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THE THIN END OF THE WEDGE . 
Engli shmen an a Al lleri ca ns a l i ke h ave be en q uick 

to rea li ze t he sign ificanc e of th e recent placing of orders 
in this count Joy by En gland for locomotives and bri age 
work. 

O utside of their splendid shi pyards , the re are prob
ab ly no industrial es tablish ments in which the English 
take greate r or more justifiable pri de than in the 
gre at locomo tive shops from which the rai lro ad s yste m 
of En gland h as bee n hitherto exc lusi vely su pplied with 
it s mo tiv e power. To h a ve first one and th en a nother 
of its grea t trun k  ro ads place an order for a score of 
first-c la ss locomoti ves wi th a forei gn firm has, therefor e, 
produced a degree of su rprise and mis gi ving which no 
su bse quen t e x  p ia llation s by the direc tors have b een 
a ble to a lla y. The sus picion that foreign in vasion of 
ex clus ive marke ts had comlIlenced in earnes t wa s 
dee pened into conviction when, a few weeks later , the 
B rit ish go vernmen t a warded to a n  American firm the 
contr act for a b ri dge to be buil t on t he line of the new 
rai lroad in th e Soud an. 

It is not enough to say that the sending o f  these or 
d ers abroad w as d ue to the f act that Engl ish firms ar e 
c row de d  wi th wo rk, so me of which represents lon g
stan din g  orde rs t hat were del a,yed by the great en gi
nee ring stri ke, the rest being due to the re mark able 
era of prosperity in that country. This may h ave heen 
the occ asion, but it i s  not the caus e. The c ause l ies 
deeper than any acci denta l shor tage of lo como ti ves on 
an English road or the mil itary exi g"€ncie s of the Sou
dan campaign. 'l'hese may have ha stened the insertion 
of the thin end of the wedge of co mpe tition, but they 
a re not to be mistaken for the power w hich day by day 
wil l drive it hom e. The strength of Ame l"ican compe
tition lies in th e qua lity and lo w cost of ou r finished 
pro duct, and in our abi lity and wi llingness to adapt it 
to the needs of the buye r', and to deliver it to him in 
so much less t ime than our com petitors. 

At the same time our success in for eign m!l.rk�ts is no t 
d ue m erel y to the f act that in many lines we can under
sell our co mpet itors. It was not the fac t that our loco
moti ves are from $2,000 to $3,000 cheaper than the 
Eng lish lo comoti ves or that the Soudan bridge co uld be 
oel i vered at so man y  c ents a pound less by an American 
fi mr that brought t he orders here. We won those con
t rac ts because of our ability to promise prompt and 
ear ly del i ve r'y, and this element of spe ed is only one 
among sev er al which wi ll gi ve us a commanding 
posit ion in every market of the world before many 
years pass by. The secrets of our succ ess may be 
sum med up cat egoric ally as fo llo ws : 

1. We study the wants of each particular market and 
try to accommodate our prod ucts to the ne eds of the 
pu rchaser. On the othe r' hand the Eng lish manuf actu
rers demand th at the m ark et sha ll accom modate itself 
to the goods. 

2 .  T he desi gn, manuf acture, and finish of our com
modities are go ve r'n ed by consid eratio ns of uti lit v first 
and last. T he finished artic le, whethe r' it be a l�ck or 
a locomotive , must be pre-eminent ly usefu l. It IllUst 
do its work quickly , and with the least possib le 
care and expense to the user. If we sec Ul'e these 
features of handiness and durability i n  the highes t de
gr ee, we c are very l ittle how cheap a materi al is used, 
or ho w sm all an amount of finish for mere appearance 
sake is put upon the finished a rticle. We re alized long 
ago that cheap cost is not synon y mou s with weakness, 
nor mere w eight with strength,  nor po lish with prac
tical uti lity . We substitute wood for iron, cast iron 
for ste el ,  and st eel for the costly alloys when we are 
once satisfied that the cheaper ma teria l  wi ll serve the 
purpose eq ually we ll. 

3. Capita l and labor in America are both agreed 
that there is mutual profi t in the subs titution of the 
machine for the man wherever it is possible. Allto
matic and semi -automatic machi ner y ch ea vens t.he 
p roduct, increas es the demand , a nd so g i ves em plo y
men t to fi ve m en for e very one that it dis places. In 
England the operative, mis led by the pernicious teach 
ings of the trades unions, believes th at th e introduc
tion of the labor-s av ing machine means the extin ction 
of the mecha aic . The result is that, while his Ameri 
can brother gets a ll he ca s, the English o perative gets 
the le ast he C8,n , o ut of the automatic machine. 

J ,itutili, jtUtri'IU. 
If we were asked to n a.me the cause wh ich above all 

o ther s is con tr'ibutin g to our succe ss, we woul d point 
to the foregoing . 

4. Ou r man u facturers rea lize the importan t econo 
mi es which resu lt from tho rough ly s ystemati ze d  man
a gemen t. The cleri cal fo r'ce, the draughting offices , 
a Qd the shops are o rgan ize d with a c ar efu l a ttention 
to de tai l, an d are run in many cases with a strictness 

o f  d isci pline w hic h is m i litary in its order and method, 
an d more th an mil ita ry in its accomp lish ed resu lts ; 
The work is high ly s peciali zed, and its progr ess throu gh 
the s ho ps fWIll the raw ma terial t o  the finished pro
du ct i s  so ar'r ange d  as to avo id de lay a nd enab le it to 
pass from bench to bench and from d epartment to 
d epar tmen t with the least a mou nt of i·eha ndling. 

5. While OUi' manufa cturers aim to meet the de man ds 
of par ticula r' localities , they endeavor, as far as possi
ble , to standard ize their work , with a view to bui ldin g 
for stoc k and keeping a surp lus on hand to m eet a sud
den dem and. We have c arried this -pract ice into fields 
in which our European co mpetitors have ne ver at
tempted to apply it. There is no  valid reason why 
locollloti ves and (in the sma ller siz es )  bridges shou ld 
not be sol d out of sto ck, as well as lath es ,  reapi ng m a
chines, or bicycle s. They vary in size, shape, an a 
capacity, and in p wportion as the trade of our great 
indus tri al es tab lishments e xtends, the risk of keeping 
such cost ly materi al in stock is less ened , while its va lue 
from a competiti ve point of view is i mmeas urable. 

One of the Eng lish firms whose bid on the Soudan 
bridge w as re jected on the ground of de lay, declar ed 
that only a bridge -building firm th at ke pt bridges in 
stock cou ld g U80r'ant ee del ivery in th e t ime proposed 
by the successfu l Ame r'ican firm. Whi le this is not 
true , our exc ell ent system of building to st andard de
signs and with s tandard shapes giv f:"s us an unques
tionab le ad va ntage in compe titi ve bidding . 

The perfor mance of these America n locomotives on 
the Midlan d and G reat No rthern rai lwa ys wi ll be 
watched wi th k een interest by the Engl i sh master 
mechanics , or l ocomoti ve superintend ents, as they are 
ca lled o ver ther e. If they are only approximate ly as 
economica l in fue l and d urable und er hard service as 
E ngl is h l ocomo tives of equ al hau li ng power , the ir 
che ap cost and the rapidity with which they can be 
de live r'ed -wi l l either make them the pion eers of many 
mo r'e to fol low, or p rodu ce a radi cal c han ge in the 
app earanc e and cost of the home -made English loco 
mo tives. 

• Ie, • 
ECHOES OF THE WINDSOR HOTEL FIRE. 

I t  is charac te r'istic ef the ru sh a nd rea dy fo rgetfu l
ness of the ti mes that the hor ror s of the Windsor 
Hotel fire should already ha \'e ceased to occupy the 
public l IIi nd. There are th r'ee o r  four thousand gnests 
in similar fire tr aps (there are man y of them) in thi s 
city, who are living conten ted ly in b rick and t imber 
hotels th at wou ld prob ably immo late a large propor
tion of their inmat es jf th ey shou ld onc e becom e we ll 
ablaze by day o r' by nigh t. It is impossib le to b elieve 
th at th ese people are conscious of the hourly risk they 
run , or the simp lest ins tincts of se lf -pre ser vation would 
c aus e an early emigration to the modern fireproof 
buildings, which . whi le they might not live ful ly up to 
their nam e, wou ld at least be so far slow-b nrning as to 
afford time for the escape of the gnes ts. 

But although the inmates of th ese older hot els may 
have forgotten the awful o bje .�t- Iesson of the Windsor 
fire , there are other s, such as the hote l proprietors and 
th e memb ers of the fire and bu ilding dep artments, who 
do no t forge t, and sure ly wil l not be so cri mina l as to 
ignore this latest warning. If " the life of a man is 
wort h more than that of a sheep," we sha ll surely see 
some early steps taken to protect the in mates of the 
many non -fire proo f hotels referred to. The lea st 
that can be done is to provide some s peedy and re
liable means of e scape fro m the bui lding, for it m ay as 
well be taken for granted at once that a six or eigh t 
story hote l with hollow wood en floors openi ug into 
ho llow wooden par titions, when once abla ze, will burn 
like kindling wood or a Fourt h of July tar ba rrel. 

The late fire has shown once more the in adeq nacy of 
t he stereoty ped means of escape. It ta kes an a thlete 
to d escend a rope, an d the a ged and sick are helpless 
on ba lconies an d fire esc apes ; interna l stairwa ys and 
eleva tor shafts are so many great flues impassab le for 
smok e, if n ot for fl ame ; and smoke and fire belching 
from outsi de windows frequently render the ordinary 
ou tside fire escape im passab le. It is probable tha t 
more vic tims are overcome by smoke than by flames. 
It i s  the a ll-pervading smoke that so qu ick ly renders 
use less the various m eans of escape both within and 
without the bui lding. 

What is needed is so me independent stairw ay or ele 
vator shaft, externa l to the building ,  and h aving no 
direc t connection wit h  the building through which fire 
and smoke can enter . This emerg ency shaft could be 
built either w ithin or outside of the main wal ls of the 
bui lding, provided that the opening R a t  the different 
floors led out on to ba lconi es on the outsid e of the 
bui lding and there was from cell ar to roof abso lutely 
no di rect opening from the b u i lding to the shaft. If 
this shaft were constructed o f  fireproof brick and with 
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ho llo w walls. the e levato rs and stairwa ys with in it 
could be used e ven while the interio r of the bu ilding was 
a see thing furnac e. A t  each floor there should be a 
door through the side walls of the bui lding, if the 
shaft were on the in side , or th rough the wa ll of the 
shaft re rllote from the building, if it were on the out
side . eac h door leadi ng onto a balcony communicatin g  
with each of the rooms or passage ways on that side of 
the hou se. In the case of new b uildings , the designs 
should be so dra wn that the wal ls in the i mmediate 
n eigh borhoo d of the e merg ency sha ft shou ld be win 
dowless. A t  the groun d floor a fireproof passa ge way 
should co mm u nic ate dir ectl y  with th e s treet. 

Now, with regard to the o lder fi re-trap hote ls exis ting 
in thi s  an d other c ities , it is evid ent that these fire es
cape shafts could now be bui lt a gainst the rear wa lls in 
positions where they would not Illar the architectu ral 
appea rance of the bui ldi ngs. Two such additions t o  
the Windsor Ho tel, with connecting balconies on th ree 
sides at e very floo r, would probably ha ve enabled e ver y 
victi m tha t was shut o ut b y  fire and smoke f !"Om the 
interior e le vat ors and s tair ways to esca pe. There is 
cert ajnly every reason why sh af ts shou ld be built ag ainst 
the rear w alls of e ve r'y i mpor tant hotel of the o lder 
c lass and the necessary con necting ba lconies added. 

It is true the i nconve nience and cost would be con
siderab le ,  and the balconies wou ld be somew ha t  un
sightly-thou gh it would no t be n ecessary to use them 
on the main front -b u t we have ye t to l earn that the 
buildin ;!s in  qu estion ha vp- so m uch architectura l beauty 
that an iron balcony mo re or les s wou ld material ly alte r 
the effect. 

We co mm end thi s  suggestion , which comes to us f ro m  
Mr. C. Bail lairge , a ci vi l  engin eer of Quebe c, who has 
devoted man y  ye ars to the advocacy of bett er Illeans 
o f  escape from fire, to the noti ce of the bui lding and 
fire departments of this city. If " the lif e of a m an is 
wo rth more than that of a sh eep"-whic h many people 
seem to doubt-it is sure ly well worth while to en 
for ce the er ection of this, or, if such can be found, 
some better way of escape from fire, in connection 
with the o lder hotels with which our large ci tIe s abound. 

...... 

NAilING THE NEW WARSHIPS. 

The warships au thorized by the recent naval appro
priation b il l  have been named by the Secreta ry o f  the 
Navy as follows : The three ba tt le ships, which are to 
be of 13, 500 tons disp lacement a nd 18� knots speed, a re 
to be known as t he " Penns yl vani a, "  the " Ne w Jersey " 
and the " Georgia ; "  the 12 ,000-ton cruisers wiI I  be ar 
the names of "W est Virginia, "  " Nebraska," and 
" Ca lifornia," whi le the s ix 3 ,000-ton protected cruise rs 
wi ll be kno w n  as the " De n ve l', "  .. Des Moines, " " C hat
tanooga," " Ga lveston, "  " Tacoma, " and " Cl eveland ." 

It i s  provided by law tha t the battl eships sha ll be 
called after States , and the cruisers af ter to wns. It was 
in acc Ql'dan ce wi th this provision that ou r first two 
armored cruise rs, the " Brook lyn "  and the ,. Ne w 
Yo rk ," were named afte r cities ; but it will be 
noticed that the new CI'uisers of this clas s are to 
take the names of S tates. This is more agreeable to 
the si ze a nd fighting power of these vessels, which 
ac tua lly ha ve more in commo n with the b attleship 
than with the cruiser. I t  is certainly prope r tha t  the 
na mes carried by our warships should be represen tative 
of their size and impo rtance, and th e t r'end of late r' de
signs shows that the ba ttleship and the cruise r' are 
destined befo re long to merg e into a common type. 

In this conn ection we thin k the se lection of the 
nam es o f  States for the th ree l itt le monitors " Florida," 
., Wyoming," and " Connec ticut " is great ly to be re
gret ted, particular ly in vie w  of the fa ct that giv ing 
th e names of Stat es to ar mored _cruisers as wel l  a s  to 
b attleships wil l so much the sooner exhaus t the list of 
a vai lable nam es ,  of w h ich twenty -one out of a tot al of 
forty-five ha ve a lready b een a pprop r·iated. It woul J 
ha ve been bette r', we think, to have named ou r mo ni
tors after famous a dmira ls ,  particu larly as there is a 
historica l fitn ess in giving t he names of Farragut , 
Po rter, and others of their day to a type which ori gi
na te d  in the stirring times which made these men 
famous ; bu t inasm uch as these n ames hav e been giv en 
to the torpedo b flats, wou ld it not be we ll to con tinue 
to name this cla �s aft er famous Indian chieftains or 
tribes , as w as done i ll the case of the ear ly moni tors ? 
Such na mes as Miantonomoh, Monadnock , and C anon 
icus appea l to us both fo r their euphony an d stron g 
historic interest. 

...... 

A RECORD TORPEDO BOAT TRIAL. 

The build ers of the ne w cup chal lenger , the " Sham
rock, "  hav e just completed a torpedo boat which has 
broken al l records for an officia l t ria l trip by m akin g a 
speed of 33 knots an hour. The " Albatros " is one of 
five sister . vesse ls complet ing for the British govern
ment, whose contract sp eed is set do wn at 32 knots. 
She is of 360 tons dis pl acement and he r engines are de
si gned to deve lop 7 ,500 horse power. In our o wn navy 
the vessel that most ap p!"Oximates to her is the torpedo 
boat " Stringham ," o f  340 tons dis plac ement ,  7,200 horse 
po wer, and an es timat ed spe ed of 30 knots. Th irty
three knots, while it is the highest speed attained at 
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an official trial, is not the highest speed ever attained, 
the "Turbinia" having steaJDE'd 35 knots, and the 
" Hai Lung," a torpedo boat built by Schichau for the 
ChinE'se government, 35'2 knots an hour in private 
trials, the last named standing as the. fastest speed 
ever made by any type of vessel. 

. , .. . 
LIQUID AIR AS A NEW SOURCE OF POWER

ANOTHER ENGINEERING FALLACY. 
BY PRBSIDENT BENBY 1II0RrO'N, PH.D., LL.D., SO.D. 

During 1894-95 the pl'esent writer prepared two arti
cles noder the title of "Engineering Fallacies," which 
WE're published in the Stevens Institute Indicator, 
vol. Xi., pp. 273-294, and voL xii., p. 125. 

Since that tilDe, though several new forms of what 
millht be termed in a general way" Perpetual Motion 
Schemes" have appeared, none of them has seemed of 
sufficient importance to warrant any special notice, 
but in the March numbeqof 'McClure's Magazine there is 
published an article entitled" Liquid Air-a new sub
stance that promises to do the work of coal and ice and 
gunpOWder, at next to no cost." which is so eminently 
calculated to mislead the general reader and even to 
become the basis of financial frauds, like that of the 
Keely Motor, that it would seem a duty to draw atten
tion to the fundamental errors in scientific principles 
and in statement of faets which this article contains. 

This McClure article may be fairly considered as 
made up of two prominent elements or parts, one of 
which is the statement of certain things as facts which, 
as I shall presently show, cannot possibly exist and 
are inconsistent with other facts stated in the same 
al·ticle and known from other sources to exist as so 
stated; while the other main element consists of rather 
vague statements concerning_general principles which, 
though in a general sense true, yet as here used are 
calculated to cover up or befog the too obvious incon
sistencies of the statements of facts with the established 
principles of science. 

As an example of the first element, we find on page 
400 as follows: "I have actually made about ten gal
lons of liquid air in my liquefier by the use of three 
gallons in my engine." This I shall presently show is 
simply impossible and inconsistent with data given 
elsewhere in this article and known to be substantially 
correct. 

A sample of the other element is found on page 899, 
in the following: 

"That is perpetual motion, you obj£'ct. • No, ' says 
Mr. TripIer sharply; • no perpetual motion about it. 
The-heat of the atmosphere is boiling the liquid air in 
my engine and producing power exactly as the heat 
of coal boils water and drives off steam. I simply use 
another form of heat. I get my power from the heat 
of the sun; so does every other producer of power. ' " 

This, while true as a general statement of what 
might be done on an impractical scale, is not correct as 
here used to imply that in his experiments Mr. TripIer 
actually derives or can derive any adequate amount of 
energy from the heat of the atmosphere or in that 
sense directly from the sun. This I shall show later, 
but will first take up the statement that three gallons 
of li:}uid air have supplied or can supply the power to 
liquefy ten gallons. 

On pages 402 and 403 of the McClure article we are 
told that Mr. Tripier uses to make his liqUid air a 
steam engine of 50 horse power and that with this he 
can make liquid air at the rate of 50 gallons a day. 
This I know, from other sources, is substantially cor
rect, and means that each horse power in a day (say 10 
hours) makes 1 gallon of liquid air. In other words. 
1 gallon for 10 horse power hours. 

It is again stated in this article on page 405 that a 
cubic foot of liquid air contains 800 cubic feet of air at 
ordinary atmospheric temperature and pressure, or, in 
other words, any volume of liquid air, if adequately 
heated, will expand 800 times in reaching atmospheric 
temperature and pressure. This also is substantially 
correct. 

We may remark in passing that this is nothing won
derful; for water, when expanded into steam at atmo
spheric pressure, increases about 1, 700 times in volume. 
or more than twice as much as liquid air. 

Now if we apply to the above data the well known 
and universally accepted formula for the maximum 
work done by air when expanded at constant tem
perature, 

v. 
W = p. v. hyp log-

v, 
we find that a pound of liquid air in expanding 800 
times would develop about 190. 000 foot-Dounds of 
work. As a gallon of liquid air weighs about 8 pounds, 
this would give eight times as many foot-pounds, or 
1,520,000. If this work were accomplished in an hour. 
it would represent almost exactly three-fourths of a 
horse power, because one horse power JDeans 1 ,980,000 
foot-pounds of work per hour, and 1,520,000 is only a 
tritle over three-fourths of this. 

From the above it follows as a matter of absolute 
certainty that the maximum power which liquid air 
could develop in an ideally perfect engine without any 
loss from friction or other cause would be three-fourths 

J titatifit �mt'ital. 
of a horse power for an hour for each gallon of liquid 
air expended. 

We have seen, however, that with his 50 horse power 
plant, which on account of its size should operate with 
considerable efficiency, Mr. TripleI' makes only 1 
gallon of liquid air with 10 horse power hours. In 
other words, he requires to make a gallon of liquid air 
twelve times as much power as a gallon of liquid air 
could possibly develop in an ideally perfect engine. 

In face of this, how supremely absurd is the state
ment that with a little engine such as the pictures and· 
descriptions in the McClure article show, lacking all 
conditions for efficient working, Mr. TripleI' can make 
10 gallons of liquid air by the use of three. 

Turning next to the statement about using the heat 
of the atmosphere to develop m£'chanical energy or 
work, let us put this to the test of a quantitative 
example. 

Assume the temperature of Mr. TripIer's laboratory 
to be 70° F. and that he has an abundant supply of 
water at 50° F. These will be of necessity the limits of 
work he can get out of the atmosph£'re, because any 
lower temperature is only secured by doing work and 
so expendin� energy which will be at least equal to the 
power obtainable from the use of such lower tempera
ture. All the work that can be obtained for nothing 
is that which nature will fre£'ly give in the warm air 
and cool water, supposing both to be supplied freely 
without charge. 

The 20° F. which we may assume as being possibly 
taken out of the air by the cool water will represent 
the maximum gift of nature in this shape of "power 
costing nothing." Now,42 British thermal units or 
pounds of water changed 1°F. per minute wiII rept·s· 
sent one hors£' power, and as the specific heat of air is 
about one-quarter that of water, we should need four 
times as many pounds of air to produce the same 
effect. This would call for 168 pounds of ail' changed 
1° F. If, however, the air is changed 20° F. in place of 
1° F., we need but itr or 8'4 pounds of air parting with 
20° F. each minute, to give us 1 horse power at 70° F. 
For "round numbers," let us say 8 pounds. Now, a 
pound of air has a volume of about 13'3 cubic feet. 
Call this also, for "round numbers," 13 cubic feet, then 
8 pounds of air would be about 104 cu bic feet, and this 
volume of air would have to part with its 20° F. heat 
each minute to the apparatus, in order to develop one 
horse power. For a 50 horse power engine fifty times 
as much air would be required, or 5,200 cubic feet each 
minute; this would be the contents of a room 26 X 20 
feet on the floor and 10 feet high, which would have to 
be drawn throngh the apparatus each minute in such 
a way as to completely yield its 20° F. between 70· F. 
and 50° F. What sort of a boiler or heat-absorbing 
apparatus can we imagine which would absorb from 
air at 70· F., 20° F. of its temperature while the said 
air was passing through it at the rate of 5,200 cubic 
feet a minute? 

It would surely need to be" as big as a house," to 
use 110 fnmiIiar phrase. 

This al&o, be it remembered, makes no allowance for 
loss by friction, eddy currents, and the like, which 
would be enormous, nor for the power to put this air 
in motion. 

ObViously, such a machine would be simply huge in 
size, and, indeed, the friction involved in it would 
probably use up a large part of the power it could de
velop. 

Suppose:however, that it could be built and operated 
in place of Mr. TripIer's 50 horse power steam plant. 
Its entire output would be 50 gallons of liquid air a 
day, and this, as we have seen, could only develop in 
an ideally perfect engine %' horse power for an hour 
for each gallon or 3% horse power for a day of 10 
hours. 

This does not look as if heat obtained from the at
mosphere and operating an engine by aid of liquid air 
is likely to become a dangerous rival to the coal mine. 

On page 402 of the McClure article it is stated that 
Mr. Tripier makes his liquid air at a cost of twenty 
cents a gallon. 

We bave shown above that the maximum power ob
tainable from this liquid air, by heating it to ordinary 
atmospheric temperature, is % of a horse power hour. 
Thi"" at twenty cents, would be vastly more expensive 
than power derived from an ordinary steam engine, 
whose cost ranges from less than one cent per horse 
power hour under tbe best conditions to three or four 
cents, where a profit is included, or the conditions are 
less favorable. 

The really difficult thing to explain in connection 
with this McClure article on Mr. Tripier and his liquid 
air, is how those concerned in its publication (being as 
I do not doubt honest men) can be deceived or have so 
deceived themselves as to make and repeat such ob
viously impossible statements. 

In this connection, however, I will make a sugges
tion founded on experience. 

Some years a�o I was called upon to examine an en
gine operated with liquid carbonic acid, which was 
said to have ten times the efficiency of an ordinary 
steam engine. 

I of course told the applicant that such a tbing 
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was physically impossible and did not deserve investi
gation, but, finding that a number of substantial 
people had been so impressed by what had been shown 
them that they would not be satisfied without an in
vestigation, I consented to make one. This proved an 
easy piece of work. I found that the promoters and 
others were under the impression that a horse power 
was measured by the raising of 33,000 pounds one foot 
high irrespective of time, and in their demonstratiollr 
were contented with showing that their engine did this 
amount of work in ten minutes. As, howev£,r. a hon'e 
power involves the raising of 33, 000 pounds one foot 
high in one minute, it was obvious that the power 
shown by the carbonic a�id engine was itr of a horse 
power and not one horse power, as those exhibiting 
the engine claimed. 

This, of course, explained the situation. An engine 
developing n of a hoI'S£' power might easily require 
only llr as much fuel as an ordinary steam engine de
veloping 1 horse power, without violating any of the 
established laws bearing on this subject. The curious 
thing was that such people as were concerned in this 
matter should have been misled on su('l1 a simple and 
elementa_ry subjeet; but if they were. as I personally 
know, so misled, why may not Mr. TripleI' and his 
friends be in a similar case? 

I could give from my own personal experience many 
like examples, but have said enough for the present to 
make it evident that what is claimed in this McCIUI'e 
article as a new source of "power which costs nothing" 
is not founded on fact. but is probably the result of 
some oversight in observation or calculation not incon
sistent with honesty of intention. 

".e' .. 
THE NEW SATELLITE OF SATURN. 

Prof. William H. Pickering, as the discoverer of the 
new satellite of Saturn, suggests that the name" Phm
be," a sister of Saturn, be given to the new satellite. 
Three of the satellites, Tethys, Dione, and Rhea, have 
already been named for Saturn's sisters, and two, Hy
perion and Iapetus, for his brothers. The direction of 
the motion, which is toward Saturn,!shows that the ap
parent orbit is a very elongated ellipse and that it lies 
nearly in the plane of the ecliptic. Prof. Asaph Hall 
has pointed out that this is to be expected in a body so 
distant from Saturn. The attraction of the latter only 
slightly exceeds that of the sun. Hyperion appears as 
110 conspicuous object on the plates which have been 
taken by direction of Harvard College Observatol'Y, 
and the new satellite appears about a magnitude ano 
a half fainter on each. As seen from Saturn it would 
appear as a faint star of about the sixth magnitude. 
Assuming that its reflecting power is the same as that 
of Titan. its diameter may be about 200 miles. It will, 
therefore, be noticed that while it is probably the 
faintest body yet found in the solar syatem, it is also 
the latest discovered since the inn8l'_sstellites of Uranus 
in 1851. Prof . .James E. Keeler, director of the Lick Ob
servatory, says: .. Consid£'ringthe extreme faintness of 
the satellite and its great distance from Saturn, it is not 
surprising that this discovery was not made by visual 
observation. With a gl'eat telescope directed to Saturn 
the satellites would be far beyond the limits of the 
field." 

The last discovery of a satellite of Saturn was made 
in September, 1848, by Prof. W. C. Bond, then direct
or of Harvard College Observatory, and his son, Prof. 
George P. Bond. The satellite Hyperion was seen by 
his son September 16 and 18, but its true character was 
first recognized on December 19, when its position was 
measured by both father and son. Soon after it was 
discovered independently by Laselle at Liverpool. 

• .  e a • 
PROGRESS OF THE ZOOLOGICAL PARK. 

Two new buildings are rapidly nearing completion 
in the grounds of the new Zoological Park. Th£'se 
are the reptile house and the winter house for birds. 
The Park Department is also constructing walks and 
roads and is laying sewer and water pipes. Much work 
has also been accomplished upon the various outdoor 
animal dens. In a hollow in the park is a body of 
water which will be utilized for aquatic rodents. The 
beaver pond is also ready, while up on the elevated 
portions among the rocks work on the bear dens is 
well under way. Owing to the configuration of the 
park, many of the outdoor inclosures need but little 
changing beyond fencing in. The work on the buffalo 
house is rapidly progressing. 

• •••• 

'I'HE English Society for Checking the Abuse of 
Public Advertising, or .. Scapa " as it is called for short, 
has approached the Chancellor of the ExchequE'r 
with the suggestion that exposed advertisements 
should be taxed, contending that a moderate impost 
would tend to greatly reduce the volume of displayed 
advertisements without causin� any real loss or hin
drance to legitimate "forms of advertising. The Chan
cellor replied that he could only regard the matter 
from the point of view for revenue, and he could not 
see on what ground the tax on advertisements could 
be defended unless newspaper advertisements were 
included. 
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A BOILER OF NOVEL CONSTRUCTION. 
In a new boiler invented by Jacob F. Klugh, of 

Highspire, Penn., ingenious means have been provided 
for securing a rapid circulation of the water, a large 
heating surfacll, and a utilization of the fuel to the ut
most profit. 

Fig. 1 illustrates the boiler in perspective. parts 
being broken away to show the interior construction. 

Fig. 2 is a sectional plan view taken through the water 
and steam compartment. Fig. 3 is also a sectional plan 

A BOILER OF NOVEL CONSTRUCTION. 

view, but taken through the lower portion of the wat.er 
and heating Eections. 

