. A voltmeter 
can be so made. The Cardew voltmeter is an example. 
Your problems are incorrectly solved. The metal seems 
to be zlnc-analysis would be needed to determine It. 

(6876) F. G. D. says : Through your 
valuable colmnn wonld you give me a practical method 
to mannfacture brass sigus with the acid process. Also 
a good 1I1ling for the same. A. Paint the sign with 
asphalt varnish, leaving the parts to be etched unpainted, 
raise a border around the outside, made of soft bee�waJt 
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JUNE 13 ,  1 &)6. J J t itutifit �tUtritau. 
or asphalt, to hold the aCId. Use nitnc aCid dIluted with I Cbalr. See FoldllU' or collapsible cbalr. Revolv- I Locomotive circulating exbaust attacbment. 
five tImes the quantity of water. Pour the dilute acid on Cb'::::��'::�: G�l'i.k:rJ;,����r.. . . .  . . . . . . . . . . . . .  561,179 Lo�:;,�rl�e �f�;t���:w. 1'. Henszey: : : : : : :  . . . . . : :  �� 
to the Sign about J4 mch deep When the letters are cnt Check bOOk, W. A. Wbltney. . . . .  . . . . . . . . . . . . . . . .  . 561.248 Loom. B. Hilbert. . . .  . . . . . .  . • . . . .  . • • . . . . . . . . . . . . . . . .  561,110 
d�ep enough, \\ hlCh must be found by tnal. the aCId may 8P,.';:;�: t. �d�:��:��so�. .  

" : : . : : : :  . . . . .  : :  ' : : : : . : :  �;m t�g:::: f;;:la�3':n;'cIiaiil,joi; G. Reut·';':: : : : : : : . : : : :  P.:/J:� 
be poured off and the plate cleaned by heating and " ip· Clasp. See Garment clasp. I Loom pIcker staffs. device for securmg pickers to. 
mg, and finally ,,,tb turpentine. For fillmg cement for 81���e�ee �::s';:p��e�,��' LOO'! )J�i:a��ll"ve'sey' & 'Squire: " : . ::: :: ': :: ':. ::: �:� SignS: Melt together in a clean iron pot 2 parts each of 8lg�� ����:;''l.. �:�1�nt ��:r:s,jner:::::::: : : : : . :  �:� tgg::: ����d7n::e!,"�aiilsm::-i."M. Marco::: . . : . .  : .  �:� best asphaltum and gntta percha; stir well together, and Clothes drier, E. J. Downey . . . . .  . . . . . . . . . . . .  561.210 Loom sbuttle. A. Isberwood. . . . .  . . . . . . . . . . . .  56:.319 then add 1 part of gum shellac in fine powder. It may be Clotbes line, pmle ••• Il'. Sterzing . . . . .  . . . . . .  . . .  561.H2 Loom shuttle box mechanl.m. H. Wyman . . . . . . . . .  561.467 
used hot and mixed \\ Ith smalt, vermilion. or other plg- 8��:e"����ol�t�r. tt�'b�'ll'�i1an. : . .  : . .  : : :  . .  : : . : :  • .  : : . �:tig h':.?f�':J�!k:';. ?ie�rc'"� for 'iyin';; 'Siirr ·&·Eweli • . • : .  ?:61:� 
ment, if deSIred. gg�1:����e�'8 Sb�a���� aiid . mi:i:iii�' iDacblne, J. 561.221 �::l�u;�i.JW�·L�'lIg:: C . : : : : : : : : : :  . : : . : : : : : : :" : ' �:� 

(6877) J. L. L. says : I beg to ask you con���r�rF:L. FUrbu8b . . .  : . . . . . .  : : : : . : .. : : : : : : : . : : .  p':/H� �:�i:�ICe�l�l�lur�;,g8:;:I!:�1mt::�· . . . .  : . : : : : : :  �1:� to be so kind as to send me here the number of your 
Journal in which the bleachinJ:( of bees\\ ax IS treated. A. 
Pure white wax is obtamed from the ordinary beeswax 
by exposure to the mfinence of the sun and weather. 
The wax is sliced into thin flake� and laid on-sacking or 
coarse cloth, stretched on frames. resting on posts to 
raise them from the ground. The wax is turned over 
frequently. and occasionally sprinkled With soft water, if th�re be not dew and rain sufficient to moisten it. 'fhe wax shonld be bleached in about fonr weeks. If on 
breaking the tlakes the wax still appears yellow inside, it 
is necessary to melt it again, and flake and expose it a second time or even oftener, before it becomes thor
oUJ:(hly bleached, tbe tIme required being mainly de
pendent upon the weather. There is a preliminary pro
cess, by which, It is claimed. much time is saved in the 
subsequent bleaching. This consists in passing melted 
wax and steam throngh long pipes, so as to expose the 
wax as much as possible to the action of the steam ; 
thence into a pan heated by a steam bath. where it is 
stirred thoroughly with water and then allowed to 
settle. Tbe whole operation is repeated a second and 
third time, and the wax is then m condition to be more readily bleached. 

(6878) Dr. H. S. asks : Can you tell me 
ho\\ to precipitate the silver and gold in a cyanide solu· 
tion of gold and silver? A. PrecipItate your metals by a battery. You can use as electrode electric light carbons. 
uncoated or With coatings dissolved off by nitric acid. 

TO INVENTORS. 
An experience of near)y tlftv years, and the preparatton of more tban one hundred thousand appltcations for Daten,s at home and abroad. enable u. to understand tbe laws and practice on both continents, and to possess unequaled faCIbues for procurlDg patents everywhere. A synopsis of the patent laws of the UnIted States and all foreIgn countrIes may be bad on apphcatlOD, and persons contemplatIng t he securing of patents, either at borne or abroad. are Invited to write to thiS office for prICes, whICh are low, in accordance With the times and our extensive famhues for conductlD" the business. Address MUNN & CO., Office SCIKNTIItlC AMERICAN. 361 Broadway. New York.. 

CODveylng apparatu., T. S. MllIer . . . . . . . . . . . . . . . .  561.334 Match box. automatic lighting and ejectmg. J. A. 
gggr��g �!:��u�o�b��:��le. E. G. Jennings . . . . . .  561.Ib7 Me.in�!�� J. W:Clapp:: : : : : : : : · : : : : : : : :  . . . .  · : : ·  . : :  �:� Corn from cobs, machIne for cutting green, W. Medical apparatus, magnetic, Slater &; Renstrom. 561.«8 
coJ'��"::�n .. ..  nd· fOdder' prep,uinii 'machlne: 'c: 5111.623 �:tl �::.dh�'k�:�m�:: .J· �: .���'.���: : : : : : : : :  . . : : : . r&m 
Co':'h��f:','� aitacIiiiient 'for' feed cntters·, 'ii. i: 561.539 �rJ��oP���:'I�C:�� Wut��� . . . .  . . . . . .  . . . . . . . .  561,358 Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.450 Milk. etc .• ferment for rlpenlLg, V Storch . . . . . . . . .  561.291 Corn sIIocklng machine. R. E. WItt . . . . . . . . . . . . . . . .  561.249 MIll. !See Crushmg mill. Grlnulng mill. Corset, G. A. Clo.e . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.202 Mine trap do% G. BonenberRer. . . . . . .  . . . . . . . . . .  561.31\9 Corset. W. W. Gonld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.222 Mining drill. w olfe & Devlin . . . . . .  . . . . . . . .  561,2;j() Corset. M. Woodrutf. . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  561.<164 Mmlng drills and reamers. apparatus for operat-Corset lacmg .tay. C. W. Gregg . . . . . . . . . . . . . . . . . . . .  561.392 ! mg. U. H. Elliott . . . . .  . . . . . . . .  . . . .  . .  . . . . . .  561.501 Coupling. See Car couphng. Motor. See Car motor. ElectriC motor. Crane. portable. A. N. Hadley.. . . . . .  . . . . . . . . . . . .  561.31.8 Motor controlhng device. C. E. On"ley . . . . . . . . . . . .  561,271 Cru.blng mlli. C. M. Carhart . . . . . . . . . . . . . . . . . . . . . . . .  561.538 i Mower bandle attachment. lawn. E. W. McGnlre. 561.426 Cnrtam frame. Gostomski & Klnlewski . . . . . . . . . . .  561.106 Mower. lawn. A. J. Bluntach . . . .  . . . .  . . . . . . .  . .  . . . .  56I.479 8�� g:i.'f����I��p-::: W .JD:-w'i.��. ". : '::. ::::. :::::: . .  �:l� ���,�"a nl���rt�e��. Mti-:-;n��g�\'tici;uient· "for 5Cl. 186 

Cutter. See Protective cutter. .trlnged. C. E. Pryor . . . .  . .  . . .  . . . . .  . .  . . . . . . . .  561.(36 Cycle wood rim. W. H. Herbold . . . . . . . . . . . . . . . . . . . . .  561.166 Nail strips. machme and die for forming. S. M. 
B:%��f�J.dj.V:���: �;,rlie���k::.::::::::. : : : : : : : .  �:�� Nec�f!�';;i .. loing device; ·Cwe;sbao: : .  : : : : : : :: : :  P.:/l:� De.k. G. Tbleler. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.41» Newspaper cliP. M. H. Mann . . . . . . . . . . .. . . . . . . . . . . . .  561."0 DistIllation of petroleum. H. Frasch . . . . . . . . . . . . . .  561.216 Nut lock. J. C Gentry. . . . .  . . .  . . . . . . . . . . . .  .. . . . . .  561.259 Docks, con.tructlng of dry. E. S. Walsh . . . . . . . . . . 561,458 Oil cuP. W. H. Wilkinson . . . . . . . . . . . . . . . . . . . . . . . . . .  561.187 
B��:.c����d Ia�e�:�f,�'W: NEimeii : : : : : : : : : : : : : : : :  �m �:���:. '::�::1"ut�il�n�8���ltioi: : : : : : : . : : : : : : : : : :  �g� Drier. See Clotbes dner. Painting apparatu.. A Bryce. . . .  . . . . . . . . . . . . . . .  561.483 Drier. T T. Ohver . .  . .  . . . . . . . . . . . . . . . . . . . . . .  561.170 Paper packl!t<e. for cheroot •• etc .• macblne for Drill. �ee Mmmg drIll . makmg, � .  J. Ludington . . . .  . . . . . . . . . . . . . . . .  561.332 DrIll bit •• etc., tool for bandbng. J. Barrett .. . . . . . .  561.Bffi Paper roll nolder. Brown & Brough . . . .  . . . . . .  561'481 Drllhnl< !Dachme. A. Sublefer . . . . . . . . . . . . . . . . . . . . . . . . 561.3t6 Paper stock feedlnll device. T. C. Cadwgan . . . . . .  561.<164 DrlVlDg mechanism, J. Grimme . . . . . . . . . . . . . . . . . . . .  061.260 Paving, rooting, or simIlar compositions, mak) DR, Dust pan. G. H. Gerow. . . . . . . . . . . . . . . .  . . . . . . . .  . 561.219 J. A. Ju.t. . . . . . . .  . . . . . . .  . . . . . . . . . . . . . . . . .  561,32"2 Dye • • ulfureted. A. F. Poirrier . . . . . . . . . . . . .  56l,276. 561.277 PhotographiC color screen. T. C. Roche . . . . . . . . . . . .  561.132 Edlle tool. J. R. Mann . . . . . . . . . .  . . . . . . . . . . . . . . . . .  561,<109 Plano. G. P. Bent. . .  . . . .  . . . . . . .  . . . . . . . . .  561,083 EleetrlC beater. H. A. Thomas . . . . . . . .  . .  . . . . . . . .  561,294 PI .. noforte N:;dal lock. G. W. We.er . . . . . . . . . . . .  561.149 Ele���c������· . .  ?��� . .  �?�.� . .  ���t�� . .  ��� .. .  � .. .  �. 561,1111 �:��urs'e�r&of����� ,���� �;n�' Booth . ... . . . . .  561,(8) 

�l��;�j� :::���:�t�����e;t.l;.�r�.����:: : . .  : : . - : .  �f:rsll �g�swr'iI:,�b� �n���e .. fO'r "connectlo;':" G." Ii: 561.340 
ElectrIC motor, alterr;atlng. J. A. G. Trudeau . . . . .  561.144 Scbmldt . . . . . . . . . . . . .  . . . .  . . . .  . . .  . .  561,441. 561,442 �l��t�� :::t�g: fi.1to':.�: : : : : " : : : : : : : : : : : : : :. : :: : : : : :  �� �\:�����'b�n�:io��t��ln� warped or 'Jrre�":liir 561.488 

