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THE SPA N I SH 
"CAPE VERDE" 
FLEET . 

The center of 
i n t e r e  s t in .the 
p r e s en t  w a r  is 
q u i  c k I Y shifted. 
One week it lies 
off the south coast 
of Florida as our 
blo(>k.ading fl e e t  
moves to the in
vestmen t qf Cu ba: 
the next week it 
is found off the 
coa s t  of Africa, 
where we see the 
Cape Verde fleet 
gathered for its 
Ion g voyage to 
the relief of the 
Spanish a r m  y; 
then it flies to the 
antipodes and we 
watch the fateful 
conflict of Manila; 
and be f o r  e we 
have had time to 
el;ltimate the full 
value of the vic
tory, the startling 
news comes that 
the Cape Verde 
fleet, which was 
supposed to be at 
Cadiz, is in the 
West Indies, re
pl e n  i s  h i n  g its 
bunkers and get-
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ting o therwise 
ready for its cam
paign of diversion 
and relief of the 
blockaded island 
of Cuba. 

Unless it is sunk 
or captured by 
o u r  squadrons, 
the Cape Verde 
fleet is likely to 
fill a large page in 
the record of the 
S p a n  i sh-Ameri
can war. for it 
happens to com
bine several quali
ties which are es
sential to success
ful fleet maneuv
ers. In the first 
place it is homo
geneous, three of 
the armored ships 
being sister ves
selsand the fourth 
so n ell. r I y like 
t h e m that, for 
tactical and ma.
neuvering pur
poses, the f 0 u r 
ships are identi
cal. The three 
torpedo boat de
stroyers are also 
identical in arrna
ment and general 

(Cont.inued on 
page 345.) 

.ARlIOUD CRUI SER "VIZCAYA," OF THE "CAPE VERDE" FLE:t:T. (A LSO " lrIARIA TERE SA" AND "ALIIIRANTE OQUENDO.") 
DisPLACBlmNT, 7,000 tims. HOBBE POWBB, 18,000. Bl'EIID.21 knots. (" Teresa," 20'25 knots; " Oqnendo," 20 knots.) ABJIIOB: Belt, 12lncbea; deck, Slncbes; barbetteB, 10� incbes. ABlIAJllIINT, two ll-incb, teu 

5,,-luOO rapld-tlJe, two 9-pounders, eight 6-ponndert!, four I-pounders, two machine guns. ToB1'llDO TuBEs, Blx (two submerged). COAL CAPAOlTY, 1,200 tons. COlllPLlIJIIlINT, 500. 
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J tieutifit �mtti'Ju. 
THE WEAK POINT IN OUR NAVY. 

There is much food for thought ou the part of our 
Board of Naval St.rategy as it watches the game of 
hide and seek which is being played between Adllliral 
Sampson's powerful, slow-moving battleships and the 
elusive fleet of armored cruisers under Admiral Cervera. 
The fleet that crept slowly along the northern coasts 
of Cuba and Hayti, its speed restricted by an inexorable 
law to the speed and coal capacity of its harbor def(\nse 
monitors, was the embodiment, as far as guns and 
armor go, of the very highest powers of attack and de
fense. But with a trial speed of 10'5 knots, a probable 
sea speed of 7 or 8 knots, and a very limited coal 
capacity, the lllonitors had to be taken in tow at a 5 
knot gait, to insure their reaching the objective point 
with a reserve of fuel in their bunkers. While our 
squadron was approaching from the westward, the less 
powerful but swifter fleet of Spain was speeding at a 12 
knot gait to the eastward, and was able to reach its ob
jective and prearranged coaling rendezvous in the Ca
ribbean Sea, fill its bunkers, and make its next move on 
the checkerboard unmolested. With its advantage of 8 
or 10 knot.s over Sampson's squadron of battleships and 
monitors and of 3 or 4 knots over the "Flying Squadron," 
coupled with its steaming radius of 7,000 to 10,000 knots, 
the armored cruisers were now free to make any one of 
several diversions in favor of the beleaguered island of 
Cuba. They might run to Porto Rico and take up a strong 
position under the guns of the fort; they might sweep in 
a wide circle to the eastward of the islands and menace 
our Atlantic coasts; or they were free to remain off the 
Venezuelan coast, drawing our fleets to the southward, 
and then speed swiftly to the northeast to effect a j unc
tion with a possible second Spanish squadron in the 
shelter of San Juan Harbor. 

The present situation teaches a lesson. It proves the 
usefulness of speed as an offset against mere defensive 
power, and the inestimable value of speed and offensive 
power when combined in a fleet composed of identical 
armored vessel�. Although the Spanish cruisers are not 
capable of contending with our battleships and are cer
tain to be sunk if they attempt it, they would be more 
than a match for our two armored cruisers the " Brook
lyn" and" New York," which are our only armored 
ships having sufficient speed to hunt them down, and 
it would certainly go hard with our unarmored and 
scattered s�outing and patrol fleet if Cervera should run 
to the eastward around the Sampson and Schley squad
rons and make a raitl up the Atlantic seaboard. 

The Spanish fleet in its relation to our blockade of 
Cuba is what naval strategists call a "fleet in being," 
that is to say, a fleet which, while it is inferior in strength 
to the enemy, is in such a condition that it is a con
stant menace to his operations. and as long as it exists 
obliges him materially to defer, modify or abandon 
his predetermined plan of campaign. That the Cape 
Verde fleet is a "fleet in being" is proved by the fact 
that its sudden appearance in the West Indies obliged 
us to postpone, as was advocated long ago in these col
umns, the intended invasion of Cuba. 

lt lllay be asked, Why should we not combine with 
the "Brooklyn" and "New York" the fast cruisers 
"Minneapolis," 23 knots; •• Columbia." 22'8 knots; "New 
Orleans," which it now appears is credited with 22� 
knots; and " San Francisco," 20 knots ; and run down 
the Spanish flQet? The reply is, as we have already 
suggested. that these four ships were never designed to 
stand up against ll-inch armor-piercing guns. If well 
placed, a single shell from these guns, weighing nearly 
600 pounds and filled with high explosives, would be 
sufficient to put them out of action, even if it did not send 
them to the bottom. The answer to an ll·inch gun is 
an ll-inch gun or one of equal penetration, and not the 
6-inch and 4-inch guns carried on these vessels; the 
answer to 12-inch belts is a 12·inch belt �r its equivalent, 
and if to this com bination of guns and armor the enemy's 
ships add the feature of high speed, we must match it 
with high speed. 

It is this trinity of elements that makes up the ar
mored cruiser, and it is just because Spain happens to 
have and we happen to be without any members of this 
type that, in spite of our naval superiority, we may 
be unable to strike the decisive blow by getting rid of 
the " fleet in being" for some time to come. It is, of 
course, possible that, before these lines are published, 
the Spanish, a:dmirai may have elected to give battle, 
or, by skillful strategy upon the part of our fleets, 
have been so hemmed in as to be forced to fight. 

Whatever may be the issue, the situation has already 
proved that our lack of armored cruisers presents a 
weak point in the make-up of our navy; one that has 
already caused us not a little apprehension as to our 
ability to maintain the blockade, and that may result 
in the naval campaign being drawn out to an unex
pected length. The composition of our navy was de
termined with a view to coast defense and in agree
ment with a national policy into which never entered 
the thought of blockadin� islands and hunting down 
hostile armored fleets upon the high seas. We can do 
nothin� to remedy the matter as it stands; but it is in 
our power to provide against the future by the imme
diate authorization of several armored cruisers in a 
supplementary naval appropriation bill 

[MAY 28, 1&)8. 
A IR MOTORS FOR STR EET RAILWAY TRACTION. 
An important street railway plant. whose operation 

will be watched with considerable interest, is about to 
be installed in this city on a portion of the lines of the 
Metl'opolitan Street Railway Company. It will be re
membered that a few miles of this company's extensive 
lines have been operated for some time by compressed 
air motors, which are of the compound type and built 
under the Hoadley patents. On a.nother stretch of road 
in this city the Hardie compressed air motor has been 
in successful operation. The distinctive feature of the 
Hardie motor is the use of a tank of hot water t.o heat 
the compressed air bEfore it is used in the cylinders. A 
fully illustrated description of this machine will be 
found in the SCIENTIFIC AMERICAN for August 15, 1896, 
where it is shown in service on the lines of the Third 
Avenue Railway Company, New York; another motor 
of the same type built for the elevated roads was illus
trated in the SCIENTIFIC AMERICAN of January 30, 

1897. 
The new plant will include a power house on the 

property of the Metropolitan Company in West Twenty
third Street opposite the Pennsylvania terminal, and 
in addition to the power house the contract calls for 
the equipment of twenty cars with compressed air. 
The air compressor will be of the Ingersoll-Sergeant 
four-stage single-acting type, provided with intercool
ers between each pair of cylinders and a final cooler 
after the fourth-stage cylinder. The air cylinders will 
be vertical and will be set under a vertical cross·com
pound Allis engine. 

lt is interesting to note that the American Air Puwer 
Company, to whom the contract has been let, was form
ed by a combination of the Hoa.dley-Knight and Har
die Companies. The new plant and equipment will 
embody the experience gained by the two experimental 
lines to which reference has been made above, and as 
both of these tests have shown satisfactory results, it 
is safe to say that the new Twenty-eighth and Twenty
ninth Streets equipment will represent the very lat
est advance in compressed air traction. The Metro
politan Street Railway Company has now in operation 
four different systems: the cable, underground trolley, 
compressed air and the horse car. The probabilities 
are that of these four, two only will survive-the under
ground trolley and compressed air: the former being 
used on what might be called the trunk lines running 
north and south on Manhattan Island, and the com
pressed air motors working the crosstown branches. 

• • • 
LAUNCH OF THE BATTLESHIP " ALABAMA." 

The first-class battleship "Alabama" was success
fully launched at the Cramps' shipyard on May 18 in 
the presence of less than one hundred invited guests. 
The work of cutting away the blocks that held the 
ship in place was commenced at half past twelve, and 
the "Alabama" took the Vl':atflr in less than half an 
hour. 

We have so recently described this vessel (see SPE' 
CIAL NAVY SUPPLEMENT) that it will be sufficient to 
recapitulate the leading features of her design, which 
are as follows: Length on load water line, 368 feet ; 
beam, 72 feet 5 inches; mean draught, 23 feet 6 inchfls ; 
displacement., 11,525 tons. Hill' maximum coal supply 
will be 1,200 tons, and she will be driven at a speed of 
16 knots by twin yertical triple expansion engines of 
10,000 horse power. This result will be obt.ained under 
a moderate forced draught. She will carry a comple
ment of 489. 

The armor will be of the latest Harveyized nickel 
steel and will be more complete than in any ship of our 
navy. The belt will be 16� inches thick amidships, 
tapering toward the ends. Above this will be a wall 
of 5� and 6-inch armor protecting the rapid-fiJ'e bat
tery. The main battery of four 13-inch guns will be 
placed in 15-inch turrets above 17-inch bar bettes, and 
the rapid-fire battery of fourteen 6-inch guns will be 
sheltered behind six inches of steel. The secondary 
rapid-fire battery will consist of sixteen 6-pounders. 
four 1-pounders and one Colt. The maximum concen
tration of fire dead ahead will be two 13-inch and two 
6-inch guns; astern it will be the same, and on the 
broadside the concentration will be four 13-inch and 
seven 6-inch. 

Our readers who are familiar with the details of our 
earlier battleships will notice that the 8-inch gun 
which forms such a conspicuous feature in the "Indi
ana," •• Iowa " and "Kentucky" types has disappeared 
altogether in the "Alabama." This is in accordance 
with the latest theory or fashion in battleship design, 
which is to have only three main types of guns: the 
armor-piercers. generally not less than 12-inch; the 
rapid-fire battery, of not less than 5-inch caliber; and 
the secondary rapid-fire battery, of 6 and 1-pounders. 
The first type is for the penetration of the belt armor 

and demolishing of the barbettes and turrets, the 
second type is intended for wrecking the lighter armor, 

8 inches or less in thickness, and the " pounder" guns 
are for the destruction of torpedo boats and the attack 
of unprotect.ed gun positions. The 8-inch gun has 
been thrown out because it is heavier than necessary 
for the attack of light armor and not powerful enough 

to penetrate belts and barbettes, except a.t close range. 
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The long caliber 6-inch r ap id ·  firer c an pi e rce al most 
as th ic k  armor at th e sh orter ra nge s as th e 8-inch, and 
i t� r ap id ity of fir e is f our or five ti mes as g re at. 

Alt hough th e "Al ab am a" is afloat, sh e will n ot be 
,)o mmis sion ed f or e igh teen months, unl ess th e work is 
pu shed al on g much f ast er than is usual on our battl e· 
ships . If there is n o  d e lay w ait in g for armor, guns , 
('-te., t his fin e vesse l might b e  in th e fig htin g lin e by 
the s ummer of 1899. 

,. � ... 
THE HEAVE NS IN .TUNE. 

BY GARRETT P. BRRVISS. 
At 9 P. M. in the middl e of Jun e the gre at star Arc 

turus is overh e ad. Even f or t hos e w ho know and c ar e  
but l itt le ab out ast ron omy it is w ort h while t o  l ook 
carefully at Arct urus, bec aus e Arct ur us is the very 
mighti est s un that the he avens are kn own t o  conta in. 
It s d ist anc e is ab out a th ous and milli ons of mil lion s of 
miles, or mor e  th an t en milli on t imes the di stance of 
our own s un. S inc e th e int ensi ty of l ight decrea ses as 
the sq uar e  of th e dist ance inc re ases, it is e asy t o  sh ow 
th at if w e  w er e  as n e ar t o  Arct ur us as w e  are t o  t he 
sun ,  th e e art h would be vap orized by the .  b last of un 
im agin abl e h e at which w oul d sm it e  it, f or Arct ur us 
m ust exce e d  the sun in l ight a nd heat gi ving p ower in 
th e ratio of six t.h ous and to one t As t o  the act ual s iz e  
of Arct ur us, it is not imp robabl e  th at its gl ob e  would 
mor e th an fil l th e entire sp ace that is belted by t he 
orbit of the pl ane t Mercu ry t Not t o  kn ow Ar ctur us, 
then, is t o  b e  un acq uainted with th e most stup end ous 
p hysic al ph en omen on w ith in the range of hum an 
visi on. 

An e asy w ay to m ak e  certain of the identi fic ation of 
A rcturus is th is: Look f or th e Gre at Dipp er, wh ich 
w il l  be f ound betw e en th e pol e and t he zenith, with its 
ha ndl e upw ard. Foll ow w ith th e ey e th e b end ing 
lin e  of th e h an dl e, beg inn ing at th e b owl , and c ontinue 
it, b e yond th e l ast st ar in the end, to a dist anc e  ab out 
e qual t o  th e en tire l ength of the Dipper, and th us th e 
ey e wil l b e  l ed t o  a bright y ell owis h st ar, wh ich is Arc 
t uru s. Far s outhw ard shine s th e white st ar Sp ic a, in 
Virg o, and f arth e r  west the pl an et Jupite r, th e thre e
Aretllrus, Spica and Jup it er -ma rking the c orn ers of a 
large tr iangl e. 

N orth e ast of Arc tur us w ill be se en th e be autif ul 
circl et of th e N orth ern Crown, and half w ay betw e en 
the Cr own and the h orizon, th e brilli ant Veg a  w ill 
c atch the ey e. This star r an ks next to Arctur us am on g 
th e re cognized giants of star ry sp ace. Its dis t.anc e is 
more th an five h und red mil li ons of mil lions of m iles , 
an d in l ight-g iving p owe r it p rob ably ex ce eds th e sun 
about tw o th ous and t.imes ! Th os e  who h ave tele sc ope s 
may en joy an e xce edingl y be autif ul c ontra st of c olor 
by looking alt ern at ely at Arc turus and Veg a. 