The boiler comprises a series of concentric, circular 
water· sections, closed at the bottom, but opening at 
the top into the water and steam compartment. The 
outermost of these sections extends below the others, 
and is seated in a circular groove in the base of the 
boiler. By reason of this arrangement, annular heat
ing spaces are formed between adjacent water-sections; 
and a central flue is formed by the innermost water 
section, which flue extends up through the water or 
steam compartment and the crown-sheet to open into 
a heat and smoke box arranged above the crown-sheet. 
The lower, closed ends of the water-sections are branch
connected, so as to enable the water to circulate 
through the boiler. Through the water·sections and 
the water or steam compartment pipes extend; through 
the crown-sheet similar pipes extend to connect the 
heating spaces with the heat and smoke box; and in 
the outermost water-section are pipes opening at their 
lower ends into the grooves of the base. A draft and 
heating chamber sUl'rounds thc outermost water· 
section and opens into a dome. Between the heat and 
smoke· box and the dome a valved connection is pro
vided which enables the two chambers to be directly 
connected. 

In a boiler thus constructed the heat is required to 
penetrate Dnly a thin sheet or body of water, thereby 
vel'y rapidly converting the water into steam with a 
minimum amount of heat. 

• • • 
A SHIP 'S BOAT SUPPORT [NG AND LAUNCHING DEVICE. 

A ship's boat, iII. order to be launched by the ordin-

IIATSON'S BOAT-LAUNCHING DEVICE. 

J ,itutiftt �tUtri,au. 
ary method, must first be raised before being swung 
out and lowered. In cases of emergency this opera
tion could be pl'Operly performed only by a ship's crew. 
An invention patented by Henry J. Matson, of 
the steamship " La Touraine," Compagnie Generale 
Transatiantique, Pier 42 North River, New York 
city, provides a simple device whereby the launching 
of a boat can be readily pel'formed by the passengers 
without the assistance of the crew. 

Of the accompanying i1iustrations, Fig. 1 is a perspect
ive view of the device showing a boat placed thereon. 
Fig. 2 is a longiturlinal section through a supporting
block used in connection with the device. Fig. 3 is a 
cross-section shuwingthe supporting-block in two posi
tions. 

To the deck of the ship, beneath each boat, are se
cured two cross· beams. Upon guideways in these 
beams, plates slide to which the blocks which support 
the boat are hinged, in such a manner· that they may 
be swung aside to the position shown in Fig. 3, in order 
to leave the boat free. To the plates nuts are screwed 
which engage bars mounted in the beams. These bars 
have a right-handed thread at one end and a left
handed tllI'ead at the other. To the outer ends of the 
threaded bars, worm wheels are secured which mesh 
with worms on a shaft journaled in the two CI'OSS
beams, and connected by bevel·gears with a vertical 
shaft operated by a hand-wheel. 

In launching a boat, the hand-wheel is turned to 
separate the tlupporting blocks by 
the operation of the threaded bars 
which engag'e the plate-nuts previ
ously mentioned. When the blocks 
are sufficiently drawn apart, they 
are swung down intu the position 
shown in Fig. 3. The boat being 
thus left freely suspended, may be 
readily swung out over the ship's 
side and lowered by the ordinary 
tackle without the necessity of be
ing first ra.ised. The entire opera
tion may be performed by a single 
perSOll aud in much less time than 
would ordinarily be required. 

....... 
Electrolytic Galvanizing. 

A company !'tarted some two 
years ago to introduce a new cold 
process for galvanizing, and now a 
number of plants are running. The 
New York plant, with a eapacity 
of about two tons per day, gal· 
vanizes any kind of jobbing work, 
and fills sample orders for manu-
facturers to show the advantages 
of the process. A glance at the old method will show 
clearly by comparison the advantages offered by this 
new process. As is well known, zinc is the only metal 
which will effectively preserve iron from rusting, and 
therefore is used for galvanizing purposes. The pro
cess of zincing by heat is defective. It puts on much 
superfluous metal, leaving the surface of the object 
treated rough and uneven, and does not give a coating 
of uniform thickness and strong adherence. Screws. 
and threads have to be recut after treatment, involving 
much extra labor. All such defects are claimed to have 
been overcome by this new process of electrolytic gal
vanizing. A multitude of articles can thus be gal-

vanized. Screws, nuts, cutting instruments, tools 
of every description, springs, locks (inside and 
outside parts), umbrella frames and artistic metal 
articles can be treated. Screws and threads need 
no recutting; springs preserve their ela8ticity and 
temper. The coating adheres to the surface of 
the iron, and all designs retain their original 
forms. Iron sheets or wire can· be bent, folded, 
twisted, etc. , without injury to the galvanizing. 
The exposure of articles to atmospheric influences 
will not injure their rust-proof character, nor will 
saIt water cause corrosion. 

Cast and wrought iron, steel, brass and copper 
can be treated, and snch articles afterward brassed, 
coppered or silver or gold plated for decorative 
purposes. A considerable reduction in cost of 
operating is effected, 80 to 90 per cent of spelter 
being saved, and there is also a saving in fuel. 
There is no dross, which in the old process con
sumes 30 to 50 per cent of zinc, and the use of sal 
ammoniac is avoided. The gradual depreciation 
of the expensive zincing kettle, caused by burn
ing out, and the keeping up furnace fires day and 
night, essential with the old method, is entirely 
avoided. The size of the article to be galvanized 
is immaterial, it being merely a question of mak
ing tanks to correspond. The bath prepared for 
galvanizing is permanent. and only requires an 
occasional addition of inexpensive chemicals. Or
dinary zinc plates are used for anodes. The pro
cess can be made continuous-that is, the articles 
first put in the tank will be galvanized and ready 
to be taken out by the time the tank is filled 
with the material to be galvanized, provided it 
is made of sufficient size. Electrolytic galvanizing 
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is particularly adapted to articles consisting of two or 
more movable parts, such as pulley blocks, gage tools, 
snap hooks, etc. , as no parts are soldered together by 
the galvanic process. 

••••• 
AN IIIPROVED FIRE-ALARII. 

In many of the fire-alal'llIs at present in use it is first 
necessary to open the door of the box by means of a 
key before sounding an alarm. Often the box is ren
dered useless by turning the key the wrong way, and 
sometimes the key is broken by not inserting it far 
enough in the keyhole. A fire-alarm invented by 
Harlie E. Greene and John W. Haley, of Hot Springs, 
Ark. , seeks to overcome these objections by employing 
a box in which an alarm is sounded by breaking a glass 
plate and by operating a push. button. Our illustra
tions represent this irnproved fire-alarm with the door 
of its box opened and closed. 

The outer casing of the box is provided with a hinged 
door having at its lo-wer portion a glass panel. Se
cured to the lower portion of the inner waH of the 
casing is a slotted barrel, in which there slides the 
spring.pressed shank of a push-button. On the shank 
there rests a cam, the inclined upper surface of which 
engages a pin sliding in vertical guideways at right 
angles to the push-button. Through the medium of a 
series of spring-pressed levers this vertically-sliding pin 
operates a stop-lever engaging the notch of a stop
wheel journaled in the upper portion of the casing. 

AN IIIPROVED FIRE-ALARII, 

The stop-wheel is connected by clock-gearing with a 
commutator wheel provided with two brushes, one of 
wh'ch is in fixed contact with the commutator and the 
other of which is adapted to engage contact points on 
the wheel. Two line-terminals are connected by wires 
with the two commutator brushes, one line-terminal 
being directly connected with one brush and the other 
having in the circuit bell-magnets and a bell, which 
may, however, be cut out whenever it is desirable or 
necessary. 

When it is desired to send in an alarm the glass panel 
is broken, and the push-button is then forced in against 
its spring. The inclined surface of the cam will then 
raise the superposed pin; and the pin wiII operate the 
connected spring· pressed levers to raise the stop-lever 
from engagement with the notched stop-wheel. The 
clock·gearing will be set in motion and will drive the 
commutator-wheel so that the points thereon will com
plete and break the circuit as they alternately pass into 
and out of contact with the movable brush. The rela
tion between the commutator and stop-wheels is such 
that the former will make two revolutions for a single 
revolution of the latter, thus sending in two alarms for 
one operation of the push-button. Should the fire-alarm 
circuit at any time be disabled by the burning·out of 
the magnet-coils, the magnets and bells can be cut out 
and direct communication established between the 
brush and terminal. The inventors claim that the 
fire· alarm will have a resistance no greatllr than 20 
ohms, and that by cutting out the bell· coils the resist
ance is still further reduced, hence permitting the use 
of small battery-power in operating the lines. 

... � .. 
The Incineration of Garbage In HalDburg. 

At a recent meeting of the German Society of Public 
Hygiene. Meyer (Tribune medicale, N. Y. Med. Jour. ) 
described the system employed in Hamburg for the 
cremation of garbage. It applies to the central part 
of the city, occupied by about half the population. 
The works consist of thirty-six Horsfall furnaces. 'I'he 
material to be burned is delivered in sealed metallic re
ceptacles. Combustion is promoted by forcing warm, 
dry air into the furnaces. This is found to be superior 
to the English practice of employing steam. Except 
for kindling purposes, no adventitious fuel is required; 
the combustion is complete. The heat generated is 
turned to account in opemt.ing dynamo-electric ma
chines for illuminating and ot.her purposes. 
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CARDINAL WOLSEY'S HAT. 

Christ Church, Oxford, has secured a hat that once 
belonged to the great Cardinal Wolsey. Christ Church, 
Oxford, was founded by Henry VIII . ,  in 1545, but, in 
reality, he merely adopted the magnificent work com
menced by Cardinal Wolsey in 1524. It may be said 
that Christ Church, Oxford, is not a church, but a 
colle�e. The great cardinal intended " Cardinal Col
lege" to be a splendid institution for the advancement 
of learning and a memorial of his own greatness. In 
order to create it he a bolished monasteries, pulled 
dow n  churches, collected costly vestments, and sent 
agents to buy manuscripts. A considerable part of the 
building was finished in 1529. He drew up statutes 
providing for a dean, fellows, and many graduates, 
scholars, and others, and appointed the first holders to 
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these offices, and, curious to say, some of these turned 
out to be the pioneers of the Reformation. The col
le�e was at work when Wolsey fell, in October, 1529, 
and a year later the college was suppressed. Fifteen 
years later Henry V I I I. re-established it under a new 
name, but the buildings Were chiefly \Volsey's, and 
the endowments were taken from endowments pro
vided by Wolsey. 

Quite recently a new treasure was obtained by the 
college-a hat which is said to have been Wolsey's 
hat. While the pedigree of the hat is incomplete, it is 
ancient at any rate. For years it was one of . the 
curiosities of the famous Strawberry Hill collection 
of Horace Walpole. When it was sold, it was bou�ht 
by Charles Kean, the actor, who, it is said, wore it 
while he was acting. In 1898 it was exhibited at the 
Tudor exhibition, and in the same year it was bought 
and presented to Christ Church, where it will be very 
carefully preserved. 

It has a large, fiat brim of red felt; both brim and 
hat are absolutely round. The hat, is 3� inches high 
and 7� inches in diameter. It is so very round that it 
is a wonder it could 

J t itutift, �mtri,a •• 
IIILITARY BALLOONING. 

The idea of using balloons in warfare is more than 
a century old, the first attempt made to put the pro
ject into execution being in the Revolutionary War of 
1794. Napoleon organized a ballooning corps for his 
second campaign in Egypt, but, before it could be em
ployed, the wagons containing the accessories fell into 
the hands of the British. During the siege of Paris, in 
1870, balloons were used extensively, and news was car
ried by that means from the beleaguered city to the 
provinces. Among the latest additions to military 
balloons are searchlights, which are regarded as inval
uable in night reconnaissances. 

'I'here is a military school of ballooning at Aldershot, 
says The London Graphic, which is wholly responsible 
for the theory and practice of aeronautics in the Brit
ish Mmy. This institution has not only to test every 
balloon destined for the service, but also to instruct 
those whose business it is to use the balloons, and to 
facilitate the employment of balloons generally in time 
of warfare. The balloon section of the Royal Engineers 
constructs all the appliances employed, with the ex
ception of pI'eparing and fitting the skins. All the 
nations of Europe are engaged in attempting to bring 
the science of aerial navigation to perfection. It is no 
doubt a serious matter t·o consider that, if ever the 
science were made really practical, not the finest navy 
ever seen could stop the destruction of a city by a 
military balloon armed with explosives. Experiments 
at Aldershot of late have been made with a balloon of 
a very different shape from that to which we are all ac
customed. This new balloon is a weird-looking object, 
like a huge sausage floating in the air. It was, we be
lieve, first tried in Germany. In the air the balloon 
floats at an angle of about forty-five degrees to the 
horizon. It is a somewhat complicated apparatus. 
In addition to the balloon itself there is a smaller bal
loon or bag attached, which has an open end, which 
inflates with air as the balloon moves. This helps to 
steady the balloon considerably. With the same ob
ject a small balloon, like a large football, is towed 
astern of the larger. This acts like the tail of a kite, 
and assists in keeping the balloon in the particulal' 
attitude it assumes, and also helps to maintain · its 
steadiness. Oscillation is largely obviated, and special 
advantages for photographing are thus afforded. The 
little balloon at the tail also goes some way toward 
steering the balloon, for it enables the aeronaut to keep 
the head of what we will call the " sausage," for want 
of a better name, in a certain direction. This is a 
great advantage when the balloon is being towed, as, 
of course, it is generally captive. If let loose, the bal
loon would have to go before the wind, and the tail 
would still help in steadying it and keeping its head 
in the direction of the wind, which would never 
catch it athwart. 

VESUVIUS was recently covered with a heavy snow 
fall while the crater was in eruption. The sight was 
a very stranlre one ; three streams of red hot lava 
moving at one time through the white snow. 
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A CAP FOR SLIDING DOORS. 

The illustration presented herewith represents an 
improvement in caps or devices for covering the tracks 
upon which sliding doors run, the improvement ren
dering it possible readily to repair the moving parts of 
the door-mechanism. 

Fig. 1 is a pel'spective view of the device. Fig. 2 is a 
vertical section taken through the improvement. 

Secured above the door opening is a plate which i� 
bent to form a track for the door. Upon this track the 
door is hung by means of bars in which wheels are joul·. 
naled, rolling upon the track. Above the track there 
is fastened to the wall a plate provided with an in· 
wardly turned roll. 

The cap which covers the track is also made in the 
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form of a plate, but is provided with an outward I)' 
turned roU intermeshing with the previously men
tioned inwardly turned roll, so as to secure the two 
plat,es together and to form a hinge whereby the cap 
can be raised. 

The cap extends down over the door and at its lower 
end is provided with a stiffeni nlr-rod held in place by a 
roll in the edge of the plate. At each end the cap is 
provided with eyes which are engaged by hooks. If it 
be so preferred, the eyes may be formed upon the ends 
of the stiffening-rod. 

Should the wheels run off the track, or should the 
door become impeded, the cap is unhooked and swung 
up, thus enabling the necessary repairs to be made. 

The cap has been patented by the inventor, Elias H. 
Doane, Tonica, Ill. 

• • • • • 
The Use 01" Peat Moss In Enrope. 

As we have had many inquiries concerning peat 
moss, we take pleasure in giving some additional par
ticulars regarding this interesting substance which are 
furnished by United States Consul Listoe, of Rotter

have been worn. The 
brim is perfectly flat 
and measures not quite 
6 inches in width, so 
that the whole diame
ter of the hat and brim 
is about 19 inches. The 
tassels are lost, but the 
place where they went 
in can be seen. A nar
row cord ran around 
the outside of the bot
tom of the hat alon� the 
inner edge of the brim 
and passed by two small 
holes through this edge, 
so t hat the ends of the 
cord could be brought 
together and tied. That 
it is a genuine cardi
nal's hat seems beyond 
doubt, but whether or 
not it is Wolsey's hat is, 
of course, open to ques
tion. We are indebted 
to Black and White for 
our engraving and for 
the foregoing particu
lars. 

The Ascent. Towing Home. 

dam. The largest deal
er in, and exporter of, 
peat moss in the Neth
erlands writes him as 
follows: Moss litter is 
used for the bedding of 
horses and cattle, while 
the peat dust is used 
f o r  disinfecting pur
poses ; that is to say, 
by mixing it with man
ure the moisture of the 
latter is absorbed and 
there is no unpleasant 
odor. It is also used as 
a packing material for 
fruit. Mixed with mo
lasses, peat dust forms 
a fodder for cattle. This 
is mostly made in Ger
many, and the sales of 
this molasses fodder are 
daily increasing. The 
peat dust is sifted from 

---+. _ ... --

America n Locomo tives 

1"or the Barry Dock. 

The directors of the 
Barry Dock have ac
eepted American ten
ders for the construc
tion of their locomo
tives. They get quicker 
delivery and the price 
will be about $500 less 
per engine. 

With Steadying Pouch Fully Inflated. 

AN EKGLISB JULITARY BALLOON. 
In Mid-Air. 

the moss litter; the pe.at 
fiber is used in Holland 
to make horse clothes 
and carpets and also 
antiseptic w o o l  for 
dressing horses. A few 
years ago there was es
tablished at Maestricht 
works for making peat 
wool, but the enter
prise was not a suc
cess. 

No paper is made 
from peat moss in Hoi
land, and it is not be
lieved it is a fit ma
terial for paper mak-
ing. 
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Miscellaneou s  Notes and Receipts. 

Swiss Alpen Kraeuterbitter-Liqueur.-(Bitters-Iiq ueur 
made from Alpine herbs.)-

Gen�i.n root: . . . .  . . • • • • • • • . . . . . . . . . . . .  . • . • . . . . .  . . .  . . . .  500 gnns. 
Jumper bemes . . . • . • • • . . . . . . • . • . • . . • • .  . . • . . . . . . .  . 500 .. 
G.lanWll root. . . . . .  . .  . . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . .  . . .  . . . . . . .  500 .. 
Angelica root . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 240 " 
Thyme . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120 " 
S.ge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1�O .. 
Calamus . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . .  . . . . . . . .  120 " 
Cellon cinnamon . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . 120 .. 
Sp rit 60 per cent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 liters. 

Digest eight days and add, after pressing and filter
ing, Malaga wine 5 to 6 liters. Water, up to 100. Color 
brown.-Colonialwaaren Zeitung. 

Diamonds in a Volcano. -An interesting discovery 
from a geological view-point has latterly been made 
in;the Witries Hoek Mountains, in Natal. On the sum
mit of an extinct volcano near the edge of a lake fill
ing the former crater, soundings have established the 
presence of a sand layer containing small diamonds. 
It would be instructive to know whether these dia
monds were there accidentally or whether the find 
is connected with a diamond field. for the said moun
tains are not situated in a ciistrict known to be diaman
tiferous. Considering the latter supposition, the pres
ence of precious stones in the crater of a volcano will 
doubtless throw some light upon the formation of 

J?recious stones i n  nature.-Die Edelmetall Industrie. 

To Reproduce Old Lithographs.--Prepare a bath con
sisting of sulphuric acid,  3 to 5 parts, accord ing to the 
age of the picture, thickness of the paper, etc. , alcohol 
2 to 5 parts, water 100 parts, in which the picture is im
mersed for 5 to 15 minutes, whereupon it  is spread face 
downward on a glass or ebonite plate, al Iowing a weak 
jet of water to run over it for a time. If the paper is 
,-ery thick. the sheet is turned over anci the water is 
permitted to run over the face as well. Now remove 
the lithographic print, lay it on a piece of blotting 
paper, cover it with another, and dry the picture as far 
as possible between the two blot.ters. 

The print, still somewhat moist, is then, with�the pic
ture upward. laid on a glass plate, well smoothed down 
and covered with a layer of weak gum solution, using 
a very soft sponge. The picture is now ready to take 
the printer's ink or li tb()grapher's ink diluted with oil 
of turpentine, as is customary in lithographing. After 
this is done, spread a sheet of suitable paper on it and 
pass a dry roller over it. A reversed imprint is the 
result, which is transferred to a zinc plate or a l itho
graphic stone, from which numerous impressions can 
be made.-Neueste Erfindungim und Erfahrungen. 

Ooating for Parts of Iron in the Open Air.-The iron 
parts are cleaned with suitable tools, the joints puttied 
up and prim in/;{ is done with a paint consisting of iron 
minium and linseed oil varnish, which is applied twice. 
When the grounding is perfectly dry, coat twice with 
a paint consisting of white lead 1 kilo. , zinc·gray 1 
kilo. . ultramarine 20 gramllles. finely ground with 500 
grammes of boiled linseed oil. Cast iron or wrought 
iron water pipes are painted with gas tar h eated to 
1 800 C. or with a mixture of asphalt 1 ki lo. with colo
phony 1 kilo. , which is thinned with tar oil. 

A coating for iron which is impervious to fire is ob
tained as fol lows : First apply a water-glass solution 
which is mixed with finely powdered glass. After dry
ing, lay on a thin paint  consisting of quartzose sand 14 
pa.rts, powdered hammer-scale, slaked lime � part, clay 
� part, and water-gla.-�s solution as neces�ary. 

Rust-proof paint for iron and steel.-Dissolve caout
chouc in benzine, and put on the thickish solution by 
means of a brush. 

Coating for wrought iron pipes.-Boil 72 per cent of 
('oal tar, free from oily SUbstances. with 28 per cent of 
crude asphalt until the necessary consistency is reached. 
The mixture must not be overheated.-Centralzeitnng 
fUr Optik und Mechanik. 

Piercing Majolica and Porcelain. -Ceramic objects 
can be quite readily pierced with steel tools. Best 
suited are drills of ordinary shape, hardened like 
diamond and moistened with oil of turpentine, if the 
glaze or a vitreous body is to be pierced. In the case 
of majolica and glas8 without enamel the purpose is 
best reached if the drilling is done under water. Thus, 
the vessel should previously be filled with water and 
placed in a receptacle containing water, so that the 
gimlet is used under water, and, after piercingcthe clay 
body, reaches water again. In the case of objects 
glazed on the inside, instead of ijIling them with water, 
the SPl)t where the drill must come through may be 
und erlaid with cork. The pressure with which the 
drill is worked is determined by the hardness of the 
material, but when the tool is about to reach the other 
� ide it should gradually decrease and finally cease 
almost altogether, so as to avoid chipping. In order 
to enlarge small bore-holes already existing, three·cor
nered or four-square broaches, ground and polished, 
are best adapted. These are likewise employed under 
water or, if the material is too hard (glass or enamel), 
moistened with oil of turpentine. The simultaneous 
use of oil of turpentine and water is most advisable in 
all ca86S, even where the nature of the a.rticle to be 
pierced does not admit the u�e of oil alOlle, as in the 
case of majolica and non· glazed porcelain, which ab
sorb the oil, without the use of water.-1detallarbeiter. 

J t itutifit !mttitau. 
A CONVERTIBLE DUSTING·BRUSH. 

The accompanying i l lustration represents a simple 
dusting-brush, so constructed that the handle, without 
being detached, may be shifted from one end of the 
brush to the other, so as to secure a uniform wear of 
the bristles. 

Fig. 1 is a perspective view, showing the brush and 
handle arranged to form a long-handled brush. Fig. 
2 is a side elevation showing the brush and handle ar
ranged to form a floor brush. Fig. 3 is a transverse 
vertical section of the brush. the handle being omitted. 

The dust· brush is provided with a tubular portion 
open at both ends, into w hich a double-encied handle is 

HAlt'S CONVERTIBLE DUSTING-BRUSH. 

adapted to fit. At its upper face the tubular portion 
is provided with three apertures, one at each end and 
one at the center. At the bottom of the tubular por
tion, in transverse alinement with the central aperture, 
a depression is formed, as shown in Figs. 2 and 3. 

The handle at each end is pro\-ided with an aperture 
which is adapted to register with the end apertures of 
the tubular brush portion. 

When the bru&b is to be used as a hand· brush, the 
handle is run through the tubular portion, and is se
cured by means of a pin which passes through the 
handle aperture and through one of the end apertures 
of the tubular portion. 

By causing the pin to pass through one or the other 
of the end 'apertures, the brush can be converted from 
a short to a long-handled brush. Fig. 1, for example, 
shows the arrangement of the parts for a long-handled 
brush. When the brush is to be used as a floor brush 
the handle is inserted in the central aperture

' 
of th� 

tubular portion and into the . depression registering 
with the central aperture, as shown in Fig. 2. The 
frictional engagement between the walls of the central 
aperture and depression and the handle is sufficient 
to maintain the handle in the brush body. It is evi
dent that a brush thus constructed can be so arranged 
in its parts that the bristles may be evenly worn. The 
inventor is  Henry H. Ham, of Portsmouth, N. H. 

.. . . . .. 

A NEW FORM OF FIRE-ESCAPE. 
There has recently been patented by Emile Robiole, 

of 313 Amsterdam Avenue, New York city, a novel fire
escape, in which a piece of furniture is used as an 
anchor for the ladder. 

A NEW FORM OF FIRE-ESCAPE. 

Fig. 1 is a perspective view showing the fire-escape in 
operation. Fig. 2 is a section of a chair, showing the 
general arrangement of the parts of the fire-escape. 
Fig. 3 is a section of a portion of the device, showing 
the position of the p arts when the ladder is  running 
out of a window. The chair or other piece of furniture 
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is provided with the usual seat and legs, and with a 
supplemental back behind the ordinary back. Below 
the seat a casing is arranged which communicates with 
the space between the two backs. In order to enable 
the chair to serve as an anchor, a heavy weight in the 
form of a plate is attached to the lower portion. Within 
the casing a spindle is mounted, upon which a fire-lad
der, formed of steel wire cables to which steel rungs are 
secured, is wl)und. A portion of this ladder extends 
up between the two backs. and, at its outer end, is  
provided with a heavy weight normally resting upon 
the upper end of the back and upon a roller in the sup
plemental back. When not in use, the various parts 
will be in a position to enable the chair to be moved 
from place to place. When it is desired to use the fire
escape, the chair is moved to a window, as shown in 
Figs. 2 and 3, and the weighted end of the ladder 
thrown out of the window. As the window-sill might 
interfere with the downward movement of the ladder, 
the inventor has pivoted arlDs to the back of the chair, 
in the free ends of which arllls a roller is journaled. This 
roller enables the ladder to unwind readily ; and the 
connection of the arms with the piece of fnrniture is 
such that they will serve as braces to prevent the tip
ping of the chair. When the fire-escape is not in USE', 
the arms will hang downward as shown in Fig. 2. In 
order to wind up the ladder after having been used, a 
winding-crank is employed which fits in a socket in 
the ladder-spindle. 

. . . .. . 

A Rectifier f"or Alternating Currents. 

For many purposes in which electricity may be used, 
says Dr. Kalischer in the Elektrotechnische Zeitschrift, 
the direct employment of alternating currents is not 
convenient. In consequence of this, one has been 
forced to make use of intermittent direct currents. 
But the rectifiers with lDovable parts finding employ
ment. for this purpose are 1lI0re or less unreliable and 
irregular in their action, besides which a loss of energy 
is represented by the sparking which occurs at the con
tacts upon the opening and closing of the circuit. The 
substitution of a rectifier without these defects, and 
adapted to work in conjunction with alternating cur
rents, would therefore appear desirable. This has been 
rendered possible by the recently published discoverieR 
made independently by Messrs. Pollak and Graetz, who 
have utilized cel·tain properties of aluminum to assist 
in rectifying alternating currents by employing anodes 
of this metal in conj unction with certain electrolytic 
solutions, such as, for instance, potash-alum and soda
alum. By this means a

' 
very great resistance may be 

opposed to the passage of the current in one direction, 
which is, indeed, quite prevented provided its E. M. F. 
does not exceed a certain maximum. 

It is obvious from the foregoing that if we connect 
one or several such cells, as may be necessary (in se
ries), possessing aluminum or lead or carbon electrodes 
in circuit with all alternate current generator and the 
primary winding of an induction coil, the current will 
be able to circulate through this winding only when 
the aluminum forms the cathode, so that the coil will 
be alternately choked and opened with perfect regn
larity. By employing two cells or group of cells, it is 
further possible to excite two inductions simultaneous
ly, and so to fully utilize the current generated. It 
need hardly be added that a part of the alternating 
current may be employed for other purposes without 
in any way interfering with the action of the induction 
coils. Electro·plating baths might also be connected, 
as will be readily understood, and at the same time a 
portion of the current frOID the common source of gene
ration transformed into a continuous current through 
the medium of the arrangement of connections sug
gested by Messrs. Pollak and Graetz. 

• •  1 . ..  
The Manna of" the Bible. 

In a recent number of La Nature there is an inter
esting note by M. Henry Castrey on the manna of the 
desert, which played such an important part in the 
history of the Jews. At the present day Arabs who 
are compelled to traverse the sandy desert wastes of 
Arabia not only feed their camels upon this lit tle 
known food, but also consume it themselves. The 
. .  manna " is really a fungus, the thallophyte, eithel' 
Canona esculenta or Lichen esculentus. The fun
gus is very abundant and is found upon the sand 
after every rain, sometimes in great mounds or heaps. 
It is of a gray color and is about the size of a pea, 
and it breaks with a mealy fracture, and the taste 
is rather agreeable and somewhat sweet. When eaten 
it acts as a laxative. and the analysis shows that the 
fungus has the following composition : 

Per cent. 

Water . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  16 
Nitrogenous matter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I4 
Non-nltrogenons matter. . . . . .  . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . . . . .  .:111 
Carbohydrates. . . . . . . . . . . . .  . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32 
Fat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " 
Mineral matter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

This analysis demonstrates the fact that the manna, 
while not a complete food in the strict sense of the 
term, is still rich in certain kinds of food material and 
it is capable of BUliltaoining life for a time. 
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Lightni ng Protection. 