�l��:�g�: J�r. �:!,';�t��V���.�'. . . . . . . . . . . . . .  . . .  6bl,22S Plo��r���.siI���fu.:n: .�. ����: : : : : : : : : .: . : : : : : : : : : : .  p':/l:� Elevator automatIC .afety attachment. R. F. Le Plow. hand garden. L. Van Horn . . . . . . . . . . . . . . . . . . .  561,455 
Ele:��;� door;,: 'device' 'for' a.iiiitii .. ilcaUY op;'rai� 561.232 �!�'f.' s�!�YFe�c: ��?,qVlst . . . . . . . . . . . . . . . . . . . . . . . .  561,477 

lug. E. A. Haldeman. . . . . .  . . . . . . . . . . . . . . . . .  561.164 Pres •• See Antollthographlc pres •. Baling pre ••• Elevator governor. E. W. Erlck.on. . . . . . . . . . . . . .  . . .  561.005 Meat pre.s. Elevator gUIde sheave. J. Fensom . . . . . . . . . . . . . . .  561.215 Press. Martindale & Moore . . . . . . . .  .. . . . . . . . . .  561.265 
Ele��!���c. ��Br':�� . ������I.�� . .  ����e . .  �or hy-. 56l,069 proKI�IWa��:c��:���.'.l�?I.C��?:. ���.��.�.����� . .  ��: 561.430 .Eng':�;;n,::ee Gas and ga.ollne engine. Steam �f:;."IS��%\��leUp.sr':>r�e .. . . . . . . . . . . . . . . . . . . . . . . .  561.G92 

����: �i���ct,:�l�n����'c:·&'b��s�ro��. : : : : : : :  �:ifl ��I�{'���Y�g d.!!';,r:::.t��hFi/E��d���: : : : : : : : : : .  �:� Engine .top motIOn. steam. MYrick & ()Oeg. . .  . .  56l,170 Pulverlzmg macblne. J. C. Clark . . . . . . . . . . . . . . .  561.(91 EnW;;:'an�a.��ln� .�� . .  ?r. �:��?�?��: .:. . .  �'. �'. 561,300 ���B;,:.o��S. 'S:ip�:��� �. ��::��: : : ' : : : : . : : : : : : : : : :  �:� Envelope and mol.tenlng Implement. �'. G. Pres- Rack. See Wblp rack. nell . .  . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.239 Rallway. electric. B. Brandenburg .. . . . . . . . . . . . . . . . . 561.30'1 Era.H. J. O. Smitb. . . . . . . . . . . . . . . .  . .  . . . . . . . . .  561,181 Railway fOil signaling apparatus. A. Stewart . . . . .  561.357 
IN D EX 0 F INVENTIONS ���elg�o;iu-�a;���:!t������:�ft��Te�it?o��'l;� 56l,393 ft:!l::� �:�'ii(!��?�til�a�i::· :::l'c�afo�;·w:ii. 561.500 

fu.. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.519 Martin.. . .  . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  Fan. revolvmg. S .  O. Tuerk . . . . . . .  . .  . . . . . . . . . . .  561.362 Railway lie extractor and replacer. U. W. Smltb Fare r""l.ter and mdlCator. E. Gray . . . . . . . . . . . . . . . .  561;810 Ral.ln seeding machIne. C. Bristow . . . . . . . . . . . . . .  . .  Far:i-.W�W. fti��;:r��I.�g . .  ��.����I.�� ��. ���eet 561.314 ��:!t���?Ie£'.nli�iJ������s •. ::�I�.��: �'. �I.��:: Fastening.. machme for .ettlng metallic, E. Recorder. See Time recorder. 
For .. bleb LeUer. Palen I of lbe 

UnUed Slale. were Granled 
June 2, 1898, Kempsball. . . . . . . .  . . . . .  . . . . . . . . . . . . . . . .  561.32' Records, preserving. Il'. W. R. Emery . . . . . . . . . . . . . .  561.503 

&o N D  1!:A.eft DEA-RING '''JUt.' .. DA.TB. ::����������":���: :.;:-au���e�ii .. p:: 561.402 m:lst!�es�eo�u��:!:aPblc regl.ter. Car regi.ter. maD . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6&1,195 Fare retz,lster. (See note at end of hst about copies of tbese paten til •• Feeding apparatus. automatic. Doster & Fisber . . .  561.500 Regulator. See Fluid pres.nre regUlator. Tem-Fence. panel. J. O. Caldwell. . . . . .  . . . . . . . . . . . . . . . .  561,37"J perature regulator. fI'ence post, metallIC, A. Davison . . .  o • • • • • • • • • • • • • • • 561,207 Revo1vjn� chou, M. A Hanson . .  . . . . . . . . . . .  561.165 Adbeslve. to paper. mechanl.m for applying. H. Fence .tay machme. J A. Mitchell • . . . • . . . . . . . . . . .  561.122 Rin"s or bands. mach me for maklnll. H. Ll1ley . .  561,233 
Hl. Smyser . . .  . . . . .  . .  . . . . . . . . . . . . . . . .  561.141 Fe"ce .tay. wire. W. B. Bogg . . . . . . . . . . . . . . . . . . . . . . .  561.534 Robe or blanket holder. H . • • Crawford .. . . . . . . . . .  561.376 Adju.table seat. C. H. Stephenson . . . . .  . . . . . . . . .  56l,2OO ::���,";�l.;.w,{�'!i. SB!te�avls::::::::::: . .  : : : : : : : : : : : :  �� l:}�f:���a��rl':i. fl3�:d:'i 1 R�:e��VSkY: : . : . : : : : : : .  �:m !:����!::� �'t��:i:h�..%�eLean & 'Bi-ay: : : : : : :  P.:/J:� Fence wIre .tay. E. J. l.ltt . . . . . . . . . . .  - . . . . . . . . . . . .  561.4111 Sack bolder. A. L. Baugbman . . . . . . . . . . . . . . . . . . . . . . .  561.062 

!:I� ��:;,:e!s:'1M�e��ndieton: · : . : ' . : : : : ' : : : : : : : �:m '��e"i��p:r'�t��llw::cb'}n�: l.'lt'iilisoii:: : : ' : : : . : : :  p':/l:� �:�e�rg�:Fn.!\T'&°t:�����: .�:. �:. ��.��: : : : : : : .  �:� AAlurtco�mraPpo;:'lscs�er��syted: ... :;.h�b!�p�'ab�.r ��.���.::::: �:� Filing and keepmll: documents. mean. for. S. Safety pm. C. A. Bryant . . . . . . . . . . . . . . . . . . . .  561.199. 561.200 
AutOllthograpbic pres�, H. KoCb . . . . . . . . . . . . . . . . .  561.513 F .. :��� .. ��azlne; L. i.: HepIiUrii: ·::. :::::: : : : : : : :  P.:/J;� I sal���.���I.� •. ��:��� �.':� .����I�g: .�:.�:.������� 561.315 Axle hox. W. Walker. . . . . . .  . . . . . . . . . . . . . . .  561.457 Firearm sl"bt. J. B. Taylor.. . . . . . . . . . .  . .  . . . . . . . . . . .  561.360 Sa.h fa.tener. T. E. �ting . . . . . . . . . . . . . . . . . . . . . . . . .  561.50( 

�:�et������: ��M�·�ill������ . . '.: . : : : : : : : : : : : : :  �� �:��:��a��o;rbe�}::'!.���, sprin'kler 8y,;teii; for 561.425 �::Ref.�S;:���I�.�etc : ����or. L: 'j.: 'Bishop: : :  t:H�� Balmll press. DaVIS & Webb. . .  . . . . . . . . . . .. . . . . . .  561.496 extlngulsblng and preventing spreading of, Saw. E. C. Atkin. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.079 Balmg pre ••• A. Ruop et el. . .  . . . . . . . . . . . . . 561.133 F. Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 561.311 Saw. Dahl & Poindexter .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.094 Bandaging table. transportable. S. LIchtenstein . .  561.014 Flask. See �'oundry fI .... k. Saw. J. E. HJmerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.098 Barrel opener. G. J. Capewel l .  . .  . . . . . . . . . . .  561.527 Flue scraper. F. J. �·reese . . .  . . . . .  . .  . . . . . . . . . . .  561.335 Saw. A. Krieger . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  561.1l5 BatterIes. composltlon for excltmg flUId. forelec- Fluid pre •• ure regulator. J. D. Brasslngton . . . . . . .  561.370 Saw filing macblne. Wallace & Reed . . . . . . . . . . . . . . . . 561,U7 tncal, F. G. CurtIS . . . . . . . .  .. . . . . . . .  561.204 Fuldmg or collapsIble cbalr. Schulte & Webmeyer. 561.136 Saw frame. A. G. Snell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  661.353 Battery pole piece. electrwal. F. G. (·urllS. . .  . .  561.205 FOltlin� table. metal. A. Ep.teln . . . . . . . . . . . . . . . . .  561.212 Saw "ulde. A. Marks . . . . . . . . . . . . . . . . . . . . . . . . . . .  561.(11 �:�.��;��. <g'���t de�ke� s.�:ln�. J. G. S�I:.� : : : : p':/l:� ,g�� d���:rd�Jf��k�O�. Bi-ijiIiam . . . . . . . . . . . .  . . .  m:l�l �:: ���'f:�ol:l:�b;:::e.ribte S;el'ler ii.iiis . . . . . . . . . �.� Belts. fasteninll devlce for walst. E. L. Logee . . .  561.118 Foundry :Hask. W. s: Wltlier .. . . . . . ': ': .
. 

: : : : : : : : :
. 

561.190 Scatfold. G. Lucas . . . . '. . . . . . . .  . . : ": : '::. : 561;263 BICycle. J. H �'elthousen . . . . . . . . .  . .  . . . . .  561214 Frymw pan .upport. L. Adams. . . . . . . .  . .  . . . . . . . . . .  561,251 Scale. spring balance welllhmg. E. N. Gilfillan . .  561.309 Bicycle, J. Tullius. . . . . . . . . . . .  . .  . . . .  561.loI6 Furnace. J .  Dunn. . . .  . . . .  . .  . . . . . . . . . . . . . . . . .  561.097 Screw macbme. C. W. Mettler et al. .  . . . . . . . . .  . .  561,415 BICycle attacbment. Ed"ren & Elmen . . . . . . .  561.545 Furnace door, A. Burkart-Stalder. . . .  . .  . . . . . . . . .  56l,S36 Seal lock. W. S Schroeder . . . . . . . . . . . . . . . . . . . . . . . . . . . 561.347 Bicycle attachment, I. M. Lmcoln . .  . .  . .  56l,262 Fnse. percussIOn. W. B. �'elts. . .  . .  . . . . . . . . . . . . . . .  561.506 Seat See Adjustable seat. Bicycle. bevel l/eared. J. Parker. . .  . . . .  561,516 a:�e�p���t�·R�\v�·P'rr�:��i�· . .  : : : : :  . :  . . . . .  �:= �::!�1���ye�lft/. ��I� . : : : . : : : : : : : : : : : : : : : : : : : : : .  �:� g����l: g�I.iJrf. \�a[;: t:���;g· . . . . : : :  . . .  : �:Mli Garment supporter. W. G. Wasbburn . . . . . . . . . . . .  561,400 Sewlr;g machine. Z T. Frencb . .  . . . .  . . . . . . .  561.386 
gl����e �ee� F�:l!i'¥�o�::b�t:ld blo'Ck: " . . . . . . . . . . 561.440 a:: :�:a�����,n:u�g��r.·c!g���:,�e�J.·W."b�.;r� 56L123 I �::l�: ::::g�:�: :t�!r.''lft\l.' tr�:" �o�t:: : :  561.178 
BI<)tter. A. B. Gawler. . . .  . .  . . . . . . . .  561.10.& son . .  . . . . . . . . . . . . . . . .  . . . . . .  . .  . . 56l,208 1 SewlDg macblne cutt1ng device, U. GuUmg . . . .  . Boat. See LIfe bo .. t .  Gu. apparatus for chargmg liqUIds with. C .  W. !lewlnl< machine shuttle. D .  W. Brown. . . . . . . .  Boiler. See SectIOnal boiler. Steam bOIler. Ulb.on. . . .  .. . . . . . . . . . . . . . . 56l,389 SewlDll macbine trImmer. E. B. Allen .. . . . . . . .  . Boller flue cleaner. C. S. Dean. . . . .  . . . .  5IJ1.4!17 Ga •• electrIC. or 011 lights, varying level and pusl- Sbade. or globes, ,upport or bolder for. E. O. Book for county records, abstract, S. H. !twe . .  561.240 tlOn of, R. H. Best . .  . . . . . . . .  . . .  561,196 Rteele . .  . . . . . .  . . . . . . . . .  0 . 0 . . . . . . . . . . . . .  661,174 
Bot��I�?rklDg m�cbine8, compre��or .fo�, �: . Er.a 561,382 ti�!�er.8�ga��jlWU. ft�:y . .  . . . . . . . . . . . . . . . . . . . .  561\26( 