THE PLANETS. 
Mercury is a morn ing st ar, visi bl e  t o  early r is e rs at 

th e be ginn in g  of th e month , b ut lost in th e rays of th e 
s un at th e end. It passes fr om Aries int o  Ge min i, t o  
become an e ven ing st ar in July. 

Venus is be ginn ing to over match Jup it er in spl end or 
as an e ve ning st ar. At th e op en in g  of Jun e  sh e is in 
Ge min i  and at th e cl o�e in C anc er. With a te lesc ope 
sh e appe ars in th e f orm of a gibb ous moon, more th an 
e ight -t enths of h e r  d is k  be in g  illumin ated. Venus is 
a kind of mirror t o  th e e arth. Be in g ve ry ne arly of th e 
same s ize -AS our plan et, sh e pr es ent s an app e ar anc e 
s imil ar t o  th at which th e e arth would pre sent if we 
c oul d l ook at it f rom a c orr esp ond in g point of view. 
But when, as w ill h a.ppen in Dece mber, Ven us c omes 
b et wee n th e s un and the e arth , h er inh ab it ants w ill 
b eh old a plan etary sp ect acl e mor e  magn ificent th an 
any e ver pres ent e d  t.o our ey es ; f or th en th e e art h w ill 
be s e en in th e ir midnight sky , in th e ph ase of a f ull 
moon, w ith all it s c ontin en ts ,  and oc e ans, and str eam 
ing st or m  cl ouds pl ainly visi ble t o  t he ir telesc ope s ; and 
acc omp an ied by it s e ver f aithful attendant the moon, 
which itself will appe ar as a pl an et of n o  me an s ize. 
Its cl oud le ss condit ion, in c ontrast with th e e arth, 
w oul d  ins tantly arr est th e att ent ion of an astr on omer 
on Ven us. 

Mars in th es e  warl ik e  days sulks in h is t ent. He is 
far off and f aint in the morn ing sky , p ass in g  dur ing 
th e month fr om Pisc e s  int o  Aries. 

Bu t whi le th e c el est ial god of war th us app ar ently 
n e gl ects h is intere sts on t he e arth, th e great master 
plan et Jup iter occ up ies a c ommand ing plac e, cr oss in g  
the merid ian e arly in th e e ven in g  and r e mainin g c on 
spic uous d uring th e fi rst h al f  of the ni ght. Jup iter 
has de vel oped a r emar kabl e ser ies of d ark el li pt ic al 
sp ots in h is n orth t rop ic al z on e  d ur ing th e p ast t wo 
y e ars , and at pres flnt th ese sp ots appe ar to b e  incr e as
in g in n umb er. Thre e  of th e m  are be in g  c aref ully 
st ud ied by obs er ve rs of Ju piter , an d th e ir v el oc ity of 
moti on is said t o  b e  gre ater th an th at of s pots w hich 
w ere se en in th e s ame lat itud e th re e or f our ye ars ago. 
The c ommot ion of Jupi te r's surf ac e  mark in gs  is al ways 
a fasc in at in g  thing t o  w atch . Tr e men dous ch an ges are 
e viden tl y  goin g on th er e ,  but the c lew to th e ir n at ur e  
ill y et l acking. Jupit er is in the west e rn  part of Vir go, 
mov in g s lowly towa rd the s ou th e ast. 

S aturn, n e ar th e n orth ern e dge  of S corpio, ris es 
a.b ou t 7 o'cl ock in t he e ven ing on the 1s t of Jun e, and 
erosses the meridian about midnight, having been in 
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opposit ion t o  t he sun on May 30th. Its n ort h pol e and 
th e n orth ern s id e  of it s rings ar e prese nted t ow ard th e 
earth. Its most c onsp ic uous s ate lli te, Tit an, will be 
seen at eastern el ong ati on on June 8, at weste rn 
el ongati on on Jun e  16, and at e ast ern el ong at ion 
ag ain on June 2 4. 

Uranus remain s  in Sc orpio, and d uring th e month 
ret re ats sl owly w estw ard f rom th e n eighb orh ood of th e 
d onble st ar Bet a. 

N ept un e  is in Taurus, and in c on junct ion w ith th e 
s un on th e morn ing of th e 13th. 

THE MQON. 

Th e moon is full on Jun e 4; at l ast quart er on 
Jun e 11 ; n ew on June 18, and at first qu arter on 
Jun e 2 6. It is n e are st t o  th e e arth on th e 19th and 
f arthest f rom th e e arth on th e 4th .  Gre atest li brat ion 
e ast, Jun e  2 7; gre atest li br at ion w est, June 11. 

Th e lun ar c on junct ions w it h  th e planets occur as 
f oll ows : Uran us, th e 3d ; S at urn , th e 4th ;  Ma rs , the 
14th ; Me rc ury, the 17th ; Ne pt un e, th e 19th ; Venus, 
th e 21st; Jupit er , th e 2 6th . 

On th e morn in g  of Jun e 2 1, ab out 5 O'c lock, E aste rn 
standard t ime , th e Bun en ter s th e s ign Libr a and th e 
ast ron omic al summer begin s. E le ven d ays lat er th e 
e arth w ill be at the c ooler e xtr emity of its orb it ,  or in 
ap hel ion ,  a f ac t  wh ich th ose wh o find c omfort in th e 
reflect ion th at t hin gs  might, at any t ime , b e  w ors e th an 
th e y  are, w ill do well t o  rec ollect w hen July r olls in it s 
t ide of he at. 

• II ••• 
SAN roAN'S BOllUlARDJtlE NT. 

In our l ast week's iss ue we r ef e rre d to th e b ombar d
ment of th e fortifi cat ions of S an Ju an, th e c apit al of 
Porto Ric o, on May 12. At th at t ime onl y  me ager d e 
ta ils of the engage men t we re avail abl e. N ow, h ow
ever, f ull part ic ulars of th e b attl e h av e  be en p ub 
lishe d. As w il l  b e  seen b y  our pl an of t he h arbor of 
San Juan, the re ef on wh ic h  th e city is built is pr act i
c ally an isl and s e par ated from th e mainl and by a 
tid al ditch. The wh ol e  se a fr ont of th e is land is pre 
c ip it ous ,  esp ec ially s o  at th e west e rn point, wher e  r oc ks 
frown ab ove th e ent ranc e t o  th e bay w ith in. At th is 
sp ot st ands th e old st on e  f ort c all ed Morr o C astle, 
with its th ic k  walls an d t ie rs of guns. It w as in the 
tim e of sm ooth-bor e  g uns pr act ically impr e gnable . 
H aving f e ars of bucc ane e rs in the old d ays, th e 
Span iards e rected a defens e lin e r unn ing along the 
sh ore fr ont fo r th ree -qu art e rs of a m ile, whe re they 
b nilt an oth er b ig castle. Th e defen se lin e was carr ie d 
all th e w ay around th e inner fr ont of the island or 
pen ins ul a, an d w ith in th is are a they b u ilt th e town. 

Wh en th e fleet appr oached th e l igh th ouse t ower, 171 
f e et ab ove th e se a, it did n ot sh ow any l ight , in dic at 
in g that th e pe ople of th e t own w er e  ex pecting t rou hIe. 
The " D e troit" wi th th e t ug " Wamp atuck " sl owly l ed 
the w ay in . Th e t orped o b OJl,t .. Port er"  r an off t o  the 
e ast a h aif mile or so f rom th e lin e of th e  s quadron 
and st opped with in a mil e of th e s hor e. On arriving 
w ith in 1,400 y ar ds of Morr o Castl e th e " Detroit " tu rn e d  
w est and ste amed sl owly along the be ach f or a quarte r 
of a mile, wh ile th e "W ampatuck " w it h her flag of 
tr uc e drift e d  on, foll ow ed by th e "Iowa ," th e "In di· 
ana," "New York ," "Amphitr it e "  and "Te rr or." It 
was at five o'cl oc k  th at the " De tr oit " turn ed e ast , and 
at that moment a signa l  flutt er ed on th e "Iow a" 
wh ich call ed f or the h oisting of the Am eric an en 
si gn on e very sh ip. For s ix minutes th e flags float e d  
in p e ac e ,  and th en some Sp an ish officer h aving n o  
r eg ard f or th e flag of t ruc e opened fire on the 
"Wamp atuc k" and sent h er s kurry ing away out 
of range. Ad mir al S am ps on t old C apt ain Evans th at 
th e fire might be ret ur ned. The f orw ar d  turr et of 
th e .. Iow a" w as  turn e d  s o  th at th e l ong 12- inch 
r ifles w er e  he ade d at th e y ell ow ish wall s of th e ol d 
cas tl e, and at 5:15 Q'c loc k th e w ord "fir e "  w as given , 
and th e h uge project il e s  wer e hurl ed at the point 
wh ence th e guns had bee n  fir in g at th e flag of truc e. 
Th e aim w as so good th at n o  furt.h er sh ots w er e  fir e d  
from th at part of Morro durin g th e r em aind er of t he 
eng age ment. The 8-inch gun s then t ook p art, and 
th e "Detroit" foll ow ed w it h  h er 5-inch g uns. -Then 
c ame the " In dian a" with her 13-inch r ifles wh ich t ook 
th e pl ac e  of the flagshi p, wh ich w as ste aming sl owly 
out to s e a, h er 8- inc h  gun s als o fir in g. The flee t w as 
n ow st eamin g  sl owl y in a c ircl e. 

In the me an time the sol diers in all th e f ort s had b e 
gun t o  fir e on t he squadron , but it w as a us eless t ask, 
f or th e sh ots from the old s mooth -b ore g uns d id 
n ot r e ac h  t he ve ssels. At first th e fir e w as  s o  fe ebl e 
th at it is th ought th at th e art illerymen were en joy 
in g a pe ac ef ul rest w hen th e y  wer e rud ely awak ened 
b y  the foar of th e big gun s. At San to Domingo 
b arrack s there was a batt er y w ith at le ast f ou r  
mod ern rifle s of 8 or to-inc h c al ib e r  and ot he r b att er ie s 
app e ar ed to be eq uippe d w ith modern guns. Th es e 
open ed on th e fle et s oon af ter th e first gun w as  fired 
from Morr o, but n ot sinc e mode rn r ifles w ith gun 
s ight s  w ere in ven ted has an y one s e en s uch s hots as 
fr om thes e cr e st b att e ries. S hot aft e r  sh ot ,  moun ting 
into h un dr e ds, w er e  fired, b ut hi t n othing, e very sh ot 
flyin g f ar ab ove and b ey ond th e grea t  targets. Even 
th e un ar mored "De troit," which lay pe rhaps 1,200 
yards fr om the nearest battery, re maine d w holly un-
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t ouch e d. Th e Sp ani ards did n ot n eglect th e .. P or
t e r," and sh e w oul d have been an easy prey if they 
co uld have h it her , b ut their e fforts wer e  f ut il e. Th e 
markm anship of the Americ an squa dr on on th e first 
rou nd w as n ot, on the wh ole , qui te worthy of the rec 
o rd mad e at t he targets. The majority of the sho ts 
hit Morro, bu t th ree o r  four at . l east fell so far sh ort as 
t o  st rike  th e w at er, but the first round of the squ ad
ron in its ellipt ica l course cured that c omplet ely. The 
Span iards , as·the "Io wa " ca me do wn on th e m  f or the 
sec ond roun d, wor ked the ir guns with inc rea sed frenzy 
and th eir a im wa s worse and wor se , unti l the " Iowa "  
re ached the tu rn ing p oint and once more began firing 
with her 12 -inch ri fles , the " Indiana "fol lowing. Th e 
Americ ans n ow had pe rfect range and we re as cool as 
at t arget p racti Cle, whi le th e Span iar ds sho t  wil de r  and 
wilder and at l ast fle d. The fi rst shot whic h see llled 
t o  reach the cit y st ruc k the huge barrac ks just east of 
Mono. A c loud of yello w bric kdu st rose high in the 
air ,  ob scur ing th e bu il di ng ,  and the flame s and smo ke 
of a c on flagrati on appea \"ed. Withi n ten mi nutes a 
h a lf d ozen other shots had fa lle n el sewhe re in the 
t own, and by the ti llle the " New York" turned out t o  
se a ag ain se ve ll  d iffer ent fires we re seen in di ffe rent 
p art s of th e c ity. 

T he f orts ne arest Morro wer e wh olly obsc ured b y  the 
s moke of th e shell s. Th e forts rep lied w ith an oc 
c as ional gun, a nd most of the Spani sh a t  this t im e h ad 
fled t o  th e b ombpr oofs. The gun s at t he e ast of the 
city , how eve r, c ontin ued to wor k  st ea di ly bec au se th ey 
had received little attenti on f rom the ship s. Th e 
" Detr oit "  n ow tu rned t o  the we st, and running close 
under th e guns of Mor ro, att ac ked a ne w e arth work 
b u ilt on an is land on the we st si de of the channe l. 
The re we re a c ouple of mode rn 8·inch guns th ere, but 
the l itt le vessel fo rced the gunners to ret ire. Both 

th e "  Mon tgomery " and the .. Porte r" we re orde red 
out of range, but a c asu al obse rver wo uld s ay th er e 
we re n o  cases on r eco rd during the c ruise wh ere ord e rs  
we re obeye d with suc h de lib era tion . 

Thre e ci rcui ts we re made. The fir st gnn ,  as has been 
sa id, was fired at the for ts at 5:15 A. M., and at 7:2 0  
A. M. the" Iowa " opened fi re for the thi rd and last 
t ime. Before h er guns wer e  fired a b ig breac h w as 
pla inly visible in the curtain wal l of Mor ro , and fro m  
that time on, noth i ng o f  the fo rt could  b e  seen because 
of the sm ·oke and dust. The " I nd iana " began the 
last r ound at 7:2 6 o 'c loc k, the " N ew Yor k" at 7:30, 
t he " Amphi tri te " at 7: 40 and th e " Ter ror " at 7: 56. 

The big fort e ast of the city near the Ti erra gat e  was 
hit as the " Io wa" turn e d  a wa y, firing h er last sh ot. 
Fiv e guns had been worked st ea dily fr om withi n  the 
f ort, but only t wo we re fired after t hat an d th ey qu it 
s oon aft e r  the" New York" got a bro adsi de on the city , 
but they opened a gain afte r  she pu lled out and the n o ne 
sh ot fro m the hi ll battery just e ast of Mo rro was fired . 
It s truc k  a ga inst the iron sta nchio ns used f or hoisting 
the  boats to a nd fr om the super str uct ure of the " Ne w 
Yor k" and b urst. 

The b oat was k noc ked to p iece s, and a fragme nt of 
th e shell st ruck Fra nk Wide mar k, seaman , an d he wa s 
kil led ; th ree or fou r  o thers were in jured . A lO·inch 
sh ell str uc k  a ga ll ow s frame on the " Iowa " an d b urst 
at ab out the s ame ti me ,  hu rl in g  f ragment s in all di rec 
ti on s; three Illen were injured . Both th ese shots were 
pl ainl y acci dental becau se they cam e on bo ard at lon g 
ran ge and becau se the f oll owing sh ots fell as w ide as 
us ual of th e sh ips . As the squad ron d re w  off, the 
. .  T e rror " lingered behin d, firing at fi ve min ute inter 
va ls ,until 8:05 o'c loc k, when the ·last sh ots f rom the 
fleet wer e sent. The hi ll b atte ry kep t  w ast ing it s am 
mun it ion until 8:2 9. 