To the Editor of the SCIEN'rIFIC AMERICAN : 
Referring to t.he excellent article by Mr. Hopkins on 

.. Lightning Protection " (SUPPLEMENT. March 25, 
1899, page 19484), I beg to suggest that a protection ful
fil l ing all the indications may be very cheaply arranged 
on a country house by nailing a few lengths of common 
barbed wire to the roof and bringing the ends to a 
poi nt where they can be twisted around the iron pump 
of a driven well. 

T his gives an enormous number of points and a per
fectly adequate water connection. The device was 
used many years ago by the late Dr. Henry J. Bigelow, 
of Boston. for the protection of a smal l isolated wooden 
house at Nantucket. and has apparently bean perfectly 
effectual. W. S. BIGELOW, M. D. 

60 Beacon Street. Boston. 

German Steel A rch Bridges. 

To the Editor of the SCIENTIFIC AMERICAN : 
You r issue of March 25 wil l  be read with great inter

est by all civil engi neers i nterested in the introd uction 
of bridges that will be more Illsthetic in their design 
and still retain their stabi l i ty. etc. 

For the beautiful il lustrations of the two bridges 
aet·oss the Kiel canal (Holstein . Germany), at Levensau 
and Grflnenthal, you will have the acknowledgment 
and than ks of the entire profes!lion. 

As to the credit due in designing these bridges, I he
Iieve Mr. Mtlller v. d. Werra is in error. The bridge 
at Grtlnent.hal was designed by Mr. Claus Greve. C. E.,  
an assistant to Mr. Fliltsch, chief engineer of the said 
canal and of late one of the com missioners appointed 
to examine into the practicability and cost of the 
Panama canal. 

For above work Claus Greve received recognition and 
a decoration in person. during th'3 time of its inaugu
ration. by the Emperor of Germany. 

H. ROHWER, 
As. Eng. Mo. Pac. Ry. 

Sedalia, Mo. , April 6, 1899. 
[Our correspondent is in error in supposi ng that the 

credit  for designing the Grtlnenthal bridge was given. 
in the article referred to, to Prof. Krohn, the designer 
of the Levensau bridge. We are obliged to Mr. Roh wer 
for supplying us with the name of the designer of this 
notable structure, which was inadvertently omitted 
from the article.-ED.] 

• • • • •  
Twelve-pounder. HeUer than Six-pounders Cor 

the llIalne. 

To the Editor of the SCIENTIFIC AMERICAN. 

The description of the new battleships of the " Maine " 
class, recently given in the S CIENTIFIC AMERICAN, dis
closes the fact that they are to continue a feature for 
which our ships are already notorious-namely, the 
lack of a sufficient number of small rapid-fire guns. 
To give a first-class battleship, in the year 1899, a 
secondary battery composed of twenty-four 6 and 1-
pounders seems incredible, especial ly in  American 
ships, which have always had at least the reputation 
of a heaviE'r armamE'nt fo.· their size than any afloat. 

The small rapid-fire gun has shown its value more 
and more every year. In the battle of the Yalu it did 
a great part of the execution on both sides. At B,anti
ago the 6 · pounders were responsible for a large propor
tion of the total damage inflicted. At Manila, the 
sweeping of the decks by these small guns contributed 
largely to the wretched showing made by the Spanish 
gunners. Moreover, at Santiago the t wo Spanish de
stroyers were princi pally demolished by the fire of these 
small rapid-firers. 

Here are the three im portant battles so far fought 
with modern vessels, and in each of them the rapid-fire 
gun has played the predomi nant part. 

There is also another event in which the ship's safety 
will depend al most entirely on the small rapid-fire guns 
-namely. a night attack by a tOl·pedo boat fleet. 
Here every rapid-fire gun wi l l  count and the ship lack
ing them is sure to suffer. 

A table comparing the " Maine " with representative 
foreign shi ps will be found somewhat startling. 

Name. Tons. 

Maine • . • . • • . . • •  12,500 

Betwisan. • • • • • •  12,700 
Tri SviateteIia . •  12,840 

Majestic • • • • • . . .  14,900 

Bonvet • • • • • • • • • 12,200 

Kaiser Wilhelm 11 .100 II . • • • • . . • . . . .  
Italia • • • • . . • . • • •  14,387 

Aaahi . . • • • •• . •  _ . 15,200 

Armament. 

Four 12 in .• olxteen 6-ln ., twenty 6-pr .• four S-pr •• 
four I -pr. 

FOUT 12-in_. twelve 6-in ., twenty 12-pr., twenty
�Ight smaller. 

Four l2-in., eight 5·9 In . •  fonr 4·7-in., llfty-slx 
smaller. 

Fonr 12-ln , twelve 6-ln. ,  eighteen 12-pr., twelve 
a-pr . •  8 m. 

Two 12-ln ., two 10·8- in . •  eight II�-In., eight 3·9-
in., twelve l ·S-ln .• twenty 1·4-in. 

Four 9·4-ln., eighteen 5-9 in., twelve 18-pr., 
twelve 1·4-10 •. 8 m. 

Fonr lOll-ton, eight 6-ln., four 4'7-10., twelve 2·2-
In. ,  twenty-four l ·4-ln., 2 m. 

Fonr 12-in • •  fourteen 6-in., twenty 12-pr., eight S
pr •• four �-pr. 

The a.vera�e number of rapid-fire guns on foreign 
ships is seen to be over forty. Compare with the 
.. :Maine " the Russian ship now bailding at Cramps, 

J t itutifit jmttitau.
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the .. Retwisan," or tHe .. Majestic," of the English 
navy. The .. Retwisan " has nearly twice as many 
small 'rapid-fire guns as the " Maine," guns. moreover. 
of much greater power. consisting chiefly of 12 and 3-
pounders, instead of our 6 and 1-pounders. The " Ma
jestic " also shows this same superiority. 

As is well known. the 3-pounder has a much greater 
range than the 1-pounder, and. of course, the 12-pound
er is manifoldly more powerful than either. The 1-
pounder is notorious for its short range, so short in
.deed that the gun would be seldom in range at the 
distances which modern artillE'ry compels. 

In the matter of small rapid-tire guns alone. both the 
. .  Majestic " and .. Retwisan " are decidedly superior 
to the " Maine. " The argument is made that 

·
the 

" Maine's " four extra 6-inch guns equalize the batter
ies ; but no reason is appa.·ent why our ships should 
not have a reasonable number of the small guns also. 

The 6-inch guns on the Ilpper deck of the " Maine " 
might be placed fa.·ther apart, forward and aft on each 
side, as in the " Canopns," so as to allow several small
er guns to be placed in the interval between them. 
Then, also, the two 6-inch gllns would be in less danger 
of being put out of actiolJ by a single shot. Several 
small guns could also be pla.ced on the boat deck. 
There is room for at least four more of these there, 
without interfering in any way with the boats. 

Many foreign ships are overgunned. Possibly the 
Russian vessel now bui iding at Cramps. the •. Retwi
san," has more gllns than can be carried advantage
ously. The English, however. have always beE'n ex
tremely conservative in this respect ; sometimes they 
have gone to the other extremE.' of undergunning their 
ships ; but the constant feature of English sh ips, which 
may be always depended upon, is the reasonably small 
number of their guns. 

Why, therefore, should the . . Maine " carry twenty
eight of these all-important guns when the " Majestic" 
has thirty-eight - thh·ty-ei�ht, moreover, of greatly 
superior power ? 

Why do we so completely ignore the lest!ons of the 
Spanish war, and drop our old tradition, its value so 
often proved, of well-gunned ships ? L. F. B. 

589 N ort,h State Street, Chicago, Ill. 

[Our correspondent does not realize the enormous 
difference in power which results from increase of cal i
ber. The four extra 6-inch guns on the " Maine " re
present in thAir destructive power much more than 
the difference between the twenty 6-pounders of the 
.. Maine " and the twenty 12 pounders of the " Ret wi
san." 

However, his argument is on the whole well made ; 
for it is officially stated that the 6-pou nders wil l  be re
placed by 12-pounders before thE' ship is launched.
ED.] 

The Telephone I n  the U nited States. 

According to the annual report of the American Bell 
Telephone Company. last year 1 ,231 ,000,000 messages 
were sent. 'fhe company now has under rental 1, 124,-
846 instruments. This is a gain of 205, 725 during the 
year. On January 1 there wer� 1 , 126 exchanges, 1,008 
branch offices, and 772 989 miles of wire. There was a 
total of 338. 293 circuits, 19, 668 employes. and 465, 180 
telephone stations. The estimated number of ex('hange 
connections daily in the United States by last account 
was 3,823,070. The cost to subscribers varied from less 
than 1 cent up to 9 ·4 cents pAr connection. These fig
ures are of great interest when taken in connection 
with similar statistics of telephone service abroad. In 
1898 the Bell Telephone Company had, as already 
stated, 465. 180 exchange stations, while in Germany in 
1897 there were only 173, 981 ; in F.·ance. 45,000 ; in all of 
cont inental Europe. 453. 844 ; in Great Britain and Ire
land, at the end of 1898, 103,084. 

• .  e . •  
Wireless Telegraphy. 

The French government has commissioned Signor 
Marconi to install his apparatus experimentally on a 
cruiser. If the experiment proves a success, several 
French warships will  be provided with the apparatus. 
The storm test of the Marconi system has been made, 
the wind blowing a gale in England and the rain 
storms were con!ltant. Siruilar conditions prevailed 
at Boulogne, but the messages passed as readily and 
as distinctly as though the water was calm. Signor 
Marconi states that he thinks of coming to the U nited 
States in October to execute several commissions for 
fixing his apparatus between various towns. 

• • • •  
The Cancer 1lIlcrobe. 

The Paris Figaro has announced that Dr. Bra has 
found the microbe of cancer, and that there is reason 
to hope that the discovery may soon lead to a certain 
cu re of that d read disease. Dr. Bra is modest and 
cautious in his statements. sayin� that- it m ust be 
months before a definite an nouncement would be pos
sible. What he has succeeded in doing, however, is to 
isolate and cultivate a parasite from cancerous tumors 
and to produce therefrom cancer in ani mals. The 
parasite is fungus-like and is certainly the specific agent 
of cancer. Dr. Bra. has IIpent some four years in his 
researches on the origin of cancer • 
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Mr. L. W. Longstaff, a Fellow of the Royal Geo
graphical Society, has donated $125.000 to the Society 
for the purpose of equipping a British Antarctic ex
pedition. It is thought probable that the vessel to be 
fitted out will co-operate with the German expedition . 

The Counci l of the British Association has selE'ct.ed 
Sir William Turner. F. R. S. , professor of anatomy i n  
the University of Edinburgh. as president o f  the As�o
ciation for the Bradford meeting. which is to be he ld  
next year. 

The Soudan bridge order which was given to a Penn
sylvania firm is  creating a great impression i n  England 
and has awakened bitter opposi tion. Some of the 
newspapers go so far as to say that the tran!'action was  
scandalous and that the specifications were altered in  
favor of the  American contractors. This  i s  denied by 
the builders of  thl> bridge. 

The Russian ice breaker " Ermak," which was design
ed by Admiral Makaroff. has reached Kl"Onstadt, crush
ing the ice with ease. When the island of Sescar was 
sighted, large floes of ice varying in  thickness from 
9 to 16 feet were met with. The ice was broken 
into large pieces which floated astern, but so arduolls 
was the task of getting through the solid mass that the 
rate of progress WaE but 2� knots an hour. 

There is a remarkable collection of astronomical 
photographs at Harv8,rd Unive.·sity. They are kept 
by Mrs. M. P. Fleming, who is curator. The p hoto
graphs taken at Cam bridge and Arequipa are pre
served and arranged in catalogues as is done with 
books, but the plates thelllselves are actually preserved, 
because no paper copy can repeat all the minute ac
curacy of the original negal.ive on glass, and prints are 
not taken from them for scientific use, but only for 
illustration. If one is dE'8troYl'd, it cannot be replaced. 
So it necessitates the g.'eatest possible care in preserving 
them. 

There is now an excellent chance of Boston havi ng 
another Subway. The Committee on Metropolitan 
Affairs of the Massachusetts Legislature has given a 
hearing to the proposition of the Mayor for another 
Sub way. The proposed route extends parallel with 
the Charles River on the Boston side and involves the 
tunneling of Beacon Hill. It is proposed to connect 
the new Subway with the existing Subway at Scollay 
Square. The cost of the new project is estimated at 
$3,000,000. 

A special messenger of the American District Tele
graph Company was reoontly sent by Mr. Richard 
Harding Davis from London with a letter to New 
York. one to Philadelphia, and one to Chicago. The 
boy was sent by the novelist in an effort to beat the 
Postal Union mai l  service, and this is undoubtedly the 
longest trip on record which a district telegraph boy 
has ever made. He is known at home as messenger 
No. 757 ; he is thh·teen years old and rejoices in the 
name of Jaggers. 

. 

Mr. Jeremiah Head died on March 10. He was one 
of the best known consulting engineers in England. 
His paper read before the Institution of Civil Engi
neers in 1896 on the American and Engl ish methods of 
making steel plates, and a paper which he contributed 
in February to the same Institution in connection with 
his son on " Lake Superior Iron Ores, " were a revela
tion t.o a large number oi people in Great Britain who 
had not realized how rapidly AmeriC'ans were forging 
ahead in the prod uction of iron and steel, and the 
many i 1nprovements that had been introduced in 
transatlantic practice. 

A task which has been undertaken in the interest 
of com merce was begun by the voyage of whalers to 
the Arctic Ocean, to test the Arctic currents. The 
effort to secure facts about the current and of the 
existence of a circular polar current  was inaugurated 
by the Geographical Society of Ph iladelphia, backed 
by the United States government. Fi fty patent ca�ks 
of a. peculiar make have been const.l"Ilcted in San 
Francisco, and will be sent out in the United States 
revenue cutter " Bear " and vessels of the whaling 
fleet. They will be distributed in d i fferent parts of 
the- ocean and will be picked up by vessels which pass 
them later. It is thus hoped to determine the currents 
of the Arctic and the theory of an open ('urrent around 

the pole from the Atlantic to the Pacific. 

Recently a curious sight was seen on Center Street. 
New York. when the old water tank of the Manhat
tan Company was exposed to view. April 2 was the 
centennial ann i versarv of the bank of the Manhattan 
Com pany. It was i n�orporated in  1799 for the pU \"po�e 
of supplying the smal l city with water. The real motive, 
however. was to organize a bank in opposition to 
the Ban k of New York. In order to keep its cha.·ter, 
thE' company must su pply water ; so that the old tan k 
has been kept in working order and the engine has 
been kept goi ng pumping water. The tank is 40 feet 
in diameter. In 1840 the company had about 25 mi les 
of wooden pipe and 14 mi les of i ron pipe. At about 
that time its usefulness as a water supply ceased and 
the Croton system came into use. From time to time 
these wooden and iron pipes are unearthed. 
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NAVIES OF THE WORLD. 
V. -GERMANY. 

H ISTORICAL. -In looking over the official list of the 
Gerlllany n avy, 011e is struck with the fact that it con
tai ns the name of only oue ship, the •• Kllnig W ilhehu," 
lau nched prior to the Franco-German war and the 
u n i fication of Germany. The German navy has grown 
to its present proportions under the rule of the Emper
O I'S, and, particularly, under the fostering care of Wil
l iam II. At the outbreak of the war of 1870, th ere 
were but five ironclads to oppose the forlllidable fleets 
of France. The best of these was a fine broadside bat
tlesh ip, the " Kllnig Wilhelm," of 9, 567 tons, w hich had 
j ust been completed in an English yard, and was armed 
with a powerful battery of eighteen 
to·inch, four 8�-inch, and six 5 ·9·inch 
breech ·loading guns. Besides the 
" Kllnig Wilhelm " there were two 
broadside ships of 5,000 and 6, 000 tons, 
and two small coast defense monitors. 
In addition to these there were sOllle 
twenty-five gunboats and dispatch 
boats, and this little fleet of some thirty 
vessels was all owned by the one state 
of Prussia. 

D uring the decade immediately fol
lowing the war, Germany added to 

J t itutifit �lUttitau. 
Wilhelm " of 4, 400 tons and 1 9 '8 and 18'7 knots speed, 
launched in 1887. 

When the present Em peror came to the throne, the 
German navy, in cOlllparison to the magnitude and 
growing importance of the llIerchant m arine, was alto
gether inadeq uate, and the young Kaiser, who is an 
ardent yatchsman and, like his brother Henry, a thor
ough sailor at heart, set himself with characteris tic 
energy to the work of reconstruction. For the ten 
year,; of his reign he has exerted all the powerful 
prestige and influence of his position to bring the Ger
Illan people to real ize the necessity for creating a 
navy commensurate in n U lll bers an d power with the 
growing cOlllmercial interests of the Fatherland. His 

her navy four serviceable battleships �!I ••• lIiiil •••••••• i ••••••••••• of the belted and central citadel type - : 
so generally favored at that time, the 
" K!liser, " " Deutschland," " Preussen" 
and .. Friedrich der Grosse " ;  and 
they were followed by the four central 
citadel aud partially belted ships of 
t.he " Sachsen " class. These were all 
s h i ps of frolll 7, 000 to 8, 000 tons dis
p lacement, 14 knots speed, and fairly 
po w e rf u l  batteries of Krupp guns of 
I he o lder patterns. Between 1876 and 
It!80 there were also built eleven small 
belted coast defense vessels of 1 , 109 h Brandenburg " Class of Four Battleships. 

.... 
•.. 
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plete new navy, the construction and cost of which 
was to have been spi'ead over a period of seven years ; 
although as finally passed the period is l imited to six 
years. The bill provides, in addition to new torpedo 
boats and gunboats, for the raising of the stl'ength of 
the navy to 17 battleships, 8 coast defense vessels, 9 
large cruisers and 26 slllail cruisers. This will involve 
the con struction of 7 new battleships, 2 large and 7 
small cruisers, and new gunboats and torpedo boats, 
which wi l l  be built to take the place of obsolete vessels 
of this class that wi l l  be removed from time to time 
from t.he active l ist. The total cost will be about 
$103, 000,000 and the ships will all be in com mission 
by the close of 1904. 

PRESENT STRENGTH O�' THE NAVY. 
-On the first of Jan u ary, 1899, the 
German navy, reckoning on the basis 
assu med in (>ur cOlll parative estimate 
of the navies of the world (SUIENTIFIC 
AMERICAN, December 31 , 1 898) included 
the following shi ps as built 01' build
ing : 19 battleships, 1 armored cru iser, 
12 protected cruisers of between 2,000 
and 7,000 tons displacement, and 22 
small cruisers and gunboats-a total of 
73 vessels with an aggregate of 299,-
637 tons displacement. This places 
Germany between th e United States 
with 303,070 tons and Italy with 286,-
175 tOilS total displacement. If the 
U n ited States should keep up the rate 
of i ncrease w hich has llIarked the last 
two years, during the years covered 
by the German Septennate bill, this 
country will have greatly increased 
its lead over Germany by the close 
of 1904 ; but unless Italy should in
crease her present rate of progress, she 
will faJ! yet fUl·ther behind t he north
ern navy in n umbers and strength. 

BATTLESHIPS. - The most formid-

��� . .  - -� p:;&: . . . . . . .  m -fi--A U1F:� . h  .. 
" Raiser Friedrich III." Class of Four Battleships. " Siegfried " Class of Eight Ooast Defense Ships. 

First-class Armored Cruiser " Fuerst Bismarck. " " Hertha" Olass or nve Protected Cruisers. 

tons and 10 knots speed, each arllled with a 12-inch 
gun, and sOllie score of small unarmored cruisers and 
gunboats were added to the navy. 

The decade 1880-90 was marked by an almost total 
stagnation in the construction of armored ships, only 
one small battleship, the • •  O ldenburg " of 5, 200 tom 
and 13 '5 knots speed, being added to the navy, if we 
exclude one or two of the above m&ntioned coast dp· 
fense vessels which were completed in 1880-81.  The 
new construction during this period was confined to 
gun boats and small cruisers. Two of the former were 
built, and fourteen of the latter, the cruisers being. 
with t wo exceptions, vessels of 2, 000 tons displacement 
and less, and lIeveral of them possessing a speed of 14 
knots and less. The most important of these ships 
were the protected cruisers " Irene " and " Prinzess 

NAVIES OF THE WORLD-·V. GERIIANY. 

efforts have been crowned, first with partial, and lat
terly with com plete, success. In the first half dozen 
years of his reign he has seen that splendid quartette 
of first·class battleships known as the " Branden burg " 
class added to the navy, together with the eight 
effective coas t defense vessels of the " Siegfried " type, 
while in the last fi ve years the cruiser classes have been 
augmen ted by such v('sse\s as the " Kaiseri n Augusta," 
the " Gefion ,i and the effective vessels of the " Hertha " 
type. 

The crowning success of the Emperor's policy, how· 
Aver, was witnessed in the passage last year of the 
famous Naval Septennate Programme. 

The Naval Septennate bill (so named because it 
is patterned after the system adopted for the army) 
provides for the creation of what is practically a com-

able ships in commISSIon in the German navy are 
the four powerful battleships of the " Brandenburg " 
class. The striking feature of these ships is the 
power of the main battery, which includes six, in 
place of the custom ary fou r  heavy guns. The 
only other warships that are thus distinguished are 
the Russian battlesh ips of the " Sinope" class, which 
carry six 12-inch B. L. rifles within a central bar
bette. The " Brandenburg's " guns are not so heavy, 
being of 11 inches caliber, but they are better distri
buted, and she is able to concentrate all six gUlls on 
the broadSide, which the " Sinope" cannot do, although 
she can train four gnns ahead, agai nst the .. Branden
burg's" two. The iruns of the "Branden burg" are better 
protected, as the breech of the gu ns is covered with a 
shield, while the Russian gunners must work in an 
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3.--Third-class Battleship " Preussen. " Also " Friedrioh der Grosse. " 
DIsplacement, 6,770 tons. Speed, 14 knotl!. NorlDal Coal Supply, 550 tons. ArDl.or : Belt 

9 inches ; gun pos,tions, 8 inches. A rlDalDent, four 10'2 B. L. ritles, two 6'6-inch B. L. ritles, ten 3<4 
inch rapid-fire guns. six machine guns. Torpedo 'rubes. 4. COlDpleJuent, 537. Date, 1873. 

- - c, - , - #" _ -::. .- "-:: 

• 

5.-Proteoted Oruiser " Gefion." 
DlsplacelDent, 4,207 tons. Speed, 20 knoll!. Normal Coal Supply, 950 tons. Armor: S inch 

creek; gun positions, � Inches. ArlDalDent, eiJtht 5'9-lnch rapla-tIrers, ten 4'I-inch rapid-firers, six 
1'9·lnch rapid-firers, two machine guns. Terpe�o Tubes, 2. Com plement, 312. Date, 1893. 

7. -t'roteoted Cruiser " Hertha. " Olass of Five Ships. 
DIspI�.cement, 5,650 tons. Speed, 20 knotl!. NorlDal Coal Supply, 500 tons. ArlDor: Gnn �l�o

h
ns, 4 1n

d
CheS; deck, 4 lnclies. ArlDalDent, two 8'S-lnch rapid-firers, e1ght 5'U-inch rapid-firel"!!, ten 

8C··4-..... c 
)
rapl .firers, ten l'4-lnch rapld·firers, four machine gons. Torpedo Tubes, ' 3 (submerged). 

omn emen •• 440. Date. 1 R!l7  

r..., 'J -,....... 

4. -Reoonstruoted and Rearmed Battleship " Koenig Wilhelm. " 
DlsplacelDent, 9,757 tons. Speed, 14'7 knots. NorlDal Coal Supply, 700 tons. ArlDor : Belt, 

12 inches; gun positions, 6 inches, deck, 2).2 Inches. ArlDalDent, twenty 5·9·inch rapid-fire guns, 
eighteen 3·4-inch rapld·fire guns, eIght machine guns. Torpedo Tubes, 5. ComplelDeut. 7;;9. 
Date, orh;inally built 1868; reconstructed and rearmed lR96. 

B.- Ooast Defense Vessel II Heimdall. " ., Siegfried )' Olass of Eight Ships: 
Displacem ent, S,500 tons. Speed, 16 knots. NorlDal Coal Supply, 225 tons. Armor: Belt, 

9!4 mches ; gun positions, 7!J:( inches; deck, 3 inches. A rlDalDent, tfiree 9'4·inch B. L. ritle6, ei/!ht 3'� 
inch rapid-tire J{llns, six machIDe guns. 'rorpedo Tubes, 4. COlDplelDent, 226. Date, 1892. 

From l'I1otographs by Symonds & Company, Portsmouth, England, g.-Protected Oruiler " Kallem Augusta." 
DlsplacelDent, 6,331 tons. Speed, 22'5 knotl!. Normal Coal Su pply, 850 tom. Armor : Shields. � Inches; deck, � Inches. ArlDalDent, twelve S'II-Inch rapld·firers, eight S'4-lnch rapid.4rerIt, eight machine lions. Torpedo Tubes, 5. COlDplement, 427. Date, 1892. 
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DESCRIl'TION 011' 
TVPB. 

Battleships, l 9 
10 . years or less, I 

10,672 96,048 

5,200 

17'3 

18'5 Battleships, I _ _  1 _1 
10 to 20 years. f ------ ----- 1----- --

Battleships, I 9 1 
Old or Refitted. i 
Totals . . . . . . . . . . . . . .  19 

C o a s t  Defense l 19 I' 

7,4M 

2,081 

66,910 14 '0 

168,153 

12 '6  Vessels. r -:---�-:--"";'I -- ----- -----:.-
A rDwred Cruisers, l 
9,000 tons and up. r 1 I 10,650 10,650 19 0  

-- ----- ----- --
Armored Cruisers, l 7,000 to 9,(),0 tons. r . . . .  I 
A rmored Cruisers, 1 I Below 7,000 tom . r ='=' -'_'= 1 ==='=' ="== 1 "==='=

"
=

'
== 

. . . . 

Tot.ls . . · · · . . . . . . . .  · 1 1 1 . . . . 10,1;/;0 I . . .  . 
Protected Cruisers I I  1----- ; ------1(>,000 tons and up. r , 

. . . . . .  . . . .  . . .  
-- ----- [------ ---

7,0011 to 10,000 ton" 
Protected Cruisers f . . . . I 

-- ----- [ ------ ---
Protected Crnisers I 9 I 4,0'J() to 7,000 tons i 5,315 47,835 20'1  

- · - ----- 1------ --
Cruisers, f I 2,000 to 4,1 00 tons. 3 2,225 6.675 

I 
21 '23 

Totals . . . . . . . . . . . .  ---1 �-> --1 ===.=. =  . .  
== ' -===

54
=

,5
=
10

== 
. .  . 

1,2011 213,510 16'0 

open barbette, and would be at the mercy of well·timed 
shrapnel. One pair of guns is mounted on the main 
deck a.ft, another pair on the saID€' deck amidships. 
while the forward pair is carried on the forecastle deck, 
at a height, probably, of about 22 feet above the sea. 
The belt is continuous and tapers from 15% inches 
amidships to 11% inches at the ends ; the gun positions 
carry 1 1% inches of armor, while the speed and coal 
capacity of 16 knots and 750 tons are only moderate. 
The power of the main battery is secured at the ex
pense of the secondary rapid-fire battery, which is com
paratively light. It consists of six 4'1-inch rapid-fire 
guns, mounted in broadside within the superstructure, 
and eight S ·4·inch rapid· fire guns carried on the super
structure and bridges and in the bow on the main 
deck. The vessels of this class are the "Brandenburg," 
" Kurftll'st Friedrich Wilhelm," " Weissenburg," and 
.. WOI'th. " 

The other five battleships of the first class are the 
powerful vessels of the " Kaiser Friedrich III." class 
now under construction. Three of these, the " Kaiser 
Friedrich ilL," " Kaiser Wilhelm II." and " Ersatz 
Konig Wilhelm," are launched and well advanced 
toward completion, while two others have been com
menced. These ships are in many respects a class en
tirely by themselves. possessing features which distin
guish them sharply from the latest battleships of other 
navies. They represent the latest ideas of the German 
c l f's igners as to what are the requirements of a modern 
t i l'st-class battleship, and as such they are to be com
I lared with our " Maine," the British " Magnificent," 
the French " Charlemagne," the Italian " Re Uinberto " 
01' the Japanese " Fugl," The displacement, 11, ISO tons, 
is moderate, being about the same as that of the 
" C harlemagne, " 1400 tons less than that of the " Maine," 
1 ,000 tons less than that of the " Fugi, " while the " Re 
U mberto " and " Majestic " exceed it by 2, 700 and S,700 
tons respectively. Bf'aring in mind the moderate size 
of the " Kaiser Friedrich III . ,"  it is evident that her 
armament is extremely powerful. The German dislike 
of bulky ordnance is seen in the fact that the ship does 
not carry a larger cali bel' than 9 '45, four of this size 
placed in 9%-inch turrets constituting the main battery. 
These guns, however, are of the rapid-fire type and fire 
a 474-pound projectile with a muzzle energy of 17,340 
foot-tons and a penetration of 2S� inches of steel. The 
secondary battery includes thirty rapid-fire guns ; 
namely, eighteen 5 ·9·inch rapId- firers, each in separate 
turrets and casemates, and twelve S 'S-inch rapid·firers 
mounted behind shields, while this ill supplemented by 
a ,",core of one-pounders and machine guns. 

The important problem of distri bution has been well 
wOl'ked ont, the larger guns being carried at four differ
ent stages above the water. The lowest are the two 9 '4-
inch in the after turret on the main deck and the four 
5 ·9· inch in casemates, two forward and two aft on the 
I ! la in  deck. On the spar deck above are six 5 '9-inch 
iu turrets on the broadside and eight 5'9 inch in case
mates, four forward and four aft, Forward in a turret 
on the superstructure deck and SO feet above the water 
is the remaining pair of 9'4-inch rifles, and ten S '4-inch 
rapid-firers are carried at the same height in broad
side and astern on this deck, while another pair of S '4-
inch guns is mounted on the upper bridge at a height of 
46 feet above the water line. The concentration of fire is 
two 9 '4-inch, eight 5 '9-inch and six S '4-inch ahead ; fou 
9 '4-inch, nine 5 '9-inch, and six S '4 inch on either beam ; 
and two 9'4-inch, eight 5'9-inch and four S '4-inch astern. 