Sbat�� gaf.e�e3:J��ani.8.� for, i�.pa���. ���t�� 561,629 

��I:�Rg�: :rl' .. �';:'��nr.rk��ll:·.W:.D��n . .  �::rs Telephone call. automatiC. G. Q. & J. Dean. Jr 1161.377 'I'elephone call box. P. Mmnls . .  . .  . . . . . . . . . .  561.421 Tel'iJ'�'i.�: .call . �I�.n�� . .  ��r . ������I . .  St�tl.��S.'. �'. 561.422 Telepbone exchange .ystem. K. B. MIller.. . .  . . . .  561,335 
��I�g�g�� :�1�c'l."�f.:.s���I�n�I��I. : . : ' : : ' : .  p':/l::� 'relephone sYfitem, P. MIDms . . . . . . . . . . . . . . . . . . .  561,417 Telephone system sWltcb board. p. MlnDl.. . . 561.419 

�:�g��.:'t'�r�����Pa�����. Il��J��:/?r. :" .  Mln.��s �1:1:l Thill couplings. anti rattler for. U. T. Alpre.s . . .  1iti1.1b2 '1'h, 1 l  cuuphngs. antuatt\er for J. W. Willard. 561.I88 Time recorder. workman's� D. Hepp . . . . . . 561,316 Tln:d'J�1�0��.����. ��d P�.I�shl� ':'�C?���: � 
.. �. 561 ,111 Tire, pneumatic, G. B. Humphrey. . .  . . . .  . 561,612 Tlr�e �E*���U� . .  �?�. r:pa�rlD� �����a��?: �. �. 

561.378 TIres, machtne for maklDJl' fabrIC for vehICle, F. 
A. Kre.. . . . .  . . . . .  . . . . .  . . . . . . . . . .  . . .  561,IU Tobacco. n::achlDe for caslnll and flavorIng, J. H. Ke.ter.. . . . .  . . . . . . . . . .  . . . . .  . 561.325 

�g������ f��n���"J:p��llrl1�p�y�er: . : : · : : : . :  . .  �:� TowtnJl vessels, compensating mecbanism for. C. E Newell . . . . . .  . . . . . .  . . . . . . . . . . . .  . . .  561,172 Tov, top SplnnlDJjl, .J. R. Cluxton. . . . . . . . . .  . .  . . . . . .  561,492 Trap. See Sewer trap. Treadles or levers. mecharnElom for changmg points of apphcatlOn of loads on. }'. Ljun�-strom. . . . .  . . . . . . . . . . . . . . . . . 561.331 
1 re.tle. extenSIble foldmll. W. R SI�sby . . . . . . . . . .  561.138 Trolley stand. F. N. Kelsey . . . .  . . .  . . . . . .  561.166 
J.�g�:b. ·s���!ar!O'i!g:. Plante. . .  . . . . . . . . .  . . .  561.128 
Truck, car, J C. Wands . . . . . . . . . . . . . . . . . . . . . . .  561,459 'I·ruck. electl lc car. J. Taylor . . . . . . . . . . . . . . . . . . . . .  561.530 '.rruck, elevatmR'. D. FerJ[esen . . . . . . . . . . . . . . . . . . . .  561,161 Tub. See Wasbtub. Tube See Smokmg tube. Tuhe drawmg device. C. U. Larson . . . . . . . . . . . . . . . 561.327 'I·u". E. C. Garden . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  561 387 Tweezers. E. N. Parker . . . . . . . . . . . . . . . . . . . . .  561.176 Underllarment. J. L. Nisbet . . . . . . . . . . . . . . . . . . . . . . 561.173 Underwalst, G. D McKay. . .  . . . . . . . . . . . . . . . . . . .  561,427 V .. lve. G. W. Drlg". . . . . .  . . . . .  . . . . .  (;61,096 Valve for aIr brake systems, engineer's, A. M. WIllets. . . . . .  . .  . . . . . .  . . .  . . . .  . . . . . . .  561.300 Valve for beer barrels. bushIng, W. W. Jackson. 561,320 VaJve for hydrocarbon reserVOirs, Lannert & Jeavons . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  561.326 Valve llear. A. R,edler. . . . . .  . . .  . . . . . . .  . .  . . . .  561.342 Valve. steam engone exhaust. A. Boillnckx. .  . .  561.1!17 VanilUn, obtatninll, Ii'. Ach . . . . . . . . . .  . .  . . . . . . . . .  561,077 Vanner. E A. Sperry. . . . . . . .  . . . .  . .  . . . . . . . . .  . .  . . .  561,355 Vebicle, C. L. Schwarz. . . . . . .  . . . . . . . .  . . . . . . . . .  561,287 Veblcle .prm/!. R. 'I'. Lnmbard . . . . . . .  . . . . . 561.235 Veblcle WIth tbree or more wbeels. B. Ljun"strom 5IJ1.330 VelOCIpede, N. Newman . . . . . . . . . . . . . . . . . . . . . . .  561.270 Velocipede brake. T. B. J effery . . . .  . . .  . . . . . . . . . . .  561.113 VelOCipede. ICe. J. E. Leahan . . .  . .  . . . . . . . . . . . .  561,4U5 Velltllator and chImney cowl. W H. Na.a. . . . . . .  561.2�6 Ves.el., constructIOn of. H. C. A.bhn .. . . . . . . . . . . . .  5IJl.472 Votlnll machme. W B. HODlss . . . . . . . . . . . . . . . . . . .  561 399 Wagon. dump1ll1'. Ander.on & Shutt . . . . . . . . . . . . . .  561 .471 Wagon, dumplnll, T. HIll . . . . . . . . . . . . . . . . . . . . . . . . .  561,398 

;::g�·�g::,f:!':ol �XI�: ����:n"e"n : : :  . . : : : : : : : : : : :  ?,l!l:t� 
;:�gl��a�!��I':i':.c:���: ��t�lga�g�����?�: : : : : ·  �l:� Wa.htub. P. Connolly. . . . . .  . . . . .  . .  . . . . . . . . . . . 561,493 Water elevator, compressed atr, G. Lansell . . . . .  561.230 

�:}:�r.:�·���:fa�:��Wsif.·l.c����.I.I. : . • : : : : :  . . .  �l:� Welghmg apparatus automatIc. G. Ander.on . . .  561.470 Welllbmg macbme. F H. Richard .. . . . . . . . . . . . . . . . .  561.521 Wheel. See Wagon wheel. Wind wbeel. Wheel rim JOInt, vehicle. F. A Lomont . . . . . . . . . . . .  561.119 Wheel rim. wood, D. R. Canny . . . . . . . . . . . . . . . . . . . . .  561,157 Wb,p rack. W. Temple . . .  . .  . . . . . . . . . . . . . . . .  561.243 Whirligig. chameleon. R. F. Donovan. . . . . .  . .  561.379 Wmd wheel. Locke & Kenl!edy . . . . . . . . . . . . . . . . . . . .  561.117 Window. W. 'I'. Water.traat . . . . . . . . . . . . . . . . . . . . . .  561.461 WIre connector, A Gartner. . . . . . . . . . . . . . . . . . . . .  561 ,388 Wlre connector, n. M. Robertson . . . . . . . . . . . . . . .  661,438 Wife nettmll macblne. G F. Wright. . . . . .  . . . . . . . . .  561.303 
;��'i,�g�lcM':e t��e �i-:Cb:lnSley . . • . . . • . . . • • • • • . . . 561,143 

D ESIG NS. 
Badge. J. S. Blinn. . . . . . . . .  . . . . . .  . .  . . . . . . . . . . . . . . . . .  25.554 Badge, L. A. Brown. . . . . . . . . . . . . . . . . . . . . . . .  . .  25.663 Badge. J. J. Clum.. . . . . .  . . .  . . . . .  . . . 25,551>. 2,,556 Ball .core cards. base plate for hase. H. Walcb . . . .  25,587 
�:���\� !��ta\"e!'WtlUju�k.:;�y . . . : .  : . : : : : : ' : : : : : : :  �:� BICycle saddle. S. D. Van Meter . . . . . . . . . . . . . . . . . . . .  25.538 
B�m������I1ia�s:. Wbeele�. : : : : : : : : : : : : : : : : :  . . .  �:� Box strip. 8altzkorn & Nicolai . .  . . . . . . . . . . . .  25,580 Brusb back or SImIlar artIcle. H. A. Welbman . . . .  25 568 Buckle. cotton tIe. H. F. Mueller. . . . . . . . . . . . .  25.568 Carpet. C. F. Gedney. . . . .  . . . . . . . . . . . . . .  25,596 to 25,098 Carpet. J. B. Nell . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  25.599 Carriage body. P. �'. Pia . . . . . . . . . . . . . . . . . .  . 25,592 Ca.e or box. E. J. Fletcber. . . .  . . . .  . .  . .  25.b75. 25.576 Caster pin. H. Ill . . . . . . . . . . . . . . . . . . . . . . . . . .  : . .  25.567 Cbam. watCh, F. E. Sturdy . .  .. . . . . . . . . . . . . . . . . . .  20,557 Chair. school. J. II. Butier . .  . . . . . . . . . . . . .  . .  . . . . . .  25.582 Churn fram.�, W. Sanders. . . .  . . . . . . . . . . . . . . . . . .  25.1i8! Glass dl.b, w. C. Anderson . .  . .  . . . . . . . . . . . . . . . . . . . .  25,570 HandkercDlef. etc .. F. E. Beath . . . . . . . .  . . .  . . . .  . 25,595 Knife band Ie. C. F. Smith . . . . . . . . . . . . . . . . .  . 25.561 Kmfe bandle. etc .. C. F. ilmltb. . .  . . . . . . . .. 25,580. 25.562 Lamp bulb. mcandescent. E. W. Gillmer . . . . . . . . .  25.572 Lantern frame. F. K. WrIght . . . . . . . . . . . . . . . . . . . . . . . .  25.574 Mantel ornament, R. P. (reed . . . . . . . .  . . . . . . . . . .  . 25,b'il Metal bracket. T. Rae . . . . . . . . . . . . . . . . . .  . . . . . .  . .  25,586 Pencil. lead, A. Kalser . . . .  . .  . . . . . . . . . . . . . . . . .  25,566, 2f.566 Pipe, W. Demutb . . . . . . .  . . . . . . . . . . . . . 25.5£4 �:���o�o��� �1.e��r\.fhk!a:��I��::: : : . : : :  : : : : �;�� 
Sad Iron holder. H. E. Butler . . . . . . . . . . . . . . . . . .  25.b81 Sewing machme frame, R. Pierpont. . .  . . . .  . . .  . . .  25,585 Shoe .ole. J B. Plant. . .  . . . . . . . .  . . . . . .  . .  . . . . . . . . .  25.59i Spoon, etc., P. B. Noyes. . .  . . .  . . . . .  . . . . . . . . . . . . 25.558 Spoon handle. etc., C. O.borne. . . . .  . . . . .  . . . . . . .  25,559 Toy .afe. C. A. Bal Ie.. . . . . . . . . . . .  ..  . . . . . . . . .  25.677 To. tea kettle. ('. A. Ballev . . . . . . . . . . . . .  ?5.679 Toys. rocking frame lor bell. H. Tbomass . . . . . . . .  25,579 Vault bllbt. J. G. PennycUlck . . . . . . . . . . . . . . . . . . . . . .  25.673 