The admiral and all the offic ers, s ave only th ose sta ·  
t ioned unde r co ver, fought on the b ri dge and upo n th e 
decks. Admi ra l  Sa mpson went f rom po int t o  po int on 
th e brid ge or dec k  as th e ex igenc ies of the sm oke m ade 
it con venient .  Th ough th e battle may be c onsi dere d 
as an un imp orta nt incident of the war ,  l ike the bom 
b ard ment at Mat-anza s, it cer tainl y p roved the lack of 
t rain ing of th e Sp an ish and de mon stra ted t he sk il l  
and abil it y of th e American s. The de struct ion in 
th e t own was not gre at, but ne arly al l of t he b ig guns 
were dis moun t.e d. 

. .. . I • 
STATE COLLEGE OF FORESTRY. 

A c onfer ence has been he ld at Albany to dec id e  upon 
th e l ocat ion of 30,000 acre s of land to be pu rchase d by 
the St at e  f or th e esta bl ish ment of a coll ege of fo restry 
und er th e authorizati on of an act of the l ast legisla
t ure. Dr .  lfern ow, d irect or of t he n e w  St ate Co lle ge 
of Forest ry at Cornell Un ive rsit y, who was forme rly 
ch ief of th e Forest ry Divis ion of the Department of 
Agricu lt ure at Wash ington, formulated the c on di ti ons 
which th e C orn ell auth orities had dec ide d neces sary 
f or hind · f or the purp os e  of the l'Ie w college , and a can 
vass w as made of th e a vailabl e prop erty in th e Adir on 
d ack woods which is on the ma rket. This de vel oped 
that t he re we re n ot m ore th an three or four tract s 
availabl e ,  which it is be lieved the St ate c ould re adily 
s ec ur e. Th e se tr ac ts are in  Ha milt on and Fr anklin 
C ount ies , an d it is he ld t hat they could be p urchased 
at less than $6 an acr e. No p art ic ul ar plo t of gr oun d 
has be en d ec ided upon as y et. 
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SOD IliTERESTIliG F EATURES OF THE ELECTRIC AL 

EXHIBITION. 

N ot long s inc e w e  illustr at ed a n ew syst e m  of wire 
l ess t el egr aph y, d es ig ned by Mr. E. J. C lar ke, of th e 
Un it e d  St at es El ectr ic al Supp ly C omp any, of th is c ity. 
Sinc e then th e syst e m  h as  b e en imp roved in many 
w ays, and h e  is n ow givin g an exhibiti on at t he El ec 
t ric al Sh ow in th e Mad is on Squar e Gard en which is 
att ract ing a g re at d e al of att ent ion. 

In a show case in th e c ent e r  of th e s ou th galle ry is 
pl ac ed an aut omatic t rans mitt e r, which is in 
sul at ed. A st orage b att e ry of four cells is 
pl ac ed in th e l ow e r  pa rt of th e cas e, which 
fee ds th e p rim ary of a 4-in ch sp ark c oil ,  th e 
current fr om th e batt ery first p assing th rough 
an automatic c ircuit b re ake r (n ot s hown ). 
This automat ic c ircu it br e ake r d oes n ot take 
th e p lac e -of th e vib rat or of th e c oil (th at 
b eing p rovided as usu al ), bu t is s o  arr anged 
th at it w ill make and break th e ci rcuit in 
th e s am e  manne r as a t el e gr aph op e rat or 
:would wh en m an i pu lating his Mo rs e key in 
th e act of c alling N. Y. N .  Y. N .  Y., which is 
th e wel l kn own tel egraph ca ll for N ew York 
City . In th is way it wi ll be s ee n  th at the 
sp arks fro m the sec on dary of t h e  coi l ar e in 
te rlllitt en t ,  an d th e ir du ration is gov e rned 
by the len gth of th e ti me during which th e 
aut omati c circuit bre ake r al lows t he ci rcuit 
to be c losed wh il e m aking th e dots and 
d ashes. Immediately iu f ront of t he in duc 
tion c oil is pl ac ed th e i mp ro ve d  oscill ato r, 
w hich c onsists of t wo sol id b rass balls ab out 
foul' iuch es in d iamete r, as shown at 2 in our 
ill ust rat ion , moun ted so th at the di st anc e  
hetween th e m  is adju st abl e. Outsi de these 
balls are p l:we d tw o s mal ler b alls ab out an 
inc h and a hal f in diame t e r  att ach ed t o  sl id-
in g b rass rods , on th e out e r  end of wh ich ar e 
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s ign als N. Y. N. Y. N. Y. , an d by h ol ding d own t he 
h ammer of the be ll the s ound e r  c an be d istinct ly h e ard 
rep e atin g t he s ame call. C on siderabl e tr oubl e has 
b e en expe rienced in overc oming th e e ffects of s e lf -in 
duct ion in th is app ar atus, b ut n ow it is c laimed t he 
di fficulty has b e en ove rcome. 

In th e cent e r  of th e g ard en is pl ac ed a l arg e t an k  of 
wat e r, and f ou r  times e ach day a miniatur e  w arsh ip 
ab out t hre e fe et in l engt h is p lac ed in th is tan k, and 
float e d  ove r a sub mar in e  min e ,  w hich is c onn ect e d  to 

an ordin ary el ect ric fus e. The app arat us at the t an k  
is pl ac e d  on th e outsid e ,  s o  th at vis it ors t o  t he exp os i
t ion can re adily und erst and th e arrange ments, but 
t hat is n ot nec ess ary in any way ,  as Mr. C lark e is p re 
pared to blow up min es in th is way with all th e app a· 
r atus c on tain ed in a w ate rproof b ox c onn ect ed directly 
t o  th e mine. 

We un de rst and a careful ly insul ated wi re h as been 
run from th e t rans mit te r t o  th e h igh est p oint of t he 
tow e r  of th e garden, and th at du rin g th e next few d ays 

it is intended t o  s end mess ag es many miles 
f rom th e c ity. 

Among the inte resting t hings t o  b e  se en at 
the El ect rical Exh ib ition, n ow in p rog ress, 
is the e lectr ic al wel ding out fit sh own by 
th e Elect ric St or age Batt ery Comp any, of 
Ph il ade lph ia and N e w  Yor k. Th e weld ing 
is d on e  by on e ch lori de accu mul at or ele ment 
kn own as ty pe F-ll, consisting of ele ven 
p lates, e ach 10% by 10% inches. Thes e  
p lat es are imme rs ed in d ilute  sulphu ric acid 
in a g lass jar rest in g upon an insul ate d  tr ay 
fi ll ed w it h  s an d. At t he s ide of th e cell , 
and c on n ect ed t o  it through he avy cables, 
is a c oppe r c lamp , one jaw of wh ich muves 
on a sl id in g  cont act . The met al t o  b e  
we ld ed is g ripped i n  th e c lamps, and wh en 
b rought to th e p rop er heat ,  is fo rce d tog e th 
e r  b y  me ans of th e m ov ab le ja w. Th e usu al 
m eth od of th e ex hibition is t o  pl ac e  a s ol id 
b ar in th e c lalllPs ,  he at it to t he melting 
point , bre ak it by llIe ans o f  th e s li ding·  jaw , 
and th en we ld it . The pow er req ui red de 
p en ds upon th e s iz e  of th e bar oper ated 
up on .  

othe r balls one inch in d iamete r, s o  th at th e 
dist an ce b e twe en th e larg e an d th e sm all 
b al ls can be e asily adju st e d. T h e  s econ dary 
t e rmin als of th e c oil are c onnected t o  b in d-

ELECTRIC WELDING BY MEANS OF AN ACCUMULATOR, AND A 

Th e b ars gen e rally used tak e 800 am
pe res for a f e w  sec on ds and th e curren t 
th en drops t o  400 ampe res, at wh ich p oint 
th e weld is c omplete d. Th e ce ll op e rat es a t  
2 volts , an d th e pow e r  r eq uired is, t he refore , 
fro m  1'6 kilow at ts to 0'8 k ilo watt. Th e nor · 
mal disch arge rate o f  th e cel l is50 amp e re s. 

ing p osts on the b ase of th e osc ill ato r  w hich c onn e ct 
di rect wi th th e br ass st and ards th at se rv e  as supp orts 
for th e slid ing br ass rods. Th e dist ance bet we en th e 
b alls being prope rly adjust ed and th e cu rrent turn ed 
on f rom th e b at te ry ,  the s ound o f  the s econ dary sp arks 
p ass ing bet we en th e b alls c an q ui te e asily be recogni zed 
as th e dots and dashes of th e s ign al N .  Y. So app arent 
is th is that t el egraph ope rat ors visit ing th e exp os ition 
ar e imm e di at e ly att racted by th e s ound. On e te rmin al 
of th e osc il lat or is c onn ected t o  e arth and th e oth er t o  
a b rass rod ab out t en f eet in l engt h p laced on t op of the 
sh owc ase. 

In the c ent e r  of t he n orth galle ry d irect ly opp osit e 
and ab out 2 00  fee t dist ant ill pl aced th e recei ve r, which 
c on s ists of a C larke c oh er e I'  re lay and r ece iving in 
st ru ment c onst ructed al most p rec is e ly in th e mann e r  
d esc ribed in ou r issue of Ap ril 2 ,  w ith th e exc epti on 
t.h at a large s ix -inch vibr atin g b el l  is c onn ect ed up in 
t he loc al c ircuit in addition t o  t he te le graph sound er. 
Thi s s ix-inch b e ll is c ontin u ally ringing out the Morse 

SAMPLE OF WORK. 
. 

a coh e re I', re lay an d batt e ry pl ac ed immed iat e ly out
s ide of th e t an k  in t he mann er sh own at 3 in our en 
gr aving (th e c oh er e I'  tub e  b e ing sh own en larged at 1). 
On e te rmin al of th e c oh er e I'  is c onne cte d t o  e arth, and 
th e oth er to an insul ated w ire rising about t en fe et in 
th e air. When the t ime c omes f or expl oding the min e  
und e r  th e warshi p ,  th e osci llat or in th e s ou th g alle ry 
is s topp ed an d c onnecti on made at th e t an k  b etwe en 
th e c oh e re I'  and th e vib rating bell wh ich is use d  f or 
testing purp os es .  Th e oscill at or is no w st arted f or an 
inst ant to s ee if th e b e ll at th e t an k  rings, th us p rov
ing th at th e c oh ere I' is in p rop e r. adjust ment. Th e 
b ell is n ow d isc onn ected, and conn ection mad e  to th e 
su b marin e mine inste ad, an d at a s ign al fr om t he at 
t end ant th e man at th e t rans mitt e r  ag ai n pr esses th e 
butt on ,  wh ich th rows th e c ur rent int o  th e osci ll ato r, 
th e c oh e re I'  c ompletes th e l ocal ci rcu it and th e mi ne 
inst antly explodes , bre aki n g  th e w arsh ip into sp lint ers, 
and th row in g it and th e w ate r high in th e air. Of 
c ours e  it is u nd erst ood th at th e mine is provi de d w ith 

1. The coberer. 2. The -aansmltter. 8. Relay and testing bell. 

Th e outs id e  d imens ions of th e gl ass jar are 
10� inc he s  by 12 % in ch es l ong by 15� inch es h igh. 

This ou tfit appe ars to b e  a v ery desi rab le on e f or th e ·  
small e r  welds required in lllany b ranches of manuf ac 
tu re. A very int erest ing s ouven ir furnish ed to vis 
it ors c onsists of tw o wi re nails wel ded toget he r  at the 
p oint, as sh own in th e s mall det ail figu re. 

.f •.. 
Tralllln� the Sight. 

Mr. R. Brud en ell C art e r, F.R.C .S., in a lectu re b e 
f ore th e Lond on S ociety of Arts , d irects attention to 
th e f act that acut en ess of vision may be inc re ase d by 
t raining. H e  su ggests th at th e av e rage acut e r  vis ion 
of c oun try ove r t own (·bildr en is du e t o  th e f act t hat 
th e latt e r  se e chi e fly larg e  ob jects and un der large 
vi sual an gles , whi le t he for me r  are h abi tu ally at ten d
ing t o  s maller and mor e dist ant ob ject s, s een at s mall
er angl es. He su ggests, th e re fore , th at sch ool teache l's 
shoul d b e  inst rnct e d  t o  tes t  t he visio n of n ew p up ils 
and rec ord th e sa me in a re gist er, info rm in g th e p ar· 
ents of any de fects obse rve d.-Me dic al Times. 

EXPL OSION OF A SUBllARIliE JUNE BY ELECTRICAL WA VES FROM TRANSKITTER USED IN W IRELESS TELEGRAPHY. 
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Ali D[pROVED WRENCH. 

The simple , re adily adjusted wrench sh own in our 
il l ust rati on s  c onsists of a fixed j aw w it h  a pl ain rect
ang ul ar sh an k up on wh ich a sl id ing jaw moves . Tw o 
st rap ext ens ions ou the sl iding jaw e mbr ace the sh an k 
of the fixed j aw, and a spur on the sl iding j aw se rve s 
as a f ulcr um and gripp ing s urf ace. In c onnec tion w ith 
the s lid ing jaw, a grip le ver is em pl oye d prov ided w ith 
an ang ul ar he ad for engage ment w it h  the sh ank of the 
fixed jaw at a p oint opp osite to the prev iously men 
t ioned spur. In ope rat ion , after t he g rip le ve r has 

HENWOOD'S WRENCH. 

been r aised to d ise ngage the angul ar he ad f rom t he 
shan k, t he sl idin g jaw is ad just ed t o  t he des ired pos i
t ion an d the g rip le ver then carried f orwar d, th us 
brin ging the sh ar p· pointed ang ula r head into  c ont act 
w ith the sh an k. At first a r ock ing of t he jaw on it s 
sp ur takes plac e, and up on cont inue d m ove ment of the 
lever , the j!loW w ill b e  l ocked in fixed pos iti on. The 
gre ate r the res ist ance enc ountered in ope rat ing the 
w rench, the gre ater w ill be the bind ing act ion of the 
leve r. Refe rrin g t o  our ill ustr at ions, it w ill be seen 
that the s urf ac es of the jaws may be either plane or 
t oothed , acc ording as it is des ired to use the wrenc h 
f or n uts or p ip es. T he wrenc h is the invent ion of Ed
win Henw ood, of H anc oc k, Mich . 

• .  e . •  

A NOV E L  TWIlf.E HOLDER . 

An invent ion w hich is an impr ove men t  u pon th at 
f orm of twine -h old ing devices in wh ic h  me ans are pr o
vided w hereby a ce rt ain amount of the free end of the 
st rin g is ret racted , h as  b een patented by Frederic k  W. 
C opcutt , of No. 2 34 St uy ves ant Aven ue ,  Br ooklyn, 
N. Y. Refe rrin g to our il lustrati on , it w il l  be seen th at 
t he mov ing p art s of the de vice are mounted on a fr ame 
c ons ist ing of a board or b ac k  pl ate pr ovided at top 
and b ott om w ith p rojec ting le dges. N e ar the uppe r  
end of the b oard a cla mp ing le ver i s  p ivote d, secured 
to one elld of wh ich is a cord g uide. The ot he r end of 
t he lever is prov ided w ith a plate adapted t o  engage 
w it h  a st op fixed t o  the un der s ide of t he upper le dge. 
An incl osu re on the l ower shelf c ont ains the b al l  of 
tw ine. Adjacent t o  th at end of . the le ve r  c arrying the 
c ord g uide an d c onnect ing the up pe r and l ower le dges 

COPCUTT'S IJUROVED TWINE HOLDER . 

