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lFEBRUARY '26, ·IScfo. 
THE DISASTER TO THE " KAINE." . I meteorologiCal forecasts which are direct.ed to·the pro-

The great calamity which has befallen the nation in tection of life, property and merchandise both on land 
the loss of one of its finest ships, with over two hun- and sea. . 
dred and fifty of its brave and ever popular blue I What might be called the protective work of the 
jackets, has brought mingled feelings to the hearts of I bureau is felt in every community throughout the 
the American people, feelings. in which bewilderment I country. It safeguards the crops of the farmer and the 
and dt'ep sorrow predominate. The perplexity and I fruit grower ; warns the shipper of perishable goods of 
anguish which such marine disasters prod uce al'e here the approach' of hot or cold waves, and tells him bow 
i ntensified by the extraordinary coincidences of time I long to keep his merchandise under shelter and whell 
and place which render the loss of the " Maine "  sus- it is safe to let it go forward ; gi ves timely warning 
picious and grimly suggestive. In view of the strained 

I
'to the railroads of the approach of storms which will 

relations existing between the Spanish government probably cal l for emergency work with snow plows, 
and our own, and having fresh in mind the inexcusable special engines and crews ; and by its t imely warnings 
incident of the De Lome letter, the American people  I throughout the country probably preserves an alllount 
weJ'e fully justified in their first exclamation of of merchandise from destruction , damage or delays 
"Treachery!" when they learned that their warship, which would compare in bu lk with that which is' car
had been blown up at the dead of night in a Spanish ried out of our various shipping ports on the coast. 
harbor. The Weather Bureau disseminates its daily prognos-

Selt-control and moderation, however, are frequently tications of cyclones, hurricanes and storms and hot or 
the highest exhibition of courage, and, after the first, cold waves by means which insure its reaching the 
shock of the calamity was passed, the public realized I largest possible number of people. The daily report is 
that it would be fatal to make charges of crime in the I given to the press associations of the country and its 
absence of any proof that a crime had been committed. I bulleti ns are posted at the various bureau stations and 
It was felt that the timely suggestion contained in in thousands of public places where they will be readily 
the dispatch from the captain of the ship, that judg- accessible to t.he public. So complete is the distribu
ment be suspended, m ust be followed. tion that it would be difficult to find a regularly recur-

Theory is rife as to the cause of the disaster. If the ring item of daily news which is more accessible or 
vessel was struck by a torpedo, the effect would have I more widely distributed than this. 
been the bursting in of her underwater plating, accom- In the event of t he approach of a hurricane along the 
panied by a dull, muffied roar. It is claimed that, as coast warnings are sent to all port stations, from which 
the action of high explosives is chiefly down ward, the signals are displayed, flags being used by day and lan
explosion of the gun·eotton charge in the head of a terns by night. General information is sent to all ship
tOJ'�f!!�l\!';.ou!d.Jl...0.t prod uce sufficient shock to detonate I ping interests and bulletins are posted at the mariti me 
the explosives w ithin  the magazines. We are of the exchanges giving full notification of the position and 
opinion that if a torpedo or mine exploded immediately I movement of the storm. By the co-operation of the 
in the vicinity of the magazines, the shock would' be shipping interests, the steamers leaving the port of 
quite sufficient to detonate its high explosives. It is New York or any ports at which the warnings have 
true that the" Blanco Encalada " was struck and sunk been received display the signal flags of the bureau 
without any concur�ent explosion of her magazines, as for the' benefit of coastwise or inward bound ves
were other ships before, and since i n  the China-Japan sels. All foreign maritime exchanges receive cable
war, and t.his fact is pointed out by those who scout grams from this country relative to the movement of 
the idea tha.t the " Maine " was lost in this way. I ocean storms, their course and probable duration, and 

If the explosion was due to (',8,uses within the ship, it I this information is posted at the various exchanges 
was either intentional or accidental. That any agent I and custom houses, so that commanders or masters 
of either Spain or Cuba could have placed explosives i leaving foreign ports are prepared to encounter condi
within the ship, either in coal bunkers or magazine, is tions according to the warnings given. 
rendered extremely unlikely by the extra precautions Similar care is exercised by th€' Weather BureaJibver 
which would be taken to safeguard the ship. The the internal mercanti le interests of the country. In 
magazines themseh'es were inspected at eight o'clock addition to the usual forecasts, special warning!;l are 
that night, or only about an hour and a half before sent out at the approach of any storm of unusual 
the explosion occurred, and the keys were hanging at severity. Thus the railroad companies are warned of 
the time in the captain's stateroom. The coal in the coming snowstorms in time to enable them to overhaul 
bunkers had been brought from home ports, and it is snow plows and gather together the neeessary crews 
stated that only necessary supplies in the way of pro- for " fighting snow:" Special' engines are held ready 
visions had been taken on day by day in the harbor. with banked fires, and men are distributed to keep the 

The accidental causes may have arisen from fire, due switches, signals, etc. , clear of snow, so that when the 
to spontaneous combustion of coal in  the bunkers, or storm breaks it finds, thanks to the bureau, an organ
from a short-circuited ele ctric wire, or there may have ized equipment ready for all emergell cies. The rail
been an explosion due to the decomposition of the high roads are also given due warning of the approach of 
explosives on board. There are coal bunkers on three cold waves, and these bulletins are of in€'sti lllable value 
sides of the lO-inch magazine, and it has happened in enabling them to protect perishable goods in transit, 
more than once that fires have occurred in the bunkers or hurry them on to theil' destination. 
of our warships which have become fierce enough be- Nowhere, perhaps, is the work of the bureau better 
fore they were discovered to make the steel plates in- appreciated than among the shi ppers of perishable 
closing the bunkers red hot. If such a fire occurred in merchandise, and it is a fact that the movement of this 
the adjoining bunkers, it is inconceivable that it should 

I 
class of goods is largely controlled by the forecasts of 

not have been discovered when the nightly inspection, hot or cold waves. We are informed by Mr. Elias F. 
to which we have referred, was mad!). The brown i Dunn, the local weather forecaster. that he is  in con
powder, however, of which the lO-inch ammunition is I' stant receipt of inquiries from shipping merchants rela
made up, can be heated to nearly 600° F. with impu- tive to the probable weather conditions during the 
nity, and the gun-cotton of the torpedoes can only be I transit of consignments of fruit, l iq uids or other com
exploded by detonation. modities which would be injuriously affected by ex-

There remains the theory that the boiler which was tremes of temperature. This particular feature of the 
supplying thp. electric light dynamos exploded, and set I service is of great value iu the port of New York, es
off the magazines. This would fully account for the, pecially i ll the fruit and kind red trades. A forecast of 
double reports spoken of in many of the accounts by I extreme cold will sometimes cause the hatches of a ves
eye witnesses. If this was the first cause of the I sel to be kept closed for several days, and the work of 
disaster, it w;:I be a difficult matter to prove from I the bureau results in the annual saving of many thou
the appearance of the wreck whether the boiler or the sands of dollars worth of merchandise in this particular 
magazine was the first to explode. I branch of trade. Mr. Dunn has placed in our hands a 

It is to be hoped that every possible effort will be pamphlet entitled .. Temperatures injurious to food 
made to dear up this terrible mystery. Officers and I products in storage and during transportation, and 
men alike will want to know w hether the death-deal- methods of protection fmm the same," which was com
ing contents of their ships are subject to laws which 1 piled by H. E. Williams. chief clerk of the forecast di
are thoroughly  understood, or w hether they walk vision, to supplement th€' work of the bureau in this 
above a sleeping volcano which may hurl them un- direction. It contains a list of eighty-four perishable 
warned to a d€'ath whose actual cause may never be goods, and opposite each item is recorded the tempera· 
ascertained. tures which it will stand without inj ury when protected 

.. • • , • by the various systems of packing and tranl!portation. 
WEATHER BUREAU WADINGS. Of the direct benefits of the bureau forecasts to the 

It is  likely that if the average citizen were asked to farmer and the fruit grower it is almost superfluous to 
define the work of the United States Weather Bureau, speak-so well are they known and appreciated. The 
he would say that it cons isted in taking observations of fruit farms of Florida and California, the sU'gar planta
the weather and in affording protection to shipping in- tions of Louisiana and Texas, and the truck growing 
terests by giving,due warning of impending storms. interests of the eastern seaboard, are not slow to ex-

As a matter of fact, however, the work of this bureau' press their indebtedness to the warnings received from 
is felt over a far larger fleld than is included under the bureau. The San ,Francisco office reports that dur
the t€'rm .. shipping interests," and its range of obser- I ing the last three years not a single rain occurred 
vations takes in a much wider variety of subjects than in the raisin drying region without warning, and that 
the public generally supposes. It is true that the cap- I in only one instance was an unnecessary warning 
tains of vessels consult the bureau forecasts and fre- I issued. If this may be taken as a sample of its efficient 
(luently defer their sailings as the result of its warnings ; I work in a single department., we Illay forlll some idea of 
but this represents only a portion of a. great system of the far-reaching benefits of this deservedly popular sar· 
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vice when we bear in w ind th at d uring the past year 
o ver 50,00 0  forecast s and special warnings were d is
t ributed iu the various St ates and Terri tori es of the 
U ni on .  

• ••• • 

REPORT OF THE SJ[ITHSONIAN INSTITUTION. 

T he report of Pra f. S. P. Langley, Secretary of the 
Smithsoni an Institution, f or the year end ing J une 30. 
1897, has just com e to hand . The secretary g ives an 
account of t he financial cond ition of the institut ion, 
which shows t hat th e total receipts of last year were 
$62, 528.71 , the di sb ursements being $58, 061. 99. During 
the y ear 1896- 97 Conl!: ress charged the i nstitution with 
the d isb ursement of the following appropriations: 

Intemational excbanges ........................ ,. ........ $19,000 
North American ethnolllgY............. . .... . . . . ........... 45,000 
United States National Museum: 

Pre,s(orvation of collections . . . . • • • • • • . . • • . . . .  . . . • • • • • •  

Furniture and fixtures.. • • . .  . . . . . . . . • • . • • •• • • • • • • • . • . •  

Heating and lighting .............. . . ... . . . . .... . ... ....  . 
Postage . . . . · . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Repairs to bnildings... . . . . .  . . . . . . . . . . . . .. . . . . . . . . . . . 
Rent of worksbops .... .................... ........... . 
GaUeries . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

National Zoological Park .............. , . . . . . . . . . . . . . . , . .  . . 
Astrophysical Observatory . . . • . . . • • • . • . . . . . . • • . • . .  

l58,225 
15,000 
13,000 

500 
4,000 
2,000 
8,000 

67,000 
10,000 

say ,  de scribing the d iscovery o f  argon, for which 
achiev ement the authors were award ed th e first Hod g
k ins prize of $10 ,00 0. The second was a memoi r of 
Prof. E. Duclaux, of Paris, entitled " A tmospheric A c
tinometry and the Actini c  Constitution of the Atmo
sphere." N ine papers of the miscellaneous series were 
issued, includ in g" Physical Tables " by Prof. T .  Gray, 
.. Mountain 0 bs ervatories " by E. S. Hold en and II Re
calculations of Atomi c  W eights " by Pr of. F. W .  Clarke 
aud oth ers. •• T he Ca talogue of S cientific and Techni
cal Period icals" by Dr. H. Carrington Bolt on is in type 
and wil l  soon be published. It comprises titles of more 
t. han 8, 500 scientific and techn ical period icals i n  all 
languages, add ing about 3, 500 titles to the first ed ition 
published in 1885. T here is also com pleted, read y for 
the printer, a voluminous su pplem ent to Dr. H .  Car
rington Bolton's "Select B ibliography of Chemis
try." 

The "Anu ual R eport " is in two volumes, one of 
wh ich is d evoted to the Natio nal Museum .  In the 
general append ix of Part I. are includ ed mem oirs of all 
br anches of knowled ge, selected chiefly from publi ca
tions of learned societie s  of the world whic h  are not 
read ily accessible to the public, the basis of the selec
ti on being that the papers are written by a com petent 
per son, g ive an account of som e im portant or at least 
interesting scientific d iscover y, ar e untee hnical i n  lan
guage and suitable to no nprofessional reade rs. The 
secretary also refer s  to II A H istory of the First H alf 
Century of the Sm ithsonian Institution. " W e  have 
already reviewed this book at consid erable length. 

T he librar y continues to grow stead ily ; the increase 
in volumes, parts of volu mes and charts reaching 35,91 2  
d uring th e past y ear. Th e Secretary refers to the com
mi tt ee which met at Lond on, in J uly, 1896, to d irect the 
preparation of a catalogue of scientific literature. The 
secretary recommend s  that an appropriatio n  be mad e  
t o  the Sm ithsonia n Institution of $1 0, 000 per annum to 
cover the cost of cataloguing t he Am er ican publica 
tions. The Departmen t  of State has agreed to submit 
an item for this purpose for t h e  year 1 898- 99. The east 
stack of the new l ib rary of Cong ress has bee n  assig ned 
for the Smithsonian collecti on of transactions. The 
institution's d eposits n ow number over 250, 000 titles. 

The Secretary also refers to the important d ivisions 
of the Sm ithsonian Institution, the National Museum , 
the B ureau of A merican Ethnology, the International 
Exchange Service, the National Z oological Park and 
th e Astrophy sical ObR ervatory. O n  the whole it is re
markable to see what an amount of go od is d one by 
the d iffusion of human knowled ge d irectly resul ting 
fr om the bequest of a. singl e  man. 

.. fe," 

'r he Secretary states that his ti me must be alm ost 
wholly gi ven to ad ministrativ e affairs, yet. as in ye ars 
past, he continues his investi gations beg un prior to hi s 
connection with the i nstitution, so he has d evoted such 
time as he could spare to r esea rches on the solar spec
tr um and to experim en ts in connection with cert ain 
p hysical da ta on aerod ynamics. He says that both of 
th ese i nv es tig ations have reached a point at which it is 
possib le to I!: ive som ewhat full statements of the result s. 
He states that s ince the sllc cessful tri al of the mechan
i sm built o f  steel and d riven by a steam eng ine which 
m ad e  two fl ights each of over half a mi le on May 6, 
1896, a third and much longer fl ight was mad e  on 
November 28, 1896, with another· machine built of st eel, 
like the first, and d riven, like that, b y  propellers actuat
ed by a steam engi ne of between on e and two horse 
power, makinl!: a horizontal fli ght of over th ree-quarters 
of a mile and de scend ing in safety. Prof. L angley 
says: " I  have thus brough t  to the test of act ual suc
cessful experim ent the d em onstration of the practica
bi lit y  of mechanical fl ight wh ich has been 80 long d e
bat ed and till lately so d iscred ited .  To satisfy a nearly 
universal i nterest, I am now engaged in the preparation 
of a full descri ption of these experim ents since 1891 ,  
when m y  first memoir o n  aerod ynam ics was publ ished . 
T hi s  m em oir, with those on • E xperim ents i n  Aerody
nam ics' and • Int ernal W ork of the Wind,' will form 
volume 27 of the Smithsonian Contributions to K now
ledg e. which will thus contain a complete record of al l 
exp eriments carr ied on thus far und er my d irections on FLAKES IN A TALL BUILDING. 

this subjec t. "  This is certainly very important news, The effects of fire i n  a tall fireproo f  build ing have 
and the volum e  will be looked for with gr eat anxiety been anxiously discussed by both fireme n and · archi
by t hose who are interested in the prob lem of aerial tee ts. The fire which occurred February 1 1, in Nassau 
fl ight. Street, near Ann S treet,·New York, ga ve the first op· 

The Hod gki ns med als of award were received at the port unity that has ever occurred in New York for t he 
i nst ituti on in J uly, 1896, and were trans mitted to those study of an outsid e  fire working on a tall build ing. 
competitors for the Hod gkins fund pri zes who were· Chief B onner d eclares the spot i s  the most d angerous 
r ecom mended by the comm ittee to receive med als. In acre in the city .  The block is surround ed by narrow 
Ju ly. 1 896, E. C. C. Baly, of University C� lI ege, Lon- streets, resembl ing th ose in Lond on, and the bui ld ings 
d on, a H odg kins c ompet itor, wa s award ed a grant of are old and filled with i nfl ammable good s. The Van
$7 50 to ena ble him to prosecut e further his investiga- derbilt build ing has a frontage of eight stories on 
tions on the d ecomposition of the atmosph ere by mean s  Nassau Street, and the Beekman Str eet annex ri se s to 
of the passag e  of t he electric spark. A report o f  the fifteen stori es, being 40 feet wid e. Two rows of offi ces 
research so far as it has progressed ·h as been received .  i n  it, ea ch 16 feet wid e, open on each sid e of a 6-foot 
An add iti onal grant has been mad e  t o  Dr. S. We ir hallway. The bui ld ing lacks some of th e  mod ern i m
Mit chell and Dr. J' . S. Billip gs f or investigations which pr ovements, for instance, the ou ter ledges of the 
have been conducted in the laboratory of hygiene of wind ows are of wood . The fire did not give the most 
the Un iversi ty of Pennsylvania, upon the effect which severe possible test, as i t  was 150 feet away from the 
a prolonged exposure to vitiated air has upon the pow- south wall. 
er of ind ivid uals to res ist in fectious d iseases. From the The bui ld ing which was destroyed by fire is what is 
result obtained i t  would appear that we ha ve here an known as Nassau Chambers. It was a small offi ce 
important confirm ation of the clini cal observation that build ing filled wi th com bust ible matEl rial, and when 
tu bercn lo si s thr i  ves most in vitia ted air. The si x Hod g- the fire once s tarted there was no hope of saving the 
kins mem oirs have been published by the institut ion, build ing or its cont ents. It was l ike a volcano, and , 
and a cop y o f  each wa s s ent to all persons who had owing to the strong wind which was blowing, particles 
subm itt ed papers i n  connection with the competi- of pa per and cind ers were carried to the d istance of 
ti on. hal f  a mile, and the square i n  front of the post offi ce 

The Sm ithsonian I ns tit ution has r enewed the lease of was hard ly passable, owing to the shower of burning 
th e Sm ithsonian t able at the zoological stat ion at N 11.- matter. The scene was sp ectacular in the extre me, and 
pI es for a second term of three years. Eth nological was visited by many thousaud s of people. A short time 
and natural history explor ations have been continued after the fl am es burst from Nas sau Cham bers the win 
under the di rection o r  with the assistance o f  the I nsti- d ow ledges and frames of the ninth, tenth and eleventh 
tution in v arious pa rts of th e wo rld by t he Bureau of stor ies of the annex of th e Vand erbi lt buildi ng began 
Ethnology and the National Museum, resul ting in the to throw out litt le jets of fl am e. This was a little after 
add ition of a large n umber of objects of i nterest from seven o'c lock. It w as eig ht o'clock before the firemen 
various parts of the world to the m useum col lections, got into th e burnin g  fl oors of the Vande rbilt buildi ng. 
and mq ch valu able inf orm ation has been acqu ired re- The ele\T at ors were n ot running. This w as unfortu nate 
gard ing the history and th e language of the American i n  i tself, as with elevators it is po ssible to t ak e  up 
I nd ians. 

. . 
hos e  wi thout the slightest loss of t im e, and ma ny 

The pU blications of t he I nst itution and its b ur eaus va luabl e  mi nutes m ay be saved. The firemen st art ed 
during the year com prise two works in quar to f orm, up the st eps with the hose and at the sixth st ory 
four in royal octavo and f ourteen in octavo, aggregat- fell exhausted, and some. reporters and a firem an 
i ng 9, 630 pag es, cov ering. to a greater or less d egree, carried the load up the final three storieA .  By the tim e  
nearly all b ran ches of hum an k nowledge. the ninth fl oor had been reach ed , the fire had broken 

T wo m em oirs in the " C ontr ibutions to K nowledge " through the wind o ws and wa s tossing mas!l es of fla me 
seri es were iss ued d uring the year. bot h having been into the foul' offi ces in the south west corner of the an
sl1blJlitted in compet ition for th e H odgkin s  fund pr izes: nex. The firem en connected the butt of the rear sec
on e b ei ng a m emoi r  by Prof. Ra yleig h  and P rof. Ram - tion of the hose wit h  the bui ldin g  wa ter pip es, and 
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walked i n  toward th e fire. The heavy frescoed cor
ni ce fei l with a crash, narrowly escaping the head of a 
fireman. I t  was the matter of only a few minutes to 
put out the flr e after t he water began to fl ow. 

A reporter of The New York Tim es, who was watch
io.gI the behavior of the fire on the building, made a 
trip through the bui ldiu g. At the tenth fl oor, the 
glass panels of the doors of three offi ces nearest 
the corner were so hot that they burned the hand. 
On the el eventh fl oor, the panels were nearly as hot. 
On the twelfth fl oor they were only warm. In four or 
five minutes the panels of the t enth fl oor were shiv
er ed, fire bu rsti ng through these o penings i n  an i nstant. 
catching th e wood cornice i n  the halls and sweeping 
along eastward .  In a few mi nutes another squad of fire
men were on the fl oor and ad ditional hos e  having arti v
ed, the work of putti ng out the fire was begun. The 
smoke by this time was so thi ck that the men were 
gaspi ng for breath. From one of the north w ind ows 
it appeared that the m en were stand ing i n  an oven 
with the fire a bove and below them .  The wall s d id 
not warp, b� t the kalsomine fell from the cei lings. The 
wood casings of the fl oor were burned to the tiles be
neath. Desks, shel vings, cor ni ces and windo w  led ges 
and sas hes were d estroyed . T he structur e  itself d id not 
show the sli ghtes t sig n of injury, except the crumbling 
of the face of some of the bricks where they were at
t acked both by fire and water. Not a d rop of water 
l eaked to the floo r bel ow ; the fl ames never broke 
throu gh the ce ilings , except i n  one place where a steam 
pipe cam e thr oug h. I n  fact, on the te nth fl oor the 
fire was pretty w ell  spent before w ater was put on it . 
The wood work had been coD sumed and the structural 
part of the buildi ng was left intact. The re port er wh o 
was on the eleventh fl oor when the fire burst through 
the offi ce d oors into th e hall way walked to the last office 
on that hal lway and back to the head of the steps to 
prove that anybody i n  those offi ces could .have gained 
the stairway wi th safety . The fire outfit of the build ing 
its elf alf!O contribut ed toward controlling the fire, for its 
tank and pumping eng ines furnished to the fi remen 
26, 800 gallons of w at er, a ccordi ng to the meter in the 
build ing. This was supplied throug h the stand pipes 
of the build ing, which reach t o  the top fl oor and have 
fire plugs on eac h  fl oor. 