TRAD I� M A R K S. 
Bottle. H. (', Pease. . .  . . . . .  561.275 Ga. mIxture. natural. J .  B. Kmckerbocker . . . . . . . .  561.4Oi I Sbaft. connter. J. H .  Brown . . . . . . . . . . . . . . . . . . . .  561.198 

Bottle, non-reHllmg. N. F. T Hunt. . . . . . . . . .  561.228 Uram bin del butt adjuster. '1'. Smith . . . . . . . . .  561.182 Sheathlnll compo.ltlOn. R. O. �ham. . . . . . . . . .  . .  561.'!96 
�gm� :�ggg��: �: �. 'M;tf�n� .. rnhart . �:m Grl����llr.�;bm.e knl.�� hOldl�g.����.���.���: .t::: 561.177 �R:r: g,!:���n'l'8�S�::��tA •

. . .  
al1e�?�: : . : : : : . : : : :  P.:/H� :�.;vyefI':f.��e�g��te�������et�el�la"r\� :n�r�ft��Ii� 28.342 Bottles. deVICe for preventmg refillIng, C. Booker. 561,084 GrlOdinll mil l , J. F. W. Amende . . . . . . . . . . . . . . . . . . .  561,252 Shingle macblne. W. J .  Perkins . . . . . . . . . . . . 561,278, 561,280 ments, Barnes Cycle Company . . .  . . . . .  28,326 Box. See M .. , lIng box. Match bax. Store and Grlndmg mill. H. J. H1llIhe. . .  . . . . . . 561.317 1 Sbm.le planer. K .  L. J .  Frazer . . . . . . . . . . . . . . . . .  561.103 BICycle. wltb pneumatic tIres, .afety, S. T. Moen 28.327 dlspl .. y box. , "uns. breecb mecham.m for qUIck firing. H. Shingle sawmg machine. W. J. Perkin. . . . . . .  561,279 Ca.t1n"s of metal, W. Wood . . . . . . . . . . . . . .  28,32' Box for stamps, plaster, etc .. L. Hausmann . 561,394 Scbneider. . . . . . . .  . . .  . . . . .  . . .  561,444 661,281, 561,282 CI�ars cillarettes and smokmlo!; and chewmg to-Boxes made of cardboard. etc .• constructIon of Handle for poker •• etc. Fanner & Fltz;rerald . . . . . .  561.100 Sboe fa.tenln!!. W. H. Dalley . . . . . . . . . . . . . . . . . . . . . . .  561.b40 bacco. Y. Pellda. & Alvarez . . . . . . . . .  . .  28,339 folding. R. B. FIlmer. . . 561 508  Harrow. O. T. Switzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56l,452 Show wmdow,F. Pollard . . . . . . . . . . . . . . . . . . . . . . . . .  561.339 Color. on 011 , dry color •• and hqUld paints. A. RICb Bracket. See Sbelf bracket Harve.ter. llraln. H. J. Case. . . . . . . . . . .  . .  . . . . . . . .  561.(S6 Shuttle. J. C. �erlleson . .. . . . . . . . . . . . . . . . . . . . . . .  561.131 & Company . . . . .  . . .  . . . 28 335 Brake. See aIr brake. Car br .. ke. VelOCipede Harvester. self blndl1lg. H. PrldmOl e . . . . . . . . .  561.517 Sifter, ash. Youn"qnist & Jone. .  . . . . . . . . . . . .  561.30.& Cc.rdlals Bendmer & Scbleslnger . . . . . . . . . . .  

28'841 brake. H .. t. U. Matblas . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1:61.41.8 Sight. telescopiC. B. A. Fiske . . .  . . . . . . . . . . . . 561.383 1 Cougb DllxLure •• blood pUrifier •• ' powders. hni� • Brid.ze safety applIance, draw, J. Coup . . . . . . . .  �.375 Rat stand, E. A. Batley. . . . . . . . .  . . . . . . . . . . . . . . . .  561,473 l:ihmal bOX, J . J. Ruddick . . . . . . . . . . . . . . . . .  .561,525, 561,526 ments. puis, SIrUps. extracts, tonICS, and blt-Buckle. C F. FranCISCO. . .  . . . . . . . .  561.306 Ray carrier. L. E. Gherlng. . . . . . . . . . . . . . .  . . . . . . .  561.105 Sirup cooler J. WeIDer. . . . . . . . . . . . . . . . . . . . .  . .  . . . .  561,2\11 ters R Barller & Company 28 34' Bung. beer, N Moyer. . . .  . . .  .. . . 581.336 Heater. See Electric beater. Feedwater beater. Skid block. t. H. Hick. . . . . . .  . . . . . . . . . . . . . . . . . . . .  561.396 DietetIC compound in liqUId or a powder F w ' if . BUrial casket. J. D alp.on . . . . . . . . . . . . .  561.241 1 Heating. apparatus for dynamic. A !Scbnltze . . . . . .  561.445 Smoking tube. L. H. Sondhelm.. . . . . . . . . . . .  561.288 E.cbmann . . .  . . . • • . 
28.343 Burner. See incandescent burner. Hinge, J. M. YOUDIl., . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  061.468 Speed modtfyin� apparatus, 14'. H. Richards. . . .  . 561.5al Fiber Interhmn�, Adams, J ewett & Company . .  28.331 Butter mouldmg and cuttmg macbme. R. A. Bmge. gate. W. J. Crawford. . . .  . . . . . .  . . . . . . . . . . .  561.'9i Spindle support. A. Scheid . . . . . . . . . . . . . . . . . . . . . . .  561 :\45 Fly and m.ect catchers. No.trand. Mead & Com-SImpson . . .  . . .  . . . . . .  561,351 Hog troullh. W. H. T�ayer. . . . . . . . . . . .  . .  . . . . . . . . . .  561.'63 Spittoon. C. Wellhofer. . . . . . . . . . . . .  . . . . .  561.247 pany 28 328 Button and drawers support, combined. E. O. I Hook. See Check hook. T Spoke trtmmtDll macbme, Ii'. G. Davis. . . 561,495 Kerseys 'aiid casstineres, w" J D;ckev & Sons . .  
28'333 Presby . .  . . . . . .  . . . .  561,435 Hook and eye, H. B. Kelly . . . . . . . . . . . . . . . . . . . . . . . . 561.(03 Spnng. See Bicycle seat sprm ... VebICle spnnl/:. MedICal compound to he used a. an astrmgeoit • Calculatmg macbme. H. Esser. . . .  . . . . . . .  . .  . .  561.099 Hook and eye, M. O .  Rehfu.s . .  . .  . . . . . . . . . . . .  &,1.437 Sprmkllng device. F. L .  Schild .. . . . . . . . . . . . . . . . .  �.286 Knoll /I; (ompany . . . . . . . .  . . . . . . . . . . . . . . .  . :  28,8(8 l1an. See Metal can. Hook and eye cardmg machine. J. E. Rlcbard . . . .  561.341 Square. folding. J. S. Hanlon . . . . . . . . . . . . . . . 561.109 Pamts. Iron ( lad Paint Company . . . .  . 28.034 Can opener, W. G. Browne. . . . .  . .  . . .  . . . . .  561,482 Hook and eye for aarments, etc., J. J. Sprtnaer . . .  561,289 Rtamp holuer and matJh �afe, C. Prager . . . . . . . . . .  561,434 Paper for pamphlet and other covers NIagara Pa-CandlestICk, moner'., S. Nash. . .  . . . . . . . . .  . . .  561.428 Hor.e driver. G. W. RlCkerd . . .  . . .  . .  . . . . . . . . .  561 288 Stand. See Hat stand. per MIlls . . .  . .  . . . . .  .' . . . . .  . .  28.320 �ar brake. J. U. Elwood. . . . . . . .  . .  . . . . .  . .  . .  561.502 Horsesboe • •  oft tread. J .  Freyne . . . .  . . . . . . .  561,217 Staple puller. E. C. Mu.grave. . .  . . . . . . . . . . . .  561.337 Plan"., organs. and parts tbereof. automatic. WII-Car brake. W. M. Forbush . . . . . . . . . . . . . . . . . . . . . .  561.102 Hose reel. Kern & Tldeman. , . . . . . . . . . . . . .  . 561.229 Staple puller and wire tlllbtener. T. P. Wooten .. 561,463 cox & Wblte Orj!an Company. .  . . . 28.322 Car brake. E. E. I,a Rose. . .  . . . . . . . . . . . .  . 561.328 Incandescent burner. V. H. Slmack . . . . . . . . . . . . .  561.449 Starcbmg machine, D. H. Benjamm . . . . . . . . . . . . . . . . 561 154 Pms jewelry Bnd bljoutefle. D. N Cook 28 321 Car brake. C. Matthews . . .  . . . 561.414 1ndu*tor. See Station Indicator. Station indicator. J. W. Barne.. . . .  . . . . . . .  . . .  561.476 Plpecoveflnu, .ectional. Macan & ·Comp..ny: : : : : : :  28.329 Car buffer eqUIpment. H. H. SeSSIOns. . .  . . .  561.447 Ink.tand. C. H. Schwlete . . . . .  . .  . . . . . . .  561.8(8 Steam bOiler. S. A lley . . .  . . . . . . . . . . . . . . . . . . . .  561.469 Ran�e IInders W C Rafferty 28 323 Car coupl mg, H. Dettz. . . . . 561,541, 561,542, 561,543 I IDsects, tree appJIance for destroying, J. W. Steam bOller, G. W Swartz. . . .  . .  . . . . . . . .  661.292 Remedies ceftan) named, Haurwltz'& Frese · . .  · 28'346 Car coupltng, W. McConway et al. (reIssue) . .  . 11,546 Greene. . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . .  561,m Steam engine, self oi l in�. C. K. r�onllenecker . . . . .  561,120 Remedy for rheumatism neuralgja catarrh colds ' C:ar coupllna. J. McMahon. . . .  . .  . . 561.548 Internal combustion en�me. F. L. Chamberlin . 561 374 I Steering device. electrically controlled, C. E. pile., alld kindred dl;ease., H. M. Marquet . . . : 28.345 �ar couplmg. C. Parker . . . . . . . . . . .  . .  . .  561,237 Jack. T. H. Donlon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  56l,:Ml9 Onal�y . . . .  . . . . . . . . . . . . . . . . . . . .  561.272 Remedy for ruptu , es. F H .  Wray . .  . .  . . . . .  28.347 ( ar coupling, C. ScblelCber . .  . .  . . .  561.527. 561.528 KIln. !lee Malt kiln. • I !lteerlng gear of ships. telltl1le for. M. Pfatischer 56l,431 Rope. cord and twine. Porterdale Mills . . . . . . . . . . .  28,330 C:ar coupling. B F. Smltb . . .  . . . . . .  . . . . . . .  . . 561.140 K,tcben cabinet. H. ( . Wheeler . . . . . . . . . . . . . . . . . . . . .  56l,462 Stor.e. metbod of and apparatus for dre •• lng. G. Snutf. W. ill "' .. rrett & Son . . . .  . . . .  . .  . . . . . . . . .  28,338 Uar couphng. E. [). Whipple. . . .  . . . . . . .  . .  561.150 Kitchen Implement. A E .  Schlieder . . . . . . . . . . . . . . 561,135 1 L. Badger.. . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  561.367 Soap put up In .ack •• J.  P .  Bo.well et a! . . . . . . . . . . . .  28.337 Car, electric. J .  C. Henry. . . . .  . .  . . . . . . . . 561.224, 561.225 Label fastener. F. Tledtke . . . . . . . . . . . . . . . . . . . . . . .  561,244 Stopper. See Bottle .topper. Stove lining •. Adam. Comp .. ny. . . . . . . . . . . . .  28,: 25 qar fender. P. Be.t. . . . .  . . . . . . . .  . . . . . . . . . . . . . .  561.155 Lamp burner extinguisher. A. Gro ... . . . . . . . . . . . . . .  561.108 Store and display box • •  tock protecting. L. F. Whisky GIllig Wine Importmll Company . . . . . . . . .  28,040 Car fender. H. D. Gardy . . . . . . . . . . . . . . . . . . . . . . . . . .  561.218 : Lamp. candle. S. P. Bancroft . . . . . . .  . .  . . . . . . . . . . .  561.081 Bowman . . . . . . . . . . . .  . . . . . . . . . . . . . . . . .  . .  . . . . . . . .  561.035 Wood flher. BrIdlleport Wood Flnl.blng Company 28 336 Car fender. �' J. Graf . . . . . . . .  . . . .  . . . .  . 561,163 f.Jamp hanger. electnc, J .  Schmidt . .  . .  . . . . .  561,4(3 Stove. cookmg, A. W. Walker. . . .  . . . . .  . . . . .  561,364 Woolen "oods, sUks, ribbons, and laces, Bueb & ' Car fender. J .  W. Swarts. . . .  . . .  . . . . . . . . . . . . .  . 561.293 Lamp banger. electric. W. S. We.ton. . .  . . .  561.184. 561.135 Stove cover and,{:rlddle. combined. G. Fenton . 561,507 Greene. . . . . . . . .  . . . . .  . . . . . . . . . . . . . . .  28.332 Car motor. street. B. C. Pole . . . . . . . . . . . . . . . . . . . . . .  561.483 1 Lamps. air dl.trlbutor for central draugbt. J. Stove. heatmg. . P. Lvnf)tt. . . . . . . . . . .  . . . . . . . . .  561.400 