J t itutifit �mttitau. 
wh ich then relaxes its bin ding or clampin g action 
on t he c ord . When , after use ,  the free end of t he c or d  
is rel eased , it is car ried upw ar d b y  the f allin g of the 
we ight .  The b ac k  b oard is of a size large en ough to 
rece ive adve rt ise ment s, t o  w hic h the attent ion would 
be di recte d, ow ing t o  t he n ove lt y  of the mech anism . 

• • • • • 
The Welhnan Polar Expedition. 

Mr. Walter Wellm an ,  the c orres pondent and expl or 
er, h as  s ailed f or Europe. H e  will go t o  Lond on and 
th en t o  Norw ay, f rom whenc e he ex pects t o  st art n ort h
w ard ab out .J une 2 0. H i s  point of depart ure w ill be 
Tr oms oe , on t he n ort hern co ast of Norw ay. Fr om Tr om
s oe he w ill g o  to Arch ange l, R uss ia, where a pack of 
A rct ic d ogs are await ing h itn. From Ar.changel t he 
expedit ion w ill sa il through the float ing ice

' 
t o  C ape 

F lora, in Fran z-.J osef Lan d, wh ere he expects to e st ab
lis h a su pply stat ion. The expl orers w ill t hen p us h  on 
to the n ort h en d of Fr an z-.J osef Lan d. They w ill w int er 
s omew he re between 82° and 83° n ort h latit ude, in a hut 
b uilt of st one , d rift w ood, w alr us skins and ice, l iv ing on 
t he g ame of the c ount ry, w hich is sa id t o  be very ab un
dant. Bef ore the mid dle of Feb rua ry the l ong Arct ic 
n ig ht w ill be over and t he dawn w il l  be l ight en oug h 
t o  perm it of furthe r tr avel. Mr. Wellman has all owe d 
himself ab out s ixteen wee ks between Febr uary and 
.J une for his jo urney of 1, 000 m iles betw een his w in ter 
st at ions and the pole and b ack ag ain. He has n ot 
dared t o  all ow himself a longer period, be cause s oon 
after th e firs t of .J une the sn ow in t hat reg ion be gins 
to mel t en oug h t o  make tr ave l  thr oug h it ex tre mely 
hard. Al lowing an av er age of n ine h ours' tr avel e very 
d ay f or 112 days , the party c ould mak e one mile an h our 
an d acc ompl ish t he ir r ound t rip between the ir w in ter 
st ations and the pole w it h  a l ittle . t ime t o  sp are , b ut 
w it h  aU the ir s upp lies c arr ied by dogs, sleds and by 
th emsel ves on s kii they w ill be ab le t o  m ake muc h  bet
ter pr ogress th an th is and all ow l ibe rally for all s orts of 
delays and f or a suffic ient st op at the p ole , if t hey are 
f ort un ate en oug h  t o  re ac h  it , t o  mak e  val uable obse r
v at ions. Mr. Wellm an h as  dec ided t o  devote a ye ar 
and a half t o  h is ex pedit ion , and wheth er he fin ds the 
pole or n ot. he feels he may bring h ome news of t he fate 
of th e expl orer An dr�e. Mr. Well man has been f orce d  
rel uctant ly t o  bel ie ve that And r�e has pe rished . Cele 
brated exp lorers, incl ud ing Dr. Nansen, h ave s poken 
very favor ably of Mr. We llm an 's pl ans. Pr ince Luig i  
has ad opted t he s ame r oute f or h is own exped it ion, 
w hic h is to start in 1899. Mr . Wellm an 's sh ip w il l  be 
the "Frith jof." The me mbe rs of the expe dit ion w ill 
c onsist of P rof. Harl an, of C ol umb ian Univers ity, wh o 
w ill be the phys ic ist of the par ty under the ausp ices of 
the United St ates C oast S ur vey ; Lie ut. Baldwin, of the 
We athe r  Bure au, 

'
wh o will ser ve as m ine ral ogist, b ot an 

ist and ge olog ist ; and Dr. E. H ofma, of Grand Ha ven, 
Mich. , w ho w ill act as med ical officer and nat ur al ist. 
Mr. Well man w ill  be the lead er and d irect or of t he en 
t ire expe dit ion. He has selected Norweg ians inste ad 
of Esq uimaux t o  acc om pany h is party, as exper ience 
h as proved t o  h im th at the Norwegi ans are more ha rdy 
and und erst and tr avel ing t hrough the fr ozen zone in all 
it s tec hn ical deta ils q uite as well as the Esquimaux 
and h ave v astly gre ate r  c our age ,  intell igence and per 
s istence . .. . . . .  

Prizes for Railway Inventions. 

The Germ an Rai lroad Un ion (Berl in ), s ays The R ail 
w ay Gazette, h as every fo ur years offe red prizes f or 
invent ions and impr ovements in r ailr oad construct ion 
and mach ine ry and r ailro ad man age ment. Th is spr ing 
it ann ounces a first prize of $ 1, 800, a se cond p rize of 
$72 0  and a th ird p rize of $ 360 f or in vent ions and im
p rove ments in c onstr uct ion and mechan ic al ap par a
t us ;  eq ual p rizes f or in vent ions and imp ro ve ments 
affect ing roll ing stoc k and its maintenance ; and a first 
pr ize of $72 0 and two p rizes of $ 360 eac h for impr ove 
ments in admin istr at ion and oper ati on. With out ex 
cl ud ing other th in gs, the un ion s uggests as mat te rs in 
wh ich impr ove ment is des ire d: 

Improvements in the c ons tr uct ion of l oc om ot ive b oil 
ers, espec ia lly s uch as, w ith out inc reas ing we ight mate
rial ly, s ecu re economy in f uel, the prevent ion of spa rks, 
the mos t c omplete con sumpt ion of s moke poss ible , and 
t he re duc tion of cost of mainten ance. 

An arrangemen t by wh ic h  t he c oupl ing of cars w ith 
aut om atic Amer ican c oup lers and th ose w it h  t he 
st an dard c ouple rs of t he t imes may be made w ith out 
d ang er. 

Weighing app arat us by wh ic h  se par ate cars wh ile 
m ov ing or lo osely c oupled c ars of a w hole tr aiu m ay 
be we ighe d with su ffic ient acc ur acy . 

S ome me ans of pr otect in g  a tr ain w hic h h as come 
t o  a stop or is th re atened w it h  delays w hic h in bad 
we athe r and at n ight w ill w ork bette r t han the trac k 
torped oes an d the h and s ignals of t rac k and t rain men. 

34 1 
Ali EF F ICIEN T  F EED JIIIXER . 

A feed mixer h as  recently been patented by Walte r 
G. Pe ars on ,  of Newb uryp ort , Mass. , wh ic h  is des ign ed 
t o  mix feed with out kne ad ing it. In th is feed mixer a 
sh aft is mounted in a frame, and a cyl inder is ax iall y  
mounted on the sh aft s o  t hat its w al ls w ill b e  c oncen 
tric w it h  the s haft. C onnected by the ir centr al por 
tions to th e sh aft are a se ries of arms s o  arranged that. 
the ir en ds shall be in p rox im ity t o  the inner s ides of 
the ch ambe r. The en d port ion of ea ch arm h as its 
s ides be veled in opp os ite direct ions so as to ca use a POl'
ti on of the mater ial to be thrown by one s ide of t he 

PEARSON'S FE E D  JIIIX E R. 

ar m in one d irect ion, and a second pOl't ion of the ma
ter ial to be thrown by the other s ide of the a rm in an 
opp os ite direct ion. U p on the en ds of the arms knives 
are c arr ie d wh ich lie flat ag ainst the inne r s ides of the 
ch amber so as t o  sc rape away the feed. When us ing 
the app ar at us, th e fee d is inser ted t hro ug h  an or ifice 
on the top, and the ch ambe r is held w ith the orifice 
uppermost during the pe riod in wh ic h  t he sha ft is re 
vol ved to mix the feed. When the mixin g operat ion 
h as b een c om p lete d, the ch ambe r is per mitted t o  t urn 
one- half a rev olut ion s o  as t o  th row the orifice d own 
w ardly and per mit the d ischarge of the c ontents . 

. .. .. . 
A NEW CLOTHES RANGER . 

i" A cl othes h anger des igned t o  fac ilit ate the h ang in g  
of cl othe s w it hOut danger fr om win dows has been 
p atented by Rich ard B. Fordh am, of Ra hw ay, New 
.Jersey. As w ill be seen f rom our ill ustr at ion, a b ra cket 
is p ivoted t o  the oute r wall of a b uil ding adjacent t o  a 
w ind ow, and is of s uch lengt h as t o  en able its free 
end t o  be re adi ly sw ung inw ard to the cente r of the 
w in dow. A c� oss p iece at t he free end of the br acket 
is pr ovided w ith pull eys. Ar ound t hese and ar ound 
pulle ys att ached to a pole ot o the r d istant s up 
p ort an en dless cl othes line p asses, as in ord in ary 
cl othes line cont riv ances. T o  the middle part of t.he 
b rac ket are at tac hed the ends of t wo co rds for sw ing
ing the bra cket to arid fr om the w ind ow, the en ds of 
w hic h are t o  be passed int o  the windo w an d se cured 
to a free cle at or t he l ike. One c ord is p assed aroun d a 
pul ley wh ose bl oc k  is att ached t o  the wall at a distance 
fr om t he w ind ow s o  t hat the br ac ket can be swung out
w ar dly aw ay fr om the w in dow by p ull in g  up on the cord. 
By p ull ing up on the other c ord the b racket can be sw ung 
inw ardly into  p os it ion f or use. Th is arrangement per 
mits the Hne t o  be placed c onven iently fo r receiv ing or 
rem oving clothes w itho ut dange r of a person fa lling 
from the w ind ow and ye t pla ces the dev ices out of t he 
w ay when filled or n ot in use. 

The cl othes l in es are attache d  to the p ole or ot he r  
s upp ort by means of sp ira l  spr ings inte rposed b e
tween the p ole and pulley bloc ks .  Hence, when the 
l ine c ont racts during wet we athe r or the b rac ket is 
s w ung in t ow ard the window, the elast ic conne cti on at 
the pole w i"u y iel d, and when the line drie s out and 
len gthens, t he el astic c onnec tion w ill take up the s lack. 

are tw o guide wir es, w hic h are e mbr aced by two s ide 
extend ing arms attach ed t o  a sl id ing we ight. The 
upper end of t he we ight is provided w it h  upwar dly 
extend ing arms, t o  one of wh ich a pu lley is journ aled. 
The other arm may be swung as ide s o  as t o  permit the 
cord to be pl aced c onven iently around the p ul ley. 
T he manner in which the cord is r ove t hr ough the 
seve ral g uid es and p ulley w il l  be cle ar fr om the d raw 
ing. In us in g  the tw ine h olde r. when the free end of 
the c ord is pulled down , the vert ic ally sl id ing weight is 
first raised unt il the pulley is ne arly u pon a le vel 
w ith the ad jacent end of the le ver. At this point the 
weight tQ a l arge degree Ceases to act up on the lever, 

Th ose in vent ions or p ub lic at ions al one may c ompete 

wh ich have been made or p ubl ished between .J uly 15, 

1891, and .J uly 15, 1899. The invent ion or meth od must 
be al re ady introd uced on s ome r ailr oad in the Railroad 
Un ion, bef ore appl icat ion is made to c ompete, and its 
appl ic at ion must be s upported by the r ail road try ing 
it. Notice of c ompet it ion must be sent in t o  t he exec u
tive of the union between Janu ary 1 and .J uly 15, 1899. FORDHAJII'S WINDOW CLOT HES RANGER. 
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E F FLOR ESC ENC E AND OXIDA TION OF SODIUM: 
SULPHITE . 

To the E dit or of th e SCIENTIFIC AMERICAN : 

I incl ose the differ ent resu lts th at were ob t ain e d  
he re in t he la borat ory on the effl orescence an d oxid�
tion of s odi um sulp hite. 

These results were obtaine d by ta king ordin ary c om
merc ial sulph ite an d grin di ng it t o  a c oarf>e p ow de r, 
an d then sprea din g it in a layer of a qua rter of an 
inch on a glasE plate protected fr om dust. 

At the en d of the first day a sample was ta ken an d 
w eighe d, then dis sol ve d  in a beaker with s ome wate r 

N 
an d t it rate d with - io dine wh ich h ad been st an d-

1 0 
ar dize d before. A burette of 50 c. c. cap ac ity was 
fille d w it h  the stan dar d iodine s olut ion. Eve ryth ing 
now bei ng rea dy ,  the iodine was run in on the sul
p hite ,  starch i ndicator be ing adde d be fo reh an d, when 
the blue co lor of st arc h iodi de made its appear anc e, 
th is being shown by the last drop o f  io dine pr oduc ing 
a deep blue colora tio n, the stop cock was shut off and 
the num ber of c. c. use d rea d off. 

J titutific �mtritau. 
of the electric age in 1850 wh en I made it. I hope 
s ome of my oI d fr iends of th at time am ong y ou are 
st ill living. WILLIAM WHEELER H UBBELL. 

H ouse of Re pr esent at ives , U. S. , Wash ingt on, D. C. 

The TQm» o� GeDgls Khan. 

M. Bon in, vice-res ident of Fr ance in In do-Ch in a, h as 
c ommun ic ate d t o  the Aca dem ie des Insc ript ions et 
Be lles-Lettres a very interes ting n ote up on the h ist or ic 
m onu ment des ignate d by Mongol ian t radit ion as the 
t omb of Gengis Kh an, an d wh ich h as often been de
sc ribe d by tr ave lers, a lth ough n o  one has up t o  the 
present been ab le to enter it an d inspect it in det ail. 
The f ol l owing is wh at Pr je valsky , the Russ ian e xpl orer, 
h as t o  s ay of it : 

•• Legen d te ac hes us th at th e morta l remains of 
Gengis Khan rep ose in the b os om of Ordos , in th e dis
trict of Wan, wh ich is s itu ate d at 2 00 ve rsts t o  the 
south of L ake Dabasoun-Nor. These re mains are in
close d in two coffins, one of silver an d the other of 
woo d, placed un der a tent of yel l ow si l k. The arms of 
the m o narch are near him , and th e othe r  membe rs of 
the l'Oya l fa mily are burie d a t  a dist ance of ten versts 
further alo ng. A sheep a nd a horse are offere d ev ery 

The calcul at ion s w e re ve ry s imp le, be ing based 
this reaction : 

on evening t o  t he royal  manes , an d the next m orning the 

Na. SO., 7H.0 + I. = 2NaI + H .SO. + 6H.0 
"--.....-------' � 

20) 251 '6 20) 254 
12 '5tl 12'7 = grm. in 1000 c. c .  o f  stan d-

ard solu tio n. 

The results from the analys is are all  co mbine d in the 
f orm of a ta ble o r  cu rve seen in the i l lustrat io n. 
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EFFLOR ESC ENC E AND OX I DA TION OF SODIUM: 
SULPHI TE . 

When the su lph ite was first expose d its pe r cent was 
41. The first day of e xposure the sulph ite lost water 
enough to reach 43 per cent real sul phite , next day it 
j u mpe d to 48 pe r cent, and so on u nti l  it reache d 80 
per cent. It  w as evi de ntly at this poi nt that al l the 
wate r h a d  bee n lost by effiorescence. Th.� n  o xidation 
starte d a nd oxyg en was ta ken up from the air to lower 
the perce ntage of rea l sn lphit e do wn to 71� pe r cent, 
bu t here, agai n ,  the l oss of sOllie more wa ter was suffi
c ient to ov erco me the lo ss by oxidation an d ru n the 
perce ntage up to 78, but this wou ld only be a te m
porary ga in, as oxi dat ion would be gin to lowe r  it. 