The d ata thus obtained by t he fire in th is build ing 
t hrows som e  light upon the d anger to lif e in a mod ern 
high offi ce build ing. T he fire had practi cally unre
stricted play on thre e  stories for an hour, and not a wall 
or ceiling gave way. T he results of the fi re show that 
wood around wind ows s hould be avoid ed and every 
w ind ow which faces a court should have i ron shutters ,  
which should be kept closed at night and wh ich could 
be read ily closed i n  the d aytim e  in case a fire occurr ed 
in surround ing build ings. The highest stories of the 
Vand el'bilt build ing are unprovided with iron shut-
ters. 

• ••• • 

SUCCESSFUL TEST OF PNEUJ[ATIC POSTAL TUBE. 

An important branch of the pneum atic posta l  tube 
service which i s  being installed i n  this ci ty has been 
successfully tested by the Post Office aut horiti es. Th e 
line runs from the General Post Office til bran ch station 
H, i n  the Grand Central Palace, at Lexington Avenue 
and Forty-thi rd Street. It is three and a half miles in 
l ength, and consists of two parallel lines of 8- inch t ubes 
which are laid from three to eight feet below th e sur
fac e of the street. The mail is con veyed in " carr iers, " 
- cylind ers of p late steel seven in ches i n  d iameter and 
two feet long- wh ich have a capacity of a bout 600 let
ters each. The carriers are i mpelled by a current of 
air which i s  driven continuously round the circuit. 
starting from the compressors at seven pound s  to the 
sq uare inc h  and exhausting at the end of the system at 
about atmosp heric pressure. The carrier s are sup
ported in the tube s by two packing rings, which serve 
to secure an ai rti gh t contact. The average speed of 
the carriers is about 30 mi les per hou r, but this may be 
increas ed by raising th e pressure. 

A full y  ill ust ra ted d escript ion of the system will be 
found in the SCIENTIFIC AMERICAN of De cember 11, 
1897, with a map show ing the route of t he two lines now 
in operation and also of 't hose which it i s  proposed to 
l ay down i n  the nea r  future. The secti on which has 
j ust. been opened i s  laid along Center Street and Fourth 
Avenue, and i n  connection with the section already i n  
operation from the General Post Offi ce to the Pr od uce 
E xchange, it provides a continuous sect ion about f our 
m il es in le ngth. 

The test was witnessed by Second A ssis tant Post
m as ter- General Shallenberger , Postmaster V an Cott, 
and several members of the House Committ ee on Post 
Offi ces and P ost R oad s. The carriers traveled between 
the two stations, a d istance of 3� miles, in 7� minutes, 
and an answ er to a d ispatch sent from the General 
Post Offi ce, P ark R ow, to the H otel Manhat tan, at 
F orty-secO nd Street and Madison A venu e, was rE!('.eived 
i n  exactly 37 m inut es by the new route. The proposed 
ex tensions of the sys tem include a line across the 
Br ooklyn B ridg e  and t wo addi tional n orth and south 
li nes fr om th e General P ost Offi ce to On e H und red and 
Twenty-fif th Street, w ith a cross connection on the 
latter th oroughfar e. 
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A HEAD GATE FOR IRRIGATING CANALS, ETC. n otch es of the supports, to which the I'od is held by n. AN IIIPROVED KNIFE SlIARPENER. 

In sections of the country where th e watel' trOUl ex- hook at each end. S uspended from and sl idable . along I 'l'he i ll us tm.tion represents a simple and effi cient d e
pensively constructed ditch es or can als i s  sold for i rri- the rod are a n umbe l' of movable partition pieces, in I vice by means of whic h n. knife may be quickly sharp
gating purposes, etc. , it is of gr eat importallce that the the upper ends of each of which is a selIlicircular , ened by simply drawing it between opposing sharpen 
sel ler shall be at all times ab le to limit the quantity portion to engage the lower sid e  of the rod, while a ing jaws, the latter being so arranged that when one 
supplied to each ind ivid ual consumer, in ord er that all clamp plate pivotaUy connected to the pal·tition piece I portioll of the ja ws becomes dull th eir position m ay be 
pu rch asers may receive their due supply ; but as such has a semicircular portion to engage the upper side of ' shifted to bring new sharpenillg faces in position to 
supply is someti mes greater th an is ne ed ed,  it IS also the rod . One end of the clamp plate has an open ing J 
i l l l portant to afford the purchaser means for cutting through which extends a lug from a plate secured to 2 .  
otf the flow of  water to his  lauds as  d esired .  To at- the partition piece at one sid e of the rod. a pin being 
tain  these ends the head gate shown in the accompany- passed through an opening in the lug, while th e o ppo-
in g illustration has been invented and patented by Ig · site end of the plate is secured in position by a th umb 
natius D. O'Donnell, of Bi lli ngs, Mon tan a. 'f he back screw. The thumb screw en gages a tapped hole in a 1 .  
of th e h ead gate i s  closed, as indicated b y  the broken plate secured t o  th e partition piece at the other side of 
away portion of the engravin g, a pipe lead ing to it the rod, and on l oosening the thumb nut th e parti
from the irrigating d itch, and in the sides of th e gate iion piece may be readily moved along t he rod, to be 
frame are slide ways in which the mai n  gat.e, prefer- t. i!!'h tened and held rigid ,  by means of the thumb nut, 
abl y  of metal. moves vertically, restin g  upon the tot- again st letters and d ocuments placed in t�e file. tne 
tom sill to form a watert.ight closure, when the watel' partitions being moved closely against the documents, 

O'DONNELL'S HEAD GATE. 

is to be cut off. In the u pper port ion of th e gat.e are 
open in gs . by passiug a latch th rough one of wh ich the 
gate  llIay be held at different distances from th e bot
tom, to regUlate th e suppl y  of water. the latch bein g 
adapted t o  be locked ,  and so arranged that it caullot 
be with drawn from the out side or back portion of the 
frame, as ind icated in the small sectional view. In ad
d ition to this gate an in divid ual gate is provid ed ,  to be 
used on ly by the consumer; the latter gate sliding t o  
close d  position by its gravity, and being he ld at the 
d esired elevation by passing a pin through one of a 
series of openin gs i n  the gate and into the frame. The 
arran gement is such that access cannot be gained to 
the locked latch bar of the main gate while the ind i
vidual gate is in the frame, nor can the latch bar be 
re llloved, the m ain 01' company gate being set an d 
locked afte r the alllount of water to be sold and sup
pl ied has be en m easu red an d agr eed upon, alth ough 
th e cllst.omer may at any time cut off as IUuch of th e 
flo w  as h e  may wish. . , . , . 

A CONVENIENT DOCUIlENT FILE. 
To f acilitate hold ing in order, compactly p laced and 

read il y  accessible, letters, bills, general office docu-

etc. , to hold the latter in com pact ord er . 
. . .  I .  

VarIeties of Cardamom. 

At the amiual session of Gel'lnan n at uralists, which 
has j ust been held ,  Dr. Niederstadt, of H aillburg, spoke 
on this them e  and stated t hat two val'iet ies of carda
mom are kn own to occur in commerce, namely, the 
slllal l  or Malabar card amom and the lon g or Ceylon 
carda1ll0ni, both derived from Elettaria card alllomum. 
Th e wild card amom wh ich come s from Borneo is with-
out impol·t.ance. Besides, various other varieties are I NIELSEN AND THOlfSEN'S KNIFE SHARPENER. 

put on th e market-th e S iam cardamom, from Amo- J . . .  
mum verUlIl and rotundum an d th e wild or bastard engage th e kn ife. The IDven tlOn has been pat.en te d  by 
cardamom reselllb l in'" t he Malab ar cardamom which M ichael N ielsen and Th olllas S. Th omsen, of N o. 1il3 
is said to be derived f�om AmOlll um xanthioides

'
. This N OI·th Mai n Street, Port Chester. N. Y. Fig. 1 sh ows 

variety has met with a d ecided refusal in  E ur opeall the d�vice in �er spective, . Fig. 2 representin g a top 
m arkets. but is not without imp ortan ce, as it is some- p lan 

.
vlew sh owlll g  the 

.
cuttmg edges of the t eeth. T o  

times employed as a subst itute for good varieties o r  for a SUItable bas� plate IS secured a head wh ose up�er 
adultera ting th em. An admixture of such bastard car- face has opposItely cur:ed track sU l'faces, th ere b�lllg 
damolll is betrayed by th e in ferior odor and taste. It grooved flanges at one SIde of the tracks an d an adJ �st 
is, howevel', not without value to compare the follow- able .flan ge? cap pl�te, th e head and �ap plate b emg 
i llg  figures of analy sis. prov.ld ed With opposlDg r�cesses at theIr u pp�r cen t ral 

Geu u in e  shelled card amoms contained : portIons, and segmental Jaws are held to shde u pon 
Water. . . . . .  . . .  . . . . .  . . . .  . . . . .  . .  . . . . . . . . . . . . . . . . . . . .  15 25 per cent. 
Extract 60luble 'n ether. . . . . . . . . . . . . . . . . . . . . . . . . . 5'10 
Ashes; including dirt. . . .  . • . .  . . . . . . • . • . . . . . . . .  . . . . . .  6 55 
Starch lind sugar. . . . . . . . . . . . . .  . . . . .  . .  . . . . . . . . . . . .  28·8! 
Wood fiber, nitrogenous matter, extractive matter . . . 44'26 

Distilled with water, the volatile oil passed over, which 
has to be agitated with ether. Accordin g  to Koenig it 
amounts t o  about 3 '8 per cent ; but N iederstaclt has 
come across crushed cardamoms in cOlllmerce which 
contained only 0 '28 per cent of essential oil. 

Bastard cardamoms contained : 
Water.. . . .  . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15'50 per cent. 
Extract soluble in ether . . . . . . . . . . . . . . . . . . . . .  . . . . . .  4'(» " 
Ashes, including dirt. . . . .  . . .  . . .  . . .  . . . .  . . .  . .  . .  7'50 
Starch and sugar (sugar 0'42 per cent) . . . . . . . . . . . . . . . 24'00 
Wood fiber, &ub.tances containing or free 'from nitro-

j!'en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  48·96 
H ence, out sid e  of the smaller percentage of f at oil and 
essential oil, the two d o  not show any marked d iffer 
ence. The bastard card amom, however, has a m uch 
more int ense, cam phorlike odor and t.aste. an d leaves 
a sense of scratching and biting in the th roat. an d on 
the tongue. Besid es, the bastard cardamom is dirty 
gray, whil e  genuine card amom is yellowish - wh ite. This 
lighter color, however, is not a natural on e, but is pro
duced by a bl eaching process with sulphurous aeid .  
This explains why sulphuric acid is frequently found I present in the officinal card amoms. 

During the d iscussion Prof. S chaer also stated th e 
great difficulty in examining car damoms, as there exist.s 
1I0 really reliable id entity reagiln t, an d called atten
tion to the little value of llI icr oscopic i nvestigation, 
wh en the seeds are in powder fo rm. A useful esti r lla
tion of genuine cardamoms may be fou nde(1 ,  accord i u g  
to S chaer, o n  the fact th at they a l  ways con tain sl ight 
quantities of  mangan ese. If manga.ne�e is  easily de
tected in th e ash es, the prese nce of gen uine  car damolll 
may be in ferl·ed . �Drogen und Farb w. H aendler ( Dr ug 
and Dyestuff Dealer) . 

• • • •  • 
A ParIs Automobile Test. 

th e curved tra cks between the flang ed surfa ces of th e 
cap plate an!l h ead. Th e inner opposin g  smfaces o f  
th e  jaws are toothed, th e teeth being t.ran sversely in
clin ed, and havin g  straight shou lders facing the direc
tion from wh ich t he kn i fe is to be d rawn .  Th e con
struction is such that the parts may be sepamt ed 
Quickly an d as readily assembled, th e adj ust.ment of the  
sh arpening edges or  jaws bein g  accomplish ed by means 
of the set scr ew, without detach in g an y of th e parts. 

----------_. __ ,H •• ·�--------
A RING SET HOLDING CLAlfP. 

To hold I'in:;s and other articles of jewelry set with 
precious stOIlCS, �o that th e sett i llg wi l l  not be affected 
by the heat w h ile the operator is workin g  u pon thellJ, 

1. . 

For som e tim e  there has been little or no news COII- THOIIAS' JEWELER'S CLAIIP. 

cf'rning autom obile vehicles eith er in this coun try or . . . . 
abroad, but on February 14 there was a test b etween I t.he sp�C1al f orlll of clamp sh own rn th e I l l ustr�tlOn has 
automobile vehicles which correspon ds to t.he h ill . been rn ven ted and patent ed by Fred J. fh oma!", 

- climbing con test s  of bicycles. Th is was the race up ! of �o. �25 Eig?�h S treet, Cairo, .III .  F�g. 1 sh ows the 
Suresnes H i ll, at Paris, wh ich eorrespon ds very closely ' d �vlce In pOSItIOn for work, FIg. 2 be.lllg a separate 
to th e run f rom Fort. Lee Fel'ry to th e H udson Coun ty vle� of the cla�llp proper. On a sUl�able support, 
Bouleval'll. Th e au tol llobile vehicles were driven by M. whl�h also carrl.es �he charcoal pan,. IS a hea� an d 
Ren e de Kn yff an d Baron de Z ll ylen, President of the horizontally proJectmg stel�, on whIch are plv.o!ed 
Aut omobile Club de .Fr an ce. T houO'h the recen t  rains two arms, adapted to swmg to the open PO<'ltlOll 
played gr eat havoc wit.h the road, the cont.estants went I s�lOwn in Fig. 2 o� to th e . cl�sed po�itio� to en gage a 
up the lon g hill f ul l  tilt at the rate of fif teen miles an r\I�g or oth �r artICle, a� �n dlcated I? .Flg. 1, the ar.ll

Js 
hour. Baron de Z uylen beat M. de K nyff by seventeen ' bemg held m closed pOSItIOn by a shdrng col lar, whICh 
seconds. is also adapted to slide over the head .  On the f ree end 

.. I • • • of each arm is a quadrispherical bowl section, t.he sec-
DERBY'S DOCUIlENT FILE. A New Movement of the Heart. tions registerin g  where the arms are closed to form a 

A cablegram from Paris dated February 12 states hemispherical b owl, in the bottom of which are regis
me:l.ts, etc , the simple and comparati vely inexp6nsive M. Bouchard h its discovered a n ew movement of the tering openin gs d esigned to receive the body of the 
device repre�ented in the accompanyi ng illustration has heart by means of th e Roent.gen rays. It is a rhythmic art-ide of jewelry as it is held by the clamp over the 
has been paten ted by Richard C. Derby, 138 Bellevue d ilatation d urin g respiration and is not con nected with I charcoal pan. These openin gs may be of an y d esired 
Aven ue, Newport, R. 1. S upported on the end up- the ordinary movements of the heart. •• It appears to 

I 
form to receive and hold differen t  articles of jewelry in 

rights is a removable r od, whose en ds are angular to arise," says The Sun, " from a d iminution of pressu re such manner that the bowl will protect th e settings 
prevent its turning i n  the correspondingly shaped in the in terior of the thoracic cage during inspiration." from the heat whil� the work is being carried on. 
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THE LOSS OF THE BATTLESHIP " KAINE." on an ad ded and painful interes t as having witnessed rain of missiles of all descriptions, from huge pieces of 

It would be scarcely possible to find in all the records the funeral services of ou r sailors and marines who cement to blocks of wood, steel railings, fragments of 
of naval d isaster, certainly not in those of the United have died in the service of their country by au untimely gratings, and all the debris that would be detachable in 
States, a calamity so shocking and overwhelming as but none the less meritorious death. an explosion . 
the loss of the battleship " Maine. " It was misfortune On the evening of Tuesd ay, February 15, after the .. I was struck on the head by a piece of cement and 
enough that our navy, none too strong knocked d own ; but I was not hurt, 
for its many duties, should be d e- and got to my feet in a moment. Lieut. 
pl'ived at a stroke of one of its most Hood had run to the poop ; and I sui ' -
efficient ships j but when to this is posed, as I followed , he was dazed IJY 
add ed the fact that t he explosion the shock and about to jump OVf�r-
which rent the ill-fated vessel asunder board. I hailed him, and he answered 
swept some 250 of our brave sailors that he had run to the poop to help 
into eternity, the disaster is compara- lower the boats. 
ble only with the sinking of the .. Vic- " W hen I got there, though scarcely 
toria, " when 359 officers and men were a minute could have elapsed, I had to 
lost, or that awful traged y of an wade in water to my knees, and almost 
earlier day, when " brave Kempen- instantly the quarter deck was awash. 
felt went down with twice four hun- On the poop I found Capt. Sigsbee as 
dred men." cool as if at a bal l , and soon all the 

By the time these lines are in the officers, except Jenkins and Merritt, 
han ds of our read ers they will  be joined us. The poop was above water 
familiar with the d etails of the d isaster, after the "Maine " settled to the bot-
and it is likely that some reasonable tom. Capt. Sigsbee ordered the launch 
theory based upon the cond ition of the and gig lowered, and the officers and 
wreck will have been offered as to the men, who by this tim e  had assemLled, 
direct cause of the explosion. At the got the boats out and rescued a num-
present writing pu blic opinion is di - ber i n  the water. Capt. Sigsbee or-
vided as to whether the explosion was dered Lieut. -Command er W ainwright 
clue to accid ent or malicious d esign . forward to see the extent of the dam-
If it was accidental, the cause must age, and if anything could be done to 
be looked for within the ship itself ; KORO CASTLE AT THE ENTRANCE TO HAVANA HARBOR. rescue those forward or to extinguish 
but if the explosion was d ue to a de- the flames, which followed close upon 
liberate act of malice or treachery, it is l ikely that the usua l inspection of the ship had been made, and the the explosion and burned fiercely as long as therA were 
mis chief was wrought by a torped o  or a sunken mine crew had swung into their hammocks for the night, any cOlubustibles above water to feed them. 
di rected against the su bmerged portion of the pull. sud den ly, and without the least preliminary warning, " Lieut. -Commander W ainwright, on his return, re-

Th e " Mai ne "  has generally been known as a second- the " Maine " was torn open by an explosion which sent ported the total and awful character of the calam ity, 
class battleship, though, more strictly speaking, she her to the bottom and killed, accordi ng to present re- and Capt. Sigsbee gave the last sad ord er, • Abandon 
belongs to the class of arm ored cruis ers . She was built ports, 253 out of her complement of 354 officers and men. ship ! ' to men overwhelmed with grief, indeed, but calm 
at the Brooklyn Navy Yard , launched in the year 1890 The fatalities were confined almost enti rely to the crew, and apparently unexcited." 
and formed one of the mos t efficient ships of the new only two of the officers being included in the list of dead We publish an exterior view and a longitudi nal 
navy. Her prin- s e c  t i o n  of the 
cipal d imensions " Maine," which 
were as follows: fully explains the 
Length, 318 feet ; frightful fatality 
beam, 5 7  f e e  t ; among the crew . 

d raught, 22% feet ; The terrific force 
d i s  p l a c e  m e nt, of the explosion 
6,682 tons ; coal rend ers it alm ost 
supply, 400 tons ; certain t h a t it 
bunker capacity, was the forward 
896 tons. She was magazines which 
driven by twin explod ed . There 
engines of 9,293 were two of these 
horse power at a -the f o r  w a r d 
s p e e d o f  17'4 o n e , containing 
knot8 and carried t h e ammunition 
:J. c�llIplement of f o r t h e  6-inch 
354 o ffi c e r s  and guns, being situ-
11len. F o r  h e r  ated about 50 feet 
s i z e s h e w a s from t h e  bow, 
heavi ly a r m  e d ,  t h a t  containing 
carrying four 10- LONGITUDINAL SECTION THROUGH BATTLESHIP " MAINE." the lO-inch gun 
inch guns in two a m  m u n i t i o n 
turrets, plated with 10 to 12-inch armor, six 6-inch guns, or missi ng ;  and this is accounted for by the fact that being situated further aft, at about 90 feet from the 
eight 6-pounder guns, eight 1-pounders and four ma- the explosion occurred in the forward half of the ship, bow ; between them was stored black p owd er ar: < !  
chine guns. She carried two torpedo boats o n  her boat where most o f  the men were berthed-the officers' quar- smaller amm uniti on. The combined weight o f  the ex
deck and was provided with no less than seven torpedo tel'S being at the after end of the ship. Lieut. Blandin plosives in these compartments was no less than thirty 
discharge tubes. Her belt armor was 12 inches thick gives a graphic account of the disaster, from which we tons ! By reference to the engra.vings it will be seen 
and she had a continuous protective deck, f!'Om 2 to 4 q uote : that, slung in their hammocks above this sleeping vol-
inches thick, extending from stem to stern. Altogether, .. Scarcely had I spoken when there came a d ull, sul- cano, on what is known as the berth deck, were the 
the " Mai ne, " with her com bination of good crew, and it is a mournful consolation to 
protection, heavy gun fire and torped o  fire realize that the killed probably knew noth-
and high speed, was one of the most useful ing of the pangs of death�so terrific must 
sh ips in the navy. have been the blast. 