8:i ���}�tf':.;I��t'X:.�.�:I�ros: : : : : : : :  .. ·::.: : : : : · · · ·  P.:/J:� L..J���i:T:d .. 8ey: ·:: · · : : · : : : : · : : : : : : : : : : : : : : : : : : : .  �� ���::p.:fa'::'k::�tt���.,PnOt� �.rc�rnVSh����· : : : : : : :  �:� C .. r .eat, J. Applin . . . . . . . .  . . . .  . . . . .  . . .  561.163 Lastlnll machine wiper. G. A. WlIlard . . . . . . . . . . . . .  561.189 Sulfides. treating. F. P. Dewey . . . . . . . . . . . . . . . . . . . .  561.544 Cars. flexl ble ... fety Iluard for street. E. E. Hlgin- I Lathe. Dahlgren & Svens.on. . . . . . . . . . .  561.095 Swing. W. A. Bickford. . . . . . . . . . . . .  . .  . . . . . . . . . . . . . . .  561.368 
car�,o�Pa�rorm' �qUlpiD',;nl aiid buffer and dra�l'-i 561.S!17 I t�f����f.'Y���n�.!l'��I.��:.�: .� ?�����:':.:: : : : . : : .  �:� ���:;,. g.e:s:�g��c. ��tc� .. . .  :��I.I�.� .SW:I.���: . . . .  561,318 ngllmg for railway. H. H. Ses.lOns . .  . . . . .  561.«6 Lifter. See Tack lifter. Table. See Bandaging table. Folding table. Cars. power gearing for electrIC. E. A. Sperry . . . . .  561.:lM Llftmg device. C. B. Ulnch .. . . . . . . . . . . . . . . . . . . . . . . . .  561.863 Table. S E .  Paine . . . . . . . . . . . . . . . . . . . . . .  . . . . .  561.273 Cardholder, folding, W. H. D01lllherty . . . . . . . . . . . .  561.380 LImb. artificial. F ROnegRer. . . .  . .  . . . . . . . . . . . . . .  561.511 Tack lifter. H. O. Detert. . . . . . . . .  . . . . . . . . . . . . . . . . . .  561.499 Carriage. chlld' •• M. M. MastlD. . . . . . . . . . . . . . . . . .  561.412 Line or rope heaving apparatu •• W. Tyree . . . . . . .  561.295 Tack making macblne. G. H. Ryan... . . . . . . . . . . . . 561,285 Cartridge loading device. S. S. Satfold . . . . . . . . . . . . . .  561,439 Linoleum. etc . machine fOl manuf .. cturlng In- Tally tablet. C. 1. Bacnn. . .  . . . . . . . . . . . . . . . . . . . . . . . . .  561.253 Carvacrol IodIde. L. C. Urban. . . . . . . . .  . . . . . . . .  . . .  561.531 1 laid. J. lnglehy . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . .  561.400 Tarllet apparatus. J. L. McCullough . . . . . . . . . . . . . . .  561.12£ Carving macbma. A. A. Haus.ke. . .  . . . .  .. . . . . . . . .  561.510 Load dumping apparatus. T. Carroll .  . . . . . . . . . . .  561.485 Telllllrapb. automatic. S. P. Frelr . . . . . . . . . . . . . . . . . . .  561,1>17 case or box for silverware. etc .• E. J. Fletcher . . . .  56l,384 Lock. See Master key pin lock. Seal lock. Telepbone. P. Minnis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  561;'23 

. .\ pri ll t p cl C O P '  ot the speCIficatIOn and drawlDIl of any patent in the foregotng hst, or any patent In prlnt Is.ued .Ince 1863, wlil be furnl.hed from thIS office for 25 cents. In ordermg please state the name and number of the patent desored. and remIt to �lunn & 100., 361 Broadway. New York. 
Canndinn pnrent"" may now be obtaIned oy the inventors for any of the tnventlOns named In the fore�omg list. provided they are SImple, at n co.t of $;10 eacb . 

lf complicated tbe C08t will be a httle more. For full IDBtructloDe address Muno & Co., 361 Broadway. New 
r ork. Other forelgu patents maT also be obtained. 
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�i)vertigement9. 
O R D I N A R Y RATES. 

I n .l d e  P n.ee. each i n.erll on • _ ,.;i cent. a l i n e  
U n c i. P nsre. e R e h  i n .ertion • •  _ • 51,,00 n. l i n e  
ar F01' some claese8 of AdvllTUsements, Special and 

Hioher rates are reqwired. 
The a.bov� are char2"es per !I.e-ate line - abont eight 

worJs per l ine. 'J'h i s  noti ce shows the width of the Hu.e. 
Ilud is set in agate typ�. 'Gin�ravinIl8 may head adver .. 
tlsemen tB at t.be same .rate per agate line. by measure .. 
����ve� �r

e
�6ri�r!uf��

s
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roomfnl!' LO appear in the I O l lowinll week's issllE:.. 

Foot Power "* Screw cutting 

L th Automatic a es Cross Feed 
9 and t Z inch Swing. 

New Designs. Novel Features. 
Semi/or Catalogue B .  

SENECA FALLS M FG. COMPANY, 
un:; Water St .. Seneca Falls, N. Y. 

AMERICAN PATENTS. - AN INTER- j 
eat ing n n el  v a l u a b l e  t ab h!  s h o w i n w.  t h e  n u m ber Of pftT ents  
5!ran ted for th e  't'ariOHS �u bject.s u po n  w h ich petit ion s 
have heen ·fi led from t h e  beuinnin� down TO Decem ber 
3l. 189i. - cO

.
n

. 

tai n ed In �CI E :\" T I F I C  A M lI: H IC'AS SUP- I PI.E" K"T. No. 1 OO�. P r i ce 10 ceots. To be bad at 
th is office a�d from al,l n e wsdealers 

.POWER & FOOT I SHAPERS, P LAN�RS D R I L LS . 

... AT H E S. �DC�1,NPE.P�I�gP 2;'T�mul���� 
S E BASTIAN LATH� 0. 1 2 0  CULVERT ST. t l N C I NNAT I .  O .  

THE CURTIS 
Steam 6: Orease SEPARATOR -
I T  'VI 1 . 1, separate water trom steam, and 

so defiect the water that It cannot "et back 
into the current. 

1 '1' \� I I . L  .eparate grease and sediment 
from exbaust steam. 'I'he grease may be 
dr lwn oft' at intervals, and the sedi ment 
removed. IY' Send for Circular S. E. 

D' E8T .; &; SE EI, \o:Y (J O .  29-33 H averhi ll Sneet, B08tO Il .  

J.I.'�CE�OJ1�.��" � • ecPlI�D"IIIf� 
ESTIMATES furnished forCOMPLETE CRUSHING PLA�TS �:nufacture MIN ING MACHINERY ��:��i�t10n, 
"ales Iron Works, Dept. C. 650 Elston Av.Chicallo,1II 

VANDUZEN 8�FfTM PUMP 
THE BEST I II  THE WORLD. 

Pumps Any Kind of Liquid. 
Alwa.,.. In Order. never Clog. llor (ffi�"··=::'. O·rg:i:l=E:B�

_
Zlt

_
'
_
'd

_
. 

12000 G.llons per Hour, '7 to '75 each. Address 
THE E. W. VANDUZEN CO" 10Z to 108 E. 8eeoDd 8t., CiocioOlti, O. 

THE ORNAMENTAL IRON INDUS-
tr," .-Oescription of t he method of manu facturine
wroullht. i ron into ornamental and artistic forms, W i th 9 i l lu�tr8t10ns. Conta i ned in SCIENTIFIC AMERICA N 
iS U PPLEM""T. No. 1 020. Price 10 cents. To be bad 
at this offioe and from all newsdealers. 

.. Fuel Saving." . .  Close Regu lation." 
THE M ASON H Y DRAULIC 

DA M P E R-# 
R EC U LATO R 

Will work on � lb. variation. High 
or Low Pressure. ar Catalogue free. 

THE MASON REGULATOR CO.,7 O l iver St . ,  Boston, Mass. 
20" X S' 

Engine Lathe 
Powerful. 

Strong. Heavy. 
Well nade. 

WeIghs 3,100 Ibs. Mllde by 

F. E . REED CO.,  Box 8 1 7 , 

H ARVEY H U BBELL, 
875 State Street . 

Bridgeport,  
Conn. 

-AYD-
CUTT I N G-OFF MACH I N ES 

Both Hand and Power. 
Sizes 1 to 6 Inches. 

Water. Gas. and Steam Fit
ters' Tools. Hlllj{ed Pipe Vises. 
Pipe Cutters. �UJci..s and Diu 
u'n:i,'el·sfLllu flchnowltdQed to be 
THE BEST. ar:Send !or cata/ng. 
THE ARMSTRONG MFG. CO. 

. Uri dlieport. C o n n .  

BOLT GUTTERS AND NUT TAP P E R S  
I N  GREAT VA RIETY. 

CuttIng all sizes up to two 
Incbes. 

WELLS BROS & CO. ,  
Greenfield, Mass. 

P. O. Box 8. 

. .  
T H E  N E W STEV E N S  SCR I B E R  

SHV ENS N!BD SCRI BER 1 7 INCH. PRICE 4D CENTS. 

. .  

i c itutif ic �tUttlCal. 
No D I RT. No SMOKE. No NOISE. No LICENSE. AB80LUTEL Y SAFE. 

PENNSYLVANIA IRON WORKS COMPANY, 
BUILDERS OF T H E  

"IlOBE" lAS -
• •  AND 

GASOLI N E  E N I I N ES 
for Stationary and 

Marine Service. 
ar Catal<>gues and Pnu8 on appltcation. 

Address, 50th Street and Lancaster Avenue, PH ILADELPH IA, U.  S. A. 
. _----- -- - _._----------_._-------LAT H ES and General Line 

. of Machine Shop 
Tools. 
Hill , Clarke & Co, 

drT�:�
e 1�1�s 'V��n�� alAl�Yi� n���i]"t�br.c�g;;;: 

W�g��:l;�t��.
n
'L:�:U' c��!��efin�

l
ff;�".?r 

hardware dealer hasn't it we will send it on 
receipt of 4a cellts.  Stamps taken. 
THE L. S. STARRETT CO •• Box 38. Athol ,  Mass. 

Also 4 Incb Narrow and Center Gaae. P. P. nntll 
Sept. 1st for $4.00. Sawyer '1'001 CO., Athol, M888

. 

TURBINE W A T E R  W H E E L S.  S E N D  F O R  PAM PH LET. 
OJAM":S LEFFEL dl (lO., !!"rID�eld, Ohl .. U. 8. A.. 

N I C K E L  
AND 

Electro- Plati ng 
Apparatu8 and Material. 

THE 
VallWinkh. 

Co . •  
Newark, N. J. 

136 Liberty St., N. Y. 
36 & 37 S. Canal St., 

Cblcago. 

A Book of Too is 
Facts about F act-ory Trucks and MiCfOllletet 

Calipers, in U A BOOK OF TOOLS." 

BICYCLE M A N U FACTU RERS 

QUINT'S 
TURRET DRILLS 

Arranged for Tapping with from two 
to twelve spindles. 

A. D. QUINT. 
Hartford, Conn.,  U .  S. A. 

How to Build 

Bolt Threading, Bo lt  Head
ing, and Nut Tapping 

MACH I N E R Y .  
W e  are the leading manufac

turers In our line. 
Jr s�.� =J��

r
�taIogue 

A C M E  MACHINERY CO. 
C l eveland, Ohio , U. S. A. 