RANDOLPH BOLLING. 
Che mical Labo ratory , Un iv ersity of Virg in ia. 

A. Solar Magnetic E ngine. 
To the E ditor of the SCIENTIFIC AMERICAN : 

I fi nd your p aper here on the table, an d in look in g 
ove r it is revived the memory o f  1845, when at Ph il a
delph ia I first commenced to re ad it as a system of 
e duc at ion in science an d in vent ion, in which I h ad 
e nga ged when o nly eighteen years of a ge--1 84 0. Born 
at Phi la de lph ia in 182 1, soun d an d healthy ye t, due  to 
my discover ies in me dical  che mistry. A few days 
si nce I was e xaminin g se veral of your papers of 1850, 
contain in g  a description of my s ol ar mag netic eng ine , 
wh ich w as  a c ont inuous rot ary mot ion derive d from 
the altern atin g action of horseshoe ma gnets . J then 
g ave it t o  the wor ld, throu gh y our paper , The Fra nk
lin Inst it ute Journ al ,  an d L on don Mechanic's Magazine. 
N ow I r ide in the c ars he re ,  propelle d by its p ower. · I 
h ad it runn ing in Philadelphia in 1850, an d n ow the 
w orld kn ows n ot whe nce it c ame. Such is the fate of 
sc ie nc e  an d in ven tion when n ot acc omp an ie d  by the 
gr asping gree d of gain. My pre dicti on th at it w oul d 
become an eng in e  of p ower to the w orl d  h as been 
veri.1led, and that is my satisfaction. I was far ahead 

offeri ng has disappeared. At his death, the c onqueror 
pre dicte d that he wo ul d  come t o  li fe again in eig ht or, 
at t.he most, ten centu ries. Conse quently , it will be 
necessary to wait but a hu ndre d an d fifty or three 
hu ndre d ari d fifty ye ars for such resurr ect ion. Then 
a w ar will break out between G" ngis Kh an an d the 
soverei gn of Chil1 a. The former w il l  be the c onquer or 
a nd wi ll lea d the Mong olians fr om Ordos t o  Kh al k3 ,  
thei r own cou ntry. It has been illlP ossible f or me t o  
ascertain the location o f  t h e  m ortu ary t empl e of wh ich 
this legend spea ks." 

This passage in Prjevalsky's book attracte d M. 
Bonin 's attenti on, a nd he conce ive d the idea of mak ing 
so me researches wil  h a view to disc over ing the mys
terious to mb. 

In the month of July ,  1896, says he, in the co urse of 
an official missio n o f  which I h ad oh arge u pon the 
f ro nt iers of China , fin di ng myse lf on the bank of the 
Yell ow River, to the n�rth of Or dos, in the oenter of 
wh ich , accor din g to th e c oncordant n ar ratives of e x· 
plorers, the tomb ought t o  be found, I decided to veri fy 
t he facts set fort.h in th e trad it ion. 
. It requires a march of about a week, to the sOllth of 

th e Yel low River, t hro ugh the territories of the k ings 
of Djou ngar and Wan, to reach the lll onumen t, wh ich , 
in Mongo lia n, bears the name of Yeke-Etjen-KDro, or 
.. the palace of the great lor d, "  an d which st an ds in 
th e center o f  the desert surroun de d  by a vill ag e of 
tents. The to mb ,  which fr onts the s outhe ast, h as  for 
subbase ment a vast plat form of st ones, an d the p os
terior ha lf is surroun de d  by a wo oden palisade. This 
latte r incloses the tw o l arge tents th at c over th e e m
per or 's re mains , an d, t o  the le ft, a sm all tent, an d, in 
the re ar, a woo den booth wh el'e ob jects of w orsh ip are 
dispense d. It is entere d thr ou gh a gate p rov ide d with 
a she d in the Ch inese style. 

The tw o lar ge felt tents th at c over the tom b are 
e xactl y  like th e ten ts of the present Mon gol ian s, but 
are of much gre ater di mens ions. They are pl ac e d  back 
to back, s o  that, fr om th e first, on e c an l!ee wh at is 
tak ing place in the sec ond, an d e ach is surmounted 
wi th a gil de d  bronze ball such as may be se en up on the 
roo fs of the large Thibetan lam as er ies. T h e  fr ont te nt 
is use d for reli gi ous exerc ises, and a dozen men ca n 
e as ily  stand erect in it . In the center there is an altar 
c overe d wi th yell ow silk, at the s ides h igh re d lacque re d  
tables , an d at the b ac k  a violet s ilk ve lum , orn amen te d  
w ith flowers , that see ms t o  b e  very anc ient and date s 
back, pe rh aps, t o  th e t im e  of the Conqueror. A re d 
curtain separates the tw o tents, and is r aise d only for 
prayers an d s acr ifices. When th is is dr awn, th ere is 
seen up on the floor of the sec ond tent t he l arge, low an d 
w ide silve r coffi n, which c onta ins the e mpe ror's re-
mains. It has the form of a huge chest ornamentf'd 
with rose w ork ch isele d in the met al. At th e back of 
the tent an d over the t omb there is a mirr or with an 
in laid frame of Ch inese workmanship, an d f rom the 
s ides are suspended va ri ous ob jects th at are s aid t o  
h av e  be longe d t o  Gen gis, espec ial ly h is s addle an d 
s aber. In re al ity th ese are rep roduc tions. The origin als 
h ave been care fully c once ale d, on acc ount of the s acr i
legi ous the fts th at h av e  been atte mpted at d ifferent 
t imes, espec ially dur ing th e last Mussulm an re volt. 

The w orship th at is ren dere d to the me mory of Gen
gis Kahn is pure ly laical. It is p erforme d  by officers 
wh o are h ere ditar ily in charge o f  th e tomb, and wh o 
receive from the c ourt of Pe kin regul ar titles of 
man dar in or de r. The external f orms of th e w orsh ip 
c omp rise three s orts of cerem onies : the petty s ac rifice , 
the g reat sacri fice or s acr ifice of the ho rse, and the 
gre at commemorative fe te th at t akes p lace e very ye ar 
on the twenty-fi rst day of the th ir d  m oon, the ann i
ve rs ary of Gengis ' de ath. On th is day the Mong olians 
c ome fr om eve ry p art of the des ert to pItch the ir tents 
at Ye ke-Et jen-K or o  an d vener at e  th e relics of the em
peror ,  which are brought together and exposed around 
the tomb. 
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Miscellaneous Notes and Receipts. 

To Thaw Out Water Pipes. - Acc ord ing to t he 
De utsche Hausbesitzer Zeitung, a si mp le reme dy c on
s ists in s hove ling away the snow fr om ab ove t he pip es ,  
cov er ing th e m  one-qu arte r mete r h igh with unsl ake d 
lim e an d p ouring on water. In c onsequence of th e 
he at gen er ate d  thereby th e gr oun d an d t he p ipes are 
thawe d out. 

Preserving Stone Monuments. -To ret ar d  the dis int e
grat ing of st on e  monu ments, such as t ombs tones , etc. , 
w ith out p aint ing t he m  and cove ring up the natural 
c ol or of the st one , it is reco mme nd e d  to dissol ve one 
part blond s hellac (as p ale as possible) in e ight t o  ten 
p arts pyro xyl ic spir it, app ly in g  it with a r os e. The 
she llac d iss olves in pyr oxy lic sp ir it like in alc oh ol.
Le ipz iger M al er Kalen de r. 

Extermination of Mould in Oellan.-Uns lake d li me 
is best suited fo r this purp os e. S ame is b low n, in the 
shap e o f  a fine p owde r, on the walls of t he ce ll ar a nd 
int o the joints an d c revices by me ans of the bell ows or 
else thr own on with the ha nd. Th e wal ls must be 
damp ; dry wal ls h ave to b e  well moisten ed prev iously. 
The lim e slakes w ith the adhe ring wate r an d kills 
all organ isms. On the day followi ng the w alls are 
washe d off, an d, as e xper ie nce h as proved, th e cel l ar 
w il l  rem ain free fr om mou ld for at le ast tw o ye ars. 

Production of Ground Glas8.-L aine r rec ommen ds 
the fol l owing process in the Chemiker Zeitu n� : Mix 
240 c. c m. o f  c ommercia l h y dro fluori c ac id of 1 '2 58 spe
cific gr avity w ith 600 gr awmes of p u l verize d s od a  crys 
tals , then dilu te with 1 ,000 c .  cm. of water. A fte r 
stan ding fo r sowe t iwe a sedi ment is formed and ov er 
it a clea r solution. The thoroughly clea ne d  �I ass pa ne 
is provided with a wax edge (prepare d by knea ding 
yel l ow w ax wi th tall ow ,  coloph ony an d asphalt pow del') 
and pre-etched w ith c ommon hydr ofluo ric ac id (1 : 10) 
for s ome mi nutes to obtain an abs olutely clean g lass 
surface. Then w ash with wat e r  an d wipe the p late 
w ith a clea n, s oft sp onge llntil the su rface is only very 
slightly moist. Stir u p  the paste of the etchi ng ad u 
an d pour th.e mass � to 1 cm. high upon the p ane. 
With th is m ixture a nice normal de ade ning is obtaiueu 
aft er one hour. If the acid is old, h av ing been used 
often, it may be ma de to act longer upon the p la te of 
glaSs. The liqu id Is poured b ack into the v at an d th e 
glass Ie rinsed oft with water. 

. 
Then the wate r is 

all owed to remain upon the pane unt il a s kin, for me d  
from the surfac e of the glass , can b e  rem ove d with the 
finger or a b rush. The str ong dea den ing obtll.ined by 
t his metho d can be fixe d  to a ny desire d degree of tra ns
p arency by etch ing with hydro fluo ric ac id. 

Hardened and Washable Articles of Plaster of Paris.

F or the h ar den ing of gypsu m a firm in Heidel berg h as  
t aken out a Ge rman p ate nt on a pr ocess wh ich ap
p arently surpasses a ll th ose in e xistenc e an d fu rnishes 
ve ry sat is facto ry resulLs. Eithe r burnt gypsu m is p re
pare d an d m ixe d with the l iqu id na me d  bel ow o r  else 

the finished articles of hot gypsum or of mixtures of 
gypsum a nd o ther b odie s are impreg nate d by p ain ti ng 

w ith the flui d. The sa me c ons ists of a s ol u tion of am
m on iu m  tr ibor at.e in w ate r. For th is p urp ose boraC' ic 

ac id is disso lved in w arm water an d a cert ain amount 
of a mm onia is adde d, whe reby a subst anc e rea di l y  

s oluble i n  w ater and d e viatin� much in its pr op erties 
from k nown c ompounds r esu lts. The s atur at ion of the 

gypsu m or p ainti ng of th e pl aster of P aris art icles is 

c arr ied out in th e c old. The objects ar e s ubseque ntly 

rinsed off and drie d. The sur face bec omes ve ry haru 
a fter tw o days and insoluble in w ate r, wh ile the in

dur ation in the int e rior advances more s lowly. By 
mea ns of the fluid descri be d  gypsu m  floors can be 
har de ned an d ren dere d mor e dura ble an d imper viou� 
to th e in fluenc e of the weather. S aturat ing with 11.1 1 1 -
mo nium bo ra te is sai d to be espec ial ly use fu l  on ex
ter io r  w alls of buil dings , b arracks, etc.; on the latter. 
bec ause exper iments hM'e p rove d  an ant isept ic act ion 

of the liqu id. 

To Test Ivory for Genuineness.-As ivory is e xten
s ively emp loye d and c osts ab out twel ve marks (three 
dol l ars) per kil ogramme, it h as  been atte mpte d to su b
st itute a cheaper subst ance h avin g the s ame appear
ance. S ince ab out twenty years an artic le h as been 
w ork e d  up in th is in dust ry, wh ich, in c ontr adist incti on 
t o  th e gen uine an imal ivory, h as its orig in in the vege
t ab le king dom, be ing deri ved fr om the n ut of a p alm
l ike shrub c alle d  Phyteleph as macr o�arp a, wh os e  f ru it 
re aches th e s ize of an apple. Th is fru it h as a ve ry 
wh ite, e xcee dingly h ard ke rnel, wh ich c an b e  worke d  
like ivory. One hundre d of these fruits onl y  costi ng 
ab out fou r marks ( one doll ar) , the ir use offe rs g rea t 
ad vant ages. Worke d  on the l athe, thi s iv ory can be 
p asse d off as the genuin e article, the resemblanc e bei ng 
s o  great that it is s old at the s allle price. I t also c an b e  
c ol ore d just like gen uine ivory. M. Pas quier, of Lie ge , 
n ow g ives a. pr actical meth od in Sc ie nce en Fami l l e  t o  
dist ing uish the two var ie ties of ivory. It is the fol l ow
ing :  C onc ent rate d sulphu ric ac id app lied to veg e
tab le ivory wll l  c ause a pin k c olorin g t o  ap pe ar in 
about ten t o  twelv e  minutes, wh ich c an b e  r e move d by 
w ashing w it h  w ate r. App lie d on g enuin e ivory, th is 
acid does not affect it in any manner.-Journal der 
GoldschmiedekQQSt. 
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ADJ[lBAL SAXP80lI'. Patent_ and Warfare. 