The presence of the " Maine " in Havana According to the testimony of a passenger 
Harbor was in strict accordance with inter- upon the " City ')f Washington,"  there were 
national courtesy. She represen ted this two distinct explosions, theinterval between 
country at the chief port of Cuba. Her mis- them being sufficient to give him time to 
sion was friendly. At the same time it was run up on deck and witness the falling 
well  understood by both governments that debris of the wreck. The ship took fire 
the · immediate cause of her being stationed at once, and was so badly shattered and 
at Havana was the recent occurrence of riots went d own so swiftly that some of the sur-
in the city and the desire of this govern- vi VOl'S had barely time to climb through the 
ment to be in a pos ition to safeguard the hatchways and escape being drowned be-
rights and property of its own citizens in tween decks. Boats were immed iately low-
case of any violent d emonstrations. Our ered from the " City of Washington " and 
ship was anchored in the middle of the h ar- from the Spanish cruiser, and these suc-
bor abreast of the city wharves, and at no ceed ed in picking t:p a large number of the 
great distance were the Ward Line steamer survivors� A dramatic incident occurred 
.. City of Wash ington" and the Spanish war- when an officer of the " Maine," in one of the 
ship " Alphonso XIl."  rescuing qoats, called out : " If there is any 

The city of Havana is located on the one l iving on board, for God's sake say so ! "  
shores of a capacious land locked harbor The only answer was an echo from the d is-
whose contracted entrance is guarded by tant shore, w hich repeated " for God's sake. " 
the at once famous and infamous Moro The disaster has produced a profound sen-

Castle on one side and by the Punta CasUe sation throughout the world, and ex pres-
on the other. The former has figured largely HAVANA CATHEDRAL. sions of deep sympathy have appeared in 
in the present war, and the accompanying the press and have poured in upon our gov-

illustrations of Havana and its noted fortres s will len roar. W ould to God that I could blot out the ernment from all the gove.rnments of the civilized 
have a special interest at the present j uncture. The sound and the scenes that followed ! Then c::tllle a world. The dignified self-restraint of the American 
historic cathedral shown in another engraving is sharp explosion ; some say n umerous detonations. I people in the presence of such a tl'ying climax has 
already well known to Americans for its association remember only one. It seemed to me that the sound won universal approval, and it is being real ized that 
with the name of Columbus. Jt wHl henceforth take came frOm the port side forw�rd. Then came a perfect for the present at least we must. fo llow the suggestion 
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contained in the famous telegram of Captain Sigsbee, artificially are protected and indirectly benefited by 
of the ill-fated ship, and " suspend j udgment." wise laws. Special investigations are beirig made to-

A board of inquiry, consisting of Captain Sampson, day of certain species of fishes which are threatened 
Captain Chadwick, Lieutenant-Commander Schroeder with extinction, and methods will be adopted to check 
and Lieutenant-Commander Marix has been appointed, their diminution in numben. 
and will conduct an exhaustive examination of the Oysten, for instance, cannot be hatched out by the 
survivon and of the wreck itself. Until its report is million in the State hatcheries ; but they can be pro
made it will be impossible to determine, even approxi- tected by st.opping the indiscriminate destruction of 
mately, the cause of the disaster. the young ones, and this enables them, under the mod-

.. I • , • ern system of culture, to increase almost as fast as the 
Breeding Fish by the l.UUUon. demand. The right of a single person to destroy the 

BY GBORGB BTHELBEBT WALSH. fish of a stream of water by poisoning it, or by dam-
The grand fiasco of· the sealing question is an un- wing it for manufacturing purposes, has been pretty 

pleasant reminder of the uncertaint.y of all wild animal vigorously denied in the courts through the efforts of 
life on the globe unless protected by science ; but the the Fish Commission, which has in all cases taken steps 
apparently abortive efforts to saVfl the seais by inter- to stop such a nuisance. The fish in their native ele
national agreement are partly offset by a general move- ment are considered public and IIOt private property, 
ment to establish an International Fishery Association. and it is in the interest of the community at large that 
The United States government has issued invitations they are protected and their numbers incre-ased. This 
to the governments of all the European countries and principle of the United States Fish Commission is now 
to those of China, .Japan, Mexico, Brazil and Venezuela generally recognized as a j ust and sound one ; but 
to confer with the United States Fish Commission for when it was fint announced, vigorous opposition was 
the purpose of co-operating in protecting and propagat- met on all sides by selfish or ignorant people. 
ing the fishes of the seas, gulfs and oceans. The protection of the lobsters on the New England 

It is with commendable pride that the United States coast was bitterly opposed by the old fishennen, who 
Fish Commission takes the initial step in the direction thought it an infringement upon their personal rights 
of elevating all questions affecting the food supplies of to stop them from catching these crustaceans at any 
the ocean from the arena of politics and international season of the year t hey pleased, as they had been in 
disputes into the realm of science. That such questions the habit of doing in the past. The laws, in many 
should never have been a matter of politics no one cases, had to be enforced at the point of the shot gun, 
with a knowledge of the subject disputes. If further as the oyster navy of Maryland is compelled to do at 
proof were needed, however, it would only be neces- times even to·day. But time has had an opportunity 
sary to glance over the work ot the United States Fish to change the lobstermen's hatred into surprised grate
Commission, and of the various State commissions, to fulness. The lobster hatcheries at Gloucester and 
see what can be accomplished in this direction in the Wood's Holl have turned loose thousands of young 
name of science, when not handicapped by political crustaceans annually for several years now, and these 
. . pulls " and " deals." The work of increasing the food have gladdened the hearts of the fishermen. The 
supply of the seas, rivers and lakes of the country is industry is improving so rapidly under the protection 
pursued so quietly, and with so little ostentatious dis- of the State laws, and the annual restocking of the 
play, that very few realize its importance or the far- watflrs, that as much money can now be made in the 
reaching results. lobster season as one .formerly could make in the whole 

In the earliest times the food fish of the water formed twelve months. Moreover, the fishermen now of their 
a valuable source of sustenance for a large percentage own accord throw back into the water all lobsters 
of the population, and an increasing industry was under eight or ten inches long. One female lobster 

. built up as new methods for harvesting and preparing will yield from ten thousand to seventy-five thousand 
the fish were devised. The simple savages contented eggs in one season ; but probably not more than half 
themselves with spearing and snaring the finny mem- of one per cent of these will ever hatch and reach ma
bers of the rivers, lakes and seas .; but, as population turity in the water. Other lobsters, parasites, disease 
increased, and the cunning of man in overcoming his and fish-eating inhabitants of all kinds destroy these 
environments developed, the fish hook and the seine flggs and the young lobsters by the thousand, and their 
were brought into more perfect use. The consumption multiplication is very slow. But in the fish hatcheries 
of fish increased with the advent of new methods for the eggs are protected from all enemies, and the young 
catching and preserving them. Early in the present lobsten are not turned loose until they have attained 
century many of our most important species of food a size which enables them to care for themselves. 
fishes were .threatened with extinction. Like our song The Fish Commission has been so successful in restor-

i birds and game birds, laws had to be enacted to limit ing the lobster industry to its former nonnal condition 
the destruction ; but these were considered inadequate that efforts are now being directed toward the poor 
in view of the just demand that a large class of fisher- terrapins-a delicious luxury that is rapidly disappear
men, who depended upon the fisheries for a living, had ing. Unless the terrapin industry can be protected by 
to be supported by cat.ching the products of · the water law, and the creatures multiplied by artifiCIal propaga
without undue molestation. tion, we will soon have to strike one of our favorite 

The problem threatened to become a serious one in dishes from our future menus. At present it is difficult 
this country, where thousands of fishermen made their to get any but very small terrapins, so closely and vig
living in this industry, and either they would have to orously are they killed off every season. 
be restricted in the exercise of their past privileges so When we come to consider the suceess of shad, sal
that their earnings would be cut down one-half, or . mon and trout propagation, we begin to realize more 
they would have to be left. alone until they destroyed ' definitely the value of the national and State fish 
all of the fish of the sea and were left without any visi- COmrnISSIOns. Our rivers have been restocked with 
ble means of making a livelihood. In either case con- shad and salmon until they seem to be literally choked 
siderable suffering would have resulted. Fortunately with them in the running season. During the past 
for all concerned, science came to the rescue about this year ninety-three million young shad fry were turned 
time, before it was too lat61, and under its guidance our loose into the rivers fiowing into the Atlantic Ocean 
fisheries, instead of deteriorating, have suddenly ex- and Gulf of Mexico. Efforts are now being made to 
panded and developed into one of the most important introduce the Pacific coast salmon in our Eastern 
industries of the North American continent. waters, and some five million eggs have been sent to 

We are not entirely out of the woods yet, as some of stations in New York and the New England States. 
our food fishes are almost on the verge of complete The young fry will be liberated in the Hudson, Sus
extinction ; but the promises of artificial propagation quehanna, Merrimac, Kennebec and Penobscot Rivers. 
are so satisfactory and fiattering that one feels sure If they prove successful in their new homes, our lIt.reams 
that the end is not yet. At first it was thought that of water will greatly increase the food supply of the 
all a fish commission could do was to restock lakes and country, and both consumers and fishermen will be 
rivers with young fry, and to remove the w9rst enemies benefited by the process. An important branch of 
from the vicinity ; but this to-day would be considered the work carried on by the Fish Commission is exchang
a very small and unimportant part of the duties of the ing fish fry in different parts of the country, and the 
national or State commission. The chief work that is State commissions are prosecuting this work energetic
performed by the State hatcheries is the propagation ally also. A more even distribution of the food fish 
of millions of fish under conditions that make the per- will thus be accomplished at little expense. Before 
centage of deaths small and insignificant. It is well the shad hatcheries were established on the Hudson 
known now that of the millions of eggs of food fishes and ConiIecticut, this valuable fish was beginning to 
deposited in the sea, rivers and lakes, the greater part grow exceedingly scarce in all the Atlantic coast rivers ; 
are eaten or otherwise destroyed. Contlequently, the but there is an abundance of the fish each spring now. 
multipliea.tion of t.he most valuable food fishes by nat- All of the old trout streams and lakes have been 
ural methods does not begin to keep . 9ace with the made valuable again by the artificial propagation of 
demand for them. this gamy fish. Originally many of our streams and 

But in the State hatcheries the percentage of fertile ponds were full of trout, and the early fishermen would 
eggs that are hatched out is large, and nearly all of often take a thousand pounds a year from one small 
the young fry escape the. ordinary dangers that prevail stream ; but the steady destruction of them depleted 
in their natural habitat. There are no voracious crea- their numbers so that few could be found when naeded. 
tures to pUl"llue and devour them when firtlt released Then came the establishment of the trout hatchery on 
from their shells, and they grow and thrive under con- the Caledonia Creek in New York State, under the con
ditions peculia.rly adapted to their requirements. Al- trol of the State fish commission, and with Seth Green, 
most all kinds of food fishes are now increased by arti- the pioneer in the industry, as superintendent. From 
flcw propagation, and those that cannot be hatched this small experimental stlLtioD the work grew, until it 
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is worth many thou8&l\ds of dollars to th", people of 
the State to-day. 

The State commissions co-operate with the national 
Fish Commission ; but their particular fields of opera
tion are so well defined that they do not confiict. The 
United States Fish Commission devotes most of its 
tiine to the restocking of streams that pass through 
several States, and to the JUultiplication of the princi
pal sea fishes. Besides liberating the enormous num
ber of shad fry last year, the commission turned loose 
98,000,000 young lobsten and about 24,000,000 mackerel. 
Altogether it hatched 885,000,000 eggs of valuable food 
fishes and turned the young fry loose in the waters 
along the coasts of our coulJtry. 

• • • • • 
Selence Notes. 

Capt . .James Brown, commander 01 the " Wind
ward," lately presented to Lieut. Peary by Mr. Harms
worth, has spent thirty-nine years and made thirty 
voya�s in Arctic waters. His father and grandfather 
were engaged in Arctic work before him. 

At a meeting of the American Geographical Society 
at Chickering Hall, February 14, Alfred G. Harms
worth, of London, who lent his ship " Windward " to 
Explorer Peary was elected an honorary member. 
Cosmos Mindeleff, of the Ethnological Bureau of the 
Smithsonian Institution at Washington, delivered a 
lecture on the origin of the cl iff dwellings in the South-
west. 

. 

" La Fronde," a daily political and literary journal. 
edited, managed, set up and printed by women, has 
made its appearance in Paris, price one sou. Mme. 
Marie Dut-and, late of the Th�a.tre Fran�ais, is the 
founder ; Mmes. S�v�rine and Pognon write the edi
torials, Mme. Dieulafoy arcblllologit�l articles, and 
Mlle. Chauvin, doctor of laws. whose application for 
admission to the bar was recently rejected, covers the 
law courts. Of the first edition 225,000 copies were 
printed. 

Investigations have recently been made as to the 
number of cabinet officers who were college graduates. 
Out of 262, 178 or more than two-thirds have been col
lege graduates. Of this number, Princeton had 22 re
presentatives ; Yale and Harvard. 21 each ; William and 
Mary, 10 ;  Dickinson, 9 ;  University of North Caro
lina, 8; Dartmouth, 7; West Point, Drew and the 
University of Pennsylvania, 5 each ; Universities of 
Virginia and Brown, 4 each. Three other institutions 
have 3 each ; eight are represented by 2 each, and 
three by 1 each. 

The Edward P. Allis Company has received from 
Seth Low, President of Columbia University, New 
York, his acceptance of an offer by the company to 
equip a steam laboratory in the Department of Engi
neering in the university. The laboratory is to be 
known for all time as the Edward P. Allis Memo
rial. The gift of the Allis company consists of a model 
triple ·expansion Corliss engine, as perfect a piece of 
machinery as it is possi ble to turn out, and an air com
pressor. The two are worth $150,000. The engine will 
be run at the university merely to illustrate its mechan
ism for the benefit of the students. 

To France belongs the merit of ha.ving laid the foun
dations of the systematic study of ancient volcano!'!!. 
says Sir Archibald Geikie. As far back as the yeal' 
1752, Guettard recognized that the Puys of Auvergne 
were volcanic cones that had poured forth streams of 
lava. But it was reserved for Desmarest twelve years 
later to examine the question in detail, and to estab· 
lish the investigation of former volcanic action upon a 
IJroad and firm basis of carefu l  observation and saga
cious inference. He discovered that the volcanoes of 
central France were not all of one age, but had made 
their appearance in a long series, whereof the indi
vidual members became less perfect and distinct in 
proportion to their antiquity. While these fruitful 
researches were in progress in France, others of hardly 
less moment were advancing in . Scotland. Hutton, as 
a part of his immortal " Theory of the Earth," had con
ceived the idea that much molten material had been 
injected from below into the terrestrial crust, and he 
had found many proofs of such intrusion among the 
rocks of his native country. His obtlervations, con
finned and extended by Playfair and Hall, and suhse
quently by Macculloch, opened up the investigation of 
the subterranean .phases of ancient volcanic action. 

. ' . . . 

The (J urrent Supplement. 

The current number of the SUPPLEMENT, No. 1156, 
contains a number of arf.icies of interest. Technology is 
represented by articles on .. The Artificial Silk Indus
try " and " Gutta Percha-Its Properties and Uses. " 
. .  An Improyed Sunshine Recorder "  and " The Mag
netic Properties and Electrical Resistance of Iron at a 
High �emperature " are important articles in met·eor
ology and electricity. Natural history is represented 
by an article on . .  Hibernation " and a paper by Dr. 
George Archie Stockwell on .. A Humbug- Art verSUM 
Nature," describing some of the curious composite sea 
monsters for which we are indebted to Japanese artists 
who prepare .. men:nai.ds ,; for the market. 
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m SECT GRAFTING. 

BY WILLIAK · H. lIALB, PH.D. 
I results as to coloration, however, are not yet consid· 
ered satisfactory. 

tively small, the number of letters sent throughout the 
Czar's empire amounting to less than one-tenth the 
number mailed in Great Britain alone, though the 
popu lation of Great Britain is considerahl y  less than 
one-half of the popUlation of Russia in Europe. The 

Mr. Henry E. Crampton, Jr. ,  an instructor at Colum
bia University, has for a year or more been conducting 
experiments in grafting together different insects so as 
to make composite forms. Very little pUblicity was 
given to the matter, however, till Prof. John B. Smith, 
the well-known entomologist of New Jersey, called 
attention to it a few days ago, and indicated that it 
was l i kely to produce valuable as well as curious resu lts. 

H is experiments have been almost all performed on 
the Bombycid moths, particularly Philosamia cynthia, 
Salll i a  cecronia, C t l losamia promethea and Teles pro

metheus. These all have large 
chrysalids, and hence can be 
mOI'e readily manipulated, for 
the gra fting is done in this 
stage of development. 

The process consists of cut
ting two chry�alids. putting 
the cut edges together, and 
fastening them by brul>hiug 

Fig. l. ·-TANDEM UNION, the line of union with melted 
SAME SPECIES. paraffine, which at once hard· 

ens and holds the pieces firm
ly together. When the moth is �ufficiently developed to 
leave the chrysalis, the operator assists by p ick ing off 
the shell in bits. This is general l y  necessary because of 
the abnormal condit ion of the insect under this treat
ment. About ten per cent of the insects operated on 
have lived to reach the imago stage, the proportion 
bei n � larger when the two ind i v i d uals selected were of 
the same species, and much � ll1aller, nbout six per cent,  
when they were of different species ; the first bei n g"  
called homoplastic, the  second heteroplastic union. An 
attempt wi l l  be  made tltis season to  breed from sOl lie of 
the moths produced by graft i ng. 

Mr. Cralllpton was the first to apply grafting to 

Fig. 2.-TANDEM UNION OF MOTHS OF DIFFERENT 
SPECIES. 

insects. Prof. Born, in German y, had already grafted 
toads and frogs in the tad pole state ; other experill1ent
ers had grafted hydrte and also eart.h worms. 

The prill1ary object of the expl'riments on insects 
was to ascertain the effect of grafting on the color of 

�-----------,-- -- -- ----- , 

Fig. S.-TWIN UNION OF MOTHS HEAD TO HEAD. 

insects. In many t'pecies of insects the male and female 
present marked difference in coloration. An i nstance 
is the Collosamia promethea, a specimen of wh ich I 
saw in Mr. Crampton's laboratory, part of a male and 
part of a female moth being united together. The 

Inasmuch as color is due to the chemical constituents 
of the food as atJected by the digestive or other chem
ical change produced in the body of the insect, the 
study is of much scientific interest. It may also have 
a very practical application if we can artificially impart 
a protective coloring to useful insects. 

It is found that the proportion of successful opera· 
tions is better when more than half of each pupa is 
used. The process of grafting involves some loss of 
htelllatolYlllph ; and this loss can only be made up by 
increasing the amount of pupa retained. 

It proved that all attem pts to join lateral halves of 
two different pUpte in normal proportions-half of 
each-were unsuccessful. 

The tandem un ions succeeded a little better where 
only normal proportions were used. Fig. 1 shows snch 
a union of two individuals of the same species. Where 
the "pecies were different, however, only one successful 
attempt was made out of thirty-two. In this case the 
anterior portIOn is Cynthia, the posterior Prolllethea. 

1'andem unions taking more than half of each pupa 
succeeded much better. About twelve pel' cent sur
vived. These unions gave monstrosities with elon
gated bodies and two sets of wings, as shown in .f<'ig. 2, 
where again the anterior portion is Cynthia and the 
posterior Promethea. 

Fig. 4.-TWIN CHRYSALIS, UNITED. 

The twin  u n ions were by far -the most successful, as 
but l ittle of the pupa was cut off. . Fourteen out of 
sixty-nine survived. The�e were made in great variety : 
head to head ; tail to tail ; back to back ; and in some 
cases fusion of wings was prod uced by exposing the 
roots of pupal wing cases and uniting the wounds. 
Figs. 3, 4, 5 and (j show various unions. I also noticed at 
the laboratory one specimen in which the antennte 
were un ited at the base. 

lt somet.imes happen!:! when pupte of different species 
are united that one will mature before the other. Mr. 
Crampton now has such a specimen which was united 
" tandem. "  The tai l part has matu red and cOllie out 
al i ve ; the head sti ll l ives in  the chrysalis state, but i 
will  probably cOllie out alive before this is printed . 

Southel'l I  a l ld  Cen t ral American countries in which 
either Spall ish 01' Portuguese is Hpoken do compara
t ively little post office h ll�i lJ es�" the total nU l lIber of 
letters mai led awl  co l l ectpd in a. YPfl,l' i n a.ll the coun
tries of  I::\o u t h  and Central Al llerica alld the West 

Mr. Crampton exp lained to me that the work of 
insect grafting was taken up by him rather as an 
amusement and recreation from IlIore ard uous labors. 
He has j ust discovered by further experiments on fused 
moths an exalll ple of a reciprocal color effect, believing 
that the color of one kind of moth will appear in a 
portion of another kind. No doubt other important 
discoveries will be made as further experiments are 
continued. What has been accomplished is quite novel 
and interesting. 

• • • • • 
Tlte 1 89 7  Fire Lo ..... 

The fire loss of the United States and Canada for the 
year 1897, as compiled by The New York Journal of 
Commerce, shows a total of $110,319,650. The follow
ing comparative table shows the losses by months fOI 
the years 1895, 1896 and 1897 : 

1895. 1896. 1897. 

Jannary . . . . . . . . .  . . . $11 ,895,600 $11,040,000 $12,049,700 
Febrnary . . . . . . . .  12,360,200 9,780.100 8,676,700 
March . . . . . . . . . . . . . . .  14.239,300 14.889,600 10,5C2,960 
ApIi!.. ....... ....... 11,018,150 12,010,600 10,883,000 
May . . . . . . . . . . . . . . . . .  7,761,350 10,618,000 10,193,600 
June . •  . . . . . . . . . . .. . .  9,228,000 5,7'�I,250 5,68-1,450 
J nly . . . . .  . . . . . . . . . . . 9.085,000 9,003,250 6,626,850 
Augtlst . . . • . • • • • • • • • •  9,929,000 8.895,250 6,454,000 
SeptcmlJer . . . . • .  . . . .  10,766,000 8,200,650 9,892,000 
October .. . . . . . . . . . . . .  13,411,500 8.993,000 ll,38i,5OO 
November . . . . . . . . . . .  10,1al,5OO 5,211,800 7,189,000 
December . . . . . . . . . . .  I. ',018,800 11;162,OOO 11 .328,650 -- -- ----

Totals . . . . . • . . . • .  $129,83\), 700 $115,655,500 $110,319,650 

• · e  • •  
Engll.1t Spoken and Written. 