For Turning Axe. Adze, Pick, 
Sledge, Hatchet, Hammer, An
ger, �·Ile. Knife and Chisel Han
dles,WblIDetrees, Yokes, SpOkes, 
Porcb SpIndles, Stair Balusters. 
Table and Chair Legs and other 
trregular work. 

Jr Send f01' Citrcular A. 
The Oher Lathe Co.,  Chacrin Fa1 l8. 0.,  U . S .A . 

SCIENTIFIC aM ERICAN S U PPLE

�i'f�;t;.(' A�nSU�;�:�E':i��.,t''6.Jf a�h;h�c��ci.'��i 
10 cents. Also to be had of newsdealers 1& all part. of 
tbe country. . 

l'bis beI'!�'i.-:'ln�
e

S;�:."t:
b

�r Horse 
WE USTER � actual horse pOwer 

GAS ENGINE for $1 �O. less 10% discount for cash. 
�f

u��S��:::,;�tan
f.���J':�r8 o,��� 

therefore we can make thePBrice . 80x-

L<t,.��
r
f��lf��tG:s�m. 0 pounds. 

pr Write{.or Special Catalogue. 
W E US' 'RR ili FG. CO. 

1074 West 15th Street, CHICAGO 

The Chicago Gas & Gasoline Engine 
The simplest gas and IlasoHne 

enlline on the market. Has no 
equal for absolnte, steady speed 

and durability. It Is a dwarf 
in size and a Samson in 
strengtb. Catalogue sent on 
appltcaUmt. 

MANUFACTURED BY 
J. J. N Olllll A N  CO . .  

(8 "A" South Clinton St., 
OHICAGO, ILL. 

PREISTMAN SAFETY O i l  
"A th01'OU{/h!u BUCCe8Jlful C01II!nIercial En

gine usVn{/ a Sale OU."-Franklln Institute 
No Extra Insurance, No 

���i:'°s�::: ��a;:'�\�t 
and Convenient. Chosen by 
Nine Governments. Used for 
�WIUM�� �uHi��ncorp'd li30 BO U RSE, PHILADELPHIA, PA. 

a 

B A R N ES' 
New Friction Disk Drill. 

FO R L I G H T  W O R K. 
Has these G,eat Advantages: 

The speed C&ZI be Instantlr cbaneed from a to 1� 
�beu���: s:;t::�Y:���a�W�:l;�� 
�Z::�T�C:�!:fi!t �:;!!!' a��h�� :.�-� � 
break&�. Send to(" catalogue. 

W. F. " J NO. BARNES CO., 
1999 Ruby St.,  Rockford, Ill, 

It run'" an Emery or Corundum 
Wheel 14 Inches In diameter and 
2 Inches thick. Has no pumps to 
Ilet out of order. Does Its work 
perfectly. Is easily cleaned. Will 
fll"lnd four times as fast as a grind
stone. 

C. N .  CADY, 
Canastota, N. Y.  

Those intendlllj{ to build will find the very be·t practical sng· 
gestlons and examples of Modern Architecture In the handsome.ot 
Architectural Magazine ever published 

"The Scientific American 
Building Edition." 

Each number I s  illustrated with a ColO1'ed plate and numerous 
bandsome engravings made direct from photograplui of lmildi';,IJ8. 
together with interior views, floor plans. description, cost. location, 
owners' and architects' names and addresses. The lllustrations 
Include seashore. soutbern. colonial and city resIdences, churches 
scbools. public buildings. stables. carrl"l<e houses. etc. 

All wbo contemplate bulldinrr, or Improvinll homes or strnctnres 
of any kind, have In tbis bandsome work an almost endless aeries 01 

tbe latest and best e:xampl�. from which to'make selections, tbus saving time and money. 
P UBUSHED. MoNTH LY. SUBSCRI PTIONS $2. 50 A Y EAR. SINGLE COPIES 25 CElli,..., 

�o
: �l.e �t.� �

e
�

s �r:'�� MUNN &. GO., Publishers, 36 1 Broadway. New Yol'II 

� carpenters, 
Machinists, ELectrica.1 
Workers, Plumbers, 
Steam Fitton, Pattern 
Makera, Steam Engi
neen, Draughtlmen.. 
Min.en, Civil Engi
neers, eto. BVerenca �Mre. Pre< Ci,.. 
cular. _ 8uhjtd filii" to Stud,l, 948 SeruIN, .... 

The . more searching the test. the more sat
isfactory the qualities reveaJec1 by the 

NUMBER SIX MODEL 

REMINGTON STANDARD 

TYPEWRITER 

WYCKOFF, SEAMANS & BENEDICT 
327 Broadway, New York 

THE FADING OF PIGMENTS.-A PA-
per by Capt. W. DeW. A bn ey. d i scusslnll the actIon of 
th e vRrious rays of the spectru m upon colors. Contained 
in Se l F- STIFle A M E RICAN SUPPL E M II: N T. No. 10 1 6. 
Price 10 cenls. To be had at tbls oWce and frow al\ 
u ewsdeal ers. 

WE DON'T HAVE TO B LOW 

Tbe Wrltlllj{ shows everything on the 

U DAUGHERTY VISIBLE " 
JI. JI. JI. TYPEWRITER 

Send address and guarantee express charges to 
The Daugherty Typewriter CO. 

PITTSBUR(J , PA . 
P. O. Box 1200 " c." Factory at Kittanning. � 

N EW PAT E N T  
Raw - H ide Bound M al lets 

Welgbt 12�. � and :u ounces. 
Price 60, ' a ,  all d 90 cent •• 

Add 1 cent per ounce for postage. 
BROCKTON MALLET CO., Brockton. Mass. 

uur 10 to 75 light Dynamos are 
t�g'h����h:n:��c���. biI,:g 
grade. compound wound, self
Oiling, self-aligning bearlnlls, high efficiency and great durability 

guaranteed. Lowest prices. Do your 
�:�l1�t������=�q�:.� Illete plants furnished. 
kOTH 8 11 0S. &-: CO., Mfn., 30-ttl�::J!el.l�:rfI�ts. A. 

ACETYLENE APPARATUS. -AUETY-
lene number of t h e SCIENTIFIC AMERICAN SUPPLE
M E NT, de8cri bln�. with ful l  i l l ustrations. the most 
recent. stm ple. or home made and commercia) apparatus 
for aeneratm W'  acetylene on the htT�e and small scale. 
1'he aus 1\8 m ade for and used by the microscopist and 
studen t : Its use i n  the mtlllic lantern.  1'he new French 
table lamp making Ita own acetylene. Contained ' in 
RCIENTIFIC AMERICAN SUPPLEMENT, No. 10li'. 
Price 1 Q  cent.. To b e  had at oWce. 

© 1896 SCIENTIFIC AMERICAN, INC.



BOOKS ON E LECTR I C ITY A N D  MAG N ETISM 
JUST READY. 
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iI2 pages. Sent free to any one in any part of the world 
who will furnish his address. 

H E N R Y C A R E Y  B A I R D  &. CO.  
I NDUSTRIAl, POBLI SHl!: HS,BOOKSELLERS & IMPORTEHS 

!'ol I O  Wal n u t  St., l'h i l ad e l p b i a , l'a . ,  U . "' .  A. 

This SCR EW CUTTI N G  LATHE 
(cuts Right and Left threads) 

6 inch 4-jaw Chuck-jaws re
versible. 6 Lathe T oofs, Set '  
Twist Drills, $69�85· 

FR E D  F R AS S E  CO. 
21  Warren Street, New York 

The Edison  Phonographic News 
tells where and bow you can procure cheaply 

A PHONOGRAPH or A K I N ETOSCOPE  
the great money-earninll wonders. Sample copy 10e. 

THE O H I O  PHONOGRAPH CO .. C INCI NNATI ,  O .  

The Bartley D i rect Runn ing Saw M i l l 
�n

o
J
t 
s�����l\:'t W�f:�l� 
Saw Mill now on the 
market. Can be set 

up anywhere. 
Cuts all kinds of 
Jumbpr. Entirely 
self-contained. 
No lost power. 
Hundreds in use. 

IF Write for ll!ustrated Catalogue. 
WM. BARTLEY & SONS,  Mfrs . ,  Bartley Stat ion ,  N, J.  

THE COBURN PATENT TROLLEY TRACK 
HOUSE DOOR 

HAIIGERS� 
The first made with adjustable track. 
The track can be put np in 30 minutes. 

lIT Send for Book. 
The Coburn Trol ley Track Mfg. Co. ,  Ho lyoke, Mass. 

e::::��� 

Physical and School Apparatus 

GALVANOMETERS 
STANDARD, SINE, TANGENT, 
REFLECTING and WIEDEMANN 
GALVANOMETERS • • • • • 

Catalo(l'w.> free. E. S.  Ritchie & Sons, Brookl ine,  Mass. BUY TELEPH ON ES� 
That A re Good-l\'ot "Cheap Things." 
The ditference in cost is little. We guar

antee our apparatus and guarantee our customers a�ainst ]OS8 by patent suits. Our guar
antee and instruments are both good. 

Western Telephone Construction Co. � 
250 So. Clinton street, CHICAGO 

Largest Manufacturers of 
Telephones in the United States 

J t itut i f it �mttitau. 
V E uOX P}( TolER A Revolution in Pho-

:z-l. l- tographic Printing. 
When exposed to the same light, prints 

5 0 0  t,hu e !'li  Q u ickel' t h a n  n l b i l i n e n .  • • 

GLOSSY or MATT. ��) �I��
l
l.�

r 
:.���r.sW�!�

h
�.����n

t
:!����f ����t��rj6'g.

rk. 
Devel')ped and toned as fast as the printing frames can be filled. A choice Of tones more 
beautiful than can be produced on anll other paper. Permanent prints. The �reatest paper 
for hot or damp cHmates. 50 cell l s  III stamps brings two sample duzen cab's, developer 
and three sample prints. IS e pe l'u PJatinoid, Enameled and Rough Bromide Papers are 
th. e best and most uniform in the market. N e pel'a l' 0 P, an insoluble gelatine paper. 

N Ch ' I C R e m b l'au d t ,  a Matt Printing-out Paper. 
epera ernlca 0 . ,  !'i o l e  Man u facture rs, N E l'ERA PARK, N .  Y .  

'rU E  F I S H E R  
Patent Steam Pump Governors 

��or Steam Pumps Working under Pressure 
' and tbe 

F I S H E R  PAT E N T  GRAV ITY GOVE R N ORS 
lI'or Steam Pumps filling elevated open tanks, 

are the most positive and durable devices 
nT.?� t�� �?e f���-$��. 

pr Send for circulars and testimonials. 
F l l" H l<: 1t G I I V .l!; I I � () 1 < (; 1 1  . .  

20 1  8.  1st Avenue. Marshal ltown. lewa. 

The Practical Trousers 
Hanger and Press 

SMALL GASO LI N E  LAU NCH ES 
\ motor. For 1 or 2 
� � 17 ft. bY 3l i n. � h  p. canot ®1J !�I�����e ��M�.°f'J: 
. -- � persons. Speed . A to 

DOGe, UollQ,ps"tote .r:sna"t�. n ! t  � ' 7. (� :-1  an(l pricf's. � 8e11d for catalogue U S. A . "  J. H. RUSH'l'O�. CANTONro N. Y 

FOR IKVEKTORS 

Q U E E N ' S  N £ W  
A U TO M AT I C  L A M P. 
Its Six Points of Snperiorlty : 

L It keeps in focus censtanUy. 
2. I:tegulates and runs silently, 
3. No attention required to help 
it regulute. i. '1'lJe full crater 
is projected. 5. The negative 
carbon is non-hlminous. 6. The 
adjustments are all outside. 

iT Send for circular to 
Queen & Co., Inc.,Phiiadelphia 

WIRE Machlner� for making WI R E any artIcles from 
Automatic w��a�����nft.���!��8rf.artment is tn 

Machinery for making sheet metal goods. 
THE WATER.BUR.Y nACHINE CO. , 

:e�� ��J!:���i�:n!s�����b�i�\��r::,t:t .. . . v . o v  ...... . 
or five p a i l-" oe C u ff'", Ilsming the size ra-Sample Collar andprrir 0/ C'IIII& .tnt Irw- CJ 
REVERSIBI,E COLLAR Co. Boston, 77 Franklin 

� 

~ 
Aoents ·Wanted. 