Acting Rear · Admiral Willi am T. Sampson i s very If al l of the in venti on s  direc tl y  traceable to the in 
much in the p ublic eya at the pre sent ti me ,  when at spi rati on of w ar and to t he f e ve rish prep aration f or 
any m oment we may expe"t t o  he ar that his fleet h as  h ostil it ies should be pu t to use to-d ay , the men of th e 
att ac ke d  t he Sp anish C ape Ver de fleet. n avy w ould be kept p re tty busy and the coas t  defense 

Ad miral Samps on was born in Pal myr a, N. Y. , Fe b- f orce w ould h ave to be l argely increased. NEl arly all 
r uary 8, 1840. Hi s f at he r was a farmer , and could of these th ousands of devi ces f or the des tructi on.. of 
n ot affor d  t o  all ow his son to de vote muc h  of his ti me hostile ships and men req ui re ope rat ors p ossess ed of 
t o  his sch ool b ooks. When old en ough he went to m ore or less s cient ific t rainin g. Th us ,  when the day 
s ch ool ,  bu t i t  was ne cessa ry for hi m to do m uch of the arrives when th e • . w ar "  p at ents r e aliz e th e e xp ect a
h ard w ork k n own t o  f arme rs '  boys. The y oung man tions of thei r owne rs ,  figh tin g, both on s e a  an d l and , 
h ad an ins ati able desi re for inf orlllati on ,  an d, despite will he come s o  d ange rous and des tructive that eithe r 
the f act th at he h ad less ti me t o  dev ote t o  his st udies wh ole fleets and fo rts and arm ies will be annihil ate d, 
th an any of the res t of th e b oys in the Uni on Sch ool ,  01" the ve ry te rri ble aspe ct of such· wa r will bring about 
he s oon dist. anced th e m  in the ra ce. Young Samp son a f orced and l ast ing pe ace am on g the n ati ons of the 
was offe red the appoin tmen t to the Nav al Academy e arth. Th is re m ark able ten den cy in inven tive g enius 
by a C ongressm an. He ente red the Nav al A cade my m akes i t  n ecess ary t o  s afegua rd the A rmy and Navy 
in 1857, and g radu ated firs t in h is class th ree yea rs l ate r. Dep artments against the spe ci ous ple as of. cran ks of 
H is firs t cru ise w as m ade in the f rig ate " P ot om ac," in  all Itinds wh o are attempt ing t o  fois t up on the heads of 
1861, and in 1862 he w as commissi on ed a lieuten an t. He bu re aus s co res of crazy s ch emes wh ich may be infinitely 
wws de tailed to t.he i ron cl ad " P at aps co" in 1864, an d llI ore dest ru c! ive to ou r own si de th an to the enemy. 
in June , 1 865, wh ile he w as  e xe cut.ive offi ce r  of this Thi s  av al an che of p atented p roble ms for war cann ot 
vessel , he was ordered ' by the admiral of the fleet t o  be t oo cl osely s crutinized. k li mit must be set , t oo, 
enter  Ch arles ton H arb or and t o  re move or dest roy in the m orale of the dev ices. For instan ce ,  every r e
a ll sub marine m ines and t orped oes by which th e sp onsi bl e  g ove rn men t  ch ief m ay well hes it ate abou t 
eity was p rote cterl from i il vas ion. This was an e xceed- ad opt ing the paten t  of th at inhu man genius wh o p ro
in gly d iffi cult task, f or as s oon as the i ron clad ent ered p oses t o  annih il ate wh ole armies , or enti re cre ws of 
the h arbor, she wws met with a rain of bullets from w arsh ips , or the complete f orce in  a f ort ificati on by 
sh arpshoo te rs. See ing a n um be r  of h is Illell Id lled , means of a p owerfu l gas wh ich su ffocates eve ry liv ing 
Lieut. Samps on orde re d  them all bel ow, w h i l e  he re- bei n g. Snch dev ices g o  al ong with th e electr ica l pat
lllained as a t arget f or the rebel ri fles. The men had I ents t o  slay the en emy at who lesale at an entirely s afe 
scarcely obeyed the or der wh en the ironclad w as 
blo wn up by a su bmarine mine. The vessel 
s an k ,  car rying sev enty of the crew with he r. 
Lie ut. Samps on was bl own out one hund red feet , 
bu t w as rescued with  twen ty-fi ve of his men. He 
was at tached to the Nav al Academy fr om 1868 to 
187 1 ;  in 1874 h e  w as m ade a C omHi ande r. In 1879 
and 1882 he comlli anded the " Sw atara" on the 
Asi ati c stat ion. D uring the tw o ye ars whi ch 
foll owed he was st ati oned at the Nav al Obse rv a
tory ,  and d u ring th at ti me w as a mem be r  of 
the Internati on al Prime Me ridi an and Time 
C onfe ren ce. He had ch arge of the t orpp.d o sta
ti on in 1885 and 1886, and was als o  a me mbe r 
of the Board on Fortificat ions at the s ame 
ti me. He was app oint ed Supe rin tendent at 
the N av al Academy in 1886 and held this posi
tion unti l 1890. In 1889 he was prom oted to the 
rank of Captain, and in the next ye ar wa s 
placed i n  comm and of the cruiser " San Fran
cis co. " In 1892 he w as made Insp ector of 
Ordn an ce ,  and in 1893 he w as made Ch ief of 
the Bu re au of O rdn an ce. He held th is p ositi on 
until the " Iow a" was re ady to be com missi on ed ,  
when he w as  d et ailed to th at vessel. When 
the fl ee t  was s en t  to H avan a, C ap t. E! amps on 
was pl aced in  command and ra ised h is flag on 
t he cruise r " New Y ork." At the out bre ak of 
the w ar w ith Sp ain he w as made A cting Re ar 
A dmi ral by P resident McKinley. 
. In the navy h e  is reg arded as a g re at au th or

ity on t orped o work, and his le ct ures at the 
W ar C ollege h ave p roduced a p rof oun d im-

pression all over th e worl d. He d evised the 
d ouble-deck or supe rimposed turrets whi ch 
are n ow bein g  p ut on the b attleships " Ke ar
sarge " and . .  Kentuc ky "  in conjun ction with 
Lieut. Joseph St rauss. While Chief of the 
Bure au of Ordn an ce he assisted in the con· 
str ucti on of the g reat gun fa ct ory at the 
W ashington n avy y ard. P ers on ally , A dmiral 
Samps on is w ell l iked , and he might often be 
seen iu Washingt on pl aying tenn is w ith Se cret ary of 
St ate Olney. He is of sl igh t build and h is sh oulde rs 
are a trifle rounded. His eyes a re blue and his be ard 
and h ai r  a re gr ay ,  and th ough a m an of few w ords h e  is 
ve ry affabl e. H e  is rega rded as be ing ve ry res ourceful 
in an e me rgen cy and there is n o  qu esti on of the wisd om 
of the anth orities at Washingt on in p utting hi m i n  com
mand of the fleet at the p resent ti me. 

• • • 
Ho'W De'Wey O btained HI8 Plan8 of Manila. 

Mr. Will iam D ohe rty , an Ame ri can ornithologist and 
ent omol ogist of reputat ion , has jus t re tu rned to this 
count ry f rom the Ph ilipp ine Isl an ds ,  v ia Hong-Kong 
an d San Fran cis co. His l ates t  distin ction w as in suc
cessfu lly pwssing the Spanish customs officers at Manil a 
with t.he comple te pl ans of the city, the harbor, fortifi
cations and minute det ai ls of the armamen t. It w as a 
d an ge rous p roceedin g ,  but Mr. D ohe rty carried i t  out 
s uc cessf ully. The pl ans and d rawin gs we re con ce aled 
in a newly l aund ried shi rt whi ch w as fol ded , pinned 
and banded in the us ual s tyle and p u t  w ith othe r  c1 oth
iu g in hi s tr unk. He ar rived in H ong-K ong e arly in 
Ap ril and at on ce delivered these m os t  imp ort an t pa
pers t o  C om mod ore Dewey on the " Olymp ia." 

. � . ,  . 
A CURIOUSLY ann oy ing thef t is that of a neg at ive 

fi lm of the l ate s ol ar e clipse , t aken f or the cine mat o
gr ap h  by one of the Briti sh astr on omical exp editi ons 
to India. Between Buxar, in India, and London a box 
wu opened and only the ecliplI8 fllm taken. 

dist an ce. We are n ot re ady for th at h orrible we ap on 
yet. Su bm arine boats m ay als o be s till cl assed a mon g 
the e xt ra-h az ard ous i lllple ments of w arf are. 

Civi lians p robably do n ot und erst and th at the navy 
and the army d ist rus t  invent ions whi ch p rop ose to d o  
away wi th fighting. What with five th ous and d oll ar 
range finde rs and thi rty-five hundred dol l ar aut omo
bile t orpe does , and expensive guns and sub marine 
boats, and di rigi ble ele ct ri c  t orpe does and sea rchlights , 
and two m illi on doll ar b attl esh ips and h arbor mines 
and sixteen-in ch guns , fighting has become more and 
m ore s cientific, but the re is still the ele ment of d ange r 
th at the true s oldie r l oves , and which he can n ot es cape. 

The wizard Edison suggests the use  of large nu m
bers of can iste r l ights. He w ould fill the canis te rs with 
calcium carbide, with a small qu antity of cal ciu m  
ph osph ide mi xed in. These can iste r l ights could be 
pla ced in the w ate r ne ar the p at rol b oats or fired h alf a 
m ile aw ay f rom a mort ar. A cety lene gas w ould be 
given off frOID the conten ts of these caniste rs and this 
w ould be ignited c on tinu ously by the presen ce of 
sp ont ane ously in flammable phosph ure ted hyd rogen. 
Thus , g reat numb ers of che ap l ights could be pl aced 
ove r an are a equ al to a squ are mile , or e ven mor e. 
These li ghts burn f or a l ong time and reve al the ap
p ro ach of h os tile torped o b oats ,  whi ch see m to be so 
much fea re d. 

Then t here i s  an in ven ti on w hic h resemble s bottled 
lightning. The electricity is stored in condensers 
which hold as much as a. celestial thunderbolt, and 
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anything can be dest royed by it. It is unfort un ate 
that on e of the s cientific e xpe ri men te rs with th is terri
ble we ap on w as re cently kill ed by his own ligh tning. 

An ele ctri cal bomb h as been al mos t complet ed. The 
flyin g pr ojectile unr olls and c arri es al on g a copp er 
wire c onn ecte d with a p owerf ul dyn amo. When the 
bomb alights, it can be expl oded by t ouchin g a butt on 
at the fir in g  s tati on. 

Mr. S eely , in th e P atent Offi ce , has got up an e le c
tri cal gun wh ich will th r ow · a  contin uous s tre am of 
p roje ctiles cont aining h igh e xplosives. The range is 
six miles. '£wo Russ ian invent ors h ave a device for 
boring th e b ott om of a h ost ile sh ip full of h oles. This 
is to be done from a sub marine boat or othe rwise , and 
the h oles are made by an ele ct ri cal cont rivan ce w hi ch 
causes the metal of the armor t o  mel t and run d own ,  
thus le aving the h ole. 

C apt. Z alinski fu rn ishes h is ne w de� tructive devi ce ,  
whi ch is a flyin g torped o fitted with a d ry bat tery. 
This is to be th rown al ongside an en e my's sh ip and 
the w ate r ene rg izes and e xplodes th e affai r, and pr o
bably destr oy s  the vessel. - Army and Navy Jou rn al. 

• • • • • 
The L o b8ter Before a Cla8s In Cookery. 

Tea che rs of cooking in the p u bli c s ch ools of New 
Y ork City , whe re a good de al of attenti on is n ow g iven 
t o  th is SU bj ect, h ave re cently h ad the adv ant age of 
s ome most ·v alu able inst ru ct ion at the bi ol og ical l abora
t ory of Prof. C. L. Brist ol, of the Ne w York Univ e rs ity. 
O f  l ate spe cial attenti on has b e en p aid t o  th ose p ro
du cts of the an i ma l  kingd om th at serve man as f ood ,  

wi t h a s tu dy of the digestive pr ocesses of the 
lowe r au imals as a f oun dati on f or the st udy of 
the h um an aliment ary system. In connecti on 
with  th is branch of the su bj e ct Mrs . Mary E. 
Wil l ia ms, superv is or of cooking in the pubiic 
sch ools , s ays : " C onsidering the p reval en ce of 
in digest ion , I can n ot s ee why any one sh ould 
be su rprised because cook in g te achers study 
d iges tive pr ocesses ; "  and in oue of he r re cent 
p racti ca l  lectu res the su bject was the l obste r. 

Mrs. W illi ams sa id : " There is n o  w ay t o  
get the e at able part ou t of a l obste r ex cept 
by disse cting it. Then the anim al has some un
p al at able l ittle green g lands , which serv e it as 
kidneys , and which cooks often fail t o  rem ove. 
They qu ickly decomp ose and gener ate a vi olent 
p ois on , and if te ache rs in cooking convey n o  
p art of the ir bi ol og ical kn owledge but this t o  
the ir classes , it can s carcely be s aid t o  h ave 
be en ac quired in v ain. The kidn eys of fish 
als o  h ave an inj u ri ous effe ct if n ot t aken out. 
The lobste r is a lll ost cu rious anim al. 

" Its st omach is l ocated i n  its head and p ro
vi ded with teeth , and it gets a new t ooth eve ry 
ye ar. The sh ed din g of the skull is an ope rati on 
wh i ch n o  s cientist h as eve r been able to e x

pl ain. The anilll al hru; extremely l arge legs in 
comp aris on with its j oint.s ,  and yet it gets ou t 
of its coat of m ail by dr awing these h uge limbs 
th rough the tiny j oints. As might be expe ct
e d, it is completely ex h austed by th e t ime it  
h as accompl ished the feat, and always cra wls 
unde r a rock or int o the s and f or a couple of 
day s t o  rest and let its ne w shell h arden." 

Pr of. Brist ol s ays th at all an imals are just as 
odd as l obste rs when one gets acqu ainted wi th 
the m, and h is pup ils appe ar t o  find th em all 
equal ly inte restin g. M any of the tea chers ,  in
ste ad of going h ome after the le ct ure , st ay in the 
l abor at ory all d ay ,  and they h ave enti rely con
q uered the usu al fe min ine ave rsi on t o  an imals 
of the sm al l  and w riggl in g  type. T hey can 

h an dle a live crawfish with as mu ch un con ce rn as if it 
we re a kitten. and when the te ache rs t ake outings in 
t he count ry ,  the wil dflowe rs h ave a ri val in the vari
ous unpl eas an t t hin gs th at g row in st agn an t p ools. 

• • • 
The Current S upplelDent. 

The cu rren t SCIEN TIFIC A MERICAN SUPPLEMENT 
contains many arti cles of t imely inte rest. The de at. 
of Mr. Gladstone has beEn the event of the week , and 
" G lads tone and h is Pl ace in th e H ist ory of his Ti me ," 
by Mr. Ge orge W. Smalley, gives the vie ws of one wh o 
h ad a ra re and int imate opp ort unity for acquainting 
himself with the life and ch aracte r of the st at esm an. 
Gl adst one 's lates t p ort rait is the s u bje ct of the firs t
p age eng raving. 

" Admi ral C er ve ra" is ac companied by a p ortrait of 
t his Sp anish admi ral , wh o is in  comm and of the C ape 
Ve rde fleet. "Ame ri can C ompet iti on with Fr an ce in 
Agricultural P rodu cts ," f rolll a Fren ch p oint of v iew , 
discusses an i mp ort ant e con omi cal p roblem. " ' The 
L atest Dis cove ries of the Anti quity of Man," by P rof. 
D. G. Brint on , is an important arti cle by a gre at an
th rop ol ogist. " ' The Gold Fields of Aust rali a" de
scribes these imp ort an t mines. I I  Mal ay Life in the 
Ph ilippines ," by W. G. P al g rave , is con cl uded in this 
nu mbe r. This i s  one of the most inte resting accounts of 
the P hilippines whi ch we h ave seen. " The Schneider
Canet Q uick -F irin g B reech Mech anism" describes one 
of t he l atest mode rn g un s. 

I I  The M akin g of a Stained 
GI8S11 Window," by L. F. Day, is a very full article. 
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� SPANISH " CAPE VERDE " nut. 

(Continued from first page.) 
design, two of them being of 28 knots speed and 
one of 30 knots. The similarity in the ships is of 
great value in enabling the fleet as a whole to 
steam at any desired speed or move in any desired 
formation, instead of the faster ships having to 
wait for some slower vessels or the more powerful 
having to shield the weaker units when forming the 
line of battle. The disposition, arc of training and 
power of the batteries being almost identical in all the 
ships, a fighting position which is the best for one ship 
is the best for all the fleet. It is a well recognized fact 
in naval warfare that this homogeneity in a fleet is in 
itself a considerable source of strength, just as a fleet 
made up of ships of miscellaneous types and .having 
various speeds must accommodate itself to the slowest 
and weakest units or permit them to be destroyed 
piecemeal by the enemy. 

It is evident that the ships of the Spanish fighting 
line were designed with a view to fighting at a considc 
erable distance from their home base. To this end 
they possess three prime requisites : Seaworthiness, 
habitability and a large coal supply. They stand, high 

Placed within the shelter of the citadel, one forward, 
one aft, are two barbettes of 6-inch steel which pro� 
tect , the turning gear of two 10-inch guns, which 
are the most powerful weapons carried by the ship. 
They throw a 500-pound shell with a muzzle energy of 
14,430 foot-tons, which can penetrate over 20 inches of 
iron at 1,000 yards. Above the 6-inch battery is an
other rapid-fire battery of six 4'7-inch guns, each capa
ble of firing 7 or 8 shells per minute, which are good 
for a muzzle penetration of 15 inches of iron. These 
guns are protected by shields of Harvey steel. It will 
be seen that the armament is not only extremely pow
erful, but unusually well protected. The secondary 
rapid-fire battery consists of ten 6-pounders and ten 1-
pounders, with two machine guns in the tops. There 
are also four Whitehead torpedo tubes, protected by 6 
inches of armor. The speed is 20 knots and the coal car
rying capacity l.000 tons. It should be mentioned that; 
in addition to the belt and citadel armor, the " Colon" 
is further protected as to her vitals by a l�-inch deck; 
a cofferdam of water-exeluding celiuloE.e and the ar
rangement of her coal. Of the four ships of the Cape 
Verde squadron, she easi,ly stands first in all round fight
ing efficiency. 