At the recent Postal Congress attention was called to 
the fact that two-thirds of all the letters which pass 
through the post offices of the world are written by 
and sent to people who speak English . There are sub
stantially 50:) .000,000 persons speaking col loq uially one 
or another of the ten 01' twelve chief modern languages, 
and of these about 25 per cent, 01' 125.000,000 persons, 
speak English. About 90,000,000 �peak Russian, 75,000, -
000 German, 55,OOO,O()() French, 45,000,000 Span ish,  35, -
000,000 Ital ian , and 12,000,000 Port.ugnese, and the bal
ance Hungarian, Dutch , Polish, Flemish, Bohemian, 
Gaelic, Roumanian, S wedish,  Finnish,  Dan i �h and 
Norwegian. Thus, while on l y  one-quartel' of those 
who elilploy the fac i l ities of the postal depal'huellts of 
civil ized governments speak as their native tongue 
English, two· thirds of those who correspond do so in 
the English langnage. This situation arises froll1 the 
fact that so large a share of the commercial business of ! 
the world is done in English, even allIong those who 
do not speak English as tht'ir native language. There 
are, for instance, more than 20,000 post offices in India, 

I the business of which i n  letters and papers aggregates 
more than 300, 000,000 parcels a year, and the business 
of t.hese offices is done chiefly in English, though of 
India's total population , which is nearly 300,000, 000, 
fewer than 300,000 persons either speak or understand 
English. 

Thongh 90,000,000 speak or understand Russian, 
the business of the Russian post department is rela-

Fig. 5.-TWIN CHRYSALIS OF Fig. 4 IN PI:OCESS 
OF DEVELOPMENT. 

Indies beir.g less than in A ustralia. Chile and Argen
tina are, in fact, the only t wo South American coun
tries in which any important postal business is done, 
and most of the letters received from or sent to foreign 
count.ries are not in Spanish, but in English, French, 
German or Italian. 

- ��-- - - -- ---
NEW YO RK'S zoological garden will  be the largt'st in 

Fig, 6.-HOJ[OPLASTIC I UNION, SHOWING UnVEN 
SIZE OF WINGS. 

the world, comprising within its boundaries no less than 
261 acres. The next largest is at Washington, which 
has 168 acres. The Berlin  garden hl\.'1 60, the Paris 
garden 50, and the London garden 31 acres. 
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THE NEW EXPERlJU:NTAL LOCOKOTIVE FOR 
PURDUE UNIVERSITY. 

The engineering world has benefited greatly from 
the laboratory tests which have been carried out from 
time to time upon the Schenectady locomotive which 
was built some years �o and shipped to the university 
for laboratory work. 'l'he advance which has taken 
place of late years in locomotive de
signs has rendered this machine some
what out of date, and it is now to be 
replaced by a new locomotive of which 
we present an illustration. The engine 
is of the American eight-wheel type, 
and at first glance it would not appear 
to differ from the common type. As a 
matter of fact, however, it possesses 
many special features determined by 
t he PIlI'd ue authorities, and various 
interest ing details insflrted by the 
b u i lders. 

J t itutific �tUtri,au. 
% inch diameter and 2 inches long between measuring 
points : 

Tensile strength . . . . . ' .  . . . . . . . . . . . . . . . . . . . . . . . . . .  91,000 ponnda. 
Elastic limit . . . . . . . . . . . . ... ' ..... . . . . . .  , . . . . . .  67,000 .. 

Elongation . .  . . . .  . .  . . . . . . . . . .  . . . . . . . . . .  . . . . . .  21\'06 per cent. 
Contraction . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  , 56'45 ." 

We are indebted for the above particulars to Prof. 
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for mounting and for. trial at the proving grounds. 
The size of main battery guns is specified by stating 
the diameter of the bore. At the navy yard the cali· 
bers of such guns thus far manufactured are 4-inch. 
5-inch, 6-inch, 8·inch. to-inch. 12-inch. and J3-inch. The 
capacity of the largest lathe provides for a gun of 16-
inch bore, though so large a piece is never made there 

now. 
The gun ie built u p  of three . parts

tube. jacket and hoops. Taking the 
4-inch gun as the simplest in construe
tion, it consit;ts ftrst of the tube. This 
is a tubular piece of eteel bored out. to 
the 4-inch caliber and rifted, forming 
the barrel of the piece. It extends 
from the m uzzle of the gun to the 
rear of the powder chamber. The gun 
is prolonged a few· inches more to the 
rear. by the extensron of the next 
piece. termed the jacket. The tube is 
turned in the lUain to an exterior 
cylindrical contour with some varia
tions in diameter producing shoulders 
to give a lock or grip for the jacket or 
hoops. 

'I'he cyli nders are bored out to 20 
inches diameter and are provided with 
bushings 2 inches in thickness; so that 
their present dimensions are 16 inches 
diameter by 24 inches stroke. The 
bush i n gs w i l l  be bored out to give 
various dimensions, and the saddle 
has been so constructed as to permit 
of a SO·i nch low pressu re cylinder being 
added for the purpose of testing the 
10cQmotive as a compound. Allan 
Rit'hardson valves are used. They 
have a maximum travel of 6 inches 
with a 1 Va-inch outside lap. Steam 
ports measure 18 inches by 1% inches 

LOCOMOTIVE FOR THE PURDUE UNIVERSITY LABORATORY. 

O ver the rear portion of the tube is 
ehrunk on the jacket. 'l'his is another 
approximately cylindl'ical piece, which 
covers between one-thiI'd and one·half 
of the length of the tube. Thus in 
the gun described t.he tube is 160 
inches long and the jacket is 74 inches 
long. The gun is further strengthened 
by additional pieces, termed hoops, 
also shrunk on. In the 4·inch gun a 

Cylinders, 16 to 20 jnches by 24 inches ; dri vers, 5 feet 9 inches ; steam pressure, 250 
pounds ; weight. 96,000 pounds. 

a l l d  the exhaust port 18 inches by 3 
illdJes. The boiler carries a working pressure of 250 W. F. M. Goss, the direct.or of the engineering labora
pou nds to the square inch. The firebox is 6 feet long tory at P urdue University. 
and 34M inches wide, the grate area being 17% sqliare - • •  ' • 
feet. The drivel's are 5 feet 914 inches in diameter and THE GUN FACTORY AT THE UNITED STATES 

they carry a weight of 61 .000 pounds, the total weight WASlIINGTON, D.  C ,  NAVY YARD. 

of the engine being 96, 000 pounds. The modern cannon is a work of the highest me-
The crallk pins and crosshead pins, the piston rods chanical order. In former days the gun founder often 

and main axles, are all made of fluid compressed acid cast very beautiful cannon of artistically elaborate de
open hearth nickel steel annealed, and all except the sign. To-day the gun leaves the assemb ling shops Ii 
piston rods are hollow and oil tempered. The great rigorously plain structure, yet in degree of accuracy of 
mortality of these parts in locomotives has led engi- workmanship exceeding almost any class of mechanical 
neers to seek for some metal of high eUl,stic limit and work. O ur illustratioJ)s give views from the Washing
elongation which would successfully resist the severe ton navy yard, where in the cou rse of years a gun as
alternating stresses to which they are subjected. When sembling plant has been organized which now repre
steel was ti l'st ,  s,!hstit.uted for wrought iron in locolDo- sents about $2,000,000 investll1ent. In its'inechanical 
tive cran k pi ns, 8. soft, low carbon steel was generally excel lence it is believed to be the eq ual of or to exceed 
employed, and failures due to .. fatigue of metal " were any similar shop. The operat ions performed in the 
almost as frequent as befol·e. The broken pins showed navy yard are the machining and assembling of the 
what has b e e  n 

hoop 38 inches long is shrunk over the 
tube immediately forward of the jacket. A very short 
hoop 12 inches long is shrunk over the forward end of 
the jacket and rear end of the <I8·inch hoop. These com
plete thfl parts of the gun. Hoops which al'e forward 
in position are termed chase hoops. The la" ger guns 
are more cOUlplicated. In some cases the chase hoops 
extend to the muzzle. and the jacket is strengtiHinfld 
by jacket hoops, so that the gun is in part bui l  t up of 
three layers. Thus one type of 13·inch gun has four 
jacket hoops; each di rect ly  forward of its neighbor. 
and forward of these cOUle fOllr principal chase hoops, 
besides two slDall finishing hoops. giving twelve pieces 
for the barrel. 

T.be gun f�B &Fe ffitlM imm open hearth steel 
cast originally in ingots, each weighing about twice as 
m uch as the finished piece is to weigh. The i n got i s  
forged down. rough bored and turned neal" ly  t o  the 
finished dimensions, and test specimel ls al'e taken frOID 

one or both ends 
aftl'r the 100'ging 
has been anneal
ed. oil telllpered 
and again ann eal
ed. If s a t i s fac
tory, it is accept
ed by the govern
ment. 

The g u n  shop 
w 0 I' k is princi
pal ly turning and 
boring. there be
ing nine princi
pal lathes. The 
work h as to 'be 
done w i t  h t h e 
utmost accuracy ; 
for shrinkage, it 
is d o n e  to TJ1JTJ 
inch. As stand
ard, the workman 
receives a poin t 
gage. T h i s  is n. 
s i m p  I e rod of 
steel,  with polish
ed e n d s , whose 
length is precisely 
t h e  diameter 0 f 
the w 0 r k . Its 
length, which h; 
as accurate as can 
be determined hy 
a dividing engine. 
is marked on it 
The workman sets 
his calipers by this 
gage. 

called " a fracture 
in detail "-a gra
dual parting of 
the steel extend
ing i n w a r d  all 
around the piece. 
undoubtedly pro
d 11 C e d by t h e  
working s t r a i n s  
r e p e a t e d  l y  ap
proaching the low 
elastic limit of the 
s 0 f t steel. On 
s u b s t i t u t i n g  a 
higher c a r . u  0 n 
steel with an elas
tic l imit of 45,000 
to 50, O()� pounds 
per square inch, 
f a i l u r e s  w e r e  
greatly diminish
ed without chang
ing t.he diameter 
or shape of the 
pins. Steel of still 
higher elastic l im
it a n d  propor
tionately greater 
elongation gives 
correspond i n g I Y 
better results, and 
Ulany of the I'e
presentative rail
roads of the cOlln
try are consider
ing the adoption 
of  and others have 
al ready adopted 
n ickel steel wher
ever it can be used 
on their 10cQmo
tives ; and where 
the form and size 

'POLlSlIING THE BORE OF A LARGE GUlf AND CUTTING A KEYWAY ON THE EXTERIOR FOR A BRASS SLEEVE. 

Th� great mass
t'S of m e t  a I are 
C' lamped t o  t h e  
face plates of the 
lathes and have 

of the forgings will al lo w of such treatment. they 
are made hollow in order that they may be oil tem
pered to sti l l  further i ncrease the ph ysical properties 
of ttlfo llletal. Test ba.rs from the forgings for the 
locomotive show the following resqlts in test specirneps 

different pieces received as forgings from the steel 
works. The parts composing the barrel or body of 
the piece are turned and bored. They are · then put 
together with shrinkage. The breech m echanism is 
constructed &nd put togetber and the gun is ready 

their weight car
ried in steady rests. Seats are turned often in the piece 
for the steady rests. 'fhe lathes are gigantic structures. 
The largest can t.ake in a gun 48 feet 7 inches long 
and weighing 110 tons. It is about 115 feet, long and 
cost nearly $100,000. It is now used for boring the 
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FINISHED GUN PROVmED WI:i:H TEMPORARY SHOP. 

GENERAL VIEW OF INTERIOR OF GUN FACTORY A:i: WASHIlfG'lOK, 
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tubes. The general course of operations is as follows : 
The jacket is bored to the required diameter and is star
gaged. This involves an interior calibration at several 
hundred points. '.rhe tube is bored out nearly to fin
is.hed size, and its breech end is turned exteriorly to a 
size as much in excess of the inner diameter of the 
jacket as the predeterlllined shrinkage requires. 
'l'he tube is removed from the lathe and 1 is placed 
in a vertical position in the shrinking pit. The jacket, 
meanwhile, has been heated in furnaces fed with 
naphtha. Twenty or thirty hours' heating may be 
needed to bring it to a uniform temperature of about 
550° F. The jacket is then lifted out of the furnace 
and is lowered over the tube, and goes smoothly to its 
seat, if all goes well, as it generally  does. Hours of cool
ing are required to restore the great wass to ordinary 
temperature. Next comes the turning of the forward 
part of the tube, for the chase hoops, the boring of 
the cbase hoops and the putting them successively in 
place. All tbis is a repetition of the processes described 
for the jacket. If jacket hoops are to be employed, the 
jacket now in place on the gun is turned to receive them. 

The amount of shrinkage is determined by calcula
tion ·based on the lowest elastic limit shown by auy of 
the test specilllens taken from each forging. Thus eacb 
gun is an individual !ltructuloe as regards the tension its 
mem bers are subjected to. Each forging has also its 
individual mark. If tbese are cut away in the lathe, 
tbey are transferred to another place. In the finished 
gun every member bears its original mark, so that each 
piece can be identified and its history traced. 

The next operation is the finish boring of the bore 
and the boring out of the rear to an increased diameter 
to form the chamber for the powder. This is connected 
with the main bore by a conical portion of the bore, 
termed the compression slope. Back of the powder 
chamber is a short section of still larger diameter, 
terllled the screw box. This has on its inner surface a 
female screw with sections slotted out, forming the in
terrupted screw for the breech plug. The short, coni
cal portion connecting screw box and powder chamber 
is termed the gas check slope. The exterior of the gun 
is now finish-turned and the bore is rified. 

The rifiing starts at a zero twist and increases toward 
the mouth of the piece to one turn in a distance repre
sented by about twenty-five diametel's of the bore. In 
the 4-inch rifle there are thirty equal grooves 0 '025 inch 
deep and 0'279 inch wide ; in the lS-inch gun there are 
fifty-two grooves, 0'05 iqch deep and between 0 '4 and 
0'5 inch wide, their smallest width being at the muzzle. 

. The final finish of the bore is given by polishing with 
emery dust and oil applied with a lead lap drawn bacl� 
and forth through the gun. This is done by the lap· 
ping machine, and the operation is illustrated in one of 
our cuts. In the same cut is shown an interesting 
operation : the cutting of a keyway on a threaded por
tion of the extel'ior of the gun. This threaded portion 
is designed to receive a brass sleeve. It is threaded in 
the left-hantl direction. The rifiing is right-handed. 
A tenden cy to left-handed rotation is imparted by the 
discharge as the projectile assumes its rotary Illotion. 
'.rhe brass sleeve being left-handed, the tendency of the 
gl l n  under t.he firing stress is  to screw itself more 
home in the sleeveo . To make the sleeve secure, how
( , O;er, a long kl'yway is cut in the sleeve and on the gun . 
(j ur cut shows a portable milling machine cutting the 
keyway on the gun. A key is driven into the keyway 
when the slee ve is in place to prevent it ft'om turning. 

'1'he gun thus far completed is now ready to receive 
its breech mechanism. This, consisting of relativli'ly 
small pi eces, has been ' made in the works and needs 
assembling and adj usting. It would manifestly be 
troublesome to transport a toO-ton gun to a special 
breech assembling shop. The work cannot be done ad
vantageously in the main gun works. Accordingly, the 
opposite course is taken and the shop is brought to the 
gun. When a pai r of guns are ready for their ·breech 
mechanislll, they are I'un out of the shop on a railroad, 
are rol led off the trucks and al'e b locked up in a hori
zontal position with their open breeches facing each 
other, w i th  about eight feet intervening. A smal l 
hou;te shown in one of our cuts is t hen erected over 
the breech ends. This house comes to pieces and is 
tt'ansported about the yard piece uy piece and erected 
where needed. Hooks and screw eyes are provided 
to· hold it together. In it are placed the tools requi red 
for breech assembling and the final touch is thus given 
to the guns. 

The working strain to which these guns are sub
jelotted in  practice is limited to about 15 tons per t!qllare 
i l lch. They have been tested up to double this 
pressure without permanent deformation. The pr; n
ci pal cause of deterioration is the erosive action of the 
powder near the seat of the projectile. This is in
creased by high pressure. 

The following data referring to the largest gnn now 
l.oade for the navy are of interest : 

Diameter of bore (caUber) . . . . . . . 0 . . . . . . . . .  0 0 0 13 Inches. 
Lenlrth of gun (47901 Incbes) . . • • •  0 0 • • • • •  0 • •  39 feet � Inches. 
Wefght of gun . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . .  136,000 ponnda. 
Weight of fnll charge of powder . . . . . . . . . . . . . 500 to 560 ponnds. 
Welj[ht of projectile . . . . 0 . . . .  . . . .  . .  0 0 . . . . . . . 1,100 ponnas. 
Velocity at mnzzleo 0 . . . .  . . . . . . . . . . . 0 . . . . . .  2,1()() feet per second. 
Velocity at 2,5(10 yards .. . . . . . . . . . . . . 0 • • • • • • • • •  1,805 feet per second. 
Thicknlll!s of steel which shell will perforate 

at 1,000 JlIlds distance . . . . . . . . . . . . . . . . . . . .  24·M 1ncheB. 

J 'itntifi' �lUtri'JI. 
The New 'We.' Indian Cable. 

The lack of facilities which has hitherto existed for 
sending cablegrams direct from England to the British 
West Indies, without having to pass these messages 
through foreign territory, has at length been removed 
by the extension of the Halifax - Bermuda cable to 
Kingston, J amaica. This extension has j ust been com 
pleted, and t h e  first messages dispatched across the 
Atlantic. 

As some of our readers may be aware, the West 
Indian and Panalna Cable Company has up to this 
enjoyed the undisputed privilege of conveying these 
cablegrams. The islanders disapproved of their cable· 
grams to the mother country being forwarded through 
foreign territory (the United States and C uba), and 
feared the position in which they would find them
selves in the event of England being at war with either 
of these two countries ; and they also were dissatisfied 
at the reluctance of this company to facilitate the busi
ness of the islands by the reduction of rates, etc. , and 
they decided some three years ago to approach the 
Halifax- Berlll uda Cable Company with a request to 
extend their cable, via Turk's Island, to Jamaica, the 
bounty hitherto paid to the West Indian and Pana
ma Cable Com pany being offered as an incentive to 
their doing so. This request, after some consideration 
and a great deal of correspondence with the imperial 
government, the company agreed to d o, and the '.reIa
graph Construction Company was accordingly commis
sioned to lay the cahle, on the understanding that the 
work should be completed by the end of January ,of 
this year. Despite the fact that the Caribbean Sea 
is visited by severe storms during the winter months, 
the agreement has been carried through fully a fort
night before the time stipulated in the agreement, 
and what the English papers describe as .. another link 
between England and her colonial offspring in the 
West Indies " has become an accomplished fact. The 
Construction Company reports that the work of laying 
the cable has been carried out without the slightest 
hitch, and that they were favored by exceptionally fine 
weather for the season of the year. To facilitate the 
laying of the cable within the timt> allowed by the bn· 
perial government, H. M. S . . . Britannia, " of the sur
veying department, was commissioned to perform the 
surveyin g  trip, and an extensive survey of the route 
was made by her early in the winter. The desire of 
the company was to spare no pains nor expense in 
finding the best bed in which to lay thti cable, thus 
lessening the fear so COf!lmOn in similar undertakings 
of being called upon in the future to make repairs 
to it. 

• · e  . •  
Repairing Large Hole. In Single T ll be Tire •• 
Is there any sure way, says a correspondent of The '-'y

cling Gazette, of repairing large holes in single tube 
tires, by vulcanizing, so that they will DOt bulge out at 
tbat place when the air pressure is in the tire ? 

In the repair of single tube tires the great-est amount 
of ingenuity at the comllland of a. workman is often re
quired. And it is in the repair of single tubt> tires that 
a wide field is open to those who care to excel and en
deavor to perfect themselves in work usually ' thrown 
aside as i mpossible. Every day single tube tires are dis
ca.rded that are still good' tires, with the exception of 
some one bad hole which the average repairman would 
not attempt to fix. 

In repairing any hole or cut in a single tube tire first 
trim the edges of the hole cal'efully and then cut away 
the rubber tread down to the canvas all around the 
hole and out from i t  each way about half an inch. Now 
take a small wire with a rag wrapped around one end 
wb ich is loaded with ga soline, and clean the interior 
surface of the tire arouud the hole as much as possible 
in this ma.nner. C ut a piece of patching rubber about 
three-quat·ters of an inch larger all around than the 
hole in the tire. Clean one side with gasoline and fold 
it up, clean side in, into a sort of cone, with the center 
of the piece as the apex. Push this through the hole, 
point down ward, using a pair of plug nippers if neces
sary. When it is freed on the inside of the tire it will open 
out fiat, clean side up. Be careful to hold the tire dur
ing this operation so t hat the patch will not drop 
around to the other side of the tire. Now with a small 
stick coat. the inside of the tire around the hole with 
rubber soillt.ion, and when this has had time enough to 
become " tacky," press the tread down and pick up 
the ru bber patch. The inner tnbe of the single tube 
tire is now patched. Take a needle alll! some strong 
l i nen t.hread, and dat'n the hole from the outside. Take 
the stitches fa.l· enough back from the edge of the hole 
to insure a!rlti nst pulli ng out, and be sure not to let the 
needle pie l'ce the Patch j ust put on. Do the darning as 
closely· as possible, and see that it does not project 
above the level of .the tread. When the darning is fin
ished it will  be strong enough to stand the air pressure, 
and as tbe patch on the inside is airtight, the rubber 
tread at this point will not have to stand the pressure 
or hold the air in. After the darning a coat; of the un
cured rnbber solution is applied and the hollow filled 
with the pure gum as usual. Then vulcanize. 

If the original hole be a small one, it will be advisable 
to enlarge it to at least one-quarter inch in diameter. 
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.Iseellaneou. Note. and Recelp' •• 

A Relliative Resin Powder for etching purposes is pre
pared, according to the Photogr. Mittheilungen, by 
melting together over a low fire 20 grammes of resi n, 
60 grammes of shellac and 10 grammes of asphaltum ; 
the colophony .has to be melted first and the shellac 
and asphaltum are gradually added while stirring. 
The molten mass is poured in cold water, dried and 
ground as finely as possible. '.rhe shellac renders this 
resin powder extremely acid resisting. 