Jtitn iifit �lUtritan. 
A glance at the plan and longitudinal section, for which, 
in com mon with the other diagrams, we are indebted to 
Brassey's Naval Annual, shows how difficult it would 
be for a successful shot to wreck more than one or two 
gun positions at a time. The belt armor varies from 
1l:J4 to 6 inches ; the main turrets are 9)14 inches and 
the smaller turrets and casemates 6 inches thick. The 
vessels are driven by triple screws, steam being supplied 
by a com bination of cy lindrical and Thornycroft boilers. 
The speed is to be 18 knots. Altogether we must con
fess to a strong liking for these vessels. Their tremen
dous rapid-fire batteries, the unusual end-on fire, the 
wide separation of their guns, their admirable protec
tion, and the great height at which the guns are carried 
should render them exceedingly efficient ships, if well 
handled. 

The weak feature is the unprotected bases of the case
mates and turrets. In this respect the " Brandenburg" 
would be at a great disadvantage in a stand-Up fight 
with our own " Maine" or the British " Magnificent." 
But one cannot have everything, particularly in a 
battleship, 

In the class of " battleships from ten to twenty years 
old" (see table) Germany possesses one ship, the " Olden
burg, " launched in 1884, of 5, 200 tons, IS'5 knots, IS-inch 
belt, and carrying eight 9 '4-inch guns within a central 
redoubt of 8·inch armor. 

The class of " battleships old and refitted " incl udes 
nine ships of between 6, 770 and 9, 757 tons, most of 
which have been reconstructed and rearmed and trans
formed into useful fighting ships. Our  readers who 
follow closely the progress of naval affairs will re
member that this is the policy which Lord Charles 
Beret!ford so strongly recommends in connection with 
the many old broadside battleships built some thirty 
years ago and armed with muzzle-loading guns, which 
still remain on the active list of the British navy, and 
we think that Germany has shown good judgment in 
carrying out the change on her early ships. The most 
notable instance of this change is the thirty-one year 
old " Koenig Wilhelm," of which we Present an illus
tration. Originally she was three masted and fully 
rigged, while her armament consisted of heavy slow
firers of an obsolete pattern. Her mizzenmast has 
been removed altogether, the fore and mainmasts have 
been cut down, the yards removed and fighting tops 
fitted. The old guns have been replaced by a numer
ous battery of twenty 5'9 inch and twelve S'4-inch rapid
fire guns, while five torpedo dischargers have been fit
ted. She carries a 12· inch iron belt and 6 inches of 
armor on the gun positions, while the S'S-inch guns 
are protected by shields. In her reconstructed state 
she is listed as an armored cruiser ; but, on account of 
her low speed, we have thought best to place her and 
the other reconstructed or rearmed vessels in the 
battleship class. 

The " Kaiser " and " Deutschland," built in 1874, of 
7,5S1 and 7,S19 tons and 14'5 knots speed, are sister ships 
with complete 10-iuch belts. They each carry eight 
10'2-inch breech-loading rifies, while the secondary 
battery of the " Kaiser " consists of one 5 '9-inch, six 
4'l-iIlch, and nine S'4· inch rapid··fire guns, and that of 
the •• Deutschland " contains seven 5'9-inch and nine 
S'4-inch rapid-fire guns, both vessels having the usual 
complement of machine guns. 

The " Preussen " and " Fried rich der Grosse," sister 
ships of 6,770 tons and 14 knots speed. were built in 
187S-74. They have been relieved of their top and 
top·gallant masts nnd yards and their batteries have 
been modf'rnized by the addition of ten S ·4 ·inch rapid
fire guns and several machine and light guns. They 
are protected by a complete belt of 9·inch armor, and 
the main battery of four 10·2·ineh Krupp guns is carried 
in two 8-inch turrets within a central redoubt. 

The four second-class battleships of the " Sachsen" 
class, the •• Sachsen," • .  Baden,"  .. Bayern," and 
" WUrttemberg, " were built between 1877 and 1890. 
They are of 7,441 tons displacement and 14 knots 
speed. They are protected by a short belt of 15%-inch 
armor, which only covers a little more than a thirj of 
the length amidships, although there is a continuous S
inch protective deck. The belt, however, extends to 
the level of the main deck and, in conj unction with 
transverse bulkheads, forms a big rectangUlar redoubt. 
At the after end of this structure a smaller rectangular 
redoubt rises to the level of the superstructure deck, 
an d at each corner of the redoubt is mounted a 10 '2-
inch Krupp gun. Two other guns of the same caliber 
are carried at the forward end of the redoubt, within a 
pear-shaped barbette. Eight S '4-inch guns are carried 
upon a boat df'ck above the after redoubt. The shi ps 
of this class were reconstructed and refitted in 1896. 

COAST DEFENSE VESSELS.-Germany has nineteen 
of this class al l told, eleven of the early " Wespe" class, 
1876 to 1881 ; and eight of the " Siegfried" class, 1890 
to 1895, The " Wespe" class have already been de
scribed. Although they are of only 1, 109 tons displace
ment, they mount a 12·inch gun forwar. in an 8-inch 
barbette, two S '4-inch rapid firers aft, and have a 
continuous belt of 8-inch armor. They also carry two 
torpedo djscharge tubes. 

In the " Siegfried" and her crass the German navy 
possesses some excellent coast defense vessels, of a. de-
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sign which we could wish to see substituted for our 
own monitors. They have a serviceable speed of 16 
knots, a freeboard of 18 feet, three 9 '4-inch guns, of 
which the forward pair have a command of 24 feet ; 
they have a secondary battery of eight S '4-inch rapid
fire guns and they carry four torpedo tubes. While 
the moderate draft of 17 feet 9 inches would en
able them to enter any harbors, they could at any 
time join in a fleet action on the high seas. 
All this is secured on a displacement of S,500 tons, 
H three to-inch guns in two bar bette turrets were 
substituted for the three 9'4-inch, the displacement 
being raised to 4,000 tons, these ships would be ideal 
coast defenders, and infinitely superior to the obsolete 
monitors which we are now engaged in constructing. 

ARMORED CRUISERs. -Germany had only one ar
mored cruiser, the " Fuerst Bismarck," constructing 
at the opening of the year, though a sister shi p, the 
" Prinz Adalbert, "  has since, we believe, been com
menced. As wi l l  be .seen from the diagram on page 
250, the armament will be made up of the same cali
ber of guns as that of the new battleships, and she 
will be almost as well protected, the deck being the 
same, and the vertical and turret armor only from 2 to 
4 inches less in thickness. The particulars are as fol
lows : Displacement, 10, 650 tons; speed, 19 knots ; normal 
coal supply, 1 ,000 tons ; armament, four 9 '4-inch rapid
fire. twelve 5 '9-inch rapid-fire, ten S '4-inch rapid-fire, ten 
l '4-inch and eight machine guns, six torpedo tu bes (five 
submerged). The complement will be 565 men. The 
ship is remarkable for the abnormal ly  high freeboard 
forward and the lofty command of the guns, and she 
should prove to be a most effective fighter, although 
her speed, in view of the fact that the latest English 
and French armored cruisers are to steam 2S knots, is 
vt'ry low. 

PROTECTED CRUISERS.-The largest and fastest of 
the protected cruisers is the " Kaiserin Augusta," 
familiar to many Americans because of her presence at 
the Columbian Naval Review at New York. She is 
the longest vessel in the navy and her horse power ex
ceeds that of any other vessel. Her trial speed was 
22'5 knots, and in this respect she is likely to remain 
for a time the crack ship of any fleet to which she llIay 
belong. The main armament of twelve 5 '9-inch rapid· 
fire guns is carried in sponsons on the main deck, and 
the eight S '4 inch rapid-firers are carried pa l'tly on the 
spar deck and partly on the main deck. The protect ive 
deck has a maximum thickness of S inches. The 
practice of placing all of the main battery on one deck 
exposes it to disablement by a raking fire. and, as we 
shall show, the fault has been remedied in the later 
cruisers of the •• Hertha " class. 

We also illustrate the " Gefion," launched in 189S, a 
slightly smaller vessel than the sister ships " Irene " 
and " Prinzess Wilhelm," which were launched six 
years earlier. The particulars of the " Gefion " are 
given under the cut of the vessel. The " Irene " car
ries foUl' 5 '9-inch and eight 4 ' 1-inch rapid-fire guns and 
fourteen smaller guns. Her speed is 19 '8 knots. This 
vessel is special ly interesting as havinl/' figured promi
nently in the press dispatches from Manila during the 
recent Spanish war. 

There are also completed or building the five effective 
vessels of the • •  Hertha " class. It wil l  be noticed from 
the diagrams that, within the l imits of their class, they 
have the same characteristics as 'the nf'W armored 
cruisers ; lofty freeboard, high command for the guns, 
wide distribution of the gun positions, and a complete 
rapid-fire armalllent carried in turrets and casemates. 
These ships cOlllpare favorably with any ships of their 
class in the world, and in the ratio of total gun-fire per 
minute to displacement they are only surpassed by 
some of the Armstrong boats built for South American 
repUblics. There are also constructing or built three 
other cruisers of 15 knots speed and over : Cruiser 
" G," 2,650 tons, 19'5 knots speed, and the sister ships 
" GI'eif " and " Hela," 2, 000 tons and 2S and 20 knots 
speed respectively. 

CRUISERS AND SMALL GUNBOATS. -The vessels of 
this class, twenty-two in all, call for no special notice. 
There are six of about 1 ,700 tons and 16'5 knots ; four of 
about 1 ,S50 tons and 16 knots ; two are of 1 , 120 tons and 
lS'5 knots ; one boat, the " Wacht," is of 1 ,250 tons and 
19 '6 knots ; while the smallest gunboats al'e of about 900 
tons, with speeds ranging from 12 to 21 knots according 
to the date of their launch. The vessels in  this class 
are chiefly armed with the 4 '1-inch and S ·4- inch rapid
fire gUllS. 

Of the personnel of the German navy nothing is 
known beyond the fact that it is possessed of the phys
ique and distinguished by the strict discipline w hich 
marks the fighting forces of Germany whether ashore 
or afloat. The German navy has seen next to no 
fighting in the half century of its existence ; but, j udg
ing from the fighting record of the army, there is every 
reason to expect that the German sailors will, in con
flict, do j ustice to the excel lent fighting ships of which 
the modern navy is com posed. 

• • • • •  
THE projected removal of the famous Ponte Veccbio 

of Florence has raised such a storm that its safety is 
doubtless insured for many years to come. 
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SOJ[E PACIFIC CEPHALOPODS. 
BY PROF. C. 1". HOLDBR, PASADBNA, CAL. 

The deep channel of Sant.a Catalina, off the island 
of that n ame, is in the mythology of local fishermen 
the home of a school of gigantic fish which occasionally 
are seen disporting at the surface. These huge forms 
have not as yet been observed by scientific men, but 
that squids of large size abound, �q uids twelve or more 
feet in length, is well known. This was first made 
pu blic by the presence of a school in the deep fjord-like 
harbor of Santa Catalina. T here were but fifteen or 
twenty, but they came rushing into the quiet bay fol
lowed by a large school of jewfish, the latter weighing 
from one h undred and fifty to thrp.e hun dred and fifty 
pounds. The squids soon ran into shallow water, 
where the Portuguese fishermen surrounded them 
with a seine. The squids ranged from ten to fil teen 
feet in length, and the entire catch, i t  
was estimated, weighed eight or ten 
thousand pounds. 

As they came in i n  the net they pre· 
sented an extraordinary spectacle, spout
ing water and ink from their funnels, 
their broad bodies flushi n g  and paling, 
changing color like chameleons, while 
the suckel··armed tentacles darted this 
way and that like so many fingers. The 
eyes were very large, jet black and star
ing. The amount of i n k  that can be 
thrown out by these animals was well 
illustrated here, as the water was black
ened for yards about. 

The writer recently observed the in
shore rush of a school of squids on the 
southeast coast of the island mentioned. 
The animals weighed about thirty pounds each and 
were five or six feet in length. A school had un
d oubtedly been charged by some predaceous fishes, 
and in their efforts to escape they had been driven upon 
the rocks and so injured, either by contact or the at
tack of the fishes, that they were nearly all destroyed. 
The great bodies were strew n  over the bottom for over 
one h undred square feet. Bilt one squid was perfect, 
showing the two long tentacles and the eight short 
ones complete. 

A dissection of the anim al developed many of its in
teresting, indeed remarkable features. The so-called 
pen was nearly two feet in length in some instances, a 
beautiful object, I\U almost exact imitation of a pen. 
The ink bag was next examined, the delicate sac hold
ing one or two tablespoon fuls of thick black ink, once 
the sepia of commerce. This remarkable pigment is 
the chief protection of the squid. When closely fol
lowed, the animal, by muscular effort, forces the ink 
into the siphon from which, 
mixed with the water, it  is 
ejected, distributi ng itself in a 
cloud that easily confuses the 
follower and under cover of 
which the squid escapes. The 
force with which this ink can 
be ejected from the siphon can 
be j udged from the ·fact that 
u pon one occasion the writer's 
boatman when leaning over the 
water was struck ful l i ll the face 
at a distance of three feet by 
the stream. In experimenting 
with the octopus, it was found 
that when seized it immediately 
-ejected its i n k, but did not con
tinue it when held. When 
thrown over it swam rapidly 
to the bottom, ejecting a stream 
of ink that formed a b lack spiral 
train like the smoke behind a 
mimic train of cars. 

In the large �quids which ran 
ashore an . interesting feature 
w as the fact that their food was 
found to be sea weed, small 
pieces of fulva ground up, nipped 
off by the beak. The latter was 
as large as that of a parrot, a 
remarkable organ, in color and 
shape calling to mind the beak 
of a parrot, though in the squid the lower bill pro
jects above the upper. 

In swimming the squids move tail first, impelled by 
the stream of water they force from their siphon. In 
this manner man y dash into schools o f  fish with the 
velocity of light, the long arms seizing a fish, which is 
soon drawn against the parrot· like beak and the ver
tebra severed. The com mon squid of Santa Catalina 
is, so far as known, an algae eater. The octopus 
found here has a radial spread of fourteen feet and is a 
powerful creature, requiring the full Eltrength of a 
strong man to dislodge. 

One of the most interesting of the squids found at 
the island is the Cranchia. In specimens observed by 
the writer the body was large in proportion

· 
t.o the 

head, bei n g  four inches in length and three in diame
ter, and covered with minute tubercles or projections. 

J t itutifit �mtritau. 
The head was very small, and the tentacles short. It 
is rarely seen and must, being a slow swimmer, fall a 
victim to the predatory fishes which abound in these 
waters. Cranchia is a most interesting form on account 
of its phosphorescence, gleams of light playing over its 
body at night, making it one of the most interesting of 
the light-givers of the sea.. 

• • • • • 

Patent Protection In Our New Colonle8. 

The fol lowing is published for the information and 
guidance of all concerned : 

In territory subject to mili tary government by the 
military forces of the U nited States, owners of patents, 
including design pat.ents, which have been issued or 
which may hereafter be issued, and owners of trade 
marks. prints. and labels, duly registered in the United 

PEN OF SQUID NEARLY TWO FEET LONG. 

Statt's Patent Office under the laws of the United 
States relating to the grant of patents and to the regis
tration of trade inarks, print.s, and labels, shall receive 
t.he protection accorded them in the United States 
under said laws ; and an infringement of the rights 
secured by lawful issue of a patent or by registration 
of a trade mark, pl'int, or label, shal l subject the per
son or party gui lty of such infri ngement to the l iabili
ties created and imposed by the laws of the United 
States relating to said matters : 

Provided, That a duly certified copy of the patent 
or of the certificate of registrat.ion of the trade mark, 
print. or label. shall be tiled in the office of the Gov
ernor-General of the island wherein such protection is 
desired : and. 

Provided further, That the right.s of property in 
patents and trade marks secured in  the islands of 
Cuba, Porto Rico, the Philippines, and otht�r ceded 
territory, to persons under the Spanish laws, shall be 

TYPE OF SQUID TAKEN IN THE PACIFIC. 

respected in said territory, the same as if such laws 
were in full force and effect. G. D.  MEIKLEJOHN, 

Acti n g  Secretary of War. 
War Department, Wash i n gton. April 11 ,  1899. 

• · e ,  • 
THE ext.remely great tenacity of life posses�ed by m i

cro-organisms is demonstrated by the following ex
periments of the French savant M. Miql1el : 

He took from a public park a sample of earth, dried 
it for two days at a t.em perature of 80· C. and pow· 
dered it. The earth th us obtained he filled int.o ster· 
ilized glass vessels. which were sealed and kept in a 
place not reached by the light. The freshly dug out 
soil contained 6. 500,000 bacteria per gramme which 
were reduced to 8, 900. 000 by the pulverizing and d rying. 
After sixteen years the glass tubes were opened and 
there were still found to be 8,080,000 micro-organisms 
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in a gramme of earth. Inoculated on a porpoise, they 
produced after two days the characteristic symptoms 
of tetanus attending wounds.-Technische N otizen. 

. . . . ... 

Struggle8 of a Book Against Taxation. 

In June, 1888, the late Charles Knight began the 
publication of the Penny Uyclopedia in numbers and 
monthly parts. At the time it was issued there was 
nothing of the kind in the English language, and t h e  
value a n d  importance o f  the book was very great, a n d  
we m ust regard Charles Knight as the father of 
modern cheap literature, on account of this and other 
b usiness ventures. The attitude of the British govern
ment at that time toward literature certainly did not 
te�d to the multiplication of works. The Cyclopedia 
was begun in 1 838 and was completed in 1846, and the 
result to the originator was a loss of $150,000, and this 

loss was practically caused by the exces
sive taxation of the British ·governlllent, 
and the story of its publication is inter
esting now, as showing how prin ted mat
ter was discriminated against in those 
days. The quantity of paper required 
to produce a single copy, which con
tained 15, 764 pages, was two reams, which 
weighed 85 pounds. At the time of its 
commencement an excise duty of 6 cents 
per pound was col lected on all paper. Of 
the entire edition, 20, 000 reams paid this 
duty, whic9 amounted to about $42,000, 
and the remai ning 80,000 reams paid a 
reduced duty of 8 cents per pound, which 
amounted to $82,000, so that the total 
d uty was not far from $75,000. In addi· 
tion, a duty was charged on the Ill ill

boards employed in binding the vol umes and on the 
wrappers for the monthly parts, so that with interl.'st 
and various losses caused by stocks on h and at the 
time the paper duty was reduced. the total amount of 
duty paid on the work was between $150,000 and 
$160, 000, and the loss to the publisher was j ust about 
the same amount. 

... , .  I .  
The Building Edition for April. 

The SCIENTIFIC AMERICAN Building Edition for 
April is tilled with interesting matter. A model cot
tage at Homewood, Long Island, is selected for the 
colored cover. The other illustrations show houses in 
various parts of the country and are fine exam ples of 
what architects are doing to-day for suburban resi
dences. The " Castle of Vincigliata," near Florence, is 
illustrated and described. This castle h as been most 
carefully restored to i ts pristine state and is one of the 
most remarkable fortresses of the feudal lord in exist

ence. There are also several 
pages of most interesting read
ing matter. 

The Current Supplement. 

The current SUPPLEMENT, No. 
1216, contains very important ar
ticles, notably .. Acoma and the 
Enchanted Mesa, " a most inter
esting article by Mr. G. W h ar· 
ton James, illustrated by ori::i l l -
80 1  photographs. . .  'l'rade Sng· 
gestions from United States Con
suls " are twelve in number. The 
. .  In dex to Consu lar Reports, " a 
new feature. is also in evidence. 
" The Samoan Islands " are very 
much in the public eye at the 
pl'esent time, and the arti('le 011 
the subject is i l lustrated by eight 
engravings. " Porto Rico, the 
Land and the People," by Dr. 
William Hayes W al'd, is also a 
most interesting and timely arti
cle. .. Arithmetic Among the 
Ancient Egyptians, " " Liquid 
Fuel," and • .  The Logical Ar
rangement of the Motive Powflr 
of Battle!!hips," by Engineer-in
Chief George W. Melville, U. S. 
N., are import.ant articles on 
the various subjects. The usual 

notes and selected formulre are also given. 

Con tent •• 
(Illustrnted articles Rre marked wltb an I\8terlsk.l 

Air. liquid. as a new source of 
power . . . . . . . . . . . . . . . . . . . . . . . . . . . 245 

Alternating current", rectifier 
for . . . . . . . . . . . . . . . . . . . . . . . . . . . .  248 

Ballooning. military· .. . . . . . . . . . . . .  247 
Boat launchlnll device· . . . . . . . . . . . 246 
Boi1 �r. new· . . . . . . . . . . . . . . . . . . . • .  _ .. 216 
Rooks. new . . . . . . . . .  ; • . . . . • • • • • . . • .  254, 
Book. strugllles of a. . . . . . . . . . . . . . .  253 
Bridges. G erman steel arcb . . . . .  �9 
Rrm_h, dusting., . . . . . . . . . . . .  , _  . . . • .  248 
Building Edition for April . . . . . . .  2i>.� 
Cable. submarine . . . . . . . . . . . . . . . . . . 245 
Cancer microbe . . . . . . . . . . . . . . . . . . . .  249 
Cephalopods .. . . . . . . . . . . . . . . . . . . . . . .  2.';.1 
Doors. cap fo .... . . . . . . . . . . . . . . . . . . 247 
Fire Itlarm· , . . . . . . . . . . . . . . . . . . . . . . . • 246 
Fire echoes of tbe Windsor 

Hotel . . . . . . . . . . . . . . . . . . . . . . .. . .  24( 
Fire esca.pe. new form of* . . . . . . . .  � 
Galvanizing. electrolytic .. . . . . . . . . 246 
German navy .. . . . . . . . . . . . . . . . . 243, 260 

Hamburg. incineration of gar-
balle In .. . . . . . . . . . . . . . . . . . . . . . . . 24G 

Inventions, Index of. . . . . . .  . . . . . . 205 
Inventions recently patented . . . . 2.� 
LlgbtnlnIl Protectlon .. . . . . . . . . . . . .  249 
Manna of tbe Bible .. . . . . . . . . . . . . . . 24S 
Navy. German·: . . . . . . . . . . . . . . .  243, 2IiO 
Notes and queries . . . . . . . . . . . . . . . . .  25;; 
Patent protection" in our new 

. colonies. . .  . . . . . . . . . . . . . . . _ . . 253 
§:t;r�.

o
::t��I��,;:,r::: : : : : : : : :  : : :  itl 

Science notes . . . . . . . . . . . . . . . . . . . . . .  249 
Supplement. current . . . . . . . . . . . . . .  253 
Telepbone In tbe United States 249 
Torpedo boat trial . . . . .  _ . . .  . . . . . . .  2« 
Twelve·pounde ... . . . . . . . . . . . . . . . .  249 
Warsblps. naming tbe new . . . . . . 2« 
W edlZe. tbln end of . . . . . . . . . . . . . . . 244 
Wlrele8s telegrapby . . . . . . . . . . . . . .  249 
Wolsey's bat· . . . . . . . . . . . . . . . . . . . . . .  247 Zoological Parll:, progr8811 of . . : . .  245 
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RECENTLY PATENTED INVENTIONS. 

Agricultu ral I m plcmentB, 

MOWElt-GUARD.-JOHN C. PROUT, JR.. Ogden, 
Utsh. This invention provides a cap for mower· guards 
which can be used to restore a broken gnard to its orig
inal shape, and which is so constrncted that It can be 
sprung upon the gnard and carried thereby without in
terfering wiTh the action of the cutter-bar. The cap con
sists essentially of a body-portion conforming with the 
shape of the goard-linger, and a table projecting rear
wardly trom the body-portion. which is adapted to l1li 
the position of a hroken goard-scctlon. 

Mechanical Device •• 
KNITTING-MACHINE. - GEORGE W. RUTH, Nor

ristown, Penn. The inventor has devised a striping and 
splicing attachment for circular-ribbed-knitting ma
chines, whereby an extra thickness of fabric is secured 
at any desired point, as, for example, half way around 
the knee of a stocking or around the heel. The attach
ment provided for this purpose breaks the splicing-yarn 
at the proper time, the break occUlring ncar the hole 
through which the main yarn is fed, so that the end of 
the splicing-yarn may be readily taken up. 

Hallway·" ppllancell. 

VALVE FOR AIR-BRAKE SYSTEMS.-WILLIAlII 
PALIIIEB, JR., Rincon. Territory of New Mexico. It is 
the purposc of this invention to provide means whereby 
the auxiliary reservoir can be recharged without the 
release of the brakes when descending heavy grades. 
These means consist of a retaining. valve, which coacts 
with the chamber of an air-holder, which antomatically 
c1os�s hy reduction of pressure in the train-pipe. and 
whlc.. opens only when th , prt'8sure is restored to the 
same degree as in tbc chamber. By placing thc engi
neer's brake-valve In release position and admitting the 
excess presslI're to the train-pIpe, the air-holder ch .. mhcr 
will be charged to a hil;hcr pres!ure than that normally 
clrried in the train-pipe when the brake-valve is in run
ning position ; and thc auxiliary reservoir can be re
c:l8rged without releasing the brakes, merely by plaCing 
t:tc brake-valve in running position. 

Miscellaneou s I nventions. 

STOCK-RACK FOR PLATFORM-SCALES.-SAIII
UEL J. RICE, Scotch Grove, Iowa. The platform
scales arc provided with a stock-rack, the sides of which 
are adapted to be connected by a cross-bar hinged to 
one side and hooked to thc other. On the sldcs of the 
rack, end gates arc hung adapted to swing inwardly and 
fold on the correspondmg side. Each of the posts of 
the rack is pivoted at Its lower end so as to permit the 
sides to be swung outwardly when especially large loads 
arc to be wpighed. 

CARBON-BRUSH HOLDER.-RENWICK E. CROCK
ETT, Michigan City, Ind. The ohject of the invention 
is to construct the carbon. brush holder so that the brush 
can be entirely removed for inspection or raised from the 
surface of the commutator without altering the tension 
upon the brush. Within the body of the holder, a brush
casing is arranged to slide. A tension device is connected 
with the brush. casing and acts in the direction In which 
the casing is adapted to slide. The tension device Is 
mounted to hold the brush-casing elevated or away 
from the "urface adaptt.'Il for "ngagement with the 
brush. 

FOLDING SUPPORT OR HOLDER FOR ARTISTS' 
TABLETS. - WILLIAlII C. !lHIMoNECR, Washington, 
D. C. This device is adapted for use in the lIeid or where 
a table or desk is not available. The body of the tahlet. 
holder is composed of leather, canvas, o� other pliable 
material, held stretched by means of a col lapsihle frame 
formed of light metal bars which are detachable from 
one another in such a manner that the hody of the tablet 
may be left free to he folded or rolled into compact form 
s� that, together �vith the detachable frame-por . ion, 
It may be packed in a case for convenience of handling 
or of transportation. 

ELEVATOR-DREDGE. -WILLIAIII S. RUSSELL, Tol
edo, Ohio. This invention is concerned chielly with the 
npper tumbler and chaid of buckets nsed to raise the 
material from below the dredge and discharge it into a 
hopper. The tumbler has lIat polygonal faces, with lIat 
projecting blocks on the faccs, and curved seatl! at the 
angles between the faces. Det.chable wearing-plateq are 
provided, having lIat faces IItting the lIat taces of the 
tumbler-blocks, and curved overlapping ends lltting into 
and locking against the curved seats of the tumbler, 
and adapted to receIve the recesset! and hubs of the 
buckets and links. 

THILL-COUPLING. -EDWARD F. COLVIN, Milton, 
Penn. Secnrcd to the thill-iron is a pivot-bolt having a 
polygonal head. A clip ha\'ing jaws prOVIded with 
internal sockets is adapted to receive the ends of 
the bolt. One of these socket .. has a rearward extension 
to receive the bolt-head and prevent accidental detachment 
thereof. A spring is arranged in the rear of tbe sockets. 
A cam or curved projection on the thill-iron head works 
in contact with the spring wh!n the thill-iron is elevated 
and is free from or out of contact therewith when the 
thill-iron is lowered. 

FOCUSING ATTACHMENT FOR CAMERAS.
LAIRD H. W ALLAOE, Ogden, Utah. It is the ohject of 
this invention to provide means whereby the devices 
nsed in focusing on the ground gla!!l< of a camera are ren
dered more compact. The inventor secnres this com
pact arrangement by furnishing a lens in the si!!'ht
opening of the hood, through which the imalre is viewed 
by the photographer. This is advantageous because it 
pormits the eye to be brought closer to the object, and 
s" enables a hood of less length to be used than would 
otherwise he possible. 

S IPHON-FILTER. _ .  JOSEPH G. SI-TTON, Senp.ca, 
Mo. The ftlter consists of a Illtering-block formed of 
porous material, preferably a natural stone, known as 
.. Missonri tripoli." Thi� hlock has intersecting pae_ 
sa�e-ways bored therein, the outer ends of the passage
waye being closed by a plnl( of cement, and the dischargP
ends being all in commnnication with a specially-con
structed outlet-tnbe tightly cemented into the hlock. 
When immersed the block becomes saturated with water 
by capillary absorption until the central chambers arc 
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IIl1ed. The siphon outlet-tube then causes a continuous 
IIltration therethrough. 