345 
this might stop and burst the shells, it would not 
burst, them on the outside of the ship, as w oul d the 6-
inch side armor of the ,. Christobal Colon." 

The armament is powerful, though not Aqual to that 
of the "Colon." Its lack of armor protection however de
tracts greatly from its efficiency. There are two armor
piercirig ll-inch guns, one forward and one aft, which fil'e 
over 10�-inch steel barbettes carried on the main deck. 
'The barbettes communicate with the magazines belo \': 
the protective deck by means of thick armored tubes. a�; 
shown in the diagram, which will serve to protect the 
ammunition on its way up to the breech of the guns. 
Apart from the tubes, however, there is nothing bnt 
the thin �-inch plating of the ship's sides to prevent 
shells from being burst ben€ath the barbettes. It 
would not take many such shells, even from rapid-fire 
guns, to cut away the plate framing and girders that 
support the great weight of the barbette gun and turn
ing gear and tumble the whole structure into the hold 
of the ship. The same thing is true of the amidships 
battery of ten 5%-inch rapid-fire guns on the same 
deck. High explosive shells bursting beneath them 
would break up the deck and inevitably put them out 
of action. Four of the 5%-inch guns are carried on 

sponsons, which extend out 
from the sides of the ship 
and enable the guns to be 
trained fore and aft. On 
the gun deck below are 
eight 6-pounder and eight 
l-pounder rapid-fire guns 
and in the tops on the 
fighting masts are two 
machine guns. 

out of the water, they have 
abundance of berthing 
space between decks, and 
they are credited with a 
coal supply of 1 ,200 tons, or 
enough to carry them for 
10,000 miles at a 10-knot 
speed. The fleet, there
fore, has the characteris
tics which mark, or should 
mark, the ships of a na
tion with extensive colo
nial possessions, and which 
are con'spicuously present 
in the B r i t i s  h n a v y, 
whose nine battleships of 
the Prince George class 
can carry 2,250 tons of coal, 
or sufficient for them to 
steam for 19 days at a 
speed of about 15 knots an 
hour. It should be men
tioned, however, that, al
though the theoretical ra
dius of the " Vizcaya " 
type of ship is 10,000 
knots, it is not likely that 
in actual service it is so 
large.

' 
The auxiliary en

gines on board probably 
consume from 8 to 10 tons 
of coal per day, and this is 
to be deducted from the 

I I . _ -
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The l1-inch gun shown 
in our front page engrav· 
ing is a very formidahl " 
piece. capable of penetrat
ing the belts and gun po
sitions of our battleships 
at the ordinary fighting 
range. It is a 35-caliber 
weapon of the Hontoria 
type and weighs about 86 
tons. With a charge of 35.2 
pounds of powder it fires 
an armor-piercing shell of 
694 pounds with a "eloci
ty of 2,034 feet a second. 
The shell has a muzzle 
energy of 24,000 foot-tons 
and is capable of perforat
ing 28� inches of iron at 
the muzzle. This weapon, 
therefore, approaches the 
12-inch rifle Mark I of our 

DlAGRA)[ OF G U N S  AND AR)[OR OF AR.ORED CRUISER " CHRISTOBAL COLON." 

aUlount available for the 
main engines. 

Of the four armored 
cruisers in the Cape Verde 
fleet the " Christobal Co
Ion " is undoubtedly the 
most formidable both in 
armor and armament. She 
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navy, which has a foot-ton 
energy of 25,985 and a 
penetration of 30'8 inches. 

The curious domelike 
structure above the gun is 
a light !;hield a few inches 
in thickness which is bolt
ed to the carriage and ro
tates with the gun, the 

is one of six similar ships 
built or building at Sestri 
Ponente. in Italy. T wo 
of these, the " Guiseppe 
Gari baldi " and .. Varese," 
are being built for the 
Italian navy ; two, the 
" Garibaldi " and the "San 
Martino," form part of the 
Argentine navy ; the other 
two are the .. Uhristobal 
Colon " and the " Pedro DIAGRAll OF GUliS AND ARKOR OF ABKOBED QRUISEBS " VIZCAYA," " KABlA TERESA " AND " OQUENDO." 

bar bette being stationary. 
The shield is t oo thin to 
stop the heavier rapid-fire 
shells, which it would only 
serve to intercept and 
cause to burst inside. The 
Chinese removed the light 
shields of a similar kind 
from their guns on the 
" Chen Yuen " before the 
battle of the Yalu, con
sidering the gun crews 
would be ill less danger d'Aragon," now under con-

struction for Spain at the Italian yard. The most strik- The other three ships, " Vizcaya." " Maria Teresa "; 
ing feature in these ships is the unusual amount of side and "Almirante:Oquendo," were built at Bilbao, Spain, 
armor which they carry, in which respect they are and launched in 1890 and 1891. Their principal di
only surpassed by the French " Dupuy-de-Lome." mensions, etc. , are as follows : Length, 340 feet ; beaui, 
which is entirely covered from stem to stern with 4' . 65 feet ; draught,, 21� feet ; displacement, 7,000 tons ; 
inches of steel. The " Dupuy-de-Lome " was designed speed, about 20 knots for 'the " Teresa" and " Oquendo" 
after the French expert!! had proved the terrific de- and 21 knots for the " Vizcaya." The water line for 
structiveness of shells containing high explosives, and over two-thirds of the length is protected by a belt of 
realized the necessity of preventing their bursting steel 12 inches thick and 5� feet deep, part of it being 
within a warship. The " Christobal Colon "  is not so below and part above the water line. At each end of 
completely covered as the " Dupuy-de-Lome," but her the belts a transverse bulkhead of steel of the same 
armor is thicker and of Harvey steel. In the first place depth extends across the ship to prevent a raking shot 
she has a complete waterline belt of 6-inch Harvey from entering the engine and boiler rooms. At the 
steeL Above this and extending for about t wo-thirds top of the belt and bulkheads, or about two feet above 
of her length amidships is another helt of 6-inch steel the water line, is a steel deck 3 inches in thickness, 
which reaches to the upper deck, At each end of this which is level between the bulkheads, but curves down 
belt are transverse bulkheads of the same thickness to meet the stern and stem (see diagram) below the 
which extend clear across the ship and join the side, water line. So far, so good. as regards armor pro
walls of armor. thus constituting a great oblong fort or tection. The weak point' in this respect is the fact 
citadel. Within the shelter of this citadel is a power- that the sidell of the ship above the belt are entirely 
ful battery of ten 6-inch rapid-fire guns, five on each unprovided with annor. There is thu!! a space the full 
broadside. Each of these guns can be fired five or depth of two decks, or say about 15 feet, which is pene
six times a minu

.

te, and the tOO-pound shells hl!.ve \ trable by the smallest shells. It is true there are sev
a muzzle energy of 4,645 foot to.ns ·and are capable eral feet of coal Jtowed in the wake of the engines and 
<;>f penetrating 21 inches of iron at the muzzle. I boilers on the berth deck above the belt, and while, 

without them ; though the Japanese, who now are 
the owners of this ship, have replaced them, probably 
making them thicker and of better steel. 

The four cruisers of the Cape Verde fleet are all liber
ally supplied with torpedo tubes, the " Colon " having 
four and the other three ships six, two of which are 
submerged. The above-water t.ubes, owing to the terri
ble risk of having the torpedoes hit and exploded on 
the ship itself, are not likely to be used ; b ut the under
water tubes are very dangerous weapons, and if the 
swift Spanish ships should steam in to close range, they 
might even the fortunes of a losing fight by sinking one 
or more of the enemy. 

Accompanying the cruisers and acting as very useful 
scouts are three torpedo boat destroyers of the latest 
design and of exceptional power and speed. Two of 
them, the ., Fnror " and " Terror," which were built on 
the Clyde in 1896, are sister boats, 220 feet long, 22 feet 
beam, of 5� feet draught and 380 tOIlS displacement. 
They have engines of 6, 000 horse power and are capa
ble of 28 knots speed. They carry 100 tons of coal and, 
contrary to the popular opinion, can cruise for several 
thousand miles at 10 knots without replenishing their 
bunkers. They have two torpedo tubes and carry a �rew 
of 67 men. 'fhe " Plut on," bu.ilt last year on tbe Clyde-
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is 5  feet longer, 3� feet broader and of about the same 
draught. Its displacement is 400 tons, and its engines 
of 7,000 horse power drive it at a speed of 30 knots an 
hour. The three boats are, therefore, two-thirds the 
length of the big cruisers and are good seaworthy ves
sels capable of going anywhere with the fleet. They 
are heavily armed, carrying two 12-pounders, two 6-
pounders and tW8 1-pounders, and would be capable of 
sinking any torpedo boats they might overtake. 

Such is the Cape Verde fleet, whose speed and wide 
radius of action have already earned for it the title 
.. elusive. " Incapable of meeting our battleships in 
action with any hope of success, its admiral appears to 
be content with th reatening our communications and 
giving assistance to the beleaguered island by acting as 
a diversion to the fleets of Admiral Sampson and Com
modore Schley. The question of the capture or destruc
tion of the Cape Verde fleet is first and last a question 
of coal supply, for it will be the scarcity of this that 
will ultimately drive the Spanish admiral to an active 
engagement or send him back to Cadiz. 

. 4 . ' .  
Science Note •• 

M. Vallot's observatory on the top of Mont Blanc is 
to be moved from the Rochers des Bosses, where it 
now stands, to a rocky point at the same altitude, as 
the piling up of the snow in its present position inter
feres with scientific observations. The removal will 
be difficult, as the whole structure will have to be 
taken piece by piece on th.e backs of workmen to 
the lJew !lite at a height where any physical exertion is 
exhausting. It is hoped that the transfer will be com
pleted in one season. 

According to the B ulletin de la Socilitli FranQaise de 
Physique, M. Crlimieu has devised an ingenious llleans 
of producing elliptic sound vibrations in air. By the 
interference of the longitudinal vibrations of two 
organ pipes, placed at right angles, and vibrating 
under the influence of two d iapasons with the proper 
difference of phase, an elli ptic motion was set up at 
the intersection of the tubes, and its existence was 
made evident by means of delicate quartz fibers which 
followed all the movements of the air. 

Prof. Theobald Fischer contributes a short paper to 
Petermann's Mittheilungen on the .. moraine-amphi
t.heater " of the Lake of Garda, says Nature. The 
form of the moraine deposits on 1 he inner or Italian 
side · of the Alps differs markedly in type from that on 
the outer or German side. In the former type, of 
which the Lake of Garda affords an excellent example, 
the deposits are laid down in concentric ramparts 
which turn their convex side to the plains ; while in 
the latter we find the familiar expanded fan shape at 
the mouths of the valleys. Dr. Fischer avails himself 
of the very excellent maps and models furnished by the 
Italian service. 
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Prince Victor Emmanuel of Naples is said to be an EXPOSITION AT OK.AllA. 

expert electrician. He experiments on all its applica- The greatest exposition of America's resources and 
tions to light, sound, motive power and photography, the products of a nation's thrift ever witnessed, with 
and was one of the first persons in Italy to investigate the single exception of the World's Fair at Chicago in 
the Roentgen rays. 1893, will take place on-the banks of the Missouri in the 

It is reported that a huge central station will be con- summer and fall of 1898, at Omaha, Neb. It was at 

structed in Saxony to supply electricity throughout the first intended to make the exhibition a regional one,. 

kingdom; 168 towns will be connected with the station. devoted to the products, arts and industries of the 

-Electrotechnische Rundschau. States west of the Mississippi River, but this plan ex-
panded as the work progressed, and all the States were 

Twelve thousand mail cars of the German railroads invited to take part in it. Then there was some attempt 
are now lighted by electricity, storage batteries being to make it international in character, the foreign flavor 
employed. The light has given full satisfaction and is being dear to American hearts at American fairs, as is 
also said to be cheaper than the gas light used hither- just and natural, and this attempt has been quite suc
to.-Uhland's Wochenschrift. cessful, as several countries will participate. The work 

The Western Electrician has paid great attention of preparation is well under way, and there is satisfac
to the electrical aspects of the war and has published tory assurance that every building will be completed 
several columns each week devoted to this subject. A and every exhibit in place when the gates are opened 
report from Hong-Kong brought by the steamer "Gaelic" to the public on June 1. The exhibition will continue 
states that the night before this vessel left Hong-Kong, open until N ovem ber. 
Commodore Dewey gave an exhibition of electric light Anyone who visited either of the Paris expositions 
signaling. The Commodore is particularly interested will readily concede that, although no nation surpasses 
in this branch of naval tactics, as he was at the head of the French in artistic capacity and perhaps nOlle equals 
the naval commission which authorized and formulated that country in the development of landscape gardp.n
the method and code. The signals of the war vessels ing, it is a fact that from an exterior point of view all 
in the harbor of Hong-Kong were answered almost in- of the exhibitions held there have been singularly un
stantaileously from the other ships anchored at vari- attractive. 'l'he first two expositions were held in the 
ous distances. Palais de I'Industrie and were completely housed un-

It would be suicidal for a vessel to enter New York der a single roof, and there was no special attempt at 

Harbor at night under the prelSent regulations. All beautifying the grounds im mediately about the Exposi

the channels of the harbor are planted with contact tion building. And the same was true, in a degree, of 

mines, which, while harmless in the day time, would ex- the World's Fair in 1889. The space was .so . valuable 

plode at night by contact. Patrol boats enforce the that the whole thing was crowded, and there was li ttle 

orders of the authorities and protect the mines and opportunity for any d isplay of landscape gardening. 

cables from the knives and nets of the shad fishermen It was reserved for Chicago, in 1893, to make land

or those who are disposed to destroy the mines out of scape gardening a feature of the World's Fair ; and no 

sympathy with the Spaniards. A large number of one who was privileged to see that dream of beauty 

mines have been placed in our harbors on the Atlantic will doubt the wisdom of the effort. 

and the Gulf coast. One or two of the mines which Profiting by the experience of the Columbian Expo

have been cut away from the cables by the propeller of a sition, Omaha proposes in the forthcoming Trans-Mis

boat or otherwise have been blown up by the engineers sissippi Fair to pay special attention to scenic effect. 

as an object lesson, and the result showed that they are The situation of the grounds lends itself in a remarka

in perfect order. Mines have also been placed in Long ble way to such an endeavor. There is a splendid pla

Island' Sound. teau covering two hundred acres, breaking off sheer into 

The lack of a trans-Pacific cable under American the gorge which constitutes the valley of the Missouri 

control was greatly felt after the victory of Manila. River. The outlook from the top of this bluff, which 

The ordinary rate from Chicago to the Philippine has been provided by nature, is magnificent and inspir

Islands is $2 .41 a word. ing beyond expression. Throughout a stretch of a mile 
the visitor may stand and with his eyes sweep that 

During the bombardment at Matanzas, on April 27. beautiflll valley, with the bluffs of Iowa beyond, for a 
the electrical ammunition hoists and the turning gear . great distance. At his feet the river bank and stretch
of the New York worked admirably. This news is ing southward the busy outskirts of the city of Omaha 
specially gratifying to those who contended that the are seen. Beyond sweeps the majestic river, laden with 
electrical transmission of power on shipboard is as reli- steamboats and all forms of passenger and freight craft 
able as it is convenient and economical. -a typical scene-while in the distance are the marsh-

A rather remarkable accident with chloroform is re
ported from the Catholic Hospital at Herne, West
phalia. It appears that a man had to be operated 
upon at once for a gunshot wound, and the operation 
being difficult, the time extended to about four hours. 
The illuminant in the room was gas, and it is supposed 
that it decomposed the chloroform with evolution of 
chlorinated vapors, with the result of incapacitating 
t.he two surgeons and so seriously inj uring the sisters 
in attendance that one died on the second day, and 
the lives of the others were in great danger. The mat
ter is of special interest, because operations have to 
be performed occasional ly without preparation, and 
it would seem, from this experience, that only the in
candescent electric lamp can be safe. 