KLINE'S PATENT IMPROVED 

Boss Jar Holder and TOD Wrench 
Entirely new-Fits any jar. 

No more burned hands In cannlUll 
fruit-No more broken jars while fill
Ing-No trouble to carry hot jars
No more bad temp9r trylnll to open 
t�-; �f fe��

e
sl����rr!

O 
a
C
��

s
�;��:::= 

Will last a lifetime. Price 5Oc.per set 
Ii I . I N E  &: (!O . . lt l fn . .  

4 Rive r  �t reet,  Ji' l o r i u ,  Pa. 

!e��t�r�:u��tgt��es� � I !��D : !o!����!:!!·or 
on trial to.responsible parties. Sold thou- mechanical specialty by well equipped Ma�':.�d: 

s����':. 
the last two years. every chine Works. Would manufacture under 

lIT Send fM' Circular and Testimonials. royalty, or buy privilege outright. 

.1111'";1-
SMALL MOTORS for Al l Purposes. t:he best manufactured. SpeCially adapted fo all kinds of Iigbt work

} 
sewmg macbine outfits 

Ju l ius Andrae & Sons Co. Address " SPECIALTY," care this paper. 

Seventeenth Ed ition of 

Experimental Science 

ltE V l 8ED AN}) ENLARG ED. 
1 2 0 l' n � t�H a l l d  1 1 0  � 1 t 1) (� I' b  (: 11 ( 14  n d el e d .  

Just the thing for a holiday present for any man. 
womar-4!11tudent, teacber, or anvone interested :.n science. 

In the new matter contained in the last, edition will be 
found the Scientiflc Use of the Phonollraph. the curious 
optical il\usion known as the Anortboscope, wgether 
with otller· new and interestmg Optical Illusions, the 
�fl;�le�[&i��Li�id�:c�g:�:s�

b
���! ��1it�:i�

r
Wh����. 

���i�tbs �nfc�I����ic'irD?S�bri����, �t��rf�rr8'r�'Fr�'� 
er, F-Iectrical Rocker, ElectriC' Chimes, How to Color 
Lantern Slides, Study of the Stars, and a great deal of 
other new matter WhICb will prove of interest to Bcien· 
tine. readers. 
b��n'tag���i��fot�

t
�y ��I���l

l
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r=w-SeHri jor t i i l l ':llraleri ctTcni.t2r. 
M U N N  & C O .. Publ ishers, 

Offi ce of the SC I E N T I FI C  A M E R ICAN, 
aGl BROA D WA Y .  N B W  YORK. 

MESSRS. MUNN & CO , Solicitors 
Of Patents. have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an invention probably is 
patentable by writing to Munn & Co. 
Communication� . strictly confiden
tial. A handbook of patents and 
how to obtain tbem sent free. 

PATENTS 
taken through Mnnn & Co. receive 
special notice in the SCient-ific A-mtr-
!it��im�i�

i
�I��I���3, ��

e
r�� 1��G::i 

Circulation of any scientific work. 13 a year. Specimen copies free. 
Address �lUNN & CO., 

New York, 361 Broadway. 

R E A D ' .:> 
O P I N I O N S  OF L E A D r N G  AM M e  � S ·  

OTTO GOETZE .  U.S  AGT. I I4.N BROAD ST.N.Y. 

DIXON'S 69 1 saves wear of chain, pl'('-
vents rust and increases CYC LE  CHA I N ease, speed and comfort. I!! RAPH ITE w- I t  w i l l  pay you to 

Il'II send 10 cents for sample. 

JOS. D IXON CRUCIBLE CO. .  J EI!SEY CITY,  N. J .  dltowa.:a. Cha.inless :Bicycle. 
The Ant man in any town who boys one will be 
allowed an agerit's discou n t and offered aD a�en .. 
Cy,wherebybe g-ets commissions that will pay lor 
his Wheel, or fl t "lcnst reduce the cost. Address 

HOWABD. '1,1  Summer Av • •  Newark.. N.J. 

V8u U S E  G R I N DSTO N E S ?  
If so, we can supply you. A 1 i  sizes 
nl U l I l I f f' ( j  and I I I I I I I U l I l I l ,' d .  always 
kept in stock. · R9memb�r, we make a 
I3peciaityof selecting stones for a l l  spe
CIal purposes. pr- Ask jor catalogue. 
'1'h ., C J . EV .: I ,A S )} "''1'() S E  C :O .  

2d Floor. Wilahire; Clevill&ncl, O. 

����. S'!,'h��o���:;'IO����
er

'�I!:
t��:;AVfi!�� :\IOTO It (;0 . . Manufacturers of Electric , Motors and Electrical Specialties, 1 2� 

Il l i t c h e l i  "' t . ,  l'R O V I H E N (!E, R. I , 
CROOKES TUBES AND ROENTGEN'S 

r��
o
���r(�1g�o�J�!

e 
t�t:s��!�;��

a
fc��lt��;i��\�f::;'�

d 1li about Crookes tubes. SCIE""TIFIC A l\n� H I C A N  S UPPLE
" F. >IT. Nil'. 1 8 1 ,  1 89 ,  238. 243, 244, ' 92. "' 9 � ,  
9 0 ,. , 980. 1 O�O. 1 41 ;) 4 ,  1 0 1iii. 1 0�6, 1 1157, also Hel ENTH ' I C  A ]\-Il<; I�ICA N. Nos • .,.. . �, 1 .. and 1 4, vol. 74 . 'rhese profusely I l l Ustrated S U PPLEM EN'l'S contain H. most exhall�tive serips of articles on Crookes tubes and the experiment8 performed with t hem. Among t.hem wi l l  be found Prof. Cl"ookes' early 1ectl1re!ol. detailing very fu l ly the. experiments which ElO exc i tect the world ,  and which are now Ilj,{ain exciting attent ion in connection w i'.:.h Roentgen's rtlO tolZraph"f. Price 10 cents each. '1'0 be hud at this office and f rom nll newsdealers. 

Ecl ipse -
Cream Separators 
ure Closest Skimmers. Most Durable, Easiest Running, and far the Rimplest 
�:��ei.

r Power �'1�:�n
J�!ted. 

C. L. CHAPMAN SEPARATOR WORKS, 
I , I TTI,E FA L I. S, N. Y. !�. an����I I��y�I�S 

� Wilson's  Common Sense Ear Drums.  
Q New scientific invention, entirell dift'erent 
in constrUction from all other devices. AssiB the deaf 
when aU other devices fall, sod where medical Bkill has 
Jliven no reltef. �afe, comfortable. ana invisible : no 
wirWf I��:�� a\�;':\�rentll (TI;rit'f,fo:-stnm��etcfl , 
nr ���:tl���

l
}ft i;��:�T ?O
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D u ra b l e-Eas i l y  A p p l i e d .  
1.'biB roofinp; i 8  manufactured 

from natural Trinidad asphalt 
materialB, and will not dry up 
and becmne brittle under ex
posure to the weather as coal
tar rooHn"s do. lIT Send jor 

free sample of roof 12 years old, 
with circular ami prir.e Ust to 
W A IlR E !'  C H Elli W A I, 

&: ltun •. ( ;() . .  
�:) �' lI h o n  � t l'eet,  

1'\ 8.'" . Y o .·li • .  (J. ... S .. .A. 

I l� E � H o n S II; A N D  COLD RO O l\I . -BY 
R G. H.tfleld. WIth dIrections lOr construction. Four 
engravingB. Contained in SCIENT1 FIC A HERJCAN SuP .. 
PLEMENT, No . •  j ! f ,  Price 10 cents. To be bad at this office ana from all newBdealers 

, 'J L � Ll � ,  0 8  f o �  r M O N T i-J ) T R I A L  O f  .. ..... f 
, ' ,, ' W E ST E R N  E L E C T R I CI A N  ; V[' 'i:..\\�\\ � ( \ O u �  I L L L � T R q � O .  { � l( 

ATTENTION ! INVESTORS 
F' O E'L  & A..z...:m !  

Foreign Patents-Canada, Mexico, England. Ger. 
many t Austria, Belgium, France, Italy, one of the 
most novel and usefnl i nventions of the aj!'e. For 
further particulars address, RYERSON D.  GATES, 

108 r.a Salle St., CHIC A G O .  ILL . . U.S.A. 

SCROLL SAWS Foo& Power lIIacblnery, '1'001 .. 
I n Forges, DrillB, etc. Bend '" fOl' 

_Iogue. W� Co., 88 Baadolph St., "hIeaclo 

to take the CI vii Service Examln .... 
tions now being held throughout 
t�� ���� p';{:fe

:xa�i�r:�:2P� 
rent Office. FuJI information re
garding pOSitions, Balaries. dates 
of examinations. etc. FREE, if you 
mention the SCIENTIFIC AMERI
CAN. Write to-day. 

Nai l .  Correspondence I nstitute, 
C. S .  Dept. Wash i ngton, D .  C 

A WA L L  ST ItEE'I' BIUI K Jo: It would furnish 
office or desk room. Could act as secreta.!l of company 
and procure capital. Verltas, P. O. Box nil, New York. 

•• IGHT and fine machinery a speCialty. Model and ex
perimental work strictly confidenti.al, DrawingB made 
and Inventions perfected. Howe, 19 Gull St., Bufialo. 

I C E M A ( ' "  I N E�.  ("� Ol- I j � "  F. ru r i n e !li .  th, ,. l1·f"J"!iI' 
n n d  B n r r J er!il'  !l l n('h i n ery . THE VILTER 
MFG. Co., t!99 Clinton Street, MiI .... ukee. Wis. 

S ho thand bv M a'i l Thoroullhly taught by rer -'. porters. Uatalooue ami first 
lesson Free. Potts 8horthand College, Williamsport, Pa. 

�IG!t'O 
TYPE W H EELS. MODELl LtXPERtMEHTAL WORK.lMAlLlMCHlmlY 
NDVELTIES . ETC. "E.W YDIIQt STENCIL WDRKa 100 "A"AU 8! N.Y. 

DEAFN ESS &: H E A D  NOI SES C U R E D  b my Invisible Tubula.r Ea r  Cushions. Wbblpers heard. Warranted to help more cases than a l l  similar device. 

1'. HtscO% onl�:�:�B:'d�:�� N�ry �s t�:df�:b:1k�f ��I:o��F REE 

B U C K  B R O S  workers' OblseI8, Gou"eo. TurnIUll I Pattern Maker's Gouges Wood-

CAS T . STEEL iWt'k Ir'Jls���wrb��:
e
J'l�s. IIWOODE N T A N K S .  ! . . :::: For RaIlroads, Mills and Manufactories. : . ' : : :........ Builders of Steel Towers and Tanks • 

. . : . : : . :  La.. Red Cypress Wood Tanks a speCialty. : . .  W. )<: . C A L " W l<: I  . . .  e C l  • • . 211 E. Main 8treet, Louisville, Ky. 

VOL�EY ,,'. M A S O N  &: CO. 
FRICTION PULLEYS, CLUTCHES, ana ELEV ATOllS 

PROV IJ)ErlCE. R. I .  

CO py L ET T E R S  
fifteen a minute, all iellible, use my Im
proved automatIC copyi� machine. 

pr- Semi for illustrated circular. 
J O H l\'  H. A rl J) ER S C l rI ,  

9 1 4 1  lUoImdllock, (! H I C A G O .  

MANUFACTURE OF STARCH FROM 
Maize.-By J. I{riegner. Full detai ls of the pro�ess. 
With one i l lustration. Contuined in SCIl!:NTIFIC A M ER
ICAN SUPPLEMENT. No. 1 01 2. Price 10 cents. '1'0 be 
had at this office and from a l l  newsdealers. 

C.  F. SPLlT DORF, M A N U F A CT U R I N C  
E L E C T R I C I A N .  

Induction 
COilS, 
Magnets, 
�l'r�al 
WlndiUll, 
etc. 

X RAYS i n  Politics. The money queBtion solved. 
U. S. and Canldt: �'i:':nf.,!�fe':J�

u
i".l:m:�·:ll��� 

8Il6 W. Polk 8t., Chicago, W. 
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�i)l)crtiscmcnt$. 
Cl It Il I S A It l- R A T E" ,  

I nsi d e  l· nsre. e n c h  i U get'l i n n .  - -: ;;  c � n r "  n l i n e  
Unck !' n:re_ .  eRch i U liii e l' r i u n .  • • S l .OO R.J i ue 

17" For s<>me, classes of Advertisements, Special 4lId 
Higll(r rates are reqwired. 