SCRAPER.- CHARLES M. McMULLEN, Rock Glen, 
N. Y. To provide a scraper for use on the heating-pipes 
of brine tanks for removing salt-scale, is the object of 
the present invention. The scraper comprises a mov
ahle carriage which supports standards having elong
ated slots. Scraper-saddles arc provided, shaped to lit 
the exwrnal surface of the pipes ; and rods are con
nected with the saddles and loosely engage the elongated 
slots in the standards, whereby. when the carriage Is 
moved, the scraper-saddles arc tipped to hring the for
ward edges of the saddles Into contact with the external 
surface of the pipes. 

CONDUIT-THREADER. - FBEDRICK A. POOLER, 
Los Angeles, Cal. This inventor has devised improvoo 
means for drawing wire rods, cables, and the like through 
a conduit. The invention embodics a novel form of 
creeper or threader-rod having gripper-<ievices for pre
venting back movement, and a pair of operating cords 
adapted. when alternately drawn backward, IIrst to cau!e 
the crawler-block to travel toward the head of the thread
er-rod and then to pull the crawler-hlock into gripping
engagement with the conduit wall, and at the same time 
to shoot the thresder-rod forward, snch movement being 
continued step by step until the head of the rod projects 
beyond the forward end of the conduit-section with 
which access may be had. 

THILL·COUPLING.-JOHN C. BOWERS, Brooklyn, 
New York city. An axle-cll(J having a bearing is Includ
ed in the construction of this coupling, which clip holds 
a coupling pin .  The eye of a thill.iron engages the coup
ling-pin, an!\ from the en.:ls of the coupling-pin links arc 
huug. A spring is held by the clip and is capable of en
gaging the eye of the thill-iron to hold it in place. A 
bell crank lever is fulcrume4 between the links and 
presses the spring to hold it In engllgement with the eye 
of the thill-iron. While the device Is in use the coup
Iing.pin or bolt is securely locked in position, but can 
be readily locked or unlocked for removal when chang
ing from a shaft to a pole. 

SUSPENDER-END. -WILLIAM BLOOIllBERG, Man
hattan, New York city. The suspender-end is composed 
of huttonhole-tabs connected hy a neck. Two c1asp
supporting straps are formed integrally with the tabs and 
neck. A clasp is secured to and unites the lower ends of 
the strap!, the two clasp-supporting straps extending 
from the main part at points at each side of the center of 
the neck and at an angle thereto. The suspender-end is 
simple, .trong, and durable In construe·tion. 

WAISTBAND FOR TROUSERS. - - - MAX WALD, 
Manhattan, New York city. This waistband for boys' 
knee-breeches is formed of a single blank of cloth, fold
ed to form a lining, the lower end of which continues to 
an upwardly-extending folded member, tcrminating in a 
downwardly-extending member, both members forming 
a fold for cqnnectlng the lower edge of the lining with 
the lower edge of the button-llap extending in front of 
the lining. Elastic pieces arc stitched in allnement with 
some of the button-holes. When a strain Is cxerted ou 
the button-llap, the elastic pieces take up the strain. 

FIL'fER.-EDGAR L. STBIIAIII, New Orleans, La. The 
Illter comprises a tank, a tubular shaft mounted in the 
tank, and disks on the shaft. A face or periphery of 
perforated material Is provided for the disks, and an 
endless apron of ftlter material has Its edges engaging 
the disks. A rotary hrush engages the apron within the 
tank. Wben the Illterlng material becomes clogged, the 
liqnid in the tank will rise to the level of the brusli ; the 
liquid will Illter through the apron and run ont throul(h 
the tu bular shaft. The brush will cleau the apron of 
sediment before It passes into the Jtquld to be IIltered. 

TORCH-BURNER.-WILLIAM A. NICHOLAS and Gus
TAVE BURKHARDT, Chicago, III. The torch-burner of 
these inventors is of the type used for brazing hlcycle
frames, and is designed to be used by jewelers and elec
tricians as well as hicycle-manufacturers. In a casing 
open at both ends, an open-ended perforated nozzle is 
centrally s:tuated. A perforated lIange ngidly supports 
and celltertl the nozzle. A tubular interrupter or !pread
er i! arranged in front of and in allnement with the noz
zle and serv�.. to break up the two divided currents 
which emerge from the perforations of the nozzle and 
from the nozzle itself. 

DOOR-CHECK. - JOHN SPEIES, Jersey City, N. J. 
The invention seeks to provide a lock for a door, so con
strocted that the door may be held partially open for the 
purpose of ventilation or for the purpose of enabling one 
to see a person who Is demanding entrance. The lock Is 
operated ent.irely from within, and when set merely to 
provide ventilation, It will not be possible to force the 
door snllicicntly to effect an entrance, or to tamper with 
the lock from the outside. 

ACETYLENE GAS GENERATOR.-JAIIIES W. KIN
IRY, Beloit, Kans. This apparatus comprises a genera
tor, a cooling. chamber, and a gasometer. The gas form
ed in the generator paesee into the cooling-chamber, and 
then into the gasometer. A water supply pipe connects 
the cool ing-chamber with the generator, and is provided 
with a valve controlled by the rise and fall of the gas. 
ometer, so as to regul .. te the supply of gas automatically. 

De8lgu8. 
G AME-BOARD.-PAUL R. G. SJIlSTRIlIll, West1leld, 

N. J. The leading feature of this design consists of a 
base, upon which is a rectangle formed in douhle lines 
terminating in disks at the corners, aud also having disks 
intermediate of the corners. Within the rectangle mcn
tioned, other rectaugles arc variously disposed, iu the 
Iin"s of which. disks are arrauged. OutsIde of the rt'ct
angles are other ligures also terminating In disk.. The 
game constitutes a kind of maze puzzle and is played by 
means of checkers. 

TRACE-CARRIER. -FRANK G. ENGBERG, Kindred, 
N. D. The carrier c,n.ists of an elongated loop havin.: 
at one end a neck which is forked and return-bent, so a! 
to form dou hIe hooks. 

PIPE-COUPLING. - JERE J. HANRAHAN, Brooklyn, 
Ncw York city. 'fhe coupling-section is sM"ew-threaded 
at both ends. At light angles to the body of the section, 
a cylindrical portion is .ecured, which is provided with a 
projecting perforated ear. The coupling is more com
pact than that ordInarily employed and consequently 
presents a neater appearance. 

MONUMENT.-EDwm O. TOWNSEND, Manhattan, 
New York city. The monument provided by this de
sign consists of a massive base upon which tbere stands 
a polished block of stone ornamented by moldings and 
carvings. 

CARPET.-EuGENE A. CROWE, Brooklyn, New York 
city . Upon the carpet there is represented a shield em
blazoned with an ax and a mallet, the handles of which 
arc c1'Qssed. Foliate sprays. a horn of plenty, a pair of 
scales, and a vase com(Jlete the deslgo. 

NOTE.-Copies of any of these patents will be furn
ished by Muon & Co. for ten cents each. Please send 
the name of the patentee, title of the Invention, and dste 
of this paper. 

NEW BOOKS, ETC. 

How TO GAIN ADMISSION TO ANN APO
LIS, WEST POINT, OR THE SCHOOL
SHIP ST. M ARY'S. New York : S. A. 
Nelson, 16 Park Place. 1898. Price 
50 and 75 cents. 

We have often been asked questions as to how ad
mission may be gained to the army and navy or to the 
professional schools which turn out officers for the two 
services. The little volume before us Is adapted to give 
precisely information of this class, and, so . far as we 
know, tbe lIeld which It covers is a hew one. Of course, 
a candidate for admission to p.ither school can obtain in
formation by addressing the War and Navy Depart
ments, hut there arc many things which a candidate 
would like to know in relntlon to them which cannot be 
readily ohtsined, and this volume is Intended to give ex
actly this information. There Is also a list of the lead
ing military schools and colleges in the United States. 

TEXT-BOOK OF PHYSICS. SOUND. By 
J. H. Poynting and J. J. Tholllson. 
London : C harles Griffin & Company. 
Pbiladelpbia: J. B. Li ppincot.t COIll
pany. 1899. 8vo. Pp. 163. 85 fig
ures. Price $3. 

The present volume deals entirely with sonnd. The 
text-book is inIPnded chlelly for the use of the students 
who lay most stress on the stndy of the · experimentsl 
part of physics and who have not reached the stage at 
which the reading of advanced treatises on various sub
jects is desirable. It will serve admirably as an intro
duction to Helmholtz·s great work entitled " Thp Sensa
tion of Tone," which deals chlelly with the physiologi
cal aspect of sound, and to Lord Rayleigh's . . Theory of 
Sound," at once the most systematic, origlcal, and com
plete work on the subject. The present volume is none 
too free from mathematics. but at the same time can un
doubtedly be mastered even by those who have little 
mathematical training. The authors arc both welI
known physicists, and anything which emanates from 
their pens is snre to be of value. 

ENGLISH CATHEDRALS. By Francis 
Bond. Lon don : George Newnes, 
Limited. Philadelpbia : J. B. Lip
pincott Company. 1899. 16mo. Pp. 
31 4. Price $2. 

There arc already a number of excellent books upon 
cathedrals, including Mrs. Van Rensselaer'A and Bpll's 
CathedraI Series, to say nothing of the older · works. 
There are also several volumes which bear the Il1lme of 
great church dlgnltariElll, which might just as well not 
have been written, as they arc confused and abound 
with erro .. and solecisms. The present volnme Is of an 
entirely dilIerent nature, and will be warmly welcomed 
hy tho) student of cathedrals.. notwithstanding the fact 
that the literature on the snbject Is alrcady large. The 
volnme takes up the architectural 8llpect particularly hy 
what might be termed the .. biographical " method, and 
this Is whst Is so much needed by so many stndenta. 
The text is most valuahle. It Is clear and scholarly, and 
the illustrations, while reproduced on a very small scale, 
stili serve to elucidate the text. The book would be of 
great value If taken with the tonrlst into the cathedral 
towns. The author will 110t spare the visitor's legs, bnt 
no one can see a cathedral without considerahle march
Ing and countermarching. 

THE SHIPPING WORLD YEAR BOOK. A 
Desk Manual of Trade, OommercE', 
and Navig-ation. Edited by Evan 
Rowlan d Jones. London : Sbipping
World Office. 1899. 16mo. Pp. 1140. 
Price $2. 

The annual year book published by The Shipping 
World Is one of great importance to all who arc In any 
way Interested either in ocean transportation or in dis
patching goods of any kind. It is IIl1ed with valuable 
information, such as the tariffs of all l"Ouotries, a port 
directory giving partlcullU"l' of all British and foreigo 
porta, the rates for pilotage and towage, the dimensions 
of harbors, dry docks, etc. There are also many tables 
of distances, etc. , which arc very important for seamen. 
There Is no qnestion that this little book Is at th" hpud 
of its class. 

COMME R'JIAL MANAGEMENT OF ENGLISH 
WORKS. By Francis G. Burton. Man
chestel', Englan d : T h e  Mechanical 
Eng-i neer. 1899. Pp. 310. 8\""0. 
Price $5. 

pendent money-making adventures. Civil Service has 
been used by many young men and women as a path to 
a larger lIeld of elIort in private life. To those who 
wish to lit themselves for civil service examinations 
many problems arc presented, and It Is to aid in solv
ing these problems that thc present volume has been 
prepared. The examinations arc eminently of a practi
cal character, and much time and energy may be saved 
by a pernsal of the book before us, as any candidate 
may learn from It just what Is necessary and what Is un
necessary in brushing up his studies. Advice Is given as 
to the chances of making one's way Into the civil 
service and of staying there. The book Is admirably 
arranged, and cannot but prove of the greatest possible 
value to every candidate. 

CHEMICAL AND METALLURGICAL H AND
BOOK FOR THE USE OF CHEMISTS, 
M ETAI,LURGIS1'S, AND MIN ING ENG 1-
NElms. SE'cond Edi tion. Hy J. H .  
CrE'mE'r and Ct. A. Bicknell. C l eve
land, 0. : Pu blished by tbe Auth or. 
Pocket book form, leather, g ilt. P p. 
337. Price $3. 

Chemical literature is prohahly the most extensive of 
any science, with the exception of posslhly electriclty, 
yet the num ber of practical works Is astonishIngly small, 
and for this reason we welcome works like the present, 
which give chemists anll those In need of chemical in
formation exactly what is needed without going into 
theory. After atomic weights the reactions of metallic 
salts are given in a particularly <'oncise form; then come 
tables showing the molecular weight, specillc gravity, 
melting point, hoillng point, and solubility of the princi
pal inorganic compounds. Then come the laws of chem
istry, percentages of alcohol. specillc gravity of sulphuric, 
nitric and hydrochloric acids. Then follow methods for 
the analysis of iron ore, pill iron, steel, coal, coke, etc. 
This Is followed by various tables which are specially 
useful to the metallurgist. 

SALVA-WEBSTER. An English-Spa nish 
and .Spanish-Englisb Dictionary. 
Com pI led by J. Gomez, P b . D. Edited 
by F. M. de Rivas. C h i eago : Laird & 
LE'e. 1899. PI>. 382. 24mo. Double 
Index. Price 40 and 75 cents and $ 1 . 

A small Spanish dictionary handy for the desk was 
never more acceptahle than at the preMent time, now 
that we have extensive colonies where Spanish Is spoken. 
The dictionary itself is a model one for its size, and It is 
one of the modern wonders of book-making that a 
douhle-indexed dictionary, of this pize, substantially 
bound, can h' sold for such a small sum. It Is adnllra
bly adapted for the use of those who occasionally receive 
Spanish commercial lettcrs. 

WITH SAMPSON THROUGH THE WAR • .  B v  
W. A. M. Goode .  Witb Contributed 
CbaptE'rs by Rear-Ad miral Sam pson, 
U. S. N.,  Captain R. D. Evans, U. 
S. N., Commodore C. C. Todd, U. 
S. N. New York : Doubledav & 
McC l ure Company. 1899. Pp: 307 . 
Ill ustrated. PricE' $2. 50. 

The volume before us is an important contribntion to 
the literature of the Spanish-American war, a Iiteraturc 
which Is alrcady appalling in size. The book Is an account 
of the naval operations of the North Atlantic squadron 
during the Spanish-American war of 1898. and was written 
by a correspondent of the Associated Press. The book 
may fairly be said to be the authoritative work of the 
North Atlantic sqnadron during the Spanish-American 
war, and It contains a true history of t.he famous Santiago 
lI.:ht, besides clearing up many mooted points. It is ad
mirahly written a .. d Is well calcul .. ted to give an excel
lent Idea of the causes which led up to war and the war 
Itsel f. 

R O R N T G E N  RAYS. MEMOIRS. By 
Roentgen, G. G.  Stokes and J.  J .  
Tbomson. Translated and edi ted bv 
George H .  Barker. Nl'w Yor k :  H a l: '  
per Brotbers. 1899. Pp. 76. 12mo . 

The volume before us is one of the series which 
the puhlishers arc isslllnll, entitled Hllrpers' Scientillc 
Memoirs. We have already reviewed two previous 
volumes which presented classic papc1"l!; we now come 
to equally Important papers which are of comparatively 
recent date. The original communication of Prof. 
Roentgen will probably alway" be one of the great classics 
of physics, and It Is gratifying to have the papers admlra
blv translated by a physicist of repute and published in 
a worthy form. In addition there Is Sir G. G. Stokes' 
.. On the Nature of Roentgen Rays " and Prof. J. J. 
Thomson's . . A Theory of the Connection Between 
Cathode and Roentgen Rays." 

MICHAEL FARAD A Y :  H IS LIFE AND 
WORK. By Silv a n n s  P.  Thom pson , 
D. Sc. , F. R.S.  Nl'w York :  'ri le  
Macmillan Com pa n y. 1898. Pp. 
308. 12mo. Price $1. 25. 

The Faraday llteratnre is much larger than might be 
supposed. It is seldom that a man of science Is honored 
by such biographies as have been penned by Dr. Bence 
Jones, Prof. 'fyndall, Prof. Clerk Maxwell and Dr. 
Gladstone. Faraday is.. however, worth it all, and when 
the IInal summing up of the sclentillc history of the cen-

The volume before us goes into the organization of tory shall be made, Michael Faraday will be in the front 
commercial establishments, such as engineering works. rank amonl( the little band of men whose pre-eminent 

It dellnes the dntles of the various offices. and shoWl! achievements extended the boundaries of knowledge. 
how they should be performed in an economical manner. Faraday Is the beau Ideal of the man of RCience, and for 
Various methods of keeping books, stock, drawings, etc., forty years hi. was the living and inspiring vol';" at the 
are also entered into. There is little question that many Royal Institut ion, and while there his research.s in 
large concerns could adopt the methods Ildvocated by physics laid thc foundationA of electrical engineering. 
Mr. Bnrtan with good results. Of course, the present So much for the man and his relation to his timc. At the 
volume is specially intended for use lu Great Britain, but prescnt day prohably no one i. better qualilled to take 
at the same time the methods given would prove of value up the rather difficnlt ta.k than Prof. Thompson, himself 

In this country. a brilliant physicist, and he has acquitted himself admira-

How TO PREPARE FOR A CIVIL SERVICE 
bly ; In fad, his lucid style is well adapted to portray the 

EXAMINATION. With Recen t  Ques- great discoverer and reveal him in his �e light. We 

tions an d Answers Bv F E 
cannot nndertake to give even a synOpsIS of the chap

Leupp. New York ; H vnes &N�ble: ters, �ut recommend
.
any one !nterested either In science, 

1899. 12rno. Pp. 547. ·Price $2. 
electricity, or even b\O,?,,�hy Itself to purchase this book, 

I whose cost Is not forblddmg. The excellent frontispiec.. 
The government of the UnltL'Il States Is a good em- portrait is marked with the initials S. P. T. If Prof. 

ployer to those who do not possess the inclination or Thompson really drew the portrait, he deserves addltioJUl' 
means for entering into proteeeloll8l lite or Into m4e- thanke. 
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APRIL 22,  1 899. Ititutifit !mtricau. 
'l'HE M ODERN THEORY OF SOLUTION. A 

Memoir by Pfeffer, Van't Hoff, 
Arrhenius and Raoul.  Tran s lat ed 
and edited by H. C Jones, P h . D. 
New York : Harper Brothers. 1899. 
Pp. 133 12010. 

The book before w will  prove of great value to all 
those who are interested in theoretical chemistry. and 
the papers which are included in It are of gre.t importance 
and the bibliography is very complete. Tbis is al�o a 
volume of Harpers' Scientific Memoirs. and we are glad 
to note that six other volumes of the �eries are now in 
active preparation. 

TWENTIETH CENTURY SKETCH BOOK. 
By M .  H. A very, Woom,ocket R. 1. 
1898. Price 50 cen ts. 

This up-to.dste method of sketching will doubtless 
prove interesting to many who are anxious to make pro
gress in mechanical and geometrical and trigonomelrical 
drawing. No drawing-board, T-square, scale, angles, or 
protractor are required. It is made in two parts, one 
without angle readings and the other with angle read
ings. 

'rHE BRITISH NAVY. By A. Stenzel, 
Captain I mperial German Navy, Re
tired. New York : E. P. Dutton & 
Company. London : T. Fisher Un
win. 1898. Pp. 327. 4to. Price $5. 

This work, a translation from the German, has a �pe
cial intere�t due to the fact that it is an impartial survey 
of the British navy from the standpoint of a trained 
foreign critic. While the general tone of the book is 
distinctly complimentary, Captain Stenzel is at times 
severely critical, and indicates what seem to be the weak 
points both In the material and administration of the 
British navy. The work opens with a historic survey, 
followed by chapters on the Admiralty and Its naval 
policy. Then follow a comprehensive description of the 
�tations and dockyards, and chapters on the personnel, 
the education and training, and the uniform of the 
navy. This matter will be much of it new to the general 
reader, and not so familiar as that contained in the 
chapter on material. This last, although it goes over 
well-worked ground, is excellent in its arrangement and 
selection. It commences with the historical development, 
showing excellent photographic views of the last and 
largest of the old 3-deckers, as repre •• nted by the " Duke 
of Wellington," of 131 guns and 6,07 1 tons. The growtll 
of the annorclad ship is traced by diagram, photograph, 
and description from tbe " Wellington " to the modern 
.. Majestic." The illustration. are many and excellent, 
and the work is concluded with a complete table showing 
all the .hips of the navy, with their particulars of size, 
speed, armament, and cruising qualities. 

H ANDBUCH DER TELEPHONIE. Nach 
dem Manuscri pt des Dr. Victor Wiet
Iisbacb.  Bearbeitet von Dr. Robert 
Weber. Vienna : A. Hartleben. 1899. 
372 il l ustrations. Large 8vo. Pp. 
xiv. , 368. Price $3. 

The work of the late Dr. Wietlisbach, which lies be
fore us, constitutes one of the most valuable contribu
tions to tile literature of telephony which has yet ap_ 
peared. The eminent position occupied by the autbor 
as Weiland director of the Swi!!s telephone service In 
Bern, and his vast technical knowledge, well fitted him 
for the task of producillg a handbcok which has �ur
passed anything that has yet appearro in German rhe 
care bestowed upon every detail of the subject, the 
c1earne.s of the verbal and mathematical explanation�, 
and the exhaustiveness with which everything relating to 
the telepbone has been discuEsed, should earn for the 
book a prominent place in the technical library of every 
electrician. 

!)AGA NINI'S PHOTOGRAMMETRISCHE IN
STRUMENTE U N D  A pPA ltATE FUR DIE 
REKONSTRUKTION P HOTOGRAMME
TRISCHER AUFNAHMKN. Von Prof. 
E. Dolezal. Separat - A hdruc'k  aus 
Der Mechani ker. Berlin W. : F. and 
M. Harrwi t z. 1899. 9 i l lu strations. 
Price 50 cents_ 

In 1855. Prof. Porro, of Milan, made the first attempt 
at applying the camera to geodesy, and thus founded the 
modern science of photogrammetry . Since Porro's time 
savants have endeavored to develop the results obtained 
and to bring thi8 new branch of surveying into more 
general use; Of these men perhaps tbe most prominent 
is Prof. L. 'P. Paganini, Director of the Photographic 
Division oNtle Military Geographical Institute of Flor
ence. The little pamphlet which lies before us is a re
print of all article which appeared in Der Mechaniker, 
and gives a history of Paganini's work and describes in 
detail the various instruments which he h!18 invented. 
Since Paganlni Is so closely identiffed with the develop
ment of photogrammetry. it necessarily follows that 
Prof. Dolezal's article contains everything that is now 
known of the science. His pamphlet IS therefore to be 
considered as a valuable contribution to the literature of 
geode�y. 
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Lenses, Eyepieces, Specula, O. G.'s and all optical work. 

Want ed-Secret process or patent for development. 
No brokers. Write particular. snd price to Box 76, 
Needham. Mas •. 

'l'be celebrated " Homsby-Akroyd " Patent Safety 011 
Engine is built by the De La Vergne RefriJrerating Ma
cbine Company. Foc t of East 138tb Street, New York. 

The best book for electncians and be�dl1ners in elec· 
tricity is . .  Experimental Science." by Geo. M.. Hopkins. 
By mail. , •. Munn & Co . .  Dublisbers. 381 Broadway. N. Y. 

Roche's " New Standard " Electric Necktie Pin . 
Works like a charm. Midget Battery. Tbe electric 
Iillht is a beauty and a wonder. Sent postpaid for $1.00. 
Agents wanted. Wm. Roche, 259 Greenwicb St .. New 
York. 

1.:"'- Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co . •  361 Broadway,  
New York. IITee on application. 

HINTS TO CORRESPONDENTS. 

Name .. and A dd re88 must accompanv all letter. 
or no attention will be paid thereto. Trus is for ow 
infonnation and not for publication . 

R e ferences to former articles or answers should 
give date of paper and page or number of question. 

I nq u i I·le .. not answered in reasonable time should be repeated : correspondent8 will bear in mind that 
some answe� requine not a little re8earch, and. 
though we endeavor to reply to all either by lettel 
or in this department. each must take his turn. 

B u yer .. wishmg to purchase any article not advertised 
in our columns will be furnished with addreBBes of 
houses manufacturing or carryin!!: the same . 

Special lV rltten I nfo rmati o n  on matte� of 
personal rather than general Interest cannot be 
expected without remnneration. 

Scle nti lic A merican S u p p l e ment8 referreo 
to may be had at the office. Pnce 10 cent8 each . 

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

Ili ineral " sent !:or examination should be distinctly 
marked or labeled. 

(7642) J. A. K. asks for a formula for 
making blue prints of maps, etc. I nsed red pru,siate 
potas., 120 gr. ; ammonia cit. aud Iron, 140 gr. ; pure 
water. 4 oz. ; mixed them separately, and then poured to
g�ther, bnt the white was of a yel lowish cast instead of a 
white. A. We think the proportion of chemicals is too 
small. Try using the following : Iron and ammonium 
citrate saturated, 1 oz. ;  water, 4 oz. MIx up this solu
tion separately and then nIlx another solution composed 
or potaBBium ferrocyanide and water, 4 oz. For use mix 
equal quantities and fioat the paper for two minutes. 

(7643) H. A. S. ask!' : 1. Will an electric 
current meter which Is made for 104 volli! register the 
proper amonnt if used when the voltage l� 115f A. A cur
rent meter is not made for the voltage, but for the am
peres which pass through it. It will register more cur
rent if lamps whicb are made for 104 volts are put upon 1\ 
115 volt current, since more current will then fiow. This 
is because the filament becomes hotter and its resistance 
is made lower. 2. Please infonn me also how to remove 
grease or oil from an old belt so the cement wil l hold 
in splicing. A. Soak the elide of the belt in benzine and 
the oil will be dissolved. 

(7644) R. C . a�k s :  Can liquid oxygen 
be kept securely in any suitable receiving veBBel? Is it  
as yet a commercial commodity f A . ·  Any substance 
with a boiling poInt below the ordinary temperature of the 
air cannot remain in the liquid fonn in the open air. 
It will boil and pa .. into the fonn of vapor. This is the 
reason why liquid oxygen or liquid air cannot be kept 
in the liquid form. It boils at about 300° Fah. below 
zero. It absorhs heat rapidly from the air because of the 
great difference between it and ordInary air in tempera
ture, and boils away very rapidly. If held In a recepta
cle till it had reached the temperature of the air, tbe 
pressure wonld be 10,000 to ) 2.000 pounds per square 
inch. Thi. is the same as saying that it is impoBBible to 
confine it. It is not on sale anywhere. 

(7645) H .  G. W. writes : Will you please 

O RGANIC CHEMISTRY OF CARBON COM- tel l  me what baths are used to cleanse brass to prepare 

POUNDS. By Victor von Richtel" j it �or polishingf. I refer to old brass which is to be re

Edited bv Pmf. R. A n �chUtz. Trans- finished. Also IS there any way to re8tore the finish of 
lated by 

·
Prof. Edgar F. Smith. Vol. hard nlbber which bas grown .green and dead look�n�f 

I.  Chemistry of A l iphatic Series. A. Tr, removing the lacquer With alcohol ; after tbls IS 
Ph i ladel phia : P. B lakiston's Son & done, you can proceed � clean t�e bI�SS. There are 

COIupany. 1899. 8vo. Pp. 635. Price ", any substances and ml>,tures whIch will clean brass, 

$3. as oxalic acid, hydrochloric acid, and there are other 

Richter's Organic Chemistry is well known In the 
United States as a standard work, which no chemical 
library can do without. The present work is a transla
tion from the eighth German edition, which h as been 
ably edited by Prof. Anscblltz, and the sobject matter 
is vastly different from that gi ven in the earlier editions. 
The marvelous advances in the various lines of synthetic 
organic chemistry have made many of the changes in the 
text absolutely nece8B8ry. It is a book which can be 
confidently recommended to all who are in need of an 
advanced work on organic chemistry. Tbe second vol· 
ume, which will be devoted to ..  The Aromatic Se'ies," 
is In rapid preparation, and will be published during 
18\l9. 

acids which will do it, bnt probably oxalic acid is the 
best. The acid must be well washed off and the brass 
dried. It �hould be remembered that oxalic acid is poi
sonous. You will find it almost impossible to restore the 
color to hard rubber. We recommend yon to try polish. 
ing it with very fine putty powder and water and finish 
with a piece of silk. 

(7646) C. M. wri tes : A friel ld of m ine 
has a lightning r od  o n  b i s  house fastened close t o  the 
wall (f:-ame house) by strips of sheet iron, instead of leav· 
ing a space of somp inches. The end of the rod is about 
2 feet in the ltfound, having no plate on its end, and 1 
often read in books that .. 11 the water and gas pipes 
mmt be connected to the rod. Please let me know if 

this is right or not. Can I test the lightning rod with a 
magneto machine, and how can I do in Can you refer 
me to any SUPPLElIltNT describing how a lightning rod 
must be erected ! A. Putting a lightning rod on a house 
is a very simple matter. F8IIten it as firmly to the house 
as possible. An air gap is of no consequence. Do not 
insulate the rod from the house. Connect the water 
pipes to the rod. If there are no water pipes, ground 
the rod in a moist place with an ample iron plate. Carry 
the rod above the bouse at least 4 feet, at all gables and 
chimneys. Tip each upper end with several points. Iron 
rods are as good as or better than copper. To test the 
joints with a magneto. bring wires from the lOp and the 
bottom of the rod to the magneto and see if the bell rings 
well through the rod as a part of the circuit. To test the 
ground with a magneto, connect the rod and the magneto 
by one wire. Run another wire from the other �Ide of 
the magneto to a ground near the ground plate of the 
rod. The best article that has appeared in many yea� 
upon lightning rods is hy Mr. McAdie, of the United 
States Weather Bureau. in SUPPLElIENT. No. 998. price 
10 cents. The subject iR well treated in Thompson's 
. .  Elementary Leesons in Eiectricity," price $1.40 by 
mail. 