Characteristics of Inferior or Bad India Ink. -Ground 
or  liquid India ink dried in  porcelain dishes should not 
crack, peel off, or rise in scales and should have no 
tinge of graphite gray or brown. Imitation India ink 
often smells of carbol and other antiseptic agents. 
sometimes even c:if putrid glue. Lines drawn with bad 
India ink can be made broader by passing a wet brush 
over them after they are dry; they also soon become 
grayish or brownish, if the rubber is used over them. 
Bad India ink tires the hand, and gives a grating noise 
in grinding and imparts color slowly. The presence of 
olle of the unpleasant q ualities en umerated suffices to 
characterize the India ink as inferior, but, as a rule, 
spurious or bad India ink exhibits several of them at 
one thne.-Technische Mittheilungen fIlr Malerei. 

Protection Against the Tarnishing of Silver Ware.
All silver ware as well as plated goods are liable to tar
nish, if not used for some time, especially if coal is 
b urned in the house or in the neighborhood, because 
the sulphur contained therein blackens the silver. 
Entire protection from the tarnishing can be had, how
ever, according to the Deutsche Maler Zeitung, by tirst 
slightly warming the silver and then coating it; by 
means of a tine brush, with collodion strongly thinned 
with alcohol. This coating dries at once and forms a 
very thin transparent as well as invisible covering, 
which protects the silver completely and may be re
moved, if necessary, with hot water, In the Engl ish 
stores this method has been employed for a long time, 
to save the silver ware in the show windows from tar
nishing. 

A Ship Bottom Paint consisting of seawetld, which, 
while green and moist, is ground in oil and mixed witb 
litharge, lead acetate, turpentine and linseed oil, has 
been patented in England, says the Farben Zeitung. 
The coating is said to be not only a good protection 
against the adhering of shells, but also prevents worms 
from enteriug wooden ship bottoms or any wooden 
submarine constructions. T'he mode of manufacture 
is as below : 

Into a certain quantity of l inseed oil, say 48 l iters, put 
� pound of litharge and %' pound of sugar of lead and 
boil for five hours a.t 6000 Fah. Now bring this mix
ture to the right painting consistency with turpentine 
and add � liter of seaweed which has been ground in 
oil, in the green and wet condition, as gathered on the 
shore. For coloring, various substances, such as ocher, 
ete. , may be added, wbereupon the paint is ready for 
use. 

Bog's Bristles from China.-The trade in hog's bristles 
is one of the numerous new sources of industry which 
have been created in China by the opening of the coast 
harbors to foreign commerce, says the Zeitschrift 
fuer Buersten, P. u. K. Fab. During the last two 
decades this export has developed to such an extent 
that many persons are now engaged in the gathering, 
buying up and preparR.tion of the bristles for export. 

Formerly the bristles were worthl�ss in China. The 
manufacture of  brushes is still in i ts  infancy in that 
country, as they are hardly known and very seldom 
used. If  one is used, it is usual ly  very small, and no 
larger than S to 4 square centimeters, exclusive of the 
handle. Brushes are only used for cleaning the cloth 
shoes, as the clothes are dusted with a whiok broom in 
China. Sometimes brushes are used for clean ing 
horses, but these are also small and resemble in shape 
and size those which are used for applying blacking. 
Therefore, the bristles were not considered of any value 
in China. When the brush maker needed SOllie, he 
got them frOln the hut.cher for nothing. This has now 
changed. The butchers now gather the brist les aud 
sell them. 

Chinese bristles have become an article much in de
mand in Europe, especially the long black ones known 
under the name of Tientsi n bristles, which are widely 
different from the white, short bristles coming,from the 
South. The difference fi nds its explanation in the dis
shni lal'itv of the South Chinese and the North Chinese 
breeds of pigs. The South Chinese domestic hog is 
the product of careful raising. They are mostly raised 
fQr the shambles and receive a certain care as regar<l� 
feeding, when it is intended to fatten them. Further
more, the cli mate l l Iay ha\'e contl'ibuted to shorten the 
bristles and other hi t'sute covering. These brist les, 
which are mostly white, are seldom longer than S inches. 
The case is different with the domestic hog of North 
China. No care is bestowed upon his breeding. They 
run around loose on cold winter days and are mostly 
without shelter in the night. Therefore, they have re
mained very much in their primitive stage. T he North 
Chinese hogs are black, lon�-bristled, scrubby animals, 
very much like the wild boar. 
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New- Coral Theory. the distinction . On account of containing the unripe Sen8atlona118m, not Science. 

Prof. Alexander Agassiz arrived at San Francisco eggs rich in mineral salts, the hind part of the feminine Scientific discoveries . have often been so 
from Honolulu, February 12. He has spent several cocoon is found to be by far less transparent than that wonderful in character that it ought not to excite sur
months in the South Sea, mainly devoting his time to of the masculine. The dark shade in the vicinity of prise to find i ntelligent people ready to accept without 
the study of coral animals. Both Darwin and Dana the ovary admits of readily recognizing the feminine question announcements of inventions and discoveries 
held that coral is made, sinks and is replenished on the silk chrysalis. of the most improbable and absurd character. Along 
surface. This they taught continued indefinitely. and • • • I • this . line the evil influence of a' sensational press is 
this process was called the theory of subsidence. Prof. AN IMPROVED COPY-HOLDER. enormous. It was bad enough ten years ago, but it 
Agassiz now believes that coral is a comparatively thin The acc�mpanying 1

.
1 I.ustration re�resents a cOPY- I has been greatly magnified by the recent, and,

.
on tile 

crust formed upon a mountal.· n that has been sUbmerg- l holder deslgne� to facilitate the ta�mg of notes, and whole, unfortunate clHlapening of processes of Illustra
ed or upon a volcanic pile, and in nearly every case afterward holdmg the paper on which the notes are tion, to the seductions of which nearly every newspaper 
where the borings have been made the coral has been written in convenient position for transcribing, the in the land has yielded. 
found to be shal low. In a few places where it seems To this has been added the newspaper " syndicate, " 
to have a depth that might sustain the theories of Dar- by which men who know really nothing of science are 
win, Prof. Agassiz proves that material into which the employed to furnish sensational articles on scientific 
deep borings are made is l ime of a former age of the discovery, i l lustrated by sensational pictures, al l of 
earth. He shows that the admixture of sand with the which is the more injurious because often founded 
coral establishes the surface or shallow reef. The upon a slender, mieroscopic tissue of fact. Unfortu-
foundation for coral in every instance has proved it to nately, some men who may be said to inhabit the fringe 
be of such material and of such shape as to warrant of genuine scientific activity lend themselves to this 
the conclusion that the coral is a cap to submerged sort of thing and are made much of accordingly. 
mountains and volcanic uphl'avals. 'Vhole pages of this modern journalism are filled 

• • • ' • with accounts of d iscoveries that are goin� to be made, 
ELECTRIC TOWBOAT IN A SEWER. for writers of this class are shrewd in taking ad van-

The city of Worcester has a large sewer 18 feet wide tage of the fact that human interest and human 
and 13 feet h igh. The sewage of the cit"y is treated memory are now practically restricted to about twenty-
chemically to render it fit to flow back into tht' Black- four hours in time. The publication of a broadside 
stone River, so that it is desirable to separate the storm describing an alleged improvement of the telescope or 
water from the sewage to lessen the expense of the microscope, in which there is absolutely nothing new 
chemical treatment. In order to accomplish this end a that is true 01· true that is n e w, adorned with a series 
smaller sewer, 6 feet wide and 4,000 feet long, is being of cuts largely imagi nary and many of which have no 
bui lt inside the larger one, utilizing the bottom and one relation to the S tl bject matter, has served the pur-
of the sides of the sewer. A cofferdam is constructed pose in tended when its author has received his  pay 
to enable the other wall of the sewer to be built, and from the " syndieate " and when the syndicate has 
in order to deliver materials to the workmen an elec- PAXTON'S COPY-HOLDER. scored a triumph in what in these days is called " en-
tric scow was rigged up, which has been found very terprise." 
satisfactory. Electricity is also used to light the sewer, paper used being in the form of a continuous web. The Even the most conservative among men of scienec 
to operate ventilating fans and to work electric pumps. improvement forms the subject of a patent issued to are made to appear as willing purveyors of sensational
All of the l ighting and power are generated on the Elmer E. Paxton, of Honol ulu, Hawaii.  Fig. 1 repre- ism by what ought to be looked upon as an u n  war
premises in a small building outside the sewer. About sents the device in use. Fig. 2 showing a view of one ranted and i llegitimate use of the results of careful ly 
mid way between the ends of the sewer a small dock side of the paper-carrying frame, which is held in a conducted investigations, often before such results 
has been constructed and the materials are delivered to sheet metal casing, with a cover plate that is movable have received final construction and approval at their 
it by an incline through a hole made in the top of one to provide a large or small space for the writing, the own hands. 
wall. paper being advanced by a lever or by thumb wheels If all impressions made by this false popularization 

The towboat is a catamaran 22 feet long and 5 feet as desired, and the plate affording a rest for the arm. of science were to disappear in twenty-four hours, the 
wide. Each of the small boats is 18 inches wide. In For conveniently retracting the web when the notes evil would be greatly lessened ; but, un fortunately, 
the middle of the catamaran is a small paddle wheel are to be transcribed, means are employed in connection there are many very intelligent and thoughtful people, 
box which is to prevent splashing. This is driven by with a base on which is a column carrying a flanged who ought to constitute the best support of scientific 
means of sprocket wheels and chains which are con- supporting plate on which the casing of the paper-car- work, upon whom they are more lasting. 'ro such the 
nected with an electric motor of 2X horse power. At rying frame rests. In bearings on the base is a rock line separating the genuine accomplishments of honest 
the stern end is a rudder and controller, so that one shaft on whose forward end is an arm adapted to ex- scholarship from the output of sensationalism, which 
man can operate both. Only one electric boat is used. tend near the key board of the typewriter, while the ought to be clear and sharp, is becoming very nebu
It tows six scows, which have already handled 12,000 oPPol:lite end of the shaft carries an arm to which is lous, and there is imminent danger of a revolt against 
bricks, 50 barrels of cement and 100 barrels of sand attached a retractile spring, and which is also connected the whole thing. 
daily. The double trolley ' system is used, the wires by a cord with the free end of a lever projecting from The extent to which credulity has been carried was 
being hung from insulated brackets secured to the top the upper end of the casing, so that by rocking the beautifully illustrated not long ago when a widely 
of the arch in such k n o w  n scientific 
a way that a trol- man am used him-
ley can be run on self and m a n  y 
it. A scow is also friends by cariea-
fitted with a cen- t u r i  n g ,  in the 
t r i  f 1 1  g a I pump columns of one of 
which is used for our s t a n d a r ,l 
pumping out the scientific journ a l �, 
cofferdam, and it s o  III e 0 f t I I  e 
is driven by an- phases of modem 
other motor of 14 psycho P h Y s i c  s .  
horse power. The So perfectly d i d  
application o f  the the b u rlesque re-
electric towage to fleet t h e  f o r  m 
s e w e r  construc
tion is novel and 
the r e s u l t s  ob
tained a r e  most 
satisfactory. 

The e l e c t r i c  
scow was design
ed by Mr. Harri-
80n P. E d d y ,  
Superintendent of 
Sewers, W orces· 
ter, M a s s .  Mr. 
Robert N. Ken
dall is the assist
ant in charge of 
the e I e c t r i c  a I 
work. 

The X Rays In 
the Silk CuI · 
ture. 

and su bstance of 
sOllie recent con
tributions to that 
science t h a t i t  
was immediately 
accepted as seri
ous by the large 
majority of read
ers. -Prof. T. C. 
M e n  d e n  hall, in 
Science. 

• • •  

T h e  masculine 
silk cocoon yields 
l I Iore silk t h a n  
that of the femi
nine ; hence for 
raising purposes 
such varieties as 

ELECTRIC TOWBOAT IN MAIN SEWER, WORCESTER MASS. 

THE w o r k  on 
the middle arch' of 
the Bonn Rhine 
bridge, which is 
at p r e  s e n  t the 
l a r g e s t  in Ger · 
many, being 184 
m e t e r s  wide, is  
n o w  completed . 
The r e s u 1 t of 
lowering the e n ·  
ormous iron bu r
den 0 f 1 , 700,000 
k il o g r a m lll e s  
upon the bridge 

give more masculine eggs are by far preferable. Up 
to the present it was not easy to distinguish the 
masculine from the feminine cocoons ; the distinction 
was solely based on the greater weight peculiar to the 
feminine cocoon. The X rays have grea.tly facilita.ted 

shaft extending forward from the base the web is ad
vanced to expose the copy to the typewriter. When 
the web of paper has been filled with writing, the web 
should be wound back to the first position before the 
copying or transcribing can be done. 

piers was looked 
forward to with great expectation. The sallle has 
tu rned out surprisingly favorable, for the t.wo pier:; only  
show a lateral displacement. of  3 mil l imeters, w h i c h fur
nishes the best testimonial for their construdion. The 
arch has settled 35 millimeters in the upper edge. 
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J t itntifit �tutritau. 
Forms of Lightning. clouds or the clouds and the earth in ordinary weather. 

In his meteorological essays Arago collects and a still more interesting fifth class should be made of 
classifies the descriptions of the different forms that those that play between the earth and the cloud of 
lightning assumes. The first class consists of narrow, ashes and vapor formed above a volcano in active 
thin, sharply defined, luminous lines which may have eruption. 

fantry can only be j ustified when the aim is to save 
time for the purpose of saving the beaten army. The 
success of such an attack is practically impossible. 

crimson, violet or bluish colors. These lines may be There does not seem to be any evidence that in these 
clas�ified as straight or slightly curved, zigzag or five classes there is any special new production of elec
broken lines. greatly curved and even re-entrant, and. tricity. We have only to consider the earth as the 
finally, forward and return, very nearly resembling electrified body, permanently electrified, and always, 
the capital lettel' V. We have also single flashes that by induction, inducing electric manife�tations in every 
bifurcate into a collection of smaller flashes that may substance that is near to it. The auroral light ought 
number anywhere from two to one hundred, the to be included as one form of the lightning discharge, 
double and triple forks being least frequent. To these since it is certainly a form of electric discharge modi
varieties the editOl' would add a sinuous form of light- fied by the rarity of the upper atmosphere from the 
ning flash that he has seen on several occasions, both flash to the stratified sheet lightning. The electric 
in Chicago and Washington, in wh ich the flash ap- discharge is modified, not merely by the rarefaction of 
pears to run with comparative slowness, horizontally, the dry atmosphere of oxygen alld nitrogen,  but still 
along the under surface of a cloud, dying out after it more so by the rarefaction of the other gases in the 
has pursued a path whose apparent angular length is atmosphere, such as the hydrocarbons and the carbonic 
from one to five degrees. Nt) noise whatever usually acid gas, and probably also by that of the aqueous 
accompanies this lightning, although the flashes may vapor, so that air which is \ ery dry or very cold, and 
be in the zenith. When last observed, in  May, 1897, therefore contains but little aqueous vapor, may have 
it seemed possible that these might be s imply long much to do with the formation of auroras. According 
flashes viewed endwise, so that the apparent path, I to the recent researches of Prof. 'l'rowbridge, the char
which was sometimes so curved as to form a com- acter of the electric current as to intensity and quan
plete oval or spiral, was s imply the projection of' what tity is also a prime factor in determining the character 
would fl'om another location have appeared to be a of the luminosity. He has been able to reproduce a 
long flash between an upper and a lower cloud. great variety of forms of l ightning, such as have been 

" 2. Momentary success of an attack against the 
flank of victorious infantry is possible. But even such 
an attack must end in t.he destruction of the force which 
undertake� i it. 

" 3. If the enemy's infantry is beaten, cavalry may 
be used to advantage. But it must be faultless cavalry. 
led by faultless, courageous riders, men who are also 
perfect in their knowledge of the history and psychol
ogy of war. In such a case no thought must be given 
to a few hundred horses foundering on the field. The 
enemy's infantry must not be given time to assemble. 
The cavalry must endeavor to head off the fugitives, 
for the most disheartened of them will lead the stam
pede. In the rear of a flying army are always the 
bravest. It matters little whether the enemy loses 
much in killed and wvunded. The question is not 
how to kill men, but how to discourage them, to rob 
them of their leaders, to destroy their organization. 

The second class recognized by Arago is that of the photographed from time to t ime, by proper alterations 
diffuse lightning, spreading over i m mense surfaces, i n  h is apparatus.-Prof. Cleveland Abbe, in Monthly 
often of an intense reddish tinge, but sometimes blue Weather Review. 

" An infantry which has suffered heavy losses, but 
has advanced victoriously, and has still sufficient am.
Illunition, may laugh at a cavalry attack. An infantry 
that has been beaten, and whose officers are killed, 
and which has lost courage in consequence, is a read y 
prey for enterprising cavalry. It will be said that, in 
such a case, the cavalry of the beaten army must sacri
fice itself for the infantry. Quite true. 'l'he task of 
the attacking cavalry will then be to overthrow the 
horsemen of the vanquished army. If this succeeds, 
the sta mpeded horsemen will only assist in increasing 
the confusion of the flying infantry. 

or violet, and which in America and England are - I .  I _ 

spoken of as " heat lightn ing, "  but which are more Cavalry In F u t u re Wars. 

properly called " sheet lightning. " During an ordinary It has been said that the days of dashing cavalry
thunderstorm the sheet lightning is far more frequent men will soon be over, and that the art of riding will be
than the flash lightning. come as purely a pastime as the art of sailing is destined 

The third class includes the mysterious " globular or to become by reason of the introduction of steam, says 
ball lightning," which rolls about on the ground and The Literary Digest. This opinion is combated very 
has thus far defied all attempts at satisfactory ex plana- vigorously by Major Kunz in his Kriegs-Geschichtliche 
tion. Beitrage. He believes that the uses of cavalry have 

" At an y rate, a few hundred men and horses dying 
of sh eer exhaustion in the pursuit of a beaten enemy 
will save the trouble of another bloody battle. To 
train the cavall'y for such work is the purpose of ex
tensive maneuvers." 

... � . . ..  
Notlee t o  Subscribers. 

As a fourth form of electric discharge we must reck- been changed, but that its existence is not yet end an· 
on the continuous emission of light from the surface gered. On the other hand, he points out that mere 
of certain clouds. As these clonds are low, and as the mounted men, as against highly trained riders under 
light dies away after a few minutes only to be renewed the very best leaders, are absolutely useless to-day. 
again after a short interval, we must consider this COIllmenting upon the many brilliant though unfor
light as due to myriads of little flashes between the I tunate cavalry attacks executed by the French in 1870, 

All new subscdptions to the SCIENTIFIC AMERICAN 
from this date will begin with the date of receipt in
stead of from the beginning of the year, unless the 
subscriber specifies otherwise. 

pal·ticles of the clouds w ithout appreciable noise. he says : 
Besides the lightning interchanged between the ., 1 .  A frontal attack of cavalry against victorious in-

CHANGE OF ADDRESS.-Subscribers may have the 
address of. their paper changed as often as desired, 
but th ey will please send us both the old and the new 
address. 

RECENTLY PATENTED INVENTIONS. Bicycle", Etc. 

En!::i neeri ng. VARIABLE GEARING. -Sam uel J. Ev-
GAS ENGINE MUFFLER. - Charles S. ans and Harry H. Huggins, Roanoke, Va. To enable the 

Bird, Jackson, Mich. This device comprises a casing in rider � �eadily. v",:y the s�ed of h�s machin� .while . the 
which Is sl1spen'ded a vessel into which projccts the ex- latter I� m motI�n IS the prtmary obJect of thIS mv�ntlOn, 
haust pipe from the engine, a conical spreader being accordmg to whlCh the�e are a num�r of concentric gears 
snpported immediately below the exhaust outlet, anu I on t?e pedal shaft, w�Ile a longitudmally gr?oved sh�ft 
there being ample room for the gases to expand in the at rtght angles has I ts rear end geared With the drtve 
ves.el, while " U-shaped pipe is provided for the escape wheel, there rn:ing a number of loose pinions on the for· 
of the gases to the outer air. ward end of thIS shaft to mesh with the gear o� the pedal 

shaft. Separators are arranged between tbe pmions, tbe 
SPEED,CHANGING DEVICE AND I NDI- pinions and separators having keyways, wbile a key 

CATOR.-Philip J. Runser, Redfidd, S. D. TbiS is a sliding in the groove of the shaft is adapted to be moved 
device for use on tractior. and otber engines, to indicate bto engagement with the ways of the pinions 01' sepa' 
tbe speed while the engine is running and to permit the rators. 

threaded connection with a second sleeve, a bOBS keyed 
to the shaft serving to guide the second sleeve as it 
turns, while an eccentric pivoted to the plate has con· 
nection with the second sleeve, the eccentric having an 
elongated opening to receIve tbe boss of the plate W 
permit the adjustment of the eccentric. 

C A SING C U TTER FOR WELL TUBES. 
Silas W. Munn·, Mannington, West Va. When the iron 
tubes or casings of artesian or uriven wells are to be cnt 
for removing a section. and it is desirable to make the 
cut near a joint or coupling, this invention provides a 
device to antomatically indicate the location of the 
joint and at tbe same time arrest the descent of the 
cntter at the nght point for dividing the tube or casing. 
Attached to an upper or lower extension of the rotatable 
tube cutter is a beveled cateh and a spring which pro. 
jects the device laterally for engagement with the joint 
of the tnbe or casing. the device holding the cntting 
apparatns in proper working position. 

A�ri c u ) t1l .. al. 

C U L T I V A T O R .  - Frederick H .  and 

Clll(ineer to readily change tbe speed at any time as de
sired. The !device IS more especially designea for nse on 
engi nes employed for thrashing and similur purposes, 
and connected to the governor stem is one end of a 
Apring whose other end is connected to a donble gear 
wheel for adjustiug the tension, the gear wheel being 
normally stationary, au operating device engaging one 
of its serie� 01 teeth while an indicator is operated by the 
second set of teeth. The speed of the engine is changed 
by Increasing or dimmishing the tension of the spring. 