Tbe ab'.)�e are ch&J·�es per agate line - about eigbt 
words per l me. This notice shows the width of the line, 
Bnd is set in �at,ff "�pe. F.n�ravinJ,!s may h ead acver
l i sements at tlie sslIle rate per a,qate i ine. by meastJ.re
ment. 88 the letter pre8� Adverti;�ement8 must. be 
received at Publication Offi� as ear1y as 'J1hUfSda.v 
mormn� to appear in tbe ioliowinll week's Issue. 

"All' is not 

Columbia 
that Glitters." 

Your pleasure and safe
ty depend on knowing 
what is under enamel 
and nickel before you 
buy a bicycle. .;Ir .;Ir .;Ir 

No question about Col-
umbias. If you are 
able to pay $U)O for a bicycle 
why buy any but a Columbia ? 

See the Catalogue. 
Free If you call on 
the agen t. By mail 
for two 2-cent stamps 

POPE 
MFG. co. 

HARTFORD, CON N .  
Branch Houses and Agencies are almost 

everywhere. If Columbias are not properly 
represented in your-Vicinity, let us know. 

Ail Columbia Bicycles are fltted with 
H.RTFOR. SI .OLE-TUBE TI RES 

UNLU8 DUfilLOP TIRU ARE ASKED ,OA. 
WE KNOW NO TIRES SO GOOD AS HARTFORDS. 

MAN U PACTURE UF BIC Y C LE S , -A 
very com preh ensive art ic le  /l I v i ng  t h e  d eta i 1 �  of con-
struction of eVt'ry part o f  t tle�e t' e h i c l e ", .  W i t h  15 en
Ilravinw:s. Conta i l led i n  8(, I E � T l F I (, :\ M F. H I C A �  S U P. 
P L E M ENT. No. !t OS. P r i ce IU cents . '}10 be had at t h itt 
office and t'rom a l l  newsd�al ers. 

Typewriter 
____ Patent 

This company owns Letters 
Pate�t No. ij,,8,428, issued April 
14, 1896, covering broadly all 
machines in which the cylinder 
turns up to expose the line of 
print, or in which a duplex or 
cross ribbon feed is used, The 
patent also covers ma,ny other 
features of modern typewriter 
construction. Infringers will he 
vigorously prosecuted. 

Wyckoff. Seamans & Benedict. 

.. �.-�.-. ---.---.-...... -.... -.-,.----...... --... --... -...... __ ....... . 

! \ 
! 
! ) The 

American 
Bell Telephone 
Company, 

125 Milk Street, 
Boston, Mass. 

This Com pany own s Letters-

to E m i le B erli n e r  � oy e m -

ber 1 7 , 1 89 1 ,  f o r  a combi n ed 

Telegra ph a n d  Telephr)Oe, 

! 
:. : 
:' !: 
� : ( I { 
t 

( : 
i' :' ;����;���! fr�::S

s:f

it ters ; 
<, or contact Telephone. 

I 
l ... __ --___ , _ .. __ .. -_. ___ ---_--_.�_.-__ ... __ . __ .. --._-.-_-_--_---_--__ -. ____ .. j 

, c itut iftc �tutticnu. 
A WATCH movement is a machine 
whose value depends upon the perfection 
of each of its parts and the mechanical 
skil l  with which those parts are put 
together. We not only make every part . 

of a WAL THAM movement, but we make 
the machinery by which those parts are 
made. There i5 the least possible chance 
for inaccuracy . The "RIVERSIDE " and 
"RO Y A L" movements are as accurate 
time=keepers as human ingenu ity has yet 
made possi ble. 

For sale by all retail jewelers. 
AMERICAN WALTHAM WATCH COM,PANY. 

Gas and Gasol i!1e Stationary Engines 

• GASOLINE PORTABLE ENGINES 

[JUNE 13 ,  1 8<)6. 

T H E  HARTFO R�On.KS CO. 
� GASOLINE TRACTION I!ING1tES 

COMBINED EttG I NES & PUMPS . 

- _ USED ��Y
A�!

a
��e L';"=�===:=::====;::::::=K=====:::::==�:::;:==t� 

For Any Purpose 

F\..YBBE R HARTFORD, CONN.  

CHARTER GAS E N G I N E  CO.,  P. O. Box 1 48, St\r l lng,  1 1 1_ 
HALF A CEN T U R Y  OF CYCLES.-AN 

1U£"[!�!TtD FoIlfINETOOlS IN E!tRYSHOP. 
,. CAW-QGUE Cj.H.BESLT &. (j0. 'AIIIJAGENCY. CHICAGO, I LL.U.S.A.-

A Photogl'aphlc  
'Vo ll th� l'. 

A Midget in size, a 
Giant In capacity. 
50 film exposures, 
Or 4 glass plate ex� 
posures without re� 
loadinr;!. Makes big 
pictures-good ones 
too. Size 1)4 x 1)4. 
A. REAL POCKET 

CA1K1Dt. 
Rounded comers. 

or����iW���u�e:?h���cf.��m�re��:J�:i�tfllm 
S
:n� �:�� 

plate magazines. l oaded fur 25 ex posures, $2.,:)0 .  Il lu!;. 
trated booklet on receipt of stamp. Sample 'mounted 
photo free if you mention " Scientific American." 

E. B. KO OPMAN. 

At a P · 8tcven,e, W"tebel GUI'I, Buggies H!t'fDeM. SPWlog llachinf'1' Orpns. Phtnol Sltie..,Tool. .rl C 0 Sealet or all v ,rietie. aDd 1000 other article. U L1,t,a free. CHICAGO Sc.4LK (0 .• ChlC�gO W .  

The $5 .00 
POCKET KODAK 

EASTMAN KODAK co., 
Sample pltata and 6aaklel 

for two :iI-cellt stamps. R O C H E ST E R ,  N. Y. 

* 
Styles for 
1 8 9 6  

now ready 

intereflting h i story of lhe cycle from its orillin liP to the 
pre5ent time. 'l' he tint crank-d ri ven bicycle. 'rhe 
.� bnne-shnker " Rnd its succeSbors. '!'he tricycle. The 
modern wheel.  Cycle b u i l d i n g  n sci ence. POints of im
pro\" ement. 'rhe p n e n m n t t c  t i l'e. A hand and foot cycle. 
With 9 Illustrations. Contained in SCIENTIFIC AMEB,ICAN SUPPI,E,mNT, No. 1 I1 1 � . Price 10 cents. To be 
had at this office and from aU newsdealers. 

1':':"K"R'i"M" �';" " "c��ii;'t';';"1 IStorm Suit. \\\ ! 
� Cape and Legg i ngs. .� � 
" Weight 24 oz. Takes u p  � ;;: little room when Hot in use. ;: ;: Put on in a minute. Halld . � ; � loops keep Cape over handle � � bar. A�k ljOUr dealer, or ;: 
;;: 'we 1vill mail them post- � � paid on receipt oj price, S 
� $ 3 .50. i � Sold separately : \ � � Cape , - - - $2 .00  � 
� Pair  Leg g i n g s ,  2 .00 � 
�<;fWj, Jor t:l.l'cula'l' .. K.'·  � 
� AgeJ/ts IFa nted. ' � 
� CLEVE & K R I M ,  i 
� 49 S u m m e r  S t . , Bost o n  � � M'akers of F i n e  Macki ntoshes.  Patent applied for. � 
;:1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 � 1 1 \ l I I U I I I I I I I l I I II 1 I I I 1 I I I I 1 I 1 I I I 1 I 1 II I I 1 I I I L l l l l l 1i 

A gents Wanted. 33 U n ion S q uare,  New York.  THE BICYCLE : ITS INFLUENCE IN 
R OCH ESTER O PTICAL CO. , R ochester ,  N . Y. :)�

e
b����'d?n���:�\��;;�rp�; ��. ��;�i�I;;!�d ��kll�ct 18 \"ea�: 

h aust ivelr treated trnm t h e  fo l l o w i n �  HHna poin t 8 :  l .  
The  use of t h e c y c l e  oy person� i n  heaUt J .  2 .  'J' h e  u�e of 

* 

" VEN�,N�Di�viCI," S cientifi c B ook G ata logue  �h��f!�����:t�r,���7�:r��U�%ef�%;:W�i�;�ii!�r�"f���I� 
SU NART MAGAZINE,  ItECEN T J . Y l' I : B J . I S lllm .  THE SADDLE 

SU NART FOLDINGS. Our New CatalORue contaming over 100 pages, includ-
Bend for Illustrated Cat&- Ing works on more thaD fifty d i n·erent subjects. Will  

logue--2 cent stamp. be mailed free to any address on application, 
CO . . ROC H �:STEIt, N. Y . lU V N N  &: C O . ,  Publ .. hers SCHlNTI>'JC AM EIUCA N, 

Stereopticons, Magic Lan· , 
terns and Accessorlel. 

'lWpl. st�«con fOf' Project· 
inq Views tt. Nat'lM'al Uo/Qr8. 

Slides for Projection In 
�atural Colon. X RAY -
LANTERN SLIDES 

and other novelties. Selt Cen
teri'l/I .Arc Electric Focurin4 Lampo!or TlwJtru, Photo-EtsQra".,." etc. J . u. & CO. 

llD-117 N ' . � New York and li8 Fl , S 
Send JOf' Catalogtu. 

361 H t' o a d n' R)' , 1\ " ", y o  .... 

Ble1cle " 
Late.t model., fully guaranteed; pneumatic tires'; weigl:t 30 lbs. ; all style. and prices. Large illu.trated c .. Wo�ue 
Cash Buyers'Union,162 W. V anBurenSt.IB 13 1  Chicago 

A. Boiler Feeder 
For Higb Pressures 

WORKS AT lfJO TO 250 LBS. STEAM 
a.s easily as 

OUR STOCK INJECTOR AT 25 TO 150 LBS. 
Mall we tell 'you aoout tt 1 

P �:NBER. T H Y  ) l'i JECT O lt C O . ,  
I) ETItO l T, M I V H .  

-

ree New Model 

mith Premier Typewriters 
----- N os. 2, 3 A N D  4 

for Ladles' use. Broad and comfortable, and 1n18l'8Il
teed to hold its shape. Most sensible and servlceahle 
Saddle In the market. Twenty years' experience in 
working leather enables us to make good this claim. 

A I. ) .  1S'l' Y I.ES Cl F. � T I ,E M EN ' S  SA D I) ) ,ES 
also. Ask for the � If your dealer wlll not sup. 
ply you, we will send, prepaid. on receipt of price :  
Ladles', U.oo ; Gentlemen's, $3.50. ,FwMlished wU" 
clip for T or L seat post. 

THE D U G U I D  SADDLERY CO .. Syracuse, N. Y. 

The Name " HU NTER " • • •  ., 
never wa.s put on anything that wasn't 1Irst·class. $ 
That name has stood for simple, plain, unvar-:ls:eHltN'TEFt ICYCDLhES $ ar Send for Catalogue. i.::tUNTER A R Nl$ CO . .  F U LTON , N. Y .  

If Inventors and Manufacturers 
HavtnR new 8·rticles of merit to pl ace on the market 
:m ����e

d 
c���I'Jr!t%g��';iI.r��O�o����e"i!Jg,n� they 

The'Elastic Tip Co., 46 Market St., San Francisco,[Cal. 

J E 5S 0 P '  S ST E E LTHB�E�rr 
F O R  TOO L S. S AW S E TC. 

W'!! .J E S SOP '" S O N S  t:E 91 J OHN 5T. NEW YO R K  HAVE YOU EXA MINED THEM ? I Many Improvements Heretofore Overlooked by Other Manufactu rers. I PRINTING I NKS 
Address T H E  SMITH PREMIER TYPEWR ITER COMPANY, Syracuse, N,  y "  U ,  S. A. E��'hSjgJ§W6� l.M���,�ArNU', '!I��\td 

a-:i�tlo�H� 
BRANCH OFFICES IN TWENTy-NINE PRINCIPAL CITIES IN THE UNITED STATES. Sts., Philadelphia, and 47 Rose St., opp. Duane, New York 

© 1896 SCIENTIFIC AMERICAN, INC.