(7647) A. J. A. writes : Some time ago 
you gave a formula for cJeaning and polishing �ea shells. 
I cannot find the article treating upon this subject. lIave 
looked papers through with aId of index several times. 
A. 1.  Porcelalnous 8bells are so hard a� to require the ap
paratus of a lapidary to cut or poli8h them, but they are 
generally so smooth as to require no rough grinding. 
They may be polished by using a felt wheel and applying 
putty powder. Nacreous shells or those of the pearl va· 
riety m�y be filed and cut without a great deal of diffi
culty. Pieces to be turned are fir8t roughly shaped on 
the grindstone, then turned and polished with pumice 
stone. putting on the final polish with rotten.toup. Ir
regularly shaped pieces are tiled and ground, theu 
smoothed with pumice stone and water, and finished 
with rottenstone. The rotten. tone is sometimes mixed 
with sulphuric acid full strength, or .lightly diluted. to 
heighten the polish. 2. Rough sheils are polished by 
first grinding them on a coa .. e stone, then smoothing 
them with pumice stone and water on a buffer wheel or 
with a hand polisher, and finishing with rottenstone. 

(7648) F. E. L. asks : Does t h e  chain on 
a bicycle travel faster o r  slower according t o  t h e  size o f  
the sprocket wheels, the gear remaining the .ame, and I f  
so, is the work that it perform. heavy o r  light i n  the 
8I1me proportion to the specd that It travels ? A. The 
chain on the larger sprockets travcls tbc faste8t for a 
given gear and has the lightest work. 

TO INVENTORS.  
An experience of fifty years, and the preparation 

of more than one h undred thousand appl ications 
for patents at borne and abroad. enable us to understllnd 
the laws and practice on botb continents. alld to possess 
unequaled faCi l ities for procurmJ.( patents everyw h ere 
A synopsis of the patent htws ot' the United States and 
all fore illn countries may be hud on application, nnd per
sons contem plnting t.he securmg' of patents. eitller at 
home or abroad, are invited to write to this office for 
prtces. which are low. in accordance with the times and 
our extensive facilities for conducting the business, 
Address MUNN & CO . . office SI1lFlNTIFIC AMERICAN, 
361 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

APRIL I I ,  1899. 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

1 See note at end of list about copies of these pat.ents.] 

Acid and makin� same, nitrobenzyliden sulfonic� 
Homolka & Stock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.8.'>-1 

Advertising aoparatus, J. L. Males . . . . . . . . . . . . . . . . . ti22.m 
Air brake. C. F. Bane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'22,750 
Air heating and agitating apparatus, E. F. Porter 622,863 
Alarm. See Burglar alarm. (1'ire alarm . 
Animal trap. J. H Macklntosb . . . . . . . . . . . . . . . . . . . . . 622.700 
Ant trap. Casb & Stepllens . . . . . . . . . . . . . . . . . . . . . . . . . . b'22.9!rl 
Antiseptic composition. C. A. O. Rosell . . . . . . . . . . . . 622.713 
Automatic register. K .  D. Camp . . . . . . . . . . . . . . . . . . . .  6'22.75(; 
�!fe ::::, �1:W.
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�Il';lt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.0'£7 

Balin" deVICe. portable, C. Hebard . . . . . . . . . . . . . . . . .  b'22.9'iO 
Bali ,  Work & Haskeil . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.83-1 
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Basin and sewer inlet. combined catch, Rogers & 
Rudge . . . . . . . . . . . 0 0  . . . . . . . . . . . . . . . . . .  0 0  . . . . . . . . . . . . . 623.108 

Basket, fruit or vegetable. R. B. �'u i ler . . . . . . . . . . . .  62'!.!!21 
Bath cabinet. vapor. G. Paternoster . . . . . . . . . . . . . .  (i2'l.S21 
Bearing. anti friction. J. Waterbury . . . . . . . . . . . . . . .  62:1.1 13 
Bedstead, ",etal .  C. �'. Rood . . . . . . . . . . . . . . . . . . . .  . . .  62:l.038 
Belt fastener. W. C. H u mpbrey . . . . . . . . . . . . . . . . . . . . 622.856 
���;�ie�vf.·c�ta
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�:���l�: �Ii!I;,m��6�·N: Oi,;;,n ·i,i:.ii : : : : : : : : : : : : : : : :  �·�UM 
Bicycle drivinll mechanism, Carlsson & Gothe . . . .  622.f:,68 
Bicycle drivin" mecbanism. J. & J. Riddett . . . . . . . 623.107 
Bicycle gear supporting mechanism. C. P. Crutch-

Held . . . . . . . . . . . 0 0  . . 0 0  . . . . . .  0 0  • •  • . . . . . . . . . . . . . . . . . . . . . b'2'2.758 
BIcycle Jlearinll. F. C. Harding . . . . . . . . . . . . . . . . . . . . . .  f�.f;y9 
Bicycle bandle bar. adjustable, J. Alexander . . . . .  62'!.9:l8 
Bicycle lock, S. C. HOullbton . . . . . . . . . . . . . . . . . . . . . . . . 62:1.:J8.I 
BIcycle pedal. R. B. Garcia . . . . . . . . . . . . . . . . . . . . . . . . . .  622.947 
Bicycle seat . A. M. Cushing . . . . . . . . . . . . . . . . . . . . . . . . .  622.�13 
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Board. Spe Ironing board. 
Bobbin and t bread bolder. 'r. J. Murdock . . . . . . . . . 622.7m Baller cleaner. J. C. F'rideritzi . . . . . . . . . . . . . . . . . . . . .  h"22.920 Boiler tube cutter and expander, W. n. Hervey . .  fi22.tiRl Bolt and lock. cvm bined. J. M. }I�orney . . . . . . . . . . . . . fi22.6iG Bolt 80cket, king, H. C. Swan . . . . . . . . . . . . . . . . . . . . . . . . 622.!104 Book leaf. W. A. Vawter . . . . . . . . . . . . . . . . . . . . . . . . . . . . fj22.�6 Boot or sboe tree. O. I. Howe . . . . . . . . . . . . . . . . . . . . . . .  62.1.1185 Bottle. B. Ver Standlg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62'!.7:l7 Bottle, non-reHi lable. J. Evinof . . . . . . . . . . . . . . 0 0  . . . . fo'22.687 
Bottle, non·refillable. T. P. Greenbow . . . . . . . . . . . . .  62:1.010 
Bottle. non-refillable. A. G. Snowdon . . . . . . . . . . . . . .  62:l .047 Bottle stopper, W. P. Bonwick . . . . . . . . . . . . . . . . . . . . . . 62.,.070 Bottie wasber, Cobb & Dyer . . . . . . . . . . . . . . . . . . . . . . . . . 622.88.1 Bottle wrapper. J. C. Scheufler . . . . . . . . . . . . . . . . . . . . . . ti22.7la BowlinJr aJley. P. C. Biersacb . . . . . . . . . . . . . . . . . . . . . . . . 622,600 Box. See Cigar box. Display box. Iteed box:. 

�'i1e box. 
Bracket. See Sbel f bracket. 
Brake. See Air brake. Car brake. 
Brake beam, W. A. Punlls . . . . . . . . . . . . . . . . . . . . . . . . . . . (;22.781 Bridge. draw. �'. Hoch . . . . . . . . . . . . . . . . . .  0 0  . . . . . . . . . . fi2'l.fi85 Brusb machine. M. Hellwig . . . . . . . . . . . . . . . . . . . . . . . . .  622.768 Brusb. rotary tootb, M. P. GilL . . . . . . . . . . . . . . . . . . . . . 622.948 
Buckets. means for trippl nll. I,. A. Cook . . . . . . . . . . 622.840 Bulkhead doors, means for automatical ly closing, 

A. von KnorrlnJr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fl22.95fl 
Burglar alarm. H. A .  Holloman . . . . .  _ . . . . . . . . . . . . . . .  b'23.01� 
Burglar alarm and lamplighter. comb�ned, J .  J .  

Hinson . . . . . . .  , . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . .  022,684 Burner. Ree GA.S hurner. Vapor burner. 
Butter bolding and sl icinJr apparatus, G. B. J�ehy 622.R9R 
Butter pack aile. J. W. Barnes . . . . . . . . . . . . . . . . . . . . . . . 6'2.'1. 116 
Button, C. J. HIgley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622,683 

255 
Cable support. W. A. Nordyke . . . . . . . . . . . . . . . . . . . . . .  0'22.778 
Camera. foldinl< pbotollrapblc, Hill & Price . . . . . . . 622.8i>:l 
Camera. photographiC magazine, A. Lechi . . . . . . . .  ti22.9.J9 
Can Jacket, �'. Ii:. J ordan . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'22.S06 
Car air pipe coupling, railway. M. II'. SInclair . . . . . . b'22 .980 
Car brake, G. JJewis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ti22.6H7 
Car brake. street, J. G. Schumann . . . . . . . . . . . . . . . . . . 622.930 

g:� ���g\i��: 8: .t��;lor: : : : : : : : : : : : : : : : : : : : : : : : : : :  �ri:�� 
Car coupling. T. Whaley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'.12.8" 
Car. dumping'. N. Barney . . . . . . . . . . . . . . . . . . . . . . . . . . 622.roH 
Car Jeate, E. P. Sargent . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . 623,o.'W 
Car sill or strin6(er. R. W. Oswald . . . . . . . . . . . . . . . . . . 622.971 
Car. street railway. E. G. Allen . . . . . . . . . . . . . . . . . . . . .  fl2'l.6.16 
Carbon sorUllg machine, Richmond & Zellers . . . . 623.0.1(; 
Carbureter. C. M. K emp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0'2'2.!1(,� 
Card and envelop. quotation. J. E. Hewett . . . . . . . . 62'2.8.:'2 
Card bolder and ejector. R. Joy . . . . . . . . . . . . . . . . . . . .  fi22 .NJ-;-
Carding engine. M ills & Penney . . . . . . . . . . . . . . . . . . . . 623.£1.1-1 
Cardin't en.z;ines. apparatus for grinding flats for 

rotary. C. Mills . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.095 
Carrier. See LUiCgage carrier. 
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ne. f1'. Render . . . . . . . . . . . . .  622,711 

Casket pall and embalming table. child's com� 
Cas�il�:'!;ipa'r':.·t:s�

a�:{ai: :A: 'i.'.·W.'';iker::::::::::: �:b.l� 
Catheter. electric. R. P. Johnson . . . . . . . . . . . . . . . . . . . 623.022 
Centrifugal machine, L. Rissmuller . . . . . . . . . . . . . . . . 6'22,712 
Chl'.ir. See Dental chair. 
Chllirs, bail bearinll for opera or other, L. D. Pe-

t re . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . 622.861 
Cban�e tray. M. Eicbbolz . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.!l9!l 
Churn. N. Decker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.07ti t����: �: � .
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Churn and butter worker. combined, H. lI'eld-
meier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.918 

Clllsr box. W. '1'ribble . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'22.!(l2 
Circuit breaker. H. E. Andersson . . . . . . . . . . . . . . . . . . . b'22.H57 
Circuit breaker. H. P. Davis . . . . . . . . . . . . . . . . . . . . . . . . 622,&% 

g;���·le�\��n .. �l:���
r$��: . 'pij:;e ·c)·amp·. · Tei: 62'l.822 

escopic clamp. 
CleAner. See Boiler cleaner . Slate cleaner. 

W i n dow cleaner. 
Clock winding indicator. S. G. Button . . . . . . . . . . . . . . 622,6fi7 
Clotbes drier. W. W. St. Jobn . . . . . . . . . . . . . . . . . . . . . . . 622.!l82 
( 'Iotues l ine reel . ll . Huebner . . . . . . . . . .  t . . . . . . . . . . . . 622,855 
Clothes line Bupport, T. Varcoe . . . . . . . . . . . . . . . . . . . . . 622,788 
Coating one metal with another, etc., S. H. 'fhurs· 

tOi l .  . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  622.7:l2 
Condensing apparatus. steam, J. I. Thornycroft .. 622.872 
Cornet . J. J. Neumann . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.820 
Cotton. device for measuring fiber length of. W. 

E. Stainback . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.725 
Cotton press. �j. M. Ivens . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.020 
Coupling. See Car couvHn�. Car air pipe coup· 

ling . '  Locomot.i ve tender coupling . Thill 
coupl ing'. ,V hiftletree couplinJ!. Yoke coup-
ling. 

Cul tivator. II. Rl'ockmnnn. J r  . . . . . . . . . . . . . . . . . . . . . . . 623,071 
Cultivator. l .  I>et herioge . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622 996 
Curling iron heater. V. K Bernson . . . . . . . . . . . . . . . . . b'23,067 
Cutter. See Boi ler tu be cutter. Meat or vegeta� 

ble cu tter. 1.'obncco cutter. 
Cycle drt�ss guaro . lady's. M. D iehL . . . . . . . . . . . . . . . .  fi22.!l!l7 
Damper. automntic, T. C. Hatch . . . . . . . . . . . . . . . . . . . . 622,sr). 
Del ivery apparatus, disk or coin controlled. W. T. 

G reRset. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R23,OI l 
Oeutal cbair. A. J .  May . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62.'i.O"lti 
lletonutillJ!" comp'Jund. G. M. Hathaway . . . . . . . . . . . b'22.AOO 
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l l ispJay box. J . . H. W eeks . . . . . . . . . . . . . ... . . . . . . . . . . .. tm\.054 
f)u�lplayill� deVICe. A. C. MtIl� . Jr . . . . . . . . . . . . . . . . . . .  ti23.027 
Door. automatic slldinJr. n. Schuyler . . . . . . . . . . . . . . . b'22.8Z:l 
Door fastener. J. E. Salade . . . . . . . .  : . . . . . . . . . . . . . . . . .  622.71. 
Door banller, A. N ewei l . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  623.030 
Doors. adjustable track for sliding, M. C. Rlcb· 

ards . . . . . . . . . . . . . . . . . . . . . . . 0 0  . . . . . . . . . . . . . . . . . . . . . . . 623.o:l5 
Dredge, A. J. Severance. . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.111 
Drier. See Clothes drier. 
Dye and making same, brown tetrnzo, Levinstein 

& Mensching- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.961 
Dye and makin" same. yei1uw, H.. Hahn . . . . . . . . . . . .  623.069 
:Kaves trougb . C. S. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.110 
f4-:: lectric Rrc forming device. J.  Czikowskt . . . . . . . . . . 622.759 
ElectriC l ight rndiatoT . H. Stenz . . . . . . . . . . . . . . . . . . .  t.i22,':"sa 
E l ectric selector systems. battery cutout for. T. 

C. iJrake . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  622.6f .. 1) 
��lectrical condu ctor. flexible. J. W. Gottschalk . . 62a,00li 
l-4; l ectrical distribution system. C. ��. Scott. . . . . . . . . . H22.866 
Electricity .  method of and apparatus for admin-

istering t h erapeutic, W .  P. Horton, Jr . . . . . . . . 622.922 
Electrode for electriC accumulators, H. Pieper. 

�·i is . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.104 
Electrodes. machine for making' metalliC ribbon 

for buttery . J.  C. Howell . . . . . . . . . . . . . . . . . . . . . . . . . 622.fi!1O 
�]Iectrodes. making battery , J. C. Howeil . . . . . . . . . .  (122,,089 
Electrotype. W. T. Barnum . . . . . . . . . . . . . . . . . . . . . . . .  622.939 
Elevator. See Pneumatic elevator. 
Elevator controller, F. S. Braid . . . . . . . . . . . . . . . . . . . . .  6'22.755 
Elevator guide. �'. A. Bates . . . . . . . . . . . . . . . . . . . . . . . . .. 622,'it/l 
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engine. Rotary engine. Steam engine. Trac
tion enlIine. 

Engine reversing- gear. D. Waits . . . . . . . . . . . . . . . . . . . . 622.ro-t 
JI1nllines. electric igniter for gas. E. W. Graef . . . . . 622,SW 
EnJlines. incandescent tube igniter for g88, E. W. 

Graef . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.892 
}4�vaporating pan. W. G. Palle . . . . . . . . . . . . . . . . . . . . . . .  622,7{)8 
:Kxtensible platform, J. Burwell . . . . . . . . . . . . . . . . . . . . 622.668 
Extension table. N. Alperin . . . . . . . . . . . . . . . . . . . . . . . . 623.062 �ml::: ��fJ��,

S
w�,ell:�e'y: : : : : : : : : : : : ' : : : : : : : : :  �:m 

EyellJasses. C. E. Norton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.779 
iI'are register. W. N. Brewer . . . . . . . . . . . . . . . . . . . . . . . . . 622.881 
�'arm gate. L. Vernon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.735 
Fastening device. D. W. Ikeler . . . . . . . . . . . . . . . . . . . . . .  622.769 
Featber. W. W urzburll:er . . . . . . . . . . . .  o o  . . . . . . . . . . . . 622.8:11> 
�'eed box. W. V. Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623,001 
Feed cutter box. P. K l u m b . . . . . . . . . . . . . . . .  . . . . . .  622,0'94 
}i'eed water purifier and heater for steam boilers. 

H. �'. Howard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622,805 
iI�ence post seHing apparatus, D. O. Baer et a1 . . . . 623,064 
f4'ence. wire. D. S. Knowlton . . . . . . . . . . . . . . . . . . . . . . . . 622.Hll 
�'Ifth wbeel. K B. Smitb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622,981 
l4�i le  box or case, W. S. Grange . . . . . . . . . . . . . . . . . . . . . .  623,007 
File. letter. S. M. Brydlles . . . . . . . . . . . .  0 0  . . . . . . . . . . . . . . R22,\UO 
�'ile, memoranda, W. L. Smitll . . . . . . . . . . . . . . . . . . . . . .  623.046 
Filing rack. W. '1'. Campbell . . . . . . . . . . . . . . . . . . . . . . .. 622,911 
iI'ilter and cleaner, LindKay & Tonner . . . . . . . . . . . . . .  L"22,698 
Fire alarm. Greene & Haley . . . . . . . . . . . . . . . . . . . . . . . . . 623.009 
Itire alarm, automatic. C. E. Lombard . . . . . . . . . . . . . .  623.024 
Fireman's hclVlet. Ga l lugher & Haynes . . . . . . . . . . . .  ti22.677 
Fire protective sbutter, Boles & Laass . . . . . . . . . . . . .  b'22.754-�:��\� �:!��

nfo�!e
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hd�� �riJ\:r�i�' �f���fze(i: 622,9
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W. West lake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,935 

Funnel, C. �-. Krlluse. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 622,696 
GaJre. See Pressure Jrsge. 
Game board, M. R. J ewell . . . . . . . . . . . . . . . . . . . . . . . . . . .. 622.8.'i8 
Garment supporter. Schumacher & Makins . . . . . . . . 622.i17 
Gas burner. acetylene. H.  E. Sha1fer . . . . . . . .  622,867. 62.1.043 g:: �����:: ��

l
w.

e
G�a��.������: : : : : : : : : : : . : : : : : : . :: �:�r Gas Ilenerator. P. A. N. Winand . . . . . . . . . . . . . . . . . . . . 622.7« 

Gas generator, acetylene, Conibear & Ray . . . . . . . . . 622.839 g:: �:�i��.
t
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Gate. See Farm �ate. Rolling Irate. 
(;earinl<. W .  W. Kenfield . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'23,087 
Henerator. See Gas jlenerator. 
Glassware etchin�. stamping. or marking mae 

chine, J. E. Lippincott . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.816 
(� love. J. llorn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.688 
Golf club head, iron, G. Lowe . . . . . . . . . . . . . . . . . . . . . . . 622.&.J9 
G rain scourer. 11'. Holtzb ausell . . . . . . . . . . . . . . . . . . . '" b'22.802 
Grindmg m i l l , W .  �'. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . 622.914 
Grindin!, mil l ,  Davis & Cascaden . . . . . . . . . . . .  622.915. b'22.916 
Grindin� wheel. U. Eberhardt . . . . . . . . . . . . . . . . . . . . . .  ti22.886 
Gu�rd finger. J. C. Shanks . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.112 
Gun. automatic machine, (1' .. M. Garland . . . . . . . . . . . 623,003 
Harne and trace connection, Peavy & Dickson . . . .  623.103 
Handle bar clump, B. I). Harris . . . . . . . . . . . . . . . . . . . .  622,786 H8n�er. See Pipe hanger. 
Harrow draught attachment, 8idehill, G. A. 

Brockburst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.793 
Harrow. metal lic. R. T. Horning . . . . . . . . . . . . . . . . . . . . 623,082 
n at. J. W. Penny . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.032 
Hat blOCking and pressing machine, J. C. MUl-

cahy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62:1.028 
Hay loader, W. B. Kirk patrick . . . . . . . . . . . . . . . . . . . . . .  622.8i>9 
Heater. See Curling iron heater. Gas heater. 
Heating apparRtu�. hot water. H .  W ittbold . . . . . . .  622.74il 
Heel. ventilated sboe. G. Ferrata . . . . . . . . . . . . . . . . . . . ti22.t i7:� 
Jl inlle. C. A. Roepke . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fi2'2 •• A-1 
Hoist.in,lZ and conveyinll apparatus, P. M. Barrett t.i2;{.Otj.' 
Holdback lock. W. B. Sbeer . . . . . . . . . . . . . . . . . . . . . . . . .  62,'l.045 
Hook. See Snap hoo k .  
Horse bJ indinlo? device. J.  F'. HUllhes . . . . . . . . . . . . . . .  622.001 
Horse detacher. 'K M. Brammell . . . . . . . . . . . . . . . . . . .  622.tib'2 
H O Lel or c l u b  re!,ister. C. �'. Holfman . . . . . . . . . . . . . .  �2.'1.018 
Hub attachilllZ device. A. W. Anthoine . . . . . . . . . . . .  622.M7& 
H u b ,  hAi l  bearinl!. G. Simpson . . . . ; . . . . . . . . . . . . . . . . .  622.868 
HydrnuJic power machine, A. L. Rinearson . . . . . . . 622 .918 
I ce cu t t ing machine. C. H. Edmands . . . . . . . . . . . . . . . 622.797 
l ee form ing- apparatus. P. Martin . . . . . . . . . . . . . . . . . . . 622.860 
Incnnde�cent mantle. J. Lederer . . . . . . . . . . . . . . . . . . .  622,960 Indiclltor. See Clock winding indicator. Temper-

ature indicator. 
Inhaler. G. M. Merritt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,701 
lroninll bOA.rrt. sb irt bosom, H. Monk . . . . . . . . . . . . . .  Cza,l02 J act. See Wagoll jack:. 

(Continued on page t56) 
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Jar or bottle handle attachment. C. E. Pierce . . . . . 622.862 
Knife. See Machine knife. 
Knob for doors. bells. etc .. C. M. Brown . . . . . . . . . . . . 622.665 
KnurttnlZ wheel tool. R. C. Wagner . . . . . . . . . . . . . . . . . 622.987 
I.abel bolder. F. H. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'2.1.023 
Label pastinl' and dating macbIDe. O. Llmbacb . . .  b'22.814 
Lace holder and winder. W. Kurtb . . . . . . . . . . . . . . . . .  fi22.6'95 
Lacinll device. S. Stmmel . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.721 
Ladder. 'I'. N. Garder. . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . .  622.847 
Ladder and jack. combined step. Wallacb & Beer· 

kircber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62:!.831 
Ladder. ironing board. and bencb. combined step. 

O. G.  Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.72:; 
Lamp. acetylene, W. P. Barltrop . . . . . . . , . . . . . . . . . . .  b'22.751 
Lamp for burning �88eou8 bydrocarbons. E. Tat-

ham . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.984 
Lamp for burning Jiquid hydrocarbons, E. Tat-
Ln;:g�ncai;de8cent: 'Ruion 'i: Ke·eo·.·.·.· . .

.
.
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.
.
.
.
.
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.
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.

.
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. '.: m:� 

Lump. miner's. J. D. Williams . . . . . . . . .  ' . . . . . . . . . .  622,742 

J::hn� �a:h���� 'Ei:'j: 'Gardine�: : : : : :  : : : : : : : : : : : : . : �:� 
I�nth machine. sheathing. Adair &. Rosan . . . . . . . . .  622,7ro 
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622.7'9 

A. Lappe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.926 
Lifter for dishes. pans. plates. etc . •  �'. E. Daude· 
Lig��ninii conductor; 'G: ·Rai,nacber·:::: ·:: ·::::::.: ::g:� 
Line casting macbine space bar, Hanigan & Yurd-
Lin�

e
biilde;.: J: ·B;.ou�·b : : : : : : : : : : : : : : : : : : :  : : : :  : : : : :  :':. m:g}� 

Listening key or circuit chan�er for operlLtors' 
keyboards. J. Baxter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.117 

Loads. apparlLtus for raising, lowering. and con-

I,ock�YW:.; 'liitr�ie �oJk�
miie�l�back ·I·oci.·. · · · · · · · · 

. . 622.830 

LocomoLive tender coupling. S. J. Meeker . . . . . . .  , 622,7'75 
Lo� canter. E. EJ. Fitzgerald . . . . . . . . . . . . . . . . . . . . . . . . .  623.002 
Loom. W. P. Kirkpatrick . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.810 �6iii; ii?�����: : :  . .  : . .  : : : : : : : : : : : : : : : : : : : . : : : · : : · :  �:Wt 
������ �U��I:tofg�!:.

e .���.��'. �'. �: .����h::. �:�fI 
Manure distribqter. J. M. Kramer et al. . . . . . . . . . ' 622.957 
Match machine. W. A. Downs . "  . . . . . . . . . . . . . . . . . . .  622.008 
Measure for draughting dress skirts. E. Nicholas. 622.000 
Measurinll and recording electric currents, appa-

ratus for. H. '  Aron . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.063 

:�����i�:f����e.:�i�!t.�: ���l�.
i
�.� : : : : :  : : : : : : : : �:� 

Metal cutting machine. L. M. Ham . . . . . . . . . . . . . . . . . 623.013 
Metal feedin� aud melting mechani8m. J .  N .  

Chamberlain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 623.075 
Mil l .  See Grinding mill. Rolling mill. 
Millil l� cutters, machine for making, W. Alexan· 

der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . .  622.791 
Mitten. catcher'S. W. S. Tompkins . . . . . . . . . . . . . . . . . . 622.733 
Monoline type composing and casting machine. 

W. E. Bertram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.989 
Mower. lawn. �'. T. Maynard . . . . . .  . . . . . . . .  . . . . . .  . .  b'23. 12l 
Mower. lawn. M. C. Sather . . . . . . . . . . . . . . . . . . . . . . . . . .  623.040 
Music rolling nnd tempo regulating mechanism, 

H.·  A. Herr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.680 
Nailing machine8, uutomatic feeding device for, 

W. It. Boss . . . . . . . . . . . . . . . . . . . . . . . . . � . . . .  . .  . .  . .  . . . . 622.661 
Name plnte. bIcycle. Holyland & Dice. . . . . . . . .  . ... 622.687 
Necktie fastener. W. M. 8. Miller . . . . . . . . . . . . . . . . . . . 622.96.1 
No .. le and sprayer. combined. G. F. Wentz . . . . . . . 623.057 
Nut. axle. S. M. Ford . , . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.7&1 
Nut lock. J. M. Kissinger . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,8\J5 
Nut lock. J. A. Stonp . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,728 
Ordnance. safety device for breech mechanism 

of. C. Pohlit . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.974 
Ore crusblnll maohine. C. C. Lane . . . . . . . . . . . . . . . . . .  623.Q!;8 
Packat<e Oller. 

�
tomatic. W. A. Overbeck . . . . . . . .  622.972 

Packing. G. T. cDondland . . . . . . . . . . . . . . . . . . . . . . . . .  622.899 
Packing case. . A. McLane . . . . . . . . . . . . . . . . . . . . . . . .  b'22.819 
Packing. cutter for cutting metalliC. N. M. Wat-

.on.. .  . . . .  . . . .  . .  . ... . . .  . .  . .  . .  . .  . . .  . . . . . . . . . . . . .  . . . .  . . .  622.906 
Packing. mattinA. ,etc .• sheet material for, J. B. 

�'orsyth . . . . . . ' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.RS9 
Pad. See Shoulder pad. 
Pan. See Bn.k.e.pan. Evaporating pan. 
Paper box macbine. A. Godfrey . . . . . . . . . . . . . . . . . . . .  622.678 
Paper crlmptn!< macbine. C. H. Stoelting . . . . . . . . . .  622.871 
Paper cutting machine. E. M. Lockwood . . . . . . . . . .  62a.089 
Paper holder and printer. roll. M. 'l·lIden . . . . . . . . .  62.1.619 
Paper perforating machine. O. H. Hicks . . . . . . . . . .  6'22.682 
Paper trimming tool, }4'. Erkenbreck . . .  , . . . . . . . . . . . 623,000 
Pavement, combined paper pulp and cement, J. 

H. Amles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.877 

ORDINARY RATES. 

Inside Pall'e, each insertion. - .,.3 cents a line 
Back Pall'e. each insertion, - - 81.00 a line 

pr For Bome cklBlles of .AdlJertisement8, Spec"'! and 
HllIh$1' rates a .. e T<quOTed. 

Th .. above are charges per agate line-about eight 
words per line. Thi. notice sbows the width of the i ine. 
rl!�t!t"e�� �� �'!:'�..%�rat:��
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morning to appear In the followll1ll week's issue. 

SEND FOB V ... '· ... LU(7 ULij
A -Wood-working Machinery. 
B-Lathes, etc. 

SElIECA PALLS JIPG. COMPAlIY. 696 Water St., Seneca Fal ls, N. Y. 
AMERICAN PATENT�. - AN INTER-
""tlng and valuahle table "bOwing the numher of patents 
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31. 1894. Contained In SCI ENTIFIC AMERICAN SUI'
PLEMENT. N o. 1 002. Price 10 cents, '1'0 be had at this offlce and frow all newsdealers. 

i tit.tifi, jmtritJu. 
Our Toolmakers' Clamp 

Is made ot hi�best quality steel. case hardened. 
carefully pollsbed and Onished. '('he best clamp 

made for holding small work In drUltng. 
tapping, etc. 