TANDEM. -He n ry M .  H unt, Ind ianapo
lis, Ind. This iuvention provides a construction whereby 
two bicyeles may be easily connected to form a tandem 
or disconnected and employed as inaependent bicycles. 
'I'here is a yielding connection for a leader and trailer, 
comprising crossheads, one adapted for pivotal connec
tion with the leader and the other with the trailer, while 
plates having telescopic or tubular portinns are monnted 
to move between the crossheads. and rods extend from Thomas C. Bornman, Sunimit, Miss. In cnltivators or 
the crossheads to connections WIth the .plates. Both the side harrows. this invention provides a means whereby 
leader and trailer may have one or more seats, or one tbe angle, pitch and spaces or distances of all the bl�des 
seat may be omitted and provision made for carrymg can be simultaneously aajustea, to secure complete ar-
bundles. rangement and exactness in relative position, it being' 

This generator comprises a rising and falling holder in 
which tbe receiver is supported to carry the carbide into 
and out of c"ntact with the water, a gasomel<lr to hold 
the gas being connected with the holder by a pipe, and 
there being an intermediate mechanism whereby the 
movement of the aome of the gasometer will operate to 
control the up and aown movement of the holder, where. 
by only the required amonnt of gas, as taken off for 
cODsumption, will be generated. 

E A RTH A UGER. - Joseph Carter and 
William Richmond, Blyth, Canada. A tool for conve
niently boring post holes, devised by these inve.:tors, 
comprises a telescopically adjustable handle with spider
;haped foot piece carrying blades curving inwardly, and 
attached to a vertically aajustable ring, to regnlate the 
stiffness of the lower ends of the blades, the blades form
ing a skeleton basket in which the earth is received as 
the anger is rotated and foreea down, and the loose earth 
being thus removed as the operation progresses. 

WHIP SOCKET AND REIN H OLDER. -
Marshall T. Howland, Pittsford, Vt. This ie a combina· 
tion device for attachment to the dashboard of vehicles 
and has two pivoted members arranged to hold the wbip 
and a supplemental member to hold the reins. Two 
clips are rigidly secnred to the whip socket, along which 
extends a rib, and a post stands rigidly on the npper 
clip, from which projects a stop. while a spring embrac· 
ing the post serves to throw a shoe toward the rib. 

S A FETY DEVICE FOR ENVELOPES.-

WATER WHEEL. - David Morgan, A x 
ial, Col. To facilitate raising a n d  lowering a water 
wheel, and holding it immersea as desired, is the object 
of this invention, accordmg to which the wheel is car 
ried at one end of a pivoted frame at whose opposite 
end is a rack and pivoted levers, one lever having a dog 
and the other a pawl, both arranged for engagement with 
the rack, the pawl and lever holding the frame in its ad· 
justed position, and the dog and lever being adapted to 
raise the wheel and assist in lowering it, and the weight 
of too frame enabling the levers to be easily operated in 
raisin.!!: and lowering the wheel. 

B S W ' I  I '  E L 
. t I possible to retain the eqnalizing cross bars to which the 

ICYCLE TA ND. - I lam . eavlt , sbanks of the blades are attached transversely to the 
New York City. According to this inventioD, a bicycle beam or at any desi�P.d angle. The invention also pro- Aaron H. ?anner, Manheim, Pa. To p�event the fl'au�n .  
stand of strong and inexpensive construction is  formed vides for the use of  any' form of blade, whether it  be a le�t . opem?g of e.nvelopes b y steamI�g or  oth�rwIse, 
of a block of wooa, on a suitable base,

. a forward turning plow or a half shovel, either being readily se. 1 thIS I�vention pr�vldes for the cementmg of a .plece of 
inclined groove receiving the front brace, while a trans- cnred to the shanks or stocks ana given any desired matertal to the lDner :ace ?f the envelope adJacen� to 
verse groove receives the crank hanger and another inclination, the attachment being effected by a shoe and the addres�, sn<;h matertal bemg cove�ed by �he .sealmg 
/!T0ove receives the rear fork. The block is made high a single fm tening bolt and being absolutely rigid. and not bemg hable to be loosene� WIthout bmrrmg . the 

BOILER ALARM. -John O'Con nor and 
CollatinuA A. Turner, New York City. According to the 
system provided by this invention, an electric alarm or 
steam whistle alarm may be employed to indicate high or 
low · water, the device comprising a cylinder wltb water 
gage and float from which extends a stem connecting 
with a shaft cart'ying an arm to which is attached a yield
ing contact plate, in connection with �n electric circilit, 
while there is also a spring yieluing connection between 
the arm and a water controlling valve, which is operatcd 
by an npward or downward movement of the float. 

E l ec trical. 

C A T. L  B o x  S Y S T E M. -Will iam T. 
Bmlds, Charleston, S.  C. This system comprises a main 
wire with which the call boxes have a shunt connection 
while also having a ground connectlofi, a battery with one 
pole of which one end of the main wire connects and a wire 
leading from the other pole of the battery and connected 
by a switch with a ground wire, a "wlteh also connecting 
the last wire with the main wire. The first switch also 
operates to connect the J:rOnnd wire with an intermedi. 
ate element of the battery, and there is a Bonnding device 
at each extremity of the main wire. The tmprovement 
contemplates a sIngle W ire open main circuit having a 
Bingle wire connection with each call box, the circuit 
being completed through the ground. 

enongh to hold the wheel free from the gronnel. per- address. Another form of the Improvement provlacs 
mitting the wheels to be revolved and all parts readily POI SON OR FERTILIZE R DISTRIBUTER. for an inner and onter envelope, the sealed side of the 
reached for cleaning and repairing. and it may also be -Frank L. Richter, Moravia, Texas. For the aistribu. inner envelope being cemented to the back of the ad· 
made suffi�iently strong to support the rider while being tion of poison or a fertilizer to the plants at each side of dress portion of the onter envelope. 
fitted to the saddle. a furrow tbrough which the ma�hine may be drawn, COFFEE ROA STING. -Joh n W. Pinker-this invention provides a machine of simple anel inex

[U ech a ni eaJ . pensive constrnction, the frame of which carries a fan 
near the outlet of the poison or fertilizer receptacle, the 

BLANK FOR MAN UFA CTTJRI r\'G H OLLOW valved outlet of which i. in communication with an 
BODIEs.-Carl Meyer, Dortmund, Germany. In making 
seamless hollow bodies from plates or sheets, this inven· 
tion is designed to facilitate doing the work without 
materially altering the original distance of the particles 
of material ill a radial direction or in a direction out. 
ward from the central portion of the blank. Witb this 
view the portion of the blank designed to COlne directly 
unaer the mandrel is made with a marginal portion 
which for a predetermined <listance increases in thick
ness in such proportion that the area of concentric cross 
sections at any distance apart from the center of the 
plate shall be constant. the thickness of the blank at 
different points being such as wonld be prodnced by 
stretching the finished tubular article into a substantially 
plain article. 

ECCENTRIC. - Casper E. And erson, 
Castle Dale, Utah. This invention is for a n  eccentric 
which may be reversed hy shifting, and is adapted for 
engines and similar machinery employing sHue valves. 
A sleeve spline4 011 a shaft is inclosed by and has screw-

adjusting distrihuting device conslEting of a T.shaped 
tube, open at the enos of it. Iransvel'1le section, the fan 
ar.d blower be ing operated by the revolntion of the axle 
carrying the supporting wheels. 

ln h i ee l l a n e o n s .  

C L 0 C K.  - Sig-ism u nd B. Wortmann, 
New York City. This invention relates to clock-driving 
mechanism to run with bnt little friction and take up 
only a small space, where'>y a clock may be run for sev
eral years and keep accurate time. The mechanism may 
be connected to an ordinary one.day clock, enabling the 
clock to run for a year or more with one winding, and 
comprises substantially a spring motor, snch as covered 
by several former patents granted to the same inventor, 
but modified by the addition of certain parts ana the snb
stitution of other parts. 

A CETYLENE GAS G ENERA'I·OR. -James 
L. Jiardwick and Sidney O. Manville, Cedar Rapids, Ia. 

ton, Zanesville, O. This inv, ution covers a method and 
apparatus for roasting coffee, the apparatus comprising 
a roasting furnace in which is a coffee cylinder having a 
bood or cover witb an opening, a bnrner being movable 
into and out of the opening, whereby a gas flame may 
be introduced at intervals as the roasting proceeds, the 
metbod being to subject the roasting coffee to the inter. 
mittent action of direct flame and thus insure a more 
immediate evaporation of its moisture. 

SPRIN KLING NOzzLE. -Art h ur W. Joy, 
Bangor, Me. This nozzle is deSIgned for sprinkling roaa
ways, lawns, etc., and to be connected with ·underground 
pipes, the top of its bod) being rounded to lie flat on the 
curbing or project slightly therefrom, so as not to ob 
strnct travel. It has a central water supply chamber 
commnnicating by ports with onter flaring sockets in 
which are conical hollow heaas, erch provided with a 
series of ontlets, a seat being formed at the smaller end 
of each head for a ball valve, whil� the ontlets form 
spraying passages or ways around the ball. 

WHIST TABLE. -Wil l iam P. Morrissy, 
Brooklyn, N. Y. This inyent.or has de" i"eu a table 
espeCIally adaptetl for uupllcate Whist, in which the hands 
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J c itutif i c  !mtrinUI,. 
played at each table will remain on thc table in 'proper 
order for the duplicate play. The table has a stationary square top, below which is a ronnd revoluble top in 
which, at four equidistant points, are card-receiving re
ceptacles, the round top being of a diameter about equal 
to the greatest diameter of the square top, whereby the 
portions carryiug t�e card receptacles will project beyond 
the four s,des of tile square top, Means are provided for 
locking the revoluble top against rotation, 

H EATING STOvE. -Cornelius Barnhart, 
Walker Valley, N. Y. In the ash pit of this s!nve is a 
number of flre pots, supported from the top.of the ash 
pit, there being a comhustion chamber into which the 
tops of the fire pots open, and a feeding magazine adapted 
to convey fuel to all the fire pots automatically, although 
the construction is snch that, when but a small amount 
of heat is required. bnt one of the fire pots mRY be em· 
ployed. Heat-radiating fiues lead from the combustion 
chamber into a hot air chamber, from which a draught 
fiue leads to a point of discharge, tbe stove being designed 
to afford high efficiency and be very economical of fuel. 

WINDOW BRACKET. -Silas G. Dean, 
Norfolk, Neh. This bracket i. designed especially for 
use as a scaffolding for persons cleaning windows, heing 
readily adjustsble to windows or openings of different 
sizes, and easily made secure in position. It has a body 
porioion consisting of hinding strips made in adjustahle 
sections and connected hy clamping devices, a platform 
being adjustahly supported hy the binding strips, while 
an adjustahle support is hinged to the outer end of 
the platform, for which also a locking deVIce is pro
vided, 

The charge f()r Vnsertion wruter this head is One Dollar a 
line for each insertion : about ejqht words to a line. 
Advertisements must be received at publwation ojJice 
as early as Thursday mm"ni1U,l to appear in the foUow
ifUJ week·:; issue. 

Marine Iron Works. Chicago. Ca.talogue free. 
u U. 8." Metal Polish. Indianapolis. Samples free. 
Emery, etc. , etc. 'rhe 1'anite Co. , Stroudsburg, Ps. 
Gasoline Brazing li'orge. Turner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 
Power Hammers. .Jenkins & Lingle, Bellefonte. Pa. 
Handle & Spoke Mchy. Ober Lat.be Co.,Cbagrin �·alls.O. 
For bridge erecting engines. J. S. Mundy, Newark. N. J. 
Analyses. all kinds ; water a speCialty. Chemist, RI-pon, 'Vis. 
FERRACUTE Machine Co" Bridgeton, N. J. Full line of Presses, Dies and other Sheet Meta) Machinery. 
Improved Bicycle Machinery of every description. The Garvin Machine Co. , Spring and Varick 8ts., N. Y. 
Concrete Houses - cheaper t.han brick, superior to stone. . .  Ransome," 757 Monadnock Block, Chicago. 
Manufacturers contemplating advertising should always write to M'f'rs Adv. Bureau, New York, for rates. 
Machinery manufacturers, attention ! Concrete and mort.ar mixing mills. Exclusive rights for sale. . . Ransome," 7a7 Monadnock Block, Chicago. 
'I'he celebrated " Hornsby-Akroyd " Patent Safety Oil �ngine is built by the De La Vergne Refri�erating Ma· 

KETTLE RACK.- Wi lliam C . Donica, chine Company. Foot of East 138th Street, New York, Grayson, Ind. To. facilitate snspendi?g one.or more �et- California Fruit Land for Sale. Ten acres located in tl� ov�r a �, for out?0or Dse, this InventIon provldes Riverside County. with irrigation; rights. Address G. I. sUl�hle uprIghts, not lIable to become undul! heated and I Dinwiddie. 112 West Seventh 
.
Street. Topeka. Kansas. WhICh may be readily set up, and from whIch the pots 

may be eaoily suspended, the pots being directly con- '1'he best book for electriCI .. ns and beginners in elec
nected to clamps adjustahle upon the uprights or I lricity is " ffixperimental Science," by Geo. M. Hopkins. 
standards of the rack, and locking themselves thereto Ry mail, $4. Munn & Co .• publishers. 361 Broadway. N. Y. 

automatically. l.T Send for new and complete catalogue of Scientific 
WASHING MACHINE. _ Sam uel H art-

and other Books for sale by Munn & Co. , 361 Broadway, New York. Free on application. 

IHNTS TO COnRESPONDENTS. 

(7363) I. D. asks : 1. H ave you a Sup- :�':.�3:· ��:r;Sni�� �o���ney . . . . . . . . . . . . . . . . . . . . .  5\l9,038 
PLIIJlIINT which contains a good article with diagrams on Boat, port .. ble folding, G. W. Henry . . . . . . . . . . . . . . .  598,989 
building a canvas canoe? If HOt will you let me know ggn:�' fu������::abrii:IJ�·v.'k���i���. �.��1.�� .. . . . .  &13.997 through your Notes and Queries? A. Full details for the Boiler water indicator, ste .. m, T. V. Fleming . . . . . .  598.985 
constrnction of a canvas canoe are given in SUPPLEMENT, :ggt �rO!��� ���ec��rgg'c!v�rohtglIJer: c:ii: 'smiiii t::m No. 216. price 10 cents by mail. 2. What wood do you :���so�rs�g�e�����fc::,:gn�:S:Vi!g��i�:!ioj.iiii b98,890 
advise for the ribs of a canoe ? A. Use oak. shape of, T Austin . . . . . . . . .  , . .  , . . . . . . . . . . . . . . . . . .  5\l9.(1.)) 

(7364) Since replying to q uery 7329 we 
have received from a manufacturer a sample of . . boiled 
out " linseed oil . Excepting for a slight odor it bears no 
resemblance to linseed oil. It Is a solid, noninfiammable. 
nearly fibrous and elastic like a sponge. We are not in
formed as to the article, except as to its name, which 
seems to he a trade name. Its insulating qualities wonld 
be no greater than those of air, since air fills its pores, 
and it has been proved that porons insulators are pierced 
as easily as the air. It conld not be utled to separate the 
layers of a coil nor to immerse a coil in, All liquid in
sulators fill the spaces of the coil and are contiuuous. If 
a spark ruptures them, they close IIiaIn instantly and are 
as strong as before. 

Bosom pad. D. Harrison . . . . . . . . . . . . . . . . .  " . .  " . . . . .  bOO.l80 Bottle. J,. H, Griste . . . . . . . . . . . . .  , . " ." . . . .  : . . . . . . . . . . 598.92H Bottle, E. Moore . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  599,285 Bottle. etc .• indicator, W. N, Thompson. . . . . . . . . .  5\l9,IW Bottle, JSI' or other vessel or reservoir for containing and delivering liquids, earthenware or "lass. Chambers & B .. sden . . . . . . . . . . . . . . . . . .  " . . .  500,095 Bottle, non-refillable. J. A. Holman . . . . . . . . . . . . . . . . 500.077 Bottle. non-retillable, L. W. Merriam . . . . .  " " , ,  . . .  5\l9.18.' Bottle, non-refillable. C. Co Richmond . . . . . . . . . . . . . . 5\l9,2M 
��W� :����lr.aj���il��:h:e.���.���: :::: : :::::::: =::� Bottle .topper. J. B N euendorD' . . . . . . .  " . .  " . .  " . . .  598.952 Bottle stopper. �'. T. Robinson . . . . . . .  , . . . . . . . . . . .  " .  5\l9.112 Bottle stopper, automatic. T. M. Sanderlin . . . . . . . .  b99,2a8 Box. See Pen and pencil box. Refrigerator ship-ping box. Brake. See Car brake. 
���dslj,�'r��;;�\ll: �a?ii.�.���::::::::::::::::::::::::.: = Buckle, G. Page . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . . . . .  598.956 Buggy. W. H. Makutchan . . . . . . . . . . . . . . . . . .  " • • . . . . . . 5\l9,298 Bung, barret. J. t.lohll. , . . . .  _ • . • .  , • . . . . • . . . . • • . . • . . .  599,300 

(7365) W. F. R. writes : As a COl'e for a. ���f�r';,:��';,Jr.-�: b�£I,:'Jiner:::::::::::::::::::::::. =::� choking coil I use an Iron pipe, into which other and 
smaller pipes may be inserted. These pipes soon become 
ilJconveniently hot. Would slitting the pipes longitudi
ually diminish the heat sufliciently to repay one for the 
trouble of doing it ? Does the unslit pipe really waste 
much energy, and about how much ? Would the slit 
pipe choke more, and about how much more ? If you 
need data they are these : LengLh of coll IS inches, diame· 
ter of core 2 iuches, volts 106, amperes about 8, 300 turns 
of No. 12 wire in 2 layers, A. The object of a choking 
coil is to offer a counter-electromotive force. The .only 
energy which is lost is due to the ohmic resistance of the 
wire and the core losses, which can be made very small. 
Make your core of a hundle of No. 18 best annealed 
Norway iron wire. Slittiug your pipes wonld help your 
case a little. hut not enough for your purpose. 

(7366) H. T. W. asks (1) w h ere to get 

Burner. See Gas burner. Button attaching implement, hand, F. S. McKen-ney . . . . .  . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . .  " . . . .  " . . . .  5\l9.007 Camera. ms!!azine. J. A. Mosher . . . . . . . . . . . . . . . . . . . .  5\l9.188 Can. See Milk can . ,  Oil can. Candelahrum. H. �'. Nebr . . . . . . . . . . .  " . " . . . . . . . . . . . . 5\l9.190 Car and mowing machine, combined band, J. L .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5\l9.:.m Car brake. J. T. Davis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598.981 Car, burglar proof express, o. J. Foster . . . . . . . . . . . .  599,170 Car center plate. railway. P. Reilly . . . . . . . . . . . . . . . . .  bOO.lOO Car coup1illg, P. Hien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,990 Car fender, street, H. W. Bodeman . . . . . . . . . . . . . . . . . �.281 Car wIndow, J. HaHn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &.*3,925 Carding machine, C. E. Smith . . . . . . . . . . . . . . . . . . . . . . . 599.067 Carriage, folding, Stern & Lefkowitz . . . . . . . . . . . . . . .  698,96i Carrier. See Luggage carrier. Carrying appal·atus. J. Anderson . . . . . . . . . . . . . . . . . . . . 5\l9,137 Cash register, pocket. E. L. Gibson . . . . . . . . . . . . . . . . .  599.174 Cash reJr.,stering machine. C. H. Little . . . . . . . . . . . . . 599,M Cask or barrel trussing, chiming and crozing ap· paratus, A. Dunbar . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599,057 Castrating instrument, J. W. Latta . . . . . . . . . . . . . . . . . 59fi.999 Centerboard, H. W. �·airbrass . . . . . . . . . . . . . . . . . . . . . . . 5W.097 Cbain link. W. H. Griffith . . . . . . . . . . . . . . . . . . . .  599,232, bOO.233 Chart, adju.table dress. A. H. Ormsby . . . . . . . . . . . . .  5\l9.2(7 Chromates, making, S. P. SadUer . . . . . . . . . . . . . . . . . . . 009.1U7 information how to make a direct current dynamo that 8��;:: ��&�J�ig�� .�: .�.���:.s.��::::::::::::: ':::::::: �:r� will produce as small a current as 10 to : 5 volts. A. The Churn. R. t'. yancey . . . . . . . . . . , . . . . . . . . . . . . . . . . . . . . . . .  W!l.212 
band dynamo described in SCIENTIFIC AMERICAN Sup- Cigar wrapper cutting machine, N. Du Brul . . . . . . .  [)!J9.?27 
PLEMENT, No. 161, has about 3 amperes at 12 volts when �}:�lo� 't�ai�o�e:���nciosetB·,·j :  'ii: lii-iidY·::::.: ��S,�,�I 
run at full speed. You could attach a motor to it with lIt. Cleaner. See Street cleaner. -
tie trouble, Croft's " How to Make u Dynamo," 80 ceuts; 8l��r;.n;rg�s� J'.°i��li\��;''i.�.��.S,i���.�: �: ,���,:�: : : :  g�JS� 
Halliday's " Small Dynamo," $1,  are both for amateurs, 8l�l�hhii!���a�is����il": "ii"Y·i::::::::::: .::::::::.: �:31� 2. Clln the little alternating dynamo mentioned in SCI- Coal bandling dev,ce, A. C, Dinkey . . . . . . . . . . . . . . . . .  :f.l9.036 
IINTIFlC AMERICAN of November 1 1 , 1897, be changed Coat. J . Chisholm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " . . .  5l!1l.139 Cock, water, M. Andriveou . . . . . . . . . . . . . . . . . . . . . . . . . . [)�J58 
(from the directions giveu) so as to produce only 10 or 12 ���1:��J':.."J�g.:;';;t{� �'elr����h.:;';;chiiie. HliiUi'; & 5\l9.100 
volr.s instead of 150, as stated 1 More than 12 volts will coin'1;I�����; wreiicii: c: iiickeC::::::::::::::::::.:: �:�� heat up the fields of the magnet too much. A. You Confectioner'. kettle, C. S. Rider . . . . . . . . . . . . . . . . . . .  5oo.�7 would have to charge the fields of t.he alternator hy bat. Controiler, W. M. J ewell . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,00;; 

ridge, Huntington, N. Y. This invention relates to 
machines adapted to be attached to an ordinary tub, 
and consists of a bar clamped at its end. to the sides of 
tbe tub, while in the center of the bar is journaled a 
.haft on whose npper end is an operating crank and on 
the lower end a rubbing wheel. The ends of the bar 
nre pivoted to clamps of peculiar constru�tion which 
enga�e the sides of the tub, the device being adjustable 
to tubs of different sizes, and in operation the wheel, 
Which is furnished with slar.s or ribs, is deoignert to rest 
directly npon the clothes and keep them beneath the Name� a nd A ddI'esl!I must accompanv all letter. tery and would be no better off than at present, We Cord or rope. ornamental, �'. W. Oehrle . . . . . . . . . . .  , bOO.191 or no attention will be paid thereto. Tills is for 0111 Corset stilfener, W. Kerkenbu8ch . . . . . . . . . . . . . . . . . .  bOO,�2 water. 