Made In following sizes ' 
lli Inch. price, postoald, eacb 50 cents. 
� .' u ,r " 65 " 2% "  .. .. .. 75 .. 

Y_iiiiOWaIiOo;W 3')ji "  .. .. .. 96 " 
..!'"",,,,,,mn!'''''_9 Is <{�� .. B�g� rfi1!I���

h
�0!,���

r
3�: scription of our entire line of Tools. 

Valuahle Rectpes, '1·ables. etc. 
J. STEVENS ARMS &; TOOL CO., 

p, O. BOl[ 1 6, 
Chicopee Falls, Mass., U. S. A .  

M��I��': Pit. D�u�l� ��idl� L,th� 
TWO LATHES IN ONE. 

One a 2Il-Incb swil1ll for the 
commOll run of work. and 

the other a powerfully 
triple-Ireal'ed 44-ln. 
�W!�sf��t�:�

v
cit����� 

Iy designed and well 
hnllt tool. Costs but 

more than an ordinary lathe. 
J. J .  McCA B E ,  1 4  DEY STREET N EW YORK. 

Pen rack, A. 1. ... Rauch . . • • • . . • • • • • . . . . . . . . . . . . . . • . . . .  622.864 
Pencil sbarpener. H. Bucbanan . . . . . . . . . . . . . . . . . . .  6'.1'2.882 
Petroleum motors, re/ofu latinR device for. E. I£. F. 

F8.�er8trom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.798 
Petroleum. process of and apparatus for purlfy-

inll. H. �·rascb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.7ll9 
Petroleum. retilling. F. Ber� . . . . . . . . . . . . . . • . . . . . . . . •  623.000 
Phonollrapb . '1'. A . �;di80n . . . . . . . . . . . . . • . . . . . . . . . . •  b'22.843 
PbotolZrapbic �butter. �'. H. Kel ley . . . . . . . . . . . . . . . .  622.955 
Piano." A. IUchter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 62'l.782. 622.783 
Pick. miner's: .J . B. 1.UC8S •• . . . . . . . . . . . . . . . . . . . . • . . • . .  623.025 
Pictures on stone. E. Wallner . . . . . . . . . . . . . . . . . . . . . . .  b'23.052 
Pipe clamp. H. A. Wahlert . . . . . . . . . . . . . . . . . . . . . . . . . .  62'2.739 
Pipe fitting, wrouU'bt metH·I, J. J. Lawler . . . . . . . . . .  622.897 
Pipe banger. G. M. Willment . . . . . . . . . . . . . . . . . . . . . . .  622.743 
Planetarium. HUrst &. Linch . . . . . . . . . . . . . . . . . . . . . . . .  622.857 
PJflnter. corn. J. A. Mi l ler . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.oru 
Platform. See Extensible platform. 
Plow. I�. 8. Horton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.8llJ 
Plow. W. H. Sberrod . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.C44 
Plow. combination. W. A. Shackelford . . . . . . . . . . . .  622.719 �l�: g��':lf�.t.ef1��':t"e"s. � .. �:.��.

C
����.�

n
: : : : . : : : :  :gUl,g 

Pneumatic elevator. J. B. Scbuman . . . . . . . . . . . . . . . .  623.109 
Potato dil'l<er nnd sorter. A. S. McDonald . . . . . . . . .  622.970 
Pottery. manufacture of. W. M. Wolcott . . . . . . . . . .  622.7.s 
Powder. blasting. H. Boyd . . . . . . . . . . . . . . . . . . . . . . . . . .  622.990 
Powder grain. F. H. McGahie . . . . . . . . . . . . . . . . . . . . . . 622.777 
Press. See Cotton press. 
Pressure gSl/e. Densmore & Le Clear. . . . .  . .  . . . . . .  622.761 
Printin�. preparation of surfaces for plano-

graphIc. G. H. Block .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.879 
Projectile. )I. C. r.lsle . . . . . . . . . . . . . . . . . . . . . . . . 622.772. 622. 773 
Pump. Z. Jacomet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.693 
Pump. Tharp & Park . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.787 
Punching boles in girders, etc .• ap�aratus for. H. 

John.. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.953 
Rack. See Fil inJ{ rack. Pen rack. 
�:r.:�;�

n
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Railway rails. method of and device for connect-
Ing. C. K. Freer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.9(6 

RnHway signaling apparatus. E. & G. Maynard . . .  623.090 

SKIN NER UN IVERSAL LATHE C H U C K  �:n::n�I��8t":�:�\FJ.
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Has mRny Improvements original 
with us. Among some of Its ad
vantagPs are accilracy, Kreal. 
e8t stl'enll'th, most powel'fo l 
lZ'1"ip. and l argest capacity. 

pr Send fOT Catalogue .. S. A." 

Address 
S K I N N E R  C H U C K  CO . •  

C h u rch St., New Britai n .  C o n n .  

Railways. apparatus for hne distribUtion by  In
ductionlLl transformers or secondary genera-
tors for electric, E. E. Rles . . . . . . . . . . . . . . . . . . . . .  622.865 

Ramrod. F. Lehto . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.771 
Hecorder. See Time recorder. 
Reel. See Clot hes line reel. 
Register. See Automatic register. Fare regtster. 

Hotel or cl u b register. . 
I Relastin� machine, A. G. Fitz . . . . . . . . . . . . . . . . . . . . . .  622.845 
Resistance device, F. I.... Ellingwood .• . . . . . . . . . . . . . .  623,079 
I theostat. W. H. Woodman .. . . . . . . . . . . . . . . . . . . . . . . . .  622.H8 
Hoad breaking machinery. H. H. Hosack . . . . . . . . .  622.804 

N E W 
RolHn� flanged bars, A. Morrison . . . . . . . . . . . . . . . . . .  622.967 

B I N 0 C U L A R RolHng flanged plates. A. Morrison . . . . . . . . . . . . . . . .  622,966 
. 

• 
Hollin" gate. E. E. Gllstin . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.890 
Rollin" mill. E. W. G. ('. HolTmann . . . . . . . . . . . . . . . . .  622.801 

(The Tl'illder.) Rotary engine. G. W. Hunter . . . . . . . . . . . . . . . . . . . . . . .  622.952 
Small as an opera gl88s. More ���:�� :�:i�:: �.
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gP;::.r����af���T�t��:� Held Routin" machine. F. Wese! . . . . . . . . . . . . . . . . . . . . . . . . .  622.832 
Rubber or other endless bands or strips, manu-

QU E E N  '" C O .  facturing India. J .  M .  MacLulich . . . . . . . . . . . . . . .  622.7U OpUca! 
and 

ScimUjIc 1nst....... Rubber tIred wheel. 1'. J. Reid . . . . . . . . . . . . . . . . . . . . . .  623.1lM 
mmt Works, �:1e

i
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1 0 1 0  Chest nut Street, Safety appliance. �'. L. Ell inl'wood . . . . . . . . . . . . . . . . .  623.078 

PHILADELPHIA.. PA. 
Saf'io!,YL�PllA':t�':o���.������. ��� .

o
�.������.�. ���.�'. 62:l.1ro NEW YORK : 00 Fifth Ave. 

--

C
-::-------------------- Sash fastener. T. B. Stevens . . . . . . . . . . . . . . . . . . . . . . . .  6'22.\103 A ETYLENE APPARATUS Sash holder. W. H. Stevens . . . . . . . . . . . . . . . . . . . . . . . . .  622.828 

Sasb. window. J. A. Golden . . . . . . . . . . . . . . . . . . . . . . . . . . b'23.005 
Acetylene number of the SCIi:NTI FlC AMERICA ' SUP. 
PL�M �NT. describing. with full tIIustrattons. the most �����:::f!; o:c:�;t:n��

e r:: =::��
a
���r.

a
::�� 

The Jr&8 &8 made'for and used by the microscopist and 
student ;  its use in the magic lantern. 'l'be new French 
table lamp making its own acetylene. Contained. In 
SCIENTIFIC A M �RICA " SUPPLEMENT. No. 1 03.,.. 
Price 10 cents prepaid by  mati. For other numerous 
valuable articles on this snbJect we refer you to pSl/e 21 
�3:::-s�.

ew
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invention is probabJy patentable. Communica
tions strictly con6dentlsl. Handb�ok on Patents 
se
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apecial. not·ice. without charJle. in the 

Sdtntifit Jlmtritan. 
A handsomely illUstrated weekly. Largest clr· 
culation of any SCientific journal. Terms. $3 a 
year ; four months. $1. Sold by all newsdealers. 

MUNN & CO.36 1 Broadway, New York 
Branch Offlce. 625 F St . •  Wasbington. D. C. 

Saw. circular sh inR'Je. S. T. Johnson . . . . . . . . . . . . . . .  622.9M 
Saw. drag. J.. Phil lipps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.709 
Sawmill steam set works. Corry & Barker (re-

�� . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Om 
Saw HharpeninR' machine. L. IJ. Ftlstrup (reissue) 11 .733 
Saw sbarpeninJl machine, W. R. Morris . . . . . . . . . . . .  622.964 
SCissors. H. W Rlkinshaw , .  ' . . . . . . . . . . . . . . . . . . . . . . . .  622,740 
Scourer. �ee Grain scourer. 
Screw or other machines, stop motion for, W. S. 

Davenport . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.760 
Seed for planting, machine for preparing. W. 

Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.081 
Separator. See Steam separator. 
Sew in" machine. F. A.  Mills . . . . . . . . . . . . . . . . .  623.0!l6. 62a.097 
Sewing machine heatmg device. F. A. Mills . . . . . .  623.101 
Sewing machine ripping attachment, Emery & 

Cutlningham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622,672 
Sewing machine. sboe. F. A. lIIi11s . . . . . . .. 623.098 to 623.100 
Shade roller attachment. H. W. Mower .. . . . . . . . . . .  622.!lflll 
Shade support. J. Benzlon . . . . . . . . . . . . . . . . . . . . . . . . . .  622.Ra7 
Shade trimmer. D. H. James . . . . . . . . . . . . . . . . . . . . . . . .  623.021 
Shafts, means for detachably securing hubs of 

crank arms or like part. to. J. II. Holck .. . . . . . .  622.686 
Sbawl .trap or bundle carrier. R. J. Lay . . . . . . . . . . .  622.9.i8 
Shelf bracket. J. E. Twitchell . . . . . . . . . . . . . . . . . . . . . .  6'22.!l3:J 
Sbell for high explosives. C. N. Chambers . . . . . . . . .  622.994 
Shi

�thi������: . .  ��.������� . . . 
f
.�� . .  �1.���1.��: . .  �' . . �� 622,833 

Shoe or Illove and fastener for same. Finsrud &. 
Ramberg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  b'22.875 

Shoe polisher. R. D. Voorhees . . . . . . . . . . . . . . . . . . . . . .  6'23.051 
Shoulder pad. G. Goldman . . . . . . . . . . . . . . . . . . . . . . . . . .  6'22.765 
SI.,n. electrically il luminated. W. T. Bell . . . . . . . . .  622.910 
Skate. T. W. Bryant .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.8.'18 
Rkate fastening. E. H. Barney . . . . . . . . . . . . . . . . . . . . .  622.908 

�:r�';;:�:gri�·fI�x��re��ni:' Steven.: . : : :  : :  : :  : :  : : :  �:� 
SkIrt supporter. J. H. & I.  Taylor . . . . . . . . . . . . . . . . . .  622.7a1 
Slate cleaner. J. H. Wellborn . . . . . . . . . . . . . . . . . . . . . . .  62H.056 
�1::��

n
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Sliver can marker. E. W. Houghton . . . . . . . . . . . . . . . .  623.0A3 
Bnap hook. R. W. Jones . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.7711 
Soap holder. J. H. Welcb . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.87a 
Sole. A. Sessler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.825 
Spark arrester. N. P. Stevens . . . . . . . . . . . . . . . . . . . . . . .  622.829 
SpinninR' machine, K. K. Baker . .  . . . . . . . . .  . . . . . . . .  fi22.&16 
Spout. flexible. W. A. Nult. . . . . . . . . . . . . . . . . . . . . . . . . 622.706 
Sprayin" macblne. M. B. Brooks . . . . . . . . . . . . . . . . . . . .  622.664 
Sprocket driving wheel. Voce & Drysdale . . . . . . . . .  622,738 
Stamp battery ore feeder. Dobson & A lexander . .  6'22.76.1 

�t:�J:·e'::;r:.:�fiiih:!;. i"t:��8ey: : : : :  : : : :  : : : :  : :  : : :  �:m 
Steam separator. R. C. Carpenter . . . . . . . . . . . . . . . . . .  622.757 

F O R  R 0 L L I N  C �t::Ff;��V!S��
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r�ace�· to' jit·ouid.: jit·enii. 62'2.925 M AC H I N E S  

SC R EW 
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Any size np to 1" diameter. 3" 
long. Four sizes of machine •• 

pr Send for C( .. cula .... 

BLAKE & JOHNSON, 
P. O .  Box 7,  Waterbu ry, Conn. 

for transferrin". A .  D. Burt . . . . . . . . . . . . . . . . . . . . .  62a.07a 
8teerinR' mechanism. electrical. A. L. Riker . . . . . . .  622,977 
Stertlizintl' milk, method of and apparatus for, N. 

Bendixen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.659 
Stool. automatic. Greb & Heid . . . . . . . . . . . . . . . . . . . . . .  623.00ts 
Stopper. See Bottle stopper. 
Stove. H. H. Herrendeen . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.951 
Stove cover aud gas burner. combined. A. Grif� 

Oth . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.8ll4 
Stove. heatinl'. H. C. Baker . . . . . . . . . . . . . . . . . . . . . . . . .  623.115 
Stove or furnace. A. M. Blak�sley . . . . . . . . . . . . . . . . . .  622.752 
Strainer. milk. H. Fltchle . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.919 
Strap. See Shawl l:ltrap. Truuk strap. 

Foot Power :.!:d
l'lifaWr�::� l'ri1ITJI�. 

Plan- AUTOM ATIC WEIGHING MACHINES ����r"j����I�� �r':,";,ig:o!l�iz��I:':.nd iiu;.ifyin�; 
623.088 

SHEPARD LATHE CO .• 133 W. 2d St .• CincinnatI. O. of two to two thon8Bl1d pounds C. Ranson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.I05. 623.106 

T H E  H A L L  
B RASS P I P E  WRENCH.  A PERF ECT TOOL 

W I T H  F R I CTION GRIP. 
Bus'lllllls for all sizes and shapes. 

HI"bly poUsbed pipes made 
np without scar or Injury. 
For VOTcula ... and Prices 

WALWORTH MFG. CO., 1 6  Ol iver St., 

FOR 
C U N S M ITHS, TOOL 

M A K ERS, E X PERI
M ENTAL A N D  R EPAIR 
WORK , ETC. 

Send for Ill .... Catalog. ::I��!'J���!. W. F. " J no .  Barnes Co.  
1999 Ruby Street, 

RoCKFORD. ILL. 

HIGH GRADE W���G MACHINERY 

§ 
Single Machines or Com

plete Equipments for 
Any Class of Work. 

Your Con'�e is Solidttd. 

or lIIustrated Matter Illld Prices on 
appltcat.lon. 

J .  A. FAY & CO. 
10-80 John St.. CINCINNATI. OHIO 

capacity ' Interlocking In princl Suit. storm. P. Kaufman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  62:l.086 
pIe elilve action, a c c u  r a t  � Swimmin" apnaratus. G. Zacker . . . . . . . . . . . . . . . . . . . . 623.060 

welg�. reliable l'eIdstratlon for Switch. See RaIlway swit ch. 
weighing coal to botle1'l!, grain to Switchil1l' app .... ratus. J. Cloos .. . . . . . . . . . . . . . . 623. 118. 623.119 

elevators and crushing rolls, SWitching apparatus and method of counteract-
malL to kettles, cotree, tea, su- ing arcs, J. Cloos . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.120 

gar, cotton seed, cement, fer- Syrln�e. L. M. Geer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.a.s 
tilizers, etc., to bags. 1'able. See Extension table. 
Reliable Counting Registers. �:r:::o

t
p
r
i�PCI�� �pl .

. ��W.IWoj.irig 
. .  tit·(·rei';'iie)· : : : : : :  6fi.'� Standard Measurllljl Machines 

The Pratt &; Wblt e� Co Temperature tn�icator. electric. J. H. Dorion . . . . 622.917 
Hartford, Conn., �. I!!. A: Tenonin., mach111e. W. Brodhage . . . . . . . . . . . . . . . . . .  622.71» 

Tbill couplinl'. J. Menley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.091 
Thill support. R. T. Gillespie . . . . . . . . . . . . . . . . . . . . . . . .  623.004 
Tie plate. A. Morrison .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  622,!lf.5 
Time recorder. S. A. Dean . . . . . . . . . . . . . . . . . . . . . . . . . . .  622.795 
Time wheel mechanism, G. Smethurst. . . .  , . . . . .  62'2.869 
Tire. car wbeel, C. H. F. Huser . . . . . . . . . . . . . . . . . . . . .  622.692 
Tire. pneumatic. W. I.  Dreisbach . . . . . . . . . . . . . . . . . .  622.796 
Tire. wbeel. Huntsberry & Laveen . . . . . . . . . . . . . . . . . 622.923 
Tires, means for joinin� ends of inner tubes of 

pneumatic. F. R. ('hamberlaln . . . . . . . . . . . . . . . . .  623.074 
Tires. valve for endless tubing for. J. R. �'orsyth 622.888 
Tobacco cutter. J. Van der Plaat . . . . . . . . . . . . . . . . . .  b'22.905 
1'obacco stemming machine. it. A. Cuffee . . . . . . . . .  622.995 
Tobacco treating machine. J. K. Proctor . . . . . . . . .  b'22.916 
Tool. J. S. Scott: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  623.011 
Tooth crown. W. H. Dwight . . . . . . . . . . . . . . . . . . . . . . . .  622.670 

��:c�fO�
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Tra¥ar::r t����al trap. Ant trap. Steam trap. 
Trap. W. T. Ebert . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.944 
Tr1mmer. See Shade trimmer. 
Trol ley. R. E. Carroll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 622.991 1 
Trolley. A. 'I'. Learning. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . 6'22.813 

f�g�:b.
or 
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t
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e�j.�����r for, M. M. Wood . . 622.747 

�����: i;.: n: �����·r. : : : : : : : : · : : : : : : : : : : : : : ·:. : : ·. : : : ·:. gg� I 
I ��'1,�ta�
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t
:;,;:tiirniitii 'and 'ctittiii�: 622.776 

: 

llegl"ters an accurate account of work done on print- Tuf�et-f�';,�l��: 
.. 
�a(;bine · fo,: · jitakiiig: ·C: ·B: · E: 

622.m i 
inl';{ presses, grain tallies. weillh ing, measurtTJ.�_ and Spoer1 . . . . . . . . . . . . . . . . . . . . . . . . . . . , . . . . . . . . . . . . . . .  622.901 
other automatic machines. COUDts up to l,fXXUXXJ and I Typewriter attachment. D. K. Wenrich . . . . . . . . . . . .  622.7BH 
repeats automatically. Simple. accurate. durahle. Spe- Unchecking device. J. P. Hart . . . . . . . . . . . . . . . . . . . . . . 622.76'7 
clal couuters to order. pr Send for c' .. cula... , I C. ;J. aoOT, Briscol, Cema., U. 8. A. (l.J<nIUnutd on JlOOII 157) 

APRIL 22, 18<)9. 

E.er used WILLIAMS' SHAVING SOAP for 
shampooing? No'l Then 700 have mi8sed one of 
the greate8t laxuriea imaginable. It is simpl7 
��'::1�0:m�yrtpi��t-GI�LIol�8,i�iI:yei::d 
SOAP will make when rubbed into the hair and 
r;rIIfto:i:o���ti�ni�' ����� a!�� re�::��y: �� 
dandruff, and how son. ttfiufb" and !flk1 1t leaves 
the hairl 

Like to try it Y Sample free for 20 • •  tamp to pay 
postage. 

WILLIAMS' SHAVING SOAPS are the recog
nized Standard the world over. 

The J. B. William. Co . •  G1utonbury, Conn. 
Depot.; London, Pari., Dre.den, SJdn8Y. 

l'bis beats Wind, Steam. or Horse 
Power. We oDer the 

WEBSTER � actual horse power 
GAS E NGINE 

tor ft130, less 1� discount for cash. 
�?��s��::::i��.anft:(I'.��J'l�r8 o�
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Made for Gas or Gasoline. Also Hori
zontal Engines. 4 to 30 horse power. 

pr Write tor Special Oatalogue. 

CO .. 1 0 74 West 1 6th St., C H I CAGO 
Eastern Branch, 38-D Dey Street. New York City. 

" WOLVERI NE " lAS AND IASOL I N E  
ENG INES ,  :;rdAT.J.��tN"E� 

W ,>lvel'1tne" is tbe on1y re-
'O-.:'-C.=LO:':-Y"".,-. ?h": I��t�� e�� 

Require. no 
_ •• i;;teiY-s"af��\\:�

e
Jfact.�

s
� 

R I N E  M OTOR W O R K S .  
12 B u r n n  Street. 

O R A N D  R A P I DS, M I C H .  

MORAN FLEXIBLE JO INT 
for Steam, Ail' 01' Liquids. 

Made In all sizes to stand any desired 
pressure. Send for .. educed pI�ce list. 

Moran Flexible  Steam Joint Co. ,  I nc'd 
147 'l'hlrd Street, LoUISVILLE. Ky. 

� MARINE MOTORS 
are GUARANTEED to 

G IVE SATISFACTION. 
Durahle In Construc
tion and Easy and 
Safe In Operation. 

or Serui for OatalogUe 
and ttwesUQate OM claims. 

TRUSCOTT BOAT MFG, CO.,  St. Joseph, Mich., U. S. A. 

SAV E YO U R  F U EL.  
Yon will find our Ga.soUne 

H OISTI N G  E N G I N ES 
a great saving over steam and 
a perfect, economical boon 
where wood, coal or water 
are scarce Illld hl.,b-priced. 
Both friction and geared 
bolst from 6 to 150 H. P. for 
mines, quarries. docks, etc. 
Every machIne fully- IOlIU'Iln
teed. Send for fTee Catalof/Ue 

and Blate .t..e of M1QInte wanted. Weber Gas &; Ga80-
line Enll'ine Co., 402 S.W. Boule.ard. KBIlBas City, Mo. 

WELL DRILLING 
lachines 

OVer 70 slzee and styles. for drilling eIther deep or 
sballow wells In any kind of 8011 l.r rock. Monnted. 
on wheels or on sills. WIth engines or horse powers. 

���f.; t��JI:",��� 
d
S!,�:lior .:�rOg,:"echanlc CIID 

WILLIAMS BROS., Ithaca, N. Y. 

DO N 'T S E W  O N  B U TTONS I a Bachelor's Buttons made , 
. . with I m p r o v e d  Wa8h-
_, -' bUl'ne Patent Fa8tene1'8 , slip on 

I
n a jUly Pre.s a lit-, .. ' tie lever-they hold like grim I l r  deatb

l 
but don't Injure the 

f a  b r c .  Instantly released :�t� d
l�r::'��ilt.!l��:

I
�h�� 

... 
Ing collar button. and other II 

11111 

useful novelties made with 
these fasteners, free on request. American Rinll' Co .. Box P, Watel'bnl'Y, Conn. 

F O U R  T O O L S  I N  O N E  
Combined vIse. an
vil. drill and cnt
otl. Send us f;l.60 

.. nd we wt1l 
send you this eD.OO eutfllt. 

The d r I l l  
eight Inches. 

Ind. 

© 1899 SCIENTIFIC AMERICAN, INC.
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EDISON SAYS ,. - � . - ,� 1-. Over �o teehnleal and .o.ular eleetrleal Write for our two FREE b_ka entitled 
_u..-c. R;r.'-'cf.t;. - - <'01l1"8e8, covering every brancb of tbls flll!Cinating " a I B EI t '  al E '  ? " � .,  ""- tAl 5'- � 'Ill=- ��""':oc:'-fan Course ma be Id In instalments 3.�I ecome .an eo no ngm�er .... , • ., '\,.".." .. �r1O ...... ...... .. --� - of 8�.00 p�r month. {d� and The Eleotnoal Marvels of our TllIles." 

(Concerning the stndy of electricity at home by onr mail system) 
if.or.:,.t •• ��� . 

THE ELECTRICAL E N G INEER I NSTITUTE OF CORRESPON DENCE I NSTRUCTION, 
3 .. w ..... , ...... T. O. ,,_.V:.�-oLA.stn.". G"'lII"'. &S" Dept, A, 1�0-1�� Liberty Street, New York, U. S. A 

D 
0 N 'T W 0 R K all your life In the same old rut. Get out or it. We will increase your kDow]�dge and eamln� capacity If you will devote some or your spare time at home 

to study. at a cost so low tbat you will not feel l ve  
olltl .. y .  Tborough course. bl! m .. ll ln Electrical

i 
Mechanical. Civil. Mining

i 
Steam, and Sall-

Books Free. it::le::;:.!�e:r
n
rfen�:-��lf:..';,

t
b��N�l���:: 

c
�Je�:e�W��/{e 'o�c

r.�':,e 
IR:.Mfed 

ef&i p��t J:f 
circular • •  ample page. of texr'books. drawing plate, and boo�et of letters from .tudents all over the world. 

THE UN ITED OORRESPONDENOE SOHOOLS, 1 56 Fifth Avenue, New York. 

A.W I'ABEI 
Mannfactory Established 1"61. 

LEAD PENCILS, COO LOR t<:D PENCILS, ISI,ATE 
PENCILS. WRITING SLAT ES. STEffiL PENS. GOLD 
PENS. INKS. PENrIL CASES IN SILVER ANIl IN 
GOLD. STA'I'IONERS' RUBBER GOODS. RULERS. 
COLORS AND ARTISTS' MA'l·ERIALS. 
78 Reade Street , New York, N .  Y.  

Manufactory Established 1"61. 

ACETYLENE ! 
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a. National Acety1ene Gas Generator. 'l'he 
most bril1iant light ever produced ; safe, 

cheap, efficient ; can be instal l ed any
where. Does the proposition intereRt 
you? If so, write for catalogue and 
price •. THE NATIONAL ACE_ 

TYLENE GAS CO., 909 New 
England BId"., Cleveland, O. 

ON A ST I L L  H U N T .  
The up-to-date sportsman need. for 
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DESIGNS. 
Advertising medal, J. C. Bean .. . . . . . . . . . . . . . . . . . . . . . .  30.516 
Badlle, J. '1'. Bailey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.517 
Banjos. etc., bridlle for. F. E. Cole . . . . . . . . . . . . . . . . . . .  30.515 

$ 1 ,000 OHALLENGE ! 
36 92 per cent. more water at 
Ie •• expen.e and less trouble 
produced by 

The Sanitary Sti l l  
than Imitation.. Only Stili re
cognized by the U. S. Govern-
�:r.�· b:ot�r ..::� t:�l:��l.:I: 

F R  E E .  
THE C U P R I G RAPH CO . •  1 3 8 N .  G reen St.,  Chicago 

Trade Suggestions 
FROM 

United States Consuls. 
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s
�y��:bP��:;;�h 'tR�iibin:. . . . . . .  30·51.
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to ll&'� The SC IENTIFIC AMERICAN SUPPLEMENT publl.hes 

Bottle, 'I'. L. Valerius . .' . .  : . .  : . . . . . . . . . .  : : : : : . : : : :  . . .  :: 311:533 rfc� :'§�\a 
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Buildinl' block, H. B. Camp . . . . . . . . . . . . . . . . . . . . . . . . . .  30.5.'>0 I 
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Buildinll strut or column W J Callaway ao !l4U 

I 
ng a mOB every rane 0 ra e. ere 8 8 80 pU 8 -

Casket. grip, E. R. Sargeni. . .  : . : . . . . . . . . . . .  : : : : : : : : : : 30:5.'15 tid weekly a comp,Iete " Index to Advance Sbeets of 
Cbart, dressmaker's pattern. J. A. Wright . . . . . . . . .  30.5.'03 Con.nlar Reports, whether they are publl.hed In the 
Checkrein bolder, A. H. Hull!'ins . . . . . . . . . . . . . . . . . . . . 30.1>36 SUPPLEMENT or not. This feature exl.t. In ,!O other 
Crank shaft member, C. H. M.et . . . . . . . . . . . . . . . . . . . .  !lO.537 �'m�t· I.
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. .  . '::.'. ':.3ii.524: illmt lean trade i. being crowned with succe •• and It I. to 
Display "tand, G. W .  McNaugbt . . . . . . . . . . . . . . . . . . . . .  30.042 tbe ad,! .. ntage of all manufacturer. and I .. rge dealer. 
Door frame, .creen. W. B. Pbillips . . . . . . . . . . . . . . . . .  3O,M( to obtam these report. as quickly a. pos.lble. 
Ea.el. picture holding. Harper & �'romhart . . . . . . . .  30.041 Sub.crlp�lon price of the SC,I ENTIFIC AMERICAN Sup-
Egg bolder, W. P. Murpby . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.526 PLEMENT ,. $5 per annum. ISlngle n.umbers, IOc. eacb. 
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p��t:�r:,��'g:::;b�i �·D�:,rr.������:: . '. : ·. : : : : ·. '. : :  ll&:� 361 Broadway, New York. 

Lamp. bicycle. A. F'. RockwelL . . . . . . . . . . . . . . . . . . . . . .  30.540 Lamp chimney cleaner. O. Peters . . . .  0 • • • • • • • • • • • •  0 .  30,527 
Lamps, vapor J{enerator and superheater for in. 

candescent, Rulon & Keen . . . . . . . . . . . . . . . . . . . . . .  3O,M6 
Liquid receptacle, J. Rosenberg . . . . . . . . . . . . . . . . . . . . .  3O,iiM 
Medicament vessel for inhalers a.nd nasal douches, 

J .  M. Munyon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,:;'32 
Pipe clamp member, H. A. W .. blert . . . . . . . . . . . . . . .  3O.5:'� 
Plate, C. J. Ahrenfeldt .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30.522 
Pot. (). J. Ahrenfeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30,523 1 
�g�:�e�I�-:;-.'i� ,

b
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&; Cocbran . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30.047 
��'i:I�fe'b';].'iy�U.�in�r:,i.��: : : : : : : : : : : : : : : : : : : : : : : : : : : :  ll&:� 

TRADE MARKS. 

DON'T BE HARD UP $2,000 A YEAR EASY. 
• Gold, IIlekel " Beta! 

home '�.:;-c.--_-_.c::·-.:_,�_ aDd 

tool .. wort. 
.... eto 

Te,tlmODllaIlo, ...... pl ... 
&; Co.,Platlng Wk ... �, Unclnnatl,O. 

How to Build 

SCI ENTIFIO BOOKS °Y:: �:��E���:�
M O D EL MAKER k�:::nf�1�· f

�ra!���'!r�·�� 
machinery. M. SANGER, 62 CortlanSr St .• NEW YORK. 

WE ARE ���!t��.!
or

s���I·f�:·c�\:f::!.w�t!� 
Ji.hed 1867. J. c. SE r L. 181 Madison Street. CHICAGO. 

I CE ��C
d!�il:�\ ���\:'rn:::.

in*'g:vIr"�,, 
MFG. CO •• Il99 Clinton Street, Milwaukee. Wis. 

ACETYLENEOEALERS' HAN D BOO K 
Inform .. tion net. 42 PP. 10 cts. 
F.COBTEZWIL.ON &Co.,Chlcago 

'l'YPI& WHEEL8 .. NODELI &-'EXPERIMENTAL WDRK.IINW.L"MMiHIREIl'f 
NDY1!LnEB • ETC.. MEoW ":D aTEftClL waRK. 100 NAUAU .! H.Y .. 

WANTED f1ln?e�g���; ����:.�n:'1h�,,\!
e
= 

clas.. State price and age of tbe machine. The NEW 
ENGLAND WATCH COMPANY, Waterbury, Conn. 

W ANTED-A first clas. Superintendent or Sale.man 
for .. n e.tabll.hed Wire Fence Mannfacturlng Plant, 
gral'U�.�

el
itJ,.� C���rc����r=� .• 

v
�r��vi'll� J�t. 

O DID YOU EVER COLLECT STAMPS?
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"o �,:::�

c
���?::"�fffo��W& �':. iXlb�� 

an� 60 dlfterentstamps from Cuba, Phil lsI., Porto Rico, etc., and our 8O-page list. etc We Buy Old Stamps. �taadard Stamp Co.,St.Lou.lB,a. 
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and Cast Iron Goods, d�8ire8 to correspond witb a prac
tical expert In this line who I. fnlly conversant with 
modem, up-to-date methods, 8S to the best manner of PI':,���U'.:'�I:��..':t'}� 'l��J.: J:l

ir�al.,;:,
m
rc:::: 

TIFIC AMERICAN. 

Repre.entatlon In Chicago and Western Territory 
for first class s

�
eClaity or novelty. H.\'\hest refer-
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.. ��: �:�::�!� �tc:. ��c;:�fr:'s and en
-

Agr
�1�h\��� . .  I.�����.���.s: . .  ��:��.

i
.
I
� . . ���.��� . �: . .  �� 32.717 M. A. SMl'rH & SO.s, �!���' ic;ar;ze��� ����: p"I�� ��c?����f(;li' CompailY :i:� ����l.a���f

:J�lpt:f N. 13th Cartridges, paper .hell. Winchester Repeatinll 

Tho.e intending to bnlld wUl find the very be.t pr .. ctical .ug
ge.tlons and example. of Modern Architecture In the hand.omest 
Arcbltectural Magazine ever publi.hed 

Sport.im.{J Shoes of aU kim.ds. COll!��:n�
o
��:�kever,;ilii.; 'Colia': Com'puiiy: : : : : :  i�:�� 

W E A R E  T H E  I N V EN TOR S OF TH E 8�fl��'c���h�M':�r.ftt�
a
e:���.?��� ��.�.����:: : : �:::f 

C M Cracker •• Thomas & Clarke . . . . . . . . . . . . . . . . . . . . . . . . . .  32.699 

PTf AULKING ALLETS I
n.��:fI:��� . .  �� . .  ���.�

I
�.
i
��: . �

e
��.

i
� .�.���� 

.
. .  �:.�: 32.715 

T 
NOW USED IN ALL T H E  S H I P  t���t���ie�·a�?:t

n
�eir ·P8i-iii: Dj.8pej.·boniii,;iiy : :  �:m 

YARDS OF T H E  WORLD. Lumber in lOll. and .awed, J. W. Hu •• ey . . . . . . . . . .  32,718 

" We m .. ke Mallet. of all descrlp- I Matcbe •• Swedi.h M.atch Company . . . . . . . . . . . . . . . . . .  22,b'96 
I tions. This is our specIalty. 11- , MechanlCal goods, certain named, Dermatine 

Instrated PriceLi.t .. nd Catalogue Company .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 32.716 
mailed upon apphcatJon. Medicine for cure of rh�umatIsm and kidney and 

N. Y. MALLET & HANDLE WKS. Jlver disea.e., H. Denn . . . . . . . . . . . . . . . . . . . . . . . . .  32,710 
Established 1.845.. Paints, lubricants, a.nd cements, Detroit Graphite 

4 6 0  E. Houston St. ,  N.  Y ..  U. S. A. per%��J��t':,��� � .. '::fb
a
:�ej.·'\ Com'puiiy: : : : : : : :  �:)JJ, 

A N E W P R O P O S I T I O N :  Photographs, chromos, and plaques in colors. So� 
ciete Anonyme des Plaques et Papiers Photo-

"The Scientific American 
Building Edition. "  

Each number I. l!1u.trated with a Colored plate and numerous 
band.ome eDllravlng. made direct from photographs of buildings, 

together with interior views, tIoor plans, description, cost, locat,jon. 
owners' and architects' names and addresses. l'he illustrations 
include seashore. southern, colonial and city residences, churches, 
.chool •• public building., .table •. carrl&l!'e bou.e •• etc. 

All who contemplate bulldiDIl, or imprOvJnll homes or structures 
of any kind, have in this handsome work an almost endless series of 

tbe late.t and best example. from which to make .electlons. thn • •  aving time and money. P�BLISHED MONTHLY. SuBSCR IPTIONS $ 2 . 50 A Y EAR. S,NGLE COPIES 25 CENTS. 
Seml·Annual Bound Volu mes. $2.0 0  each. Yearly Bound Vol u mes, $3 .60  each. 

WHEELSBU:���OS I2 up from high-grade matert!J and fittings of your own 

pOif��:�����ri: :ap�������s�� ��:es: iiisect·. · j: 32,685 
IIungerford Smith Company . . . . . . . . . . . . . . . . . . . . .  32.712 F
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FRAKES and all standard makes ot 
bicycle parts and fittings. "make your 8elec� 
tion." we build 'Ute wheel accordingly. Lowest eea-Qaaranteed:. ArP.!ata W •• ted. Write tod.y. RALPH TEllPLE (JO., 108Lake St.. Clhlc .. :so. 

'.1',;';::; � �':'::' � '  . .  awkiD8' New Catechism of Electricity 

-- fu • •  ' d_ "' .  ""._re' .�m.@. " INGERSOLL -'@5 
Re!!���'i,"r'coid;':' ii:'.K: Dudiey:: : : : :  : : : :  : : : :  : . : : : : :  gglll: ISold only to riders; DO Deal .... ' DOWN. 
Revulsive pencils against certain named dIseases. ProHtl::l. Hlgbest Grade, 5215. 
RIC�' :o�e�?

i
��e" star'cli" j;owde'':: ' starctl.· and 32,707 Broadest GuaraDtee. Large 

starch powder. Ho1fmann's Starkefabrikeu . . . .  32.700 �::e�u�d�:'gu.��� Saddle housings. saddle pads, and horse clothing. B. INGERSOLL &: BBO �t. Smith. Wortbington & Company. . .  . . .  . . .  32,693, 32,69� I 1(7, 87 CortlaIldt st.. II. Y. C. Shoes, Pingree & Smitb . . . . . . . . . . . . . . . . . . . . . . . . 32,688. 32,689 __ '--__________________ _ 

W1r::�rnD,:�
8
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Soap, dentifrice. and hair preparations, Comfort D Y U Powder Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,703 0 OU S8 
------ -------...." 
.��..,.� • •  _ • � _ _  ;:'i' ... . 

f
n
':.:t���I�g�i"eVg�kb�� ��:g:: �il�i !�3Y!�';.':Jry: i: s:.\ 'T: 'j;:'lkiIitoii: : :  : : : RN� • Ilold titJe . ..  nd .. dlles. Strict.. Tea. Sberman Brotber. &; Company . . . . . . . . . . . . . . . . .  32.697 Heavy Wire Rope 7 ly Up-to-Date. Poatpaidt.,2. ToiJet preparations, certain named. Chemische _ 

T . .... d.1 & to . . 63 .'fth ...... , •• Y. I Fa.orik " Rothe. Kreuz .... . . .  " . . . . . . . . . . . . . . . . . . .  ?2,70l We houl'ht 6.000 feet 2� Inch wire rope. made of extra ---------------------- Wa.hmg com/?ound., clotbes. M<;Coy & Mann . . . . . ?2,'(0<! flexible steel. Formerly u.ed on tbe IlJInols Drain.ge R E ADY APR I L 25TH. Watchc ... es. � ahys Watch Case Company . . . . . . . . . .  32.686 Can.l . . Wrlte for full Information. Send for C .. talogue 

LIQUID AIR 
AND 

U Extra Mild," for bottJed beer, Pabst Brewing 
Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6,878 

U Hack ley's Twelve Ilour Cough Cure." for a cough 

The Liquefaction of Gases . .. H��WO�����·e�������� ·.���:
'
::���:���� :O��.:�: :::�: 

I " Neufchatel Waukesha Cream Cheese," for By prof·
B

T. O'C
.
O"'OR. SLOANE.

. ���;��, . .  �.
i
����.�

i
� . . �.����� . .  ��� . .  ���.��� . .  ?��: 6,877 365 pages. 8vo. ouna .n Buckram. Contmning , " Nil Con.crire Sibi," for .. head covering, R. Peet 

many illustrations with pnrtraits of Fara- I & Company . . .  : . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . 6.869 , " Nox-Em-All OIntment," for an OIntment, J. da!!. Dewar ana Tripier. KrOlL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.873 
PRICE $ 2 . 50 .  . . P���y���

e
�(�m:.f.��.I�. �.��� .'l'���

c
:
'
:. ��.� .� . �.�

I
.� 6.872 

T
N offering thl.s book to the public, the publl.hers feel .. Rli�e���t6·o�ga���.�':: .��� . .  ���.

t
"�.� . .  ���.

r
:. ���.�� 6.879 that, as it IS the onlll work on the subject. they are " Savina." for a medicinal preparation. N. M. Moore 6.871 

helping In forwarding the higher scientific education of .. Splendorine," for a metal poli.h, We.tern Hard· 
the p�oPle. The �orld at large is now Interested in natu- ., W':.��e:h� �:�;:t�1t::��.If, Cjg:nch���e,\vi8con8iii 6,875 
ral SCIence, and SInce its earliest deve]opments nothing, Butter and Cheese Company . . . . . . . . . . . . . . . . . . . . . .  6.876 
with the pos.lble exception of ElectriCity, ha. excited 
.ucb widespread attention ... Liquid Air. 

Tbl. book will contain the full theory of the .ubject. PRINTS. 

No. 8 a. It give. low qnotatlons on all kinds of material 
and merchandise. 

C H I CAGO HOUSE WRECKING CO . •  

W .  3lith & Iron Sts., CHICAGO. 

GAS ��Q GASOLINE ENGINES  
WAT E. R  M O T O R.5 

B AC K U S  WAT E R  M O T O R  co N E.WA R K  N ) U 5 A 

FOR SALE-EXCLUSIVE PATENT-KING PIVOT 
fr%.���·��; : Fu]!;. �r,:';
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burglar proof �r aoor. : 'l'igbt joint the be.t way to 
swinjl a door, no �ging', DO st.rain on Jamb], better than 
hinges, for heavy outside doors, cup-hoara and book .. 
case doors.-For storm sash. outside screens, rabbeted 
g:,vgt�:.��A':i��:'i. °l�

e
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HALF A CENTURY OF CYCLES. -AN 
Intere.ting hi.tory of the cycle from its 01'ljltin up to tbe 
p.b
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t
8:!�:r" !�3 i�!8�u���:o;·��

i
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modern wheel. Cycle buildinll a science. Poin(s of improvement. The pneumatic tire. A hand and foot 
cycle. With 9 illustrations. Contained in SCIENTI FIe 
AMERICAN SUPPLEMENT. �o. 1 0 1 '.:. Price 10 cent •• 
'1'0 be !lad at tbls ofllce and from all newsdealers. 

It will give the entire hi.tory of the liquefaction of 
gases. from the earliest times to the present, and wilJ " Mother's Helper." for sewing machines, Singer 
also contain a d-.,scription of all the experiments that u T�e

an
�!:
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a
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23 

have excited the wonder of audiences a11 over the Manufacturing Company . . . . . . . . . . . . . . . . . . . . . . • • • . .  124 
country. It will show bow liquid air, like water, is car-

I
' 

THE BELL OF ALL BELLS !  
ried bnndreds of mile . ..  nd i. handled In open buckets. A printed copy of the .peclflcatlon and drawing of 
It will tell what may be expected from it in the near any patent in the foregoing list. or any patent in print 
future. It will giv� the history: biography and bibli- loS::ee�s�

i
1�

e 
o;��ri;;:��Pe����!��l�:�0:n�t������6�� ography of the .ubject from earhe.t time.. I of tbe patent desired, and remit to Munn & Co., 361 

This is not only a work of scientific interest and au- Broadway. New York. Special rates will be given where 
tborlty. but is intended for the general reader, being a large number of copies are desired at one time. 
written in .. popular 8ty le-easl1y understood by every- I Canadian patents may now be obtained by the In· 

--- S� ' f f I! � bl ' c  t I 
ventors for any of the mventlon. named In the fore· one. � It'.,_ or U ..l a e OJ on ents. 

�
Oing li!!'t. provided they are simple, at a cost of $40 each. M U N N  '" CO" P U B�ISHERS, 
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361 BROADWAY, NE:W YORK. York. Ot\1er torQIgD pateuts lll"1 a1Bo be obtainetl. 

* Cycll.t. everywhere Indor.e the jlood .trong * point. of the line known to wheel men a. the 

" INCOM PARABLE" NEW DEPARTURE BELLS. 

They .. re of excellent .onoron. qnallty and are made to last. Consplcnous among 
the many .tyles 18 the 

-----DRAG ON ----
which bear. a perfect repre.ent .. tlon of tbe Dragon of Mytbology. Accurately modeled. finely band 
cha.ed. Every detail In full relief. Emerald jeweled eyes. Flni.hert In antique "tatuary bronze with 
ba.e and clamp to match. � luche. diameter. Price 81.00. senafor cataloQue G/l'IIff'al Cllcle Sundries. 

THE NEW DEPARTURE BELL OOMPANY, Bristol, Oonn., U. 8. A. 

© 1899 SCIENTIFIC AMERICAN, INC.



Waltham 
Watches 

Made by theAmerican 
Waltham Watch 
Com pany are the 
best and most reliable 
timekeepers made 
in th is or any other 
country. 
" The Perfected American Watch," an 
il lustrated book of interesting informa
tion about watches, sent free on request 

AMERICAN WALTHAM WATCH CO. 
WALTHAM, MASS. 

Jaubtr. Hangtrs. 

are used on the BEST 
Bicycles, Tandems, Trip.. 

lets and Quads. 
FAUB ER, 

orii£���i��er
Pb�ne

e'i!"lec�
aff::�e::anu .. 

Y O U ! 
With mechanl.cal ability and judgment ap.. 
ll�

e
;�:i��i?�:C�r�n�,fi:��:t ��':iS�J; are made of Om Piece 0/ Steel, sprtng tempered, no joints to work loose., used so exten

sively IOU can .ret any needed repairs in any part of the United States. 
Beware of J nfringements 

(Cheap lmitation�). 
. W. H. 

FAU BER, . .  
Mfr., . , 

Chicago. 
• a: :  

. U. S. A. • z � .  

I t itutiftt �mttitau. APRIL 22,  1 899. 

R<><cxx><><><x:..oooo()(X>�cxx><>ooc..oooOOO-OO<>C)()()(K>OOo()(X>�cxx><:>o<>o8 "H I G H GRAD E FOOT POW ER LATH ES 
THE BE. ST SELLING W

.

HEEL 1 1II1 • • • • • •  7
.

:1:·1::.::�·1�:�:1��:7�'1::�� 

CRESCE N Nobody wants a poor wheel at any T eb Be I price, but thou san d s  are looking for . rl une ICYC es 
a high·grade wheel at a low figure. for 1899 
There has never been anything fancy 

• 

about Crescent prices, but the wheel The Best Wheels in the World. 
itself has proven more than fancy 
painted it. The record, the quality 
and the price keep Crescents spin
ning. 

Catalogue No. 3, contai ning " The Care of the Wheel," free. 

WESTERN WHEEL WORKS, NEW YORK. CIDCAGO. 
.1���CXX><�>OOC..ooo��������o()(X>�� 

HAMBURG AMERICAN LINE. 
Special Notice. 

"AN I NTRUDER" 

Revolver in the house. � All calibers ; long or short barreL 
IT Write /01" Descriptwe Oatalooue. 

• SMITH & WESSON, 
1 4  Stockbridge St . ,  Springfield, Mass. 

DUNLOP 
New Service to  LONDON and  PAR IS  D ETAOHABLE 

Get our Book
lilt of any 

dealer or of us 
T H E  

AMERICAN 
D U N LO P  

TIRE CO. , 

The Twin-ScreW . . Pl\s,se.nger Steamers Graf Waldersee, 
Patricia. Pennsylvania and Pretoria will after April 22d 
touch at Plymouth for London and Cherbourg tor Paris 
g�a

t��t-:� ��0�3�
b
���

.
p

�
y: 

Cabin Rates. Shortest 

HAMB URG AMERICAN LINE, 
3" Broadway, N. Y. 

TIRE&  
wil l  not get 
loose in 
the r ims.  You can take them Bel ievl l le ,  N J .  

011  with these. Ch icago,  I I I . 

Tools for FIno or Ron[h Work t!-PRESSES . DIES and 
Tools that are common and Tools that SPECIAL MACHINERY are rare, cosLly and cheap Tools, and 

. 
.every other kind " of 1'001 used- in any trade you will flnd described and IlIUs-

. . . 
. . . For She�t Metal Workers. 

trated In M O N T G O M E R Y ' S  TOOL CAT· " , _ �", WEST MFG. COMPANY, 
ALO G U E  F!lR 1 898 .  A hands!,me • . . . ::;'� . ' Buft'alo. N. Y .. U. S. A. book: contalninll 510 pages and COplOUS . 
index. Pocket size 6!4x4!4 inches, with I rounde� ed"es and stilched covers. MANUFACTURE OF BICYCLES. - A Every workshop and factory in the i very comprehensive article giviml the detq,l1s of concountry should have one. Sent by structlon of ever!; part of these vehicles. With 15 en-mai

l �O�!';�O:ERY & CO. I ��;�':,�T, ����Ir:� �i�;'fo���� ��t!'�:tat
S
R.�; 10� Fultou Street, New York. office and from all newsdealers. 

IT Write /01" large New Catalooue illustratin{! our 
full line of twenty-three models. 

The Black Mfg. 00. , Erie, Pa, 
81 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 . 

£aldum Ring 
[am". -

BURNS ACETYLENE GAS. 
No 011, Wick, Dirt or Smoke. 

Get the Best. Price $3.�0 
Agents wanted in "'''11 wwn. 

CALC I U M  K I N G  LAM P  CO. ,  
Waterbury, Conn. 

FOR ALL ABRASIVE WORK 
Carborundnm is better than emery I be
cause it does m ore work, does quicker 
work, does better work. 

T H E  CARBOR U N D U M  CO. ,  N I AGARA FALLS, N. Y .  

AUSTIN SEPARATOR 
Unequaled for 

DELIVE R I N G  DRY STEAM 
by eliminatinJ[ moisture 
and condensatiol1 from 

L I V F.  STEAM. 
Also EXTRACTING 

OIL, G R E A S E ,  and 

&
t
::��

m
S't��I�� from Ex-

Manufactured by 
A U S T I N  S E PA R ATOR CO. 2" W oodbridll"e Street West, D etroit, Mich. 

:o,.V Make Rubber Stamps ? 
Our " New York " Rubber Stamp Vulcanizers receIved 
the only medal awarded any Vulcanizer, World's Fair, 
Chicago. Simple process. Large profits. Circulars free. 
BARTON M F G .  CO. ,  338 Broadway, New York, U. S. A .  

TANKS, TOWE RS a n d  W I N D M I L L S . ! 
For Manufacturinl! Plants, Hotels. 
���rf�'!,"":s

a
��'lWj�al���::'��Os� � 

Send /01" lUustrated ()ata!OqUe. 
W. E. Caldwell Co., 221 E. Mam St., 
Louisville, Ky. 

e e A B O O N  TO B I CYC L I ST S  -An Enjoyable Ride You will remove all the attendant dangers of Coasting, and all risk 
Roper's New Engineer's Handy-Book 

f o r  STEAM ENGINEERS a n d  E LECTRICIANS. 
of accidents, If you use the 

ECLIPSE BICYCLE with Morrow Automatic 
���&:Je�:��nJ, COASTER and BRAKE

·· 

operat.ed wi th  
ease and . com
fort by yourself 
without Rssist
ance, and at the 
cost of Xl cent a 
mile, is assured 
to the owner of a 
Wi nton Motor 

Carriage. 
Hydro-Carbon 

Motor. Dura-..le, 
safe, elegant in
t e r c h a ngeable 

��!lJi!l"1!!1I pal'ts, mechaui-
cally perfect. 

ar- Write /01" 
Price $1,000. No A gents. Oatalooue. 

THE WINTON MOTOR CARRIAGE CO. ,  Cleveland,  Ohio.  

" P TRADE MARK D " 
E C A M O I  

A L U M I N U M  PA I N T .  
sl�::i

st a
w.!!\'.��y!: °b!I:::��;:�le�

o
�t<,.� ���

e 
J;f

os
;�a 

Weather
K
roof. Durable. Easily Applied. Bicycles. 

J:����'Mo�������pi:���8,���
a
t!:��:,' ��i�\��

r
Ar�k: 

ets. Cars, Stations, General Decoration, etc. Sample 
bottle, by mail. for 25 cents. 
T H E  A M E R I CAN PEG A M O I D  CO. ,  34B B'way, New York.  

O P E N  C I R C U I T C E L L S  
The best-known and the most powerful 
of this class of Cell-the result of several 
years of experiment -Is named the 

Harrison Pri mary Cell  No.  I ,  . 
For O{len and Semi-Closed Circuit Work. 
NegatIve Element, Lead Peroxide, 
Positive Element, 

Zinc, Self Amalgamating, 
No Local Action, No Creeping Salts. 

E. M. F. 2.45 Volts. 
Capacity, W Ampere Hours. 

Made uy 
HARRISON BROS. & CO. ,  I ncorporated, P H I LA.,  PA. 

For particulars and prices. write 
THERMO ELECTRIC CO., 1 03 Times B ldg. ,  NEW YORK 

An Automatic Clutch is  attached to the rear ssrocket. By holding the ��'!.':!·;NN lho
:f���:

w
J�::���f :::�'si�� ��J'Jp�[:��e�� ����J'��: 

pletely control the wheel with your feet on the pedals. 
Write for parliculars to E CLI PSE B I CYCLE C O M PANY,  Box X ,  E L M I RA,  N .  Y .  

DO THIS ! 
Put a VUdC'Z Cyclometer 

on your wheeL It is as useful as 
your watch. One measures distance, the other 
time-both are essential factors of every business 

. or pleasure trip. To every cyclist the Veeder 
Cyclometer is a necessity. 

Its merIt has eliminated competition. 90% of modem 
cyclometers aTe Veeder Cyclometers. Booklets ItTe •• VEEDER MFG. CO., Hartford, Conn .  

Made for 24. 26, 28 and 30 W heels. 

U Trip " Cyclo .. 
meter. Price, $2.00. The small 
Indlc"tor can be set 
back . to zero, like a 
8tem setting watch, af. 
ter each trip, witbout 
alfectiDl{ brand total 
on the lar�e register. 
Same positive action 
as the other famous 
model. 

PUNCHING & 

($) 
THE BICYCLE : ITS INFLUENCE IN 
Healtb and Disease.-By G. M. Hammond. M.D. A val-

SHEARING uable and interesting paper in which the subject is ex
baustively treated from the fonowin� standpomts : 1. 
'l'he use of the cycle b;r persons In health. 2. The use of 

MACHINEDV lS) " ' �"'' '' �''o� ''�,,". '=w'oo" ;n 'm�.�' 
I\.. • AMERICAN SUPPLEMENT. No. 1 0 02. Pnce 10 cents. 

To be had at this office and from all newsdealers. If Interested, write the 
S. STILES PR.ESS CO. 

WATERTOWN, N. V. ,  
for tbeir Illustrated Catalogue " S. A." 

Cbt CyptWrittr €xtbangt I 

CH ARTER GAS OLI N E  E N G I N E  -
I TH E. MOT O R  or T H E.  19 TH C E. N T U R Y .  1 ·  

_ U S E D  BY AN Y ON E. ,  I N  ANY P L A C E. ,  FOR A N Y  P U R P O S E.  
C H ARTER. G AS ENGINE. CO.  BO)l 1 4 8  STERLING , I LL 

E����'lf.
h
�[t'i��'h:������L��T�:���i���t.�:: 

Ex-President of the Electrical Section of the Franklin 
Institute. Embracing all the recent Improvements In the Steam Engine and giving full Instructions for the 

CARE and MANAG E M E N T  of an E LECTRI CAL. PLANT. 
Nearly 900 pages, ;)25 Illustrations, over 700 main 8ub-��'irt:d ;;�e�

a
�Jer

a
�!1�.a¥��\t,�¥�r:�:n�

i
t�:rn:�d�: 

an engineer. 
Fuli leatber'filt e�si£ocketbook style. $3.�0. 

Smd /01" cl!'!la!.D l&n :.!kJ�f.�\!'�r:JeIPhia, Pa. 

Buy Telephones 
THAT ARE GOOD··NOT " CH EAP T H I N G S . "  

The difference in cost Is little. We "uarantee 
o
:a���tf�:�

s
b;np<1Fe:[

a
s�\�:.

o
�u������

s 
tep and instruments are both good. 

WESTERN TELEPHONE CONSTRUCTION CO.  
2 5 0·2 6 4  South C l i ntnn St . .  Ch icago. 

Largest Manu!aeturers of Telephones 
<xcl_ve!y in the Uwlte4 States. 

" A m e rican-H u n n i n gs "  
T E LE P H O N E S. 

Transmitters, MaJllleto Bells and Tele
phone Switchboards. Over 200,000 of 
our telephones in successful operation. 
�:d

e
:n�� �t�e

an
���thY �

e
��!����ih�� 

single line or metallic circuit and number of 
telephones to bensed on one Jine. ITSemi 
for cat.alogue "S. A." 

A M E R I CAN E LECTRIC T E L E P H O N E  CO. , 1 73 South Canal St . ,  Ch icago, I I I .  

CHR ISTIANA, PA., U .  S. A .  

E N G I N EERS, F O U N D ERS,  
and MAC H I N I STS, 

MfrS. of T U R B I N E  WATER W H E ELS, 
adapted to all duties. Power Trans-
�tt:!��Fm�g����fcb'e��t�lfhg��y:j-
leys, Hangers, etc. 

at'" Catalo(IUes on application. ----------------
CROOKES TUBES AND ROENTGEN'S 

rhbe
o
���

r
gf�r.o�fe����� ���t����E��l:lc�ri�[��

d lli 
about Crllokes tube� . SCIENTIFIC AMERICAN SUPPLE
MENT, Nos. l S I .  l S9, 'l3!'i, 'l'1 3 .  'l4'1 ,  7 !12. 7 !1 .) .  !l0;).  HilS. 1 0  •• 0. 1 11 .) 4 .  l il a .) .  1 1136.  1 11 3 7 .  arso 
SCIENTIFIC AMERICAN, Nos. 7 . 8. 1 0  and 1 4 .  Vol. 7�. 
These profusely illustrated SUPPLEMENTS contain a. 
most exhaustive series of articles on Crool(es tubes and 
tbe experiments performed with them. Among them :��� ��Il�

o
�h� ei���i�:::rsk:�i��

rl
lo 1:;�fi��'tg:t;�I:rl 

and which are now aJrain exciting attention in ('onnec
tion with Roentgen's photography. Price 10 cents each. 
To be had at this office and from an newsdealer<. 

J ESSO P'S S T E E LTHB E�r:t�  
F O R  TOO L S, S AW S  E TC. 

WI!! J E S S O P '" S O N S  t: 2  91 JOHN 5 T.  NEW YORK-

PRINTING INKS 
The SCIENTIFIC A MERICAN I s  nrtnted witil CHAS 

ENEU JOHNSON &; CO:S INK, Tenth and Lombard 
.8ts .. Philadelphia. and 47 Ro.e St., opp. Duane. New York 
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