NAPKIN RING AND HOLDER. -Joh n  S. 
information aud not for puhlication. think you will have less trouble with yonr battery than Cotton cleaning and mat.tress stuffing machine, 

References to former articles or answers should with more complicated machinery, Cotfo�f:h�1�iiiiig· ·iiri.i· ·baiii;�: ·app;,:ratiis · for �,�9 give date of paper and pajl;e or number of question, cleansing and preparing C Van Orden 5\l9 272 and William W. Hoagland, Long Branch, N, J. This I nq n h'le", not answered ill reasonahle time should (7367) L. & B. ask : 1. By using a tra ns- . Coupling. See Car coupling: Pipe coupling: · Ti.iii ' 
device is made in detachably connected sections, each ue repeated : correspondents will bear in mind that fornler could we cut a 110 volt current down to about 10 coupling. some answers require not a little research, ahd, CuD' bolder. H. B. F·isher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 598.917 .ection being provided with a fastening device adapted though we endeavor to reply to all either by lettel volts ? A .  If the current is alternating, it can be changed Culinary beat.er. Spruin & Barnett . . . . . . .  , . . .  , . . . , . 500.268 
for al'plication to the clothing of a person and a holder or in this department. each must take his turn. by a transformer from 110 volts to 10 volts, but if the cur- ��m�:���'a�d �:�:::w: Cook ·ir; wi.·iiiiei.i·,·.·. ·. : .... . , .. : �:� for the napkin, whereby the ring may be utilized to Bni�e,:;,� ��I��gsto,fiiirc::s;;,�ls:�';!,1t�0!d':fr�=���s�1 rent is direct, a rotary converter must be used. 2. Would Current meter. direct, G. A. Scheelfer . . . . . . . . . . . . . .  5oo.:l(l2 
hold the napkin in front of the person. When the llOuses manufacturin� or carrying the same. 10 volts give a large enough spark (0 explode gasoliue in g���':1r. ¥.;',::�r!: .t.-J�n::'°j'�.� : : :  : '. : : : '. : :  : '. : :  : '. : : : : :  �\i\:M� sections of the ring are locked together, pendent mem- Special 'V rltte n  I n fo rmation on matters of a gasoline engine? A. Yes. 3. Where could we have ������s �;;:f :!:-:;��i������es���p.r;;� ';.�:��;'tus hers prevent the ring from rolling rx��� �i��rut ��m�e�tiral iuterest cannot be one made? A. Consult our advertising columns or some for making. T, B. Forgarty . . . . . . . . . . . . . . . . . . . . . . 598,918 

S P S I �lfl A I 
r on, 1 f electrical engineer iu your vicinity. Cycle packa,:!e holder, C. S. Coolidge, . . . . . . . . . . . . . . .  500.119 

C URTAIN H OLDE R.-U IY8seS . <' rish c ent c mer ca� S tipp e m e n t s  re erreD Demagnetizlll" device, H, A. Storrs . . . . . . . . . . . . . . . .  5\l9.3� 
and Flavel A. Rudolph, Carmi, Ill. This holder is ar-

[ 
BO�)k�ayr�f�� a�th;rg:::g�y �;�If�dc"o':tts ;e':,';,�j,t of (7368) A. S. a�k8 : 1. Where can I get Br:l'.t����'j,.�'rI��!'¥r������:.�t�.:. J:.�����.��n.� .. : .. �::�i ranged to permit of conveniently and quickly moving price. miniature accumulators such as described in SUPPLII- Door. scuttle, E, Burger . . . . . . . . . . . .  , . . .  " , . . . . . . . . . ..  598,975 

the ordinary spring roller carrying the curtain up or IlIlneraI s sent !:or examination should be distinctly MIINT, No. 842 ? A .  ('onsult our adVErtising columno, 2. B�::.��tJ\�:��l.'i: �Ol�g�'g:����.�·:::::::::::: .:::.: �:� 
down on the wind�w, permitting the unscreening of the markeo or label"". Can I charge 52 of them on a 104 vol t lamp circuit? A. B���ep��!l�ff:·a�rl}�-:;�r .. iDiiierii.i; 'N: C: SOOy: �:� npper portion of the window while the lower portion is ---------------------- Accumulators are charged at a pressure of 2� volts each, Dust and dress guard, Parke & Lamb . . . . . . . . . . . . . .  5\l9,192 screened. Upon a centrally depeuding rod is a longi- (7358) H. P. R. a!lks : Wou ld Il n r ngi ne At this rate 42 could be charged on a 104 volt circuit. Electric battery for medical purposes, C. W. . 
tudinaJly adjustable support having a slotted plate in 3X4 ; revolutions, 500 ; steam pressnre. J On pon, ds ; give Ele��i�s����ucto� iip: X: "8: ·Bi'idgeti::::::::::. :: : �:�� 
which an adjustable frame for the cnrtain roller may be power enon!!h to nm the dynamo d scriucd i:l SUPPLE - TO INVENTORS, Electric controller. F. A. Merrick . . . . . . . . . . . . . . . . . . . 5oo, ISH 
held in adjusted position, the device being of simple JIIINT No. 600 ? A . This engine should have ample pow- �l����:� �:I:;�b: �.��.����.� .. .. .. : .. .. .. :'. '  . .. : .. .. .. : .. .. .. . :: ��:P,Jf. 
construction, easily manipulated and not liable to get out er. It will be necessary to nse a jlulley 3i times as large tit-nn oelJ;:'s�:ntC:a�f ::;;:r�;,.:a;�,n��,:;s��� ti'pep�����::; �l:�m� �O�?.5r �,:!�����Ie:ctffi:-o::;hf';tr.;���nll: 5\lR.[�n of ;��E . - C h  ristopher C .  Tracy, Brook-

���u:�:r ���,::e dynamo to bring the speed up to !��!��T��r�����:�� !h!��!�i�!!��e�1��i���� Il��rr{��f::�·i!,i!�ir���i.�:,:d�iigfi:
·:�: ���:i't� 

(7359) A. J. M. asks fot' some means to �n�:.�f:;�gJu�t�i��t:;::.Vg:��J ��':t�p\'i�:go��a;;;� ��� Ele��I�:lscouvertej.8: ·aiiioiDiiiic ·ciitoiii ·fOj.: 'W·: 5!l9,2!'l remove frictional electricity froll1 a pile of paper that is ���e cg�lt:b���Bj,ina�etY�v1i;dri�g w�ftf��er�rs �M�:rf�� Ele�ir?�:.e::�ergy: tr'anBf'or�i�g pf:;ientiiil' energy 598,922 
Iyn. N. Y. 'l'bis invention relates to latticed or stained 
!!Iass windows, and provides usefnl improvements in 
lead cames whereby a pane is securely united with the 
came to prevent rattling and to render the joint hetween 
the came and pane waterproof. The came is formed at 
the insidc with recesses or grooves for the reception of 
cement or other binding material to bold the pane 
securely in place betwcen the fianges, the rece�ses being 
formed at the time the came is produced in the lead 
press. 

Designs. 

CARPET. - Eugpne A. Crowe, Brook
lyn, N. Y. Three carpet designs have been patented by 
this iuventor, in one of which the main figure is a 
rosette comprising a fioral center and foliate fringe. 
tbere heing opposing triangular p:ronps of leaves and 
irre�ular checkering, with scrolls. An" ther design com
pri�es a fanciful composite figure of fioral center piece 
alld border of palm scrolls, with leaf scroll decorations, 
while a third design has an irregular checkered back
ground upon which a maiu figure represents a branch 
with leaves, the leaves apparently resting on other lar�er 
and shadowy leaves. 

KNOB FOR VRSSELS, -Cresa.r A. C u ppia, 
New York City. The leading feature of this design 
consists in a stag crown, the shank being reduced rela
tively to the crown, the back of which is roughened to 
simulate a stag horn. 

CONDIMENT H OLDER. -This is a further 
patent of the same inventor, the design representing the 
crown of a stag horn, as a body, framed by a top and 
base, the holder being adapted for all kinds of handle 
less ves.el •. 

just printed. A. There does not seem to be any better prices, which are low, in accordance with the times and of carbon into, H. Blumenberg, Jr . . . . . . . . . . . . .. 599,094 mode of preventing the electrification of paper in running 1�d;e��e�rr*Ja�ilgb�� ��rcecoS������iI2h.xl\fE�����s;: Electrodes& biIx nor case for secondary battery t 8 
through the press than to dampen it with water. The 361 Broadwav. New York. Ele��:;j.s See 'kl:�r�i(;eievaior: · · · · · · · · · · · · · · · · · · ' 5!' ,926 

paper is tbus made a fairly good conductor and the elec- Elevator car safety brake, E, Colllns, , , , .  , . . • • . .  , , . 598,910 

tric charge is dissipated. INDEX OF INVENTIONS ��b��yJe":y���;:r'Gr�b!: .�.����:::::::::::::::::: ti:J�!' En�!'ine. See Explosive engine. Rotary engine. (7360) T. S. ask s  (1) if the motor de- Rotary steam engine, Steam engine, Vapor 
scribed in SUPPLIlJlIINT, No. 641, can be changed into a For which Letters Patent of the En;.��:n/i: G. Newman . . . . . . . . " " . "  . . . . . . . . . . . . . . . . 5!lS.95H dyuamo, and how. A. The motor in SUPPLIIJlENT. No. United States were Granted ������:i�f' Jco�vM;;r !1nm�:ribn'tiug" "iay 500.014 
641, may be run as a dynamo by applying power to the upon ballast kilns, machine for, J .  B. Faulk-arma�ure. 2. I wish you wonld also .tate what kind of ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . bOO, 12' 

a battery and how to make it as a plunging battery. A. FEBRUARY 1 5 ,  1898, ���t;s�;�;,���g��W.·l.":;d!����: : : : : : :: : : : : : : : : : : ��:� The plunge hattery is fully described iu SUPPLEMIINT, A N D  E A C H B E  A R I N O T H A T 0 A T E. 1ll��Jl������'¥. �.g�:��d�·. �', ��:;�J.J�::::::::::::: : g�:� No. 792 (price ten cents); so that any one can make it �·abric. See Wire fabric. 
from the drawings there given. 3. How are the fila- I See note at end of list abont copies of these patents.) �:��"e���HR�W!.i�.�������: ., : : : : :  .. : : : : : : : : : : :  : : : ', :':, =:ll¥l ments in incandescent lights lrade, and from what mate- �:��: ����s�io�i SIo�O�tia"iiifig 'wire:R: ·:ii:iioii: 500.003 nO·f
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Ac���l��e .���.��.�i.�g . .  ��.�����u�: .����.� �. ���.I.: 500,241 L'enbcienSto· ·0'1 ·w· ·,:r·e· · 'A· . .  & . . ·C· . 'A" ·C· ·b· u· ·r·c·h· . . . . . . . . . . . . . . . .  5\l9
598

"� ,. Adjustable table. J. Bell . . . . . . . . . . . . . . . . . . . . . . . .  , . . . .  598,895 • " . . .  . . " . . . . . . . . . . . .  ,�, 

II I th' f th t Air cleaning and cooling device, J. McCreery . . . . .. 599.080 }'ence. wire, R, L. F. Strathy . . . . . . . . . . . . . . . . . . . . . . . . 699,(rU ce u ose or some mg 0 a sort prepared chemicallv Alarm. See Burglar alarm. Fender. See Car fender. from vegetable material. The process is a long one. The Aluminum sodium cbloride. making. F. Raynaud 500.111 Filaments for elect.ric lighting, making, D. C. 
principal change is produced hy heating it for a long Animal trap. W. & J. W. McDonough . . . . . . . . . . . . . . 500.006 Filt����d·niaking ·saiDe:gerUi ·prooi,"j:'A: w,;se: 500,

306 Antirattler, G. H. Marker . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.184 ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  " , . , , " " 500.0.10 time in .a red hot iron box in a furnace where the fibers ��';;e�e��n�i�·��c;:��i::::::: :::: : :::::: : :::::::: : �:grJ Filtering apparatus, Palmer & Brownell . . . . . . . . . . . 500,009 are carb(lllized. Auto�raphic reg-Ister, G. A. Huewe . . . . . . . . . . . . . . . . . 598,U33 lfiltering apparatus. water, J. W. Ledoux . . . . . . . . .. 599,100 
1 7361) F. G . ..... . wrl·tes '. A �, ay� t.h at Automatic switch . N. B. Zuccarello . . . . . . . . . . . . . . . . 500.090 FF·',·rree besactateprey,JT·IAa·uRxmeaadnyn· · · · · · · · · · · · . . . . . . . . . . . . .  , . ��.� 
\ ':1"  � ;::t Bag. See Paper bag. Sleeping bag. • . J . . . . . . . . . . . . . . . . . . . . . . . . . . .  "'''"',UUU 

crystals of ice form at the bottom of " body of water Ba!! machine. J. West . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  5!1!l.206 �:�� ��t:���i�g��: �h�m�:l�c ' ii."page':::::::::::: ga� Bags, mail bags, etc. , fastener fOf, G. W. Shailer. 599,113 Fire extinguisher valve, automatic, G. E. Hib-wd rise as crystals to the surface and are then massed Baking pan. G. A. F. Mildt. . . . . . . . . . . . . . . . . . . . . . . . . . . 500,246 bard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.'19,(]99 in a sheet of ice. This has reference to a small fresh Bars or girders. machine for making holes in. W .  �-ishing reel . automatic. F .  J .  Boyle" " . . . . . . . . . . . .  5\l9.138 water lake or pond, B says that this is not the process Bat�er�e'::"N;;';.ii';b;':ih: · · · · · · " · · · · ·  . . . . . . .
. . . . . . . . . 500,276 Flower pot. C. Sherman" . . . . . . . . . . . . . . . . . . . . . . . . . . . 599,26.1 

Battery. See Electric battery Fire battery. Fuel, apparatus for producing artIficial, C. W.  of  the freezing of  ice. Please say who i s  right, A or  Beads, balls, etc . •  machine for manufacturing. C. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  boo,264 
B. A. B is ri!!ht. The water toward the bottom of a fresh 'r: Mitchell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599.108 Furu��';;rf��� �.i'i�e;c�urW��m ��1��:;a��rnace. 
water lake in winter is at �9° Fah. Water colder than �:�:::��.f��:����i:.hli:�sii. 'dr�!��t� : : : : : : : : : : . : �:Wl Furniture. knockdown: D. Lynn . . . . . . . . .  , . .  : . . . . . . .  5\l9,I07 
39° ,s lighter than water at 39°. and therefore the colder Bed�, foldable table attachment for. W J. Wil- g::::� :gg::::f�:: �.Pj.��!�1�y : : : : : : : :: : : : : : : :  : : :  t�:�� t fi <- h IUl;ms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .598,968 Game apparatus, Sturges & Leaycraft . . . . . . . . . . . . .. 599.0'2;) wa er oa", on t e warmer, Ice can form only in water B�ll rmger. J. H, Bartow . . . . . . . . . . . . . . . . . . . . . . .  , . . . . 599,652 Garbage treating apparatus, C. Edgerton . . . .  " . . . . 5oo.22!1 at 32°, and water at this temperature nan only be fonnd B!cycle. C. J. Gadd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5oo.0.'J8 Garter. J. W. Clements . . . . . " . . . . .  , . . . . . . . . . . . . . . . . .  500. 11>4 B!cycle, W. Schluer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  5.<l9.152 I Gas, apparatus for producing acetylene. Hanotier .on top of the water at higher temperature, Hence ice B!cycle. T. L. Turner . . . . . . . . . . . . . .  " . . . . .  " .. " ,  . . . . . 500.048 & Hostelet 5!l9 0!'il .FRAME FO

.
R SPOOLS OR REELS. -Au- forms on the surface. This is tnIe of all ice excepting �l���l: ��r:i�gCgeI,!j..�.o��·joJiusou:: : :: : : ::: : :::: : : i�:�� Gas burner, seii-closifiii:F: P: "8arnei:: : ::: : :: . ::,: 098;S92 gust Scherrer, B,egel, Texas, This design provides a anchor ice, the formation of which it is difllcult to ex- Bicycle driving !!ear. J. I.. Lob et al . .  . . . . . . . . . . . . . .  bOO. 1C6 Gas, met bod of and apparatus for carbureting 

device designed to facilitate holding and handling spools I plain, Bicycle drIV1l1g gear. W. F. Williams . . . . . . . . . . . . . . . b!l!l.211 Gas���!r�in� .?Jg!��� ... : i.c';tYii.u,;: .x.: K: ·Si"in: t�J4A B!cycle drivmg mechanism. W .  PlllCUS . . . . . . . . . . . . 599.005 Gas generator, acetylene, Z. P. Dederick . . . . . . . . . .  59R0i4 of ",ire, the trunnions of the spools being received in 
apertures iu the ends of a forked portion of the device, 
the other end of the frame of which is provided with 
two handles. 

NOTII.-Copies of any of the above patents will he 
fnrnished by Munn & Co. for 10 centoS each. Please 
send name of the patentee, title 0( invention, and date 
of this paper. 

(7362) " Old Rea<]er " ask'" w'n B!cycle, foldlnl!. ¥-. B. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . 5.'l9.016 Gas lightin" apparatus, electric, Cram & Clegg . .  , 500.121 
. . .  - • • . 1 

you �l���1: ���'jI�\'::;1�'}.tl!�����: : : : : : : : : : : : : : : : : : '  ��:g Gate. See Railway gate. very kmdly gIVe m Notes and Queries a recipe for a fur- I Bicycle handle bar handle J P Wiens 500 OSI Gate, B. McNall . . . . . . . . . . . . .. . . . . . . . .  " . . . . . . . . . . . . . . . . 59\1.ooS niture renovator and polish ? Something that can he Bicycle lock. J. J. Hall . . . .  : . :  . . . : . . . . . . . . : :  : : : : : : : : :  599:14R g�;� �:;.����. ���r�i:;�.s.t.'� .�,���.���.�: : : : : :  : : : �:lilj! nsed on pianos, furniture and all polished or varnished ' B!cycle lock. H. M. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . .  500.284 Generator. See Gas generator. . .  , I B!cycle lock. C. P. R. Schroeder . . . . . . . . . . . . . . . . . . . . 599.017 Glas�. See Grnouate glass. surfaces, a polJsh that WIll dry . hard a�d not be stick!. �1�y�)�'iI s,fn'"b': c':t��tfJ�' �e:,�o"?::';iaiile": etc.: ·il: 599.291 �Iass press. G. H�nning . . . . . . . . . . . . . . . . . . . . . . "" . . . . 598.9:10 
A. Formulas for excellent funutnre poh�he. are given m j I.loyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5oo,1M �l���r�\r:fg�;�f(.·:tav�\� · · . . . . . . . . .  d . . .  H . .  j;j . ;i . .  5\l9.295 
our SUPPLIIJlIIN�. Nos. 1067, 1099, and 1145, price 10 �mei'���r:��t;.�'i. �.�g:;p"ii : : : : : : : : : : : : : : : : : : : : : : :  �i::llM maJlJl . . . . . . . . . . .  a . .  �.� .' . . .  ������.� . .  �' . . .  : . . .  � . .  �: b99,I23 cents each by mail. Block. See 'j'ackle block. (Continued on page 1:.2) 
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H')her rat.es ar#' required. 
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W��J���er��S 
P01VBrDmacniQBIg 

SEND FOR CA TALOG UES
A-Wood-working Machinery. B-Lathes. etc. 

SEltECA FALLS MFG. COl\lP�. 
695 Water St .. Seneca F·a l l s. N. Y. 

8=�';,g;:�, �ep':ra�:.":.k�vM·:Eve8::::::::::.: �:� Grate lire support, W. H. Hallowell . . . . . . . . . . . . . . . .  fJOO.(Il'5 Grip or bandle. pneumatic. A. W. King . . . . . . . . . . . .  599.131 

a�rte':'���:' '/;;�Ia. ��ir����.��.��·"", : : : : : : : : : ·. :: :::� Handle. See AUllier bandle. Hanger. See Curtain baDger. Gate or door 
banger. Hanger for wearing apparel, S. C. Larsen . . . . . . . . . .  599,244 Harrow, G. M. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,979 Harvester. W. Butterlleld . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.00:1 Hilt and coat book. J. F. Main . . . . . . . . . . . . . . . . . . . . . . 5."9,002 Hat attachment, J. Gro8sgebauer . . . . . . . . . . . . . . . . . .  599,176 Hat fastener, C. Berkovitz . . . . . . . . . . . . . . . . . . . . . . . . . . .  599.oal 

ll:�t�:�I'S!'J'a�:'�e"ier: " . . . . . . . . . . . . . . . . . . . . . . . 599,144 

Heatin� furnace. Lauflhlin & EvaDs . . . . . . . . . . . . . . . .  5H9,l46 Heatinlll furnace, Lau"hlin '" Reuleaux . . . . . . . . . . . 599,lb2 Heel nailing machine; F. F. Raymond. 2d . . . . . . . . . . 599.012 Hin!lle, sRsb, H. M. Pitman . . . . . . •  � . . . . . . . . . . . . . . . . . .  599,251 Hook. See Hat and coat book. Horse detacher, J.  G. Copeland . . . . . . . . . . . . . . . . . . . .  500.223 Horse.hoe, nallless. J. F. A. Winkelmann . . . . . . . . .  599,085 Hose pipe connection, F. J.J. Decarie . . . . . . . . . . . . . . . .  599.224 
lee cream mould and disher, H. A. Weber . . . . . . . . . 599,151 Incubator, G. Kutz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599,14b Indicator. See Boiler water indicator. Bottle. etc .• indicator. Universal indicatur. 
Insecticide, V. Doane . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599,056 Insulated railway rllil joint. 1'. O'Brien. Jr . . . . . . .  , 599.081 Iro��,��:�� . . ��.� . ��?�.���. �.���: .��.����l.��i.��: .?:. 598,001 
�:��;'t���I�����g;��·StadeJ. . . . . . . . . . . . . . . . . . . . . . .  fJOO.269 Joint. See Universal joint. Jonmal box, lubricating. J.  W. Skilton . . . . . . . . . . . . 598,961 

1�I}:�r Sbe�rp�nC\�\mk�i�:�ent, etc.. A. Bauchere. 500,893 
Lamp, R. M. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,912 �::::g: �l���:rc :rc�C�J.

i
'iJ�!Ck:::::: : . : : : : : : : :: : : : : : ��;� 

J .. amp. electric arc, G. R. Lean . . . . . . . . . . . . . . . . 598,Y42. 598,94;; Lamp. electric arc, C. Tepel . . . . . . . . . . . . . . . . . . . . . . . . . . 59B.305 j�amp extinguisher, automatic, J .  McCarthy . . . . . .  598.%1 Lamp for generating acetylene gas, L. Serres . . . . . 599,H�' IJamp, incandescent, J. T. Lister . . . . . . . . . . . . . . . . . . . . 599,002 Lamp, spirit. Manning & Seips . . . . . . . . . . . . . . . . . . . . . .  599,147 Lamps. composition of matter for incandescent gas. A. Simonini. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,018 Lantern, bicycle. J. C. Mil ler . . . . . . . . . . . . . . . . . . . . . . .  599.149 

t:���in�i�a.l,tf�'llJ:,�n�·.�: .�.���'.'.: ':::. ':. ':. ':. ':. ':.: �:m I,ifting jack, F. Thomas . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59'J,026 Ltquid cooling apparatus, W. L. Spoon. Jr . . . . . . . . 599,202 I,ock. See Bicycle lock. Safety lock. Lock, W. E. 1'. Merrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fJOO.U5 Lock, H. Wise . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599,277 Locomotive cylinder boring apparatus, D. O .  
Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fJOO,26.'; J,ocomotive journal box. V. Robinson . . . . . . . . . . . . .  599,151 

t��:a:�"ct;��{::.: &S�.btoO·li'ige·. ·. · . .. .. .. .
.
.
.
.. .. .. .... .. .. .... .. .. '. : : Z�:�� 

T H E  U N ITED CO R R ESPO N DE N C E  SCHOOLS , Match safe. B. C. Jolley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,9a!) 

F. W. EwALD. Gen. MI1I'. 154, 156, 158 5th Ave .• New York Mattress IllIin", machine, G. F. Martin . . . . . . . . . . . . . .  59'J,2'.f.I 

T H E  HALL 
BRASS P IPE  WRENOH. 

A PERF Jo;CT TOOL 
WITH F R H;T W N  GRIP. Bus'llngs for all sizes and shapes. Higbly pollsbed pipes made 
up witbout scar or injnry. 
For Circulars and PnceB 

WALWORTH MFG.  CO.,  1 6  Oliver St. ,  

Me
���[i�fI�t�b�r!�di�· . . ��.������� . . ��� . . �l.������ 598,005 

Met .. 1 upsetting device, N. E. Smith . . . . . . . . . . . . . . . .  599.2W 
��t:m� ��";[n ��lgl�:� .aKf.!I��a�·. �: .��.: : :  : : : : �:Mll Meter. See Current meter. Electric meter. Milk can. H. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599.15.� 
������ �:fi� �e::���'Jd: ' . . . . . . . . . . . . . .

.
. . . . . . . 

699,006 Moth or in3ect trap, Murphy & Waters . . . . . . . . . . . .  598,950 Motor. See Electric motor. Mower. lawn, P. G. White . . . . . . . . . . . . . . . . . . . . . . . . . . .  fJOO.208 
��iTl�:1 ���thfn��Yti'o�y'i��1te:p�Ii!fl��: " : : : : : : '- : :  �:� Necktie. S. E. Guild . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  59'J,177 Needle hath, Hammann '" Hooper . . . . . . . . . . . . . . . . . .  596,967 -------- Nut and bolt clipper, combined, U. S. NoeL . . . . . . .  098.954 

BA R N E S '  New Friction Disk Drill. 
FO R LIGHT W O R K. 

Has these Great A dvantages: 
The speed caD. be instantll changed from 0 to 1600 
:nihb:��� � a:��;.���:al�:f:t�:

l
�re 

smallest or largest drills within its range-& won
df'rfnl ecODflJDY in time and great saving in driB 
breakatre. Send for catalogue. 

W. F. & J ND. BAR NES CO • •  
1 9 9 9  Rub.y St,. Rockford. Ill, 

Nut and pipe wrench, combined. L. N. Leonard . .  500,001 Nut lock, G. S. Foster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,920 Nut lock, W. C. Perkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599,250 
Nuts from bolts, machine for removing. W. E. Schmick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fJOO.260 
Oil can and ejecting device, J . A. House . . . . . . . . . . 598.99a Oil can and support, R. Thompson . . . . . . . . . . . . . . . . 599,O'�7 
8�1���t���t��� !.P&�r::f�.s:. �.�i.��.t. � .��.��: : : : : :  : : :  �:� 
Oven door and light, baker's. C. W. Kolb . . . . . . . . . .  598.941 Padlock. permutat\'Jn, C. C. A. Bauercamper . . . . .  598,91'] Padlock, permutati-:>n. A. W. Brode . . . . . . . . . . . . . . . . 598,9i4 Pails, cover locking handle for, S. Walter . . . . . . . . .  599,08'2 
Pan. See BakingBall. 
Paper ba� W. E. ' unker . . . . . . . . . . . . . . . . . . . . . . . . . . . . 59'J.219 
�:�

e
:nd

e
p:r't�rb�:. 

ffr 
:&������: .�'. � ���: : : :  : :  : : :  g88:� Pict.ure displayinlll device. F. S. Chance (reissue) 11.650 

Pipe coupling. N. E. Smith . . . . . . . . . . . . . . . . . . . . . . . . . .  599.267 Pipe wrench. T. Forstner . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599.169 Planing machine driving mechanism, A. Whit· comb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.96i Plow. J. R. I�ram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,934 
�l��;b�o�: seA��\':.':ii,;ii:Gwiiii .. m·&; ·ja:ivi;, : : : : : :  �:ng Pn��:;�� ���;����

s l����;�ainc\?;s��f:���c�' Davidson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fJOO.055 Pneumatic spring, E. L. Egger .. . . . . . . . . . . . . . . . . . . . . 596,982 Pocket knife. A. Berglund . . . . . . . . . . . . . . . . . . . . . . . . . .  598.896 Poison distributer, S. Bird . . . . . . . . . . . . . . . . . . . . . .  , . . .  599,216 Polishing apparatus, R. F. Burwell. . . . . . . . . . . . . . . . .  598,002 Post. See �'ence post. Pot. See 1"lower pot. Powder divider, C. O. Appleby . . . . . . . . . . . . . . . . . . . . . .  598.970 
Powder. process of and apparatus for ma.king smokeless. F. G. Du Pont (reissue). . . . . . . .  . . .  11,651 Power machine for pumps, etc., Hollingsworth & Robards .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599.129 Press. See Glass press. Printing press. Printing fabrics, T. F. Stimpson . . . . . . . . . . . . .. . . . . . . .  599,134 Prmting press. J. T. King . . . . . . . . . . . . . . . . . . . . . . . . . . . .  fJOO.102 l'ropeller, chain, W. S. Winsor . . . . . . . . . . . . . . . . . . . . . .  599.050 

HOODWORKIN. MACHINERY 
Propeller for boats or vessels, A. L. Fus .. . . . . . . . . . 599,293 

"" ., .-;"f) Propellinl. vessel., mellns for, H. H. l!'efel . . . . . . . .  fJOO,125 
For Planing MillS, Carpenters, I ���e;: dla�eh�!�:::�����\va1:�T .. ��.:l�.�.������: . .  fJOO,273 
n',i Iders, Fnrnitnre, Cbalr. Vehicle, ��:::pP', 1��gl.i� lt��:!'A����'. �: .�: .�.I.����: : : : : :  : :  �'.&: Wheel and Spoke Makers, etc. 

IT CorrespQll<Unce Solicited. ���clb����;,i.' Jl.u6�'iiio;.ii .. iiam; jr: : : : :  : :  . :  : : : :  : : :  �:r� Illustrated 3l2-PBliie Catalogue free Quilting frame. J. Barron . . . . . . . . . . . . . . . . . . . . . . . . . . .  fJOO.09'l to mannfactnrers and foremen. Railway, C. S. Phelps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,9M 
TH E ECAN CO. �:ll::� ��1�: 3�r.s��1i.�.��.���.� .�.�I.��.d : : : : : : :  �:� 

327 to 347 West Front Street. Railway gate. automatic. J. F. Small . . . . . . . . . . . . . . . fJOO,OI9 

CINCINNATI .  OHIO. M:ll::� ��'!'c�l�����ei!,·ci'ri�O;'¥\iai.her·::::: ·. :  �:gt¥ Railways, troJIey actuated switch operatinJjt de-
ARMSTRO N I'S P I P E  TH R EAD I N G vice for electric. L. E. Walkins . . . . . . . . . . . . . . . . .  599.3(17 Reamer. J. F. Cadell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,004 -AND - Reel. See 'Fishing reel. 

C��I:!;�!! ��w�� I N ES ���y�:��t��:"ll,'ft�':;���;;'c �e; .. t�r�in�:8ii ;:e�i;': 599
,
172 

Sizes 1 to 6 inches. R·�er· 1  t C E G fJOO 128 Water. Gas. and Steam Fit- R:ng� PS"e:'EuibrOi.[:r�niing: . . . . · . . . .  . . . . . . . .  . . . . . . .  , 

ters' Tools. HIIljled Pipe Vises. R II ' . A B F I 599 1"1 Pipe Cntters. Stocks and Dies Rgp�n:Sr��'der or d��e'i:'d';r: Vi: ·til: 'Burke: : : : :  : : : 500:976 .��=� �e:Jf�'!t:�� Rotary engine, S. W. Barr . . . . . . . . . . . . . . . . . . . . . . . . . . .  599,(171 

THE ARMSTRONG M F G .  CO.  �g�:�� :rl��e
e�gl�.::!!f.

e
�: &; '6: 's: cs;.ii .. ii .. ii.: : : : :  g::� 

______ � _____ B::...:.ri_d.::lI'_eport. Conn. Saf�trr!�C.� .fO�. �.�I�� .���. �.�.�g 
. .  �i.

n
�: .�:. �'. ��r.k: fJOO.288 

THE ELECTRIC HEATER. -A VALU- Sash hoMer, L. H. Bowman . . . . . . . . . . . . . . . . . . . . . . . . .  599,161 
Sash holder and fastener. H. Taylor . . . . . . . . . . . . . . .  599.1M able paper, with working drawtnge of various forms of 

the ele�trlcal beaters, including electric soldering iron electrIC pad for the sick. etc. 6 illustrations. SCIEN
TIFIC AMERICAN· SUPPLEM I':NT t i l :: . Price JO cents. 1"or sale by Munn & Co. and all newsdealers. 

You can't even think of a Tool that 
isn't mentioned tn our IBm' Tool Catalogue. Every Metal Worker, every 
�f�grn��i

e
J���1?e��:e��hlr�� h�; 

�����sincb�s, ��aii�s a7:,o01E�e'i':; Tool ' Encyclopedia. Handsomely bound in clotb� express said on re-
��lrt �t '!e!f.ind�gn:TtEa 1I��rr �"e� 
amountin" to '10.00 or over. 
M O NT G O M E RY " CO.  MAKERS AND ·JOBBERS IN 

FIN E TOO LS , 
1 06 Fu lton Street. New York Cit,. 

Sash roller. G. E. Schmitt . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599,261 Saw oiler. C. C. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,965 

�����aJ�a��n��:�,h::c���IOlo� �:t��n
e:�eltau� 500,114 

scher & Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 599,011 Sculpturing machine. A. Bontemp\. . . . . . . . . . . . . . . . .  599,160 
Seal . car, A. B. Scholleld . . . . . . . . . . . . . . . . . . . . . . . . . . . . 500,066 Seam for sewed fabrics. C. E. Bentley .. . . . . . . . . . . . . 599.215 Self ignitinl'( substance. J. M. Canellopoulos . . . . . .  599.221 Separator. See Dry separator. Grain and seed sepa�ator. S�wers. water closets, etc., cleaning device for, 

J. Wrigley . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599.089 Sewing looped fabriCS, machine for, Young & Wenner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599.1:lti Sewing machine. shoe, E. P. Richardson . . . . . . . . . .  599,25.1 Sbears beveler, W. H. Butler . . . . . . . . . . . . . . . . . . . . . . .  598.!l77 Shutter worker. G. W. Bingham . . . . . . . . . . . . . . . . . . . .  5!19.05:l Sifter. ash, J. Smyth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,962 Skelp iron. machine for squar.ing or truing edges 
of. C. P. Carlson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5,'I9.o.'!4 Sleeping bag. F. Jacob .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.995 Slide carrier. W. Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598,938 Slot cutting machine, I •. H. Colburn . . . . . . . . . . . . . . .  599.OM Speaking tubes and elevators, reflector for com-
bined, R. H. Peacock . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599.010 Spectacles. N. Cloutier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598.908 Speed transmitting device. variable. E. R. Plais-
ted.. . . . . . .  . . . .  . . .  . .  . .  . .  . .  . .  . . . . . . . .  . . . . . . . . . . . . . . .  599.193 Spoke socket, vehicle wheel, P. F. Tucker . . . . . . . .  fJOO.271 Spool, Cox '" Link . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  599.035 Spraying apparatus, T. E. Martin . . . . . . . . . . . . . . . . . . .  598,945 Spring. See Pneumattc spring. Spring gear, S. Q. Saunders .. . . . . . . . . . . . . . . . . . . . . . . . .  fJOO.258 Spring support, D. E. Hanson . . . . . . . . . . . . . . . . . . . . . . . fJOO.(Il'S Square attachment, G. M. El\iott . . . . . . . . . . . . . . . . . . .  599,168 Stacker, pneumatic. G. W. Wood . . . . . . . . . . . . . . . . . . . fJOO.279 Staroblng machine, D. H. Newton . . . . . . . . . . . . . . . . . . fJOO.13a 

(Continued on paQe 1!,3) 

TMt LtADtllS 
fO il MALf A 

C t�TU RY � WILLI AMS' SOAPS are for sale everywhere. but 
if your dealer does not supnly you. we mail them-to 
any address-postpaid on re ... �ipt of price. 

Williams' Shaving Stick. 25 cts. 
Genuine Yankee Shaving SoaP. 10 cts. 
LUllury Shaving Tablet. 25 cts. 

TH E 
J. B. WllUBDmS GO. 

Swiss Violet Shaving Cream. 50 cts. 
Jersey Cream (Toilet) Soap. IS cts. 
Williams' Shaving Soap ( Bad,.,s·), 6 Round 

Glastonbury, 
Conn., U.S.A. 

Cakes, I lb., 4OC. Exquisite also (or toilet. 
Trial cake (or 2C. stamp. 

LONDON,M Gt. Russell St. 
SYDNEY, 161 Clareoce st. 

Ey�l�t macbin�s. 
We can furnish the Latest Improved Ryelet Machines 

101' lUaking tohoe eyelets d.Jld speCial eyeleLs of aU 
descri)Jti.)ns. \OVe are also bUIlders and designers of SpeCial \Vtreworking MachiL.ery. IT Send jor Circular. 

B LA K E  & J O H N S O N ,  
P .  O .  Box 7 ,  WATERBURY . C � N N  . •  U .  S .  A .  

TRANSITS AND  LEVEL ING I NSTRUM ENTS. 
rtlCfl .. LD POC K E T  L E V E L S  

Sizes, 2J1! aud a� Inches. Prices, � and 50 cents. 
For Book on the Level. . '  

C .  F .  ltI C H A R nSON & ,. O N .  
I'. o .  Box 9'1'1. AT H OL. M A SS • •  U .  S. A.  

DRILLING MACHINER� 
, MANUFAC TU RED ev 

WILLIAMS BROTH ERS. 
ITHACA. N.V. 

....... .. T.en OR ON SILLS. FOR 
Of! SHALLOW WnLS, WIDI 

STEAIIII OR HORSE POWER 
,.OR C ATA LOG U E  

WIWAM5 BAOS.lTHACA .... �· 
On Receipt of Ten Cents in Stamps (practic..Jly 

25% Of retail price) we will send you one of our 1 -2 I N C H  A U C E R  B I T S  

A line cuttllllJ tool. perfect clearance. especially ,wod In bard wood and for end boring. Send for Cir. S. A., jree. 
T H E  FORD BIT CO . , HOLYOKE. MASS. 

8200 and up. Send 5 1!tamps for Catalogue. 
Truscott Boat Mfg. Co . .  D rawer 9, St. Joseph. Mich .  -\-. . S H E R I FFS MA

.

N U FACTU

. 

R I N G  C O M PANY.  
Established l854. Mannfacturers of 

. Marine Engines 
MILWAUKEE, WIS., U. S. A.  

TH E �EW BRISTOL ()OtINT .. :n 

Regiftters an accurate account of work done on print-
���e�r:��g�ari�ai�a��\�:�,. 'C��:ti:fi ��a1��f& :�S repeats automatically. Simple, accurafe, durable. Special couuters to order. pr §endlor circular. 

C. J. ROOT, Brlsto , Conn ... U. S. A. 

All Filters Are Dangerous. The diseaae germs are smaller than the pores and work through. Kill them. The only absolutely pure water aerated with sterUlzed air Is made by 

The Sanitary Still. 
DIBeaae germs can not survive the procesB of distillation. The Sanitary Stili fits any stove and the same fire which cooks the distills the water I I I  
.. hundanc�. Easy to manage 88 Write for booklet. 

M I ETZ Ie. WE ISS KE ROSE N E  

ENG INE 

IT WAS AN " O L DS" 
II We are using one of your 25 h. p. �asoUne enlilines at 

an average cost of 10 cents per hour. We use not less than 20 h. p. all the time. and a good share of the time we use it to tts full capacity. It is easy to handle and verillg�b§� '�nmhlILL & PUMP Co., Lanslnl/. Mich. 

e�r;;�';h.!:'e !:I��c�itr .. in!a�rIW���, �;
0
ll'�.!'j,� ' or S��! 

ers. Simple and eff·ective. 
Olds GaSo l i ne Engine Wo rks ,  Box 418. Lan � i n g .  Mich.  

GAS ��Q GASOLINE ENG INES 
WAT E R  M O T O RS B A C K U S  WAT [ R  MOTO R co N EWA R K  N J U S A 

HOISTIIIG Ell GIllES 
'i'fi��,lru� ¥to�glilr�EE 41  I I . .  Both FrIcti�n and Geared HOist, from 10 to 50 H. P., for lU i u eli. qUR)·. t' i eM� U o c k ", .  etc. Great SavinR' over steam. especialh wbere wood, coa l or water are sc&:oce Send for cataJo�. Guaranteed fully. State size wanted. Address W e he)' C';flM fl n d  ·(}n l'4o l i ll e  En
lI'ille V o  • •  402 S. W. Boulevard, Kansas <..1ty. Mo. 

. .  WOLVE R I N E  , .  
GAS & GASOLINE ENG INES 

STATIONARY AND MAR I NE. The U Wolverine " is the only rever� ihle marine 11188 engine on the market. It Is the lightest engine for It. power. Requires no licensed engineer. Absolntely safe. Mannfactured by 
WOLVERINE MOTOR WORKS. 

2 Huron St.. Grand Rapids. Mich. 

COM PLETE 

DORMAII'S 
VULCAIIIZERS 

are u sed a l l  over t h e  world .  
Exclusive Mannfacturers of Steam Machines for Rubber Stamps. We also make 

Dry Heat Vnlcanizer.. Complete ontllts from $10 to '1.000. A Ii Starn p and Stencil Tools and SupplIes. Brass and Steel Dies for all purposes. S, a18, EngraVIng and Die Sinking of ali kinds. Established 1860. -_.-4 __ 

r..��t��\o��&\'.seWi��,Ju������, 
'.· II E  .... F. W. DO I C !U ,\ N  CO. 

121 E. Fayette St..  Baltimore. Md., U. S. A.  

A COM PLETE 

ElECTBICBL LIBBDRY 
By PROF. T. O'CONOR SLOANE. 

AN I N E X PENSIVE L IBRARY O F  THE BEST BOOKS 
ON E LECTR ICITY.  

For the Stud£nt, the Amateur, the Workshop, the Electrt
cal Engineer, Schools and ColI'4'". 

Comprising live books, aa follows : 
Arithmetic of E lectricity. 1 3 8 pages. -
Electric Toy Maki ng.  1 40 pages. 
How to Become a Successfu l  Electrlclan , 1 8 9  pp. 
Standard Electrical Dictionary. 682 pages. 
Electricity S i m p l ified. 1 68 pages. 

$ 1 . 0 0  
1 . 00 
1 .0 0  
3 . 0 0  
1 . 00 

IT The ahove live books by Prof. Sloune may be purchased singly at the published prices. or the set com-
f�r�'fn&':,�� .,AYI �e ��� 
�t��d 

��I ��e:� �J A M E R Y  C A N  at tile 
spectal locduced price of Five D o l l a r s .  

��u :::e crm�i.t"e"�:t 
Five volumes, 1 . -

�':-e� 1:1 �l';'s�:a� 
tions. ar Send for full table of contents L:i;tjfi(.�iti�;CHI!NIEB�RIGI I of each of the above :'I L..---==----_�.,_J books. also f o r  o u r  

�" -.. ve.�� "".�-vfn����:�n�bfr���:�: 

© 1898 SCIENTIFIC AMERICAN, INC.