An elaborate signal service system along the south- land bottoms backed by the imposing mesas of the ad
ern coast of New England, with thirty-four stations, is jacent State. 
manned by New York militia. If a patrol boat should But this is all natural and God-given. It is to that 
sight one of the enemy's ships approaching Long Island which art is developing-the exposition grounds proper 
Sound, she would immediately put in under full  steam -that the visitor will · turn with chief interest. The 
for a coast life saving station- on the southern Long landscape gardening on what is known as the Bluff 
Island shore and signal the militiamen stationed there Tract promises to be most impol!ing. A vast quantity 
of the approach of the invading ship. The news would of flowers, shrubs and t rees will be set out so as to form 
at once be sent on by telephone to Fire Island, Quogue a beautifully shaded garden spot. There will be laby
or Montauk Point, whichever station was nearest. rinths, graveled walks, the more conventional geome
'I'hese stations are in direct telegraphic communication tric flower beds, hedgerows and lovers' nooks, all i n  
w i t h  the Navy Yard a t  Brooklyn. A s  soon as the mes- such profusion and with such a wealth o f  verdure that 
sage was received by telephone at one of the three sig- one may walk by the hour in the serene belief that he 
nal stations named, it would be immediately transmit- is far from the madding crowd in the fastnesses of 
ted to the Navy Yard. Nature itself. But in sharp contrast will be the Court 

It is  said, for the first time in the experience of an 
army in actual service, the commanding officers of the 
U nited States troops will have complete outfits for 
I llaintainillg telegraphic communications with the va
rious brigades and regiments that go to make the di
visions and corps of the army. General Greely also 
has equipped and has ready for service his field tele
graph outfit. 

of Honor, over the way. Here the long lagoon, dotted 
by lazy gondolas, weaving in and out and under the 
graceful arches of the bridges ; the picturesque foun
tains playing in the bright sunlight, the walled sides of 
the water flanked by the greenest of grass plats, with 
here and there a pedestaled Apollo or laugh ing faun, a 
Bacchus or the struggling Laocoon or the classic figure 
of the Venus de'Medici, backed by the i m posing line of 
stately buildi ngs and graceful arches and colonnades
all these will make up a picture of amazing beauty and 
impreSSIVeness. It w ill not be a .. White City. " The 
artists have h it upon a color scheme which will relieve 
the scene from the hard glare of monotonous concrete, 
so trying to the eyes at Chicago. The buildings are to 
be done in neutral tints of Pompeian red and brown 
and ocher. This is daring and at first thought would 
seem incongruous. But careful tests have been made, 
and all now agree that it will  be a great improvement. 
It will really be suggestive of Sienna marble, and will 
be most harmonious and effective. 

At a meeting of the New York Academy of Sciences, 
on January 24, Mr. E. L. Thorndike, of Colu lllbia 
University, gave all account of a long series of interest
ing experiments on comparative psychology. These 
experiments were made upon cats, ch ickens, dogs, 
monkeys and other animals, and were supplemented 
b� the experience of pl'Ofessional animal traiuers. Ac
cording to a report in Science, cats were placed in  
boxes with doors so  arranged that they could be  
opened from the  inside in  various ways, in one set of 
experiments by pressing a latch, in another by pulling 
a cord, by pulling a hook attached to a cord, or by 
turning a button. Again the arrangement was more 
complicated. and two or three separate movements 
had to be combined in order to release the door and 
let the animal out to reach the fish placed outside the 
cage. Curves were given showing the rate at which 
the kittens learned the various tricks, the time taken 
to get out becoming gradually shorter. The trick 
was always learned by accident ; one lucky hit would 
prepare the way for another. There was no trace of 
rational inference. Seeing another animal do the 
trick a hundred times was no help. N or was it possible 
to tBach the trick by taking the kitten's paw and put
ting it on the latch, and so opening the door, no mat
ter how often it was repeated. A habit once formed 
artificially will overpower natural instincts. A chicken 
that had been compelled to jump from a box to the 
floor in a roundabout way by a cardboard placed in its 
way, felt unable to jump down to its food directly when 
the card wu taken a.way. 

The War Department has decided to erect sets of the 
" telephotos" at the fortifications at Boston, New York, 
Fort Monroe, Key West and San Francisco, so that 
news, instruction and general communications may be 
transmitted by night as well as by day between the 
army fortifications which will be in telegraphic com 
munication with Washington and the fleets o r  vessels 
of the navy which may be under the guns of the forts 
or in adjacent waters. It is the intention of the gov
ernment to equip other stations along the coast with 
t hese signals. The inventor has devised a small auto
matic auxiliary engine connected to a dynamo of suffi
cient size to supply the lights of the "telephotos. "  This 
could be installed at a small cost and could be run 
without requiring the services of a skilled engineer or 
attendant. 

The great 60-inch search light which was used at the 
World's Fair now guards the approaches to the harbor 
at Norfolk, Va. , the latter being protected by means 
of submarine mines. A modern ba.ttery of rapid-fire 
guns for use against torpooo boats and light-draught 
gun-boats have p-ea.tly incHd8ed the eft!ciency of the 
tort. 

The marvelous progress that has been made in the 
In'ollnds has effectually dispelled any fears that the 
buildings would not be ready in time or that the open
ing might be delayed. The experience gained from for
mer expositions has enabled contractors and workmen 
to erect and complete exposition buildings much more 
rapidly than was possible even five years ago, and the 
task of installing exhibits will be a comparatively easy 
matter, as every inch of space is shown on plans drawn 
tor the purpose of facil itating the work. The govern
ing board has acted wisely in employing a firm of 
Boaton a.rc.biteots to make the general plan of the 
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grounds and t o  control the whole building scheme ; Across Sherman Avenue is a viaduct which connects 
the principal buildings have been divided among the the Main with the Bluff tracts. The latter will contain 
best architects of Western cities. the State Buildings, the Horticultural Building and the 

pledged to treat the visitor courteously and answer 
his questions or put him in the way of getting them 
answered. 

The beautiful building of electricity, simple, but ef· Midway. The transportation facilities are excellent, and ex
tensive preparations are being made for the entertain
ment of the guests. With a number of good hotels, 
together with the many new lodging houses being 
erected, there will be no scarcity of excellent accom· 
modations. 

fective in design, stands nearly finished. Its ornamen- The Horticultural Building is designed in the Corin
tation, symbolic of its exhibits, shows -clear designs in thian and Ionic styles, and will furnish 27,000 square 
cogwheels and electrical machinery. The most com- feet of space for exhibits. 
plete and elaborate display of everything pertaining to The main feature of this building is a central dome, 
the infant yet ever-developing science will be shown. with an open gallery from which visitors may view 
Tesla, Edison and Prof. Thompson will have individual the surrounding country from a height of 110 feet. The 
exhibits. main entrance will be through a portico supported by 

. . .  , . 
A Parisian Scientific Toy Picture Book. 

In the section devoted to machine!'y will be found a free Corinthian columns. - The pictures represent the most familiar domestic 
animals, and each animal speaks its own language. To 
cause it to break silence, it suffices to pull a little string 
at  the edge of  the book. Here are a rooster, a cow, a 
laJ.qb, little birds in their nest, a donkey, a cuckoo, a 

splendid and complete collection of agricultural me- The State Buildings are progressing rapidly. Illinois 
chanism, the finest ever exhibited at any exposition. will have an exceedingly pretty and pretentious home, 

The Agricultural Building will command much at- designed in a combination of Greek and Byzantine 
tention and the Temple of Ceres is well fitted to ex- architecture, with a dome 1 15 feet high. Nebraska's 

hibit the agricultural 
products of this won
derful Western country. 
Facing it and across the 
lake. is the Fine Arts 
Building, It is con
structed in form of two 
Greek crosseR, which are 
con nected by a court. 
A splendid art collec
tion is being made and 
new exh ibits are pro
mised evet·y day. The 
bui l d i n g  itself will  be 
one of the most beauti
ful on the grounds� It 
will be finished in ivo
ry, but a frieze five feet 

goat. On the last page 
are children who are 
welcoming t h e  i r pa
rents. If we pull at 
each page the string 
spoken of above, we 
shall hear the charac
teristic c r y of e a c h 
creature. The roostet' 
crows. an d h is cry is 
very well imitated. The 

donkey hee-haws, the 

la.mb bleats, the ! i tt. le 
birds t w itter, the cow 
moos, the cuckoo sings, 
and the little children 
call out " papa " an d  

WEsr DOllIE ' OF F INE  ARTS BunDING. " VIEW NORTHEAST FROM WES! DOllIE OF FINE ARTS BUILDING. 

THE TRANS-MISSISSIPPI AND INTERNATIONAL EXPOSITION AT OMAHA. 
high, which surrounds the building, will be artistically 
colored, and will add a contrasting bit of beauty to the 
whole conceit. 

The Government Buildi ng, which, with its huge 
dome and immense wings which flank it on either side, 
reminds one so strongly of the national Capitol at 
Washington,  will stand facing the lake and overlook
ing the main court. Curving colonnades which stretch 
away on either side connect it with the Agriculture and 
Fine Arts Bui ldings. Surmounting the dome will be a 
reproduction of the famous " Liberty Enlightening the 
World," and from the ground to the torch in her hand 
the distance will be 178 feet. The statuary which will 
adorn these different buildings is well nigh completed. 
That which will ornament the Government Building 
was made in Washington, D. C. , while that of the Elec
tricity, Manufactures, Fine Arts and other buildings 
has been made in Chicago, St. Louis, Nashville and 
other cities. 

commodious building is 90 by 145 feet. Iowa, Wyom- " mamma." These various results are obtained very 
ing, Colorado, South Dakota, Wisconsin, Montana, simply with the aid of small bellows placed in a 
and even far-off New Jersey are already at work in the box hidden in the book. When the string is pulled 
preparation of plans for buildings. One of the most the air enters the corresponding bellows, and is then 
novel will be Georgia's Pine Palace, built of native expelled by a spring that tends to return the bellows 
lumber and highly polished. An immense wigwam to its original position. The air makes its exit through 
will represent Pottawattamie County in Iowa, while a special tube appropriate for each cry, and at the 
Missouri will boast of three beautiful buildings. The same time the bellows meet with certain obstacles 
other State buildings are rapidly materializing, and it placed on a wire. These arrangements have been care
will be safe to say that when the exposition opens its fully studied with a view to producing the proper 
gates on June 1, no less than thirty-four of our States sounds.-La Nature. 
will be fittingly represented. • • •  ' • 

A curious innovation will be a Bureau of Courtesy. THE legend of Romulus and Remus being suckled by 
Not only is the idea novel, but it is surprising to learn a she wolf passes for a fable, but the researches of 
that nearly all the people in Omaha will be enrolled in ' naturalists lend it color. In India native chi ldren have 
the committee. Every mem ber will wear a badge, and been nursed by wolves and lived with them. Negroes 
visitors will be at liberty to address anyone wearing aver tbat anthropoid apes have suckled babies. Ro
one of these badges, and ask for any information tbey manes bas cited as a fact the suckling of three young 
may like. The member, on the other hand, will be rats by a cat whose kittens bad been taken from her. 
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RECENTLY PATENTED INVENTIONS. santly until, by mannal force, a crank shaft is turned, tlon being of snch constructii)Jl that the cap may be 

readily displaced without injuriDg the gasket aud with
out chipping the material of th� jar. 'l'he gaI'C8, more
over, may be automatically and effectively exhausted 
dnring the pr0Ce88 of preserving · the contents of the 
jar. 

the lift bar, and a supplemental key-bolt with tumbler 
arranged to be projected against the inner side of the 
end of the rwIin bolt to lock it. The bolt can be op
erated by the knob shaft or be locked by a key so that it 
cannot be operated by the knob shaft. 

Agricultural Implcmcnts. 
:�:i �c:�;:e:

�::aU:t
:;::' :en�e:!� allmn bell 

GRASS CLIPPING DEVICE. -John Mc 
Callnm, Chippewa Falls, Wi.. This grass cntting de

vice comprises cntting and operating mechanisms, a 
gniding handle formed in two parts screw-threaded on 
each other, each part having one of the mechanisms 
attached thereto, and an arm monnted upon one part 
having a locking pin thereon. The adjacent end of the 
other part is provided with a series of holes arran¢ 
on a spiral corresponding to the thread of the con
nection and adapted to receive the locking pin. The de
vice can be worked by one or both hands of the operator 
and can be easily moved in any direction, �o as to clip 
graBS around trees or shrubbery. 

COMBINED COTTON SEED PLANTER 
AND FERTrLIZER DISTRmUTER.-Walter G. Gray, Mar
rowbone, Tenn. The inventor has in this patent devised 
a machine which is del'igned to make a Jidge, trench and 
top it, plant the cotton seed and supply the fertilizer, and 
which will then close the trench in the ridge. covering 
the seed, all of _which operations take place almost at 
the same time or in -quick succession. 'fbe machine is, 
furthermore, provided with plows enabling it to make 
a large or a small ridlte, with either two or four fnrrows 
to the ridge. A novel seed ·distributing device permits 
but a few seeds at a time being taken from the hopper 
and delivered to the drill or chute. 

CORN H EADER. -William A. Wilson, 
Centropolis, Kan. This machine comprises a frame, a 
platform mounted to swing thereon, a lever fulcr\lmed 
on the axis of the platform and having its upper portion 
extended forwardlJ beyond the axis, a standard fixed to 
the platform and havmg a sliding connection with the 
npper end of the lever, a link pivoted to the lower end 
of the lever and extendiJll( forwardly, a hand-lever 
mounted en the frame and connected witl> the link, and 
a bell-crank lever also mounted on the frame and con
nected with the link, the bell-crank being within reach 
of the driver's foot. 

Bleycle Improvements. 

RICYCLE CAISOPY.-.facnb .T. Metzger, 
Cleveland, O. In this canopy a base section capable ef 
being attached to the stem of a bicycle, supports a tuhu
lar standard in which a rod is adjustably held. A block 
is located at the npper end ef the rod and is. adjnstably 
beld thereto by a thumb !!Crew. Two pivotaily-cOllDected 
members are mounted on the block and form a fork, the 
arms of which extend upward and outward in opposite 
directions. To tbe upper ends of the members tbe cano
py is attached, which is, conseqnently, adjnstably held 
in place. The canopy can also be used as a sail both in 
running with and \'eaching on the wind. 

H A N D L R B A R. -Thomas Vantuyl, 
Nichols, la. This handle-bar comprises a haitdle-bar 
stem formed with a head having intemal notches, a flt· 
ting monnted to turn in the head and formed at its ends 
with bearin�, handle arms engaging the bearings with 
their blner longitudinal ends, and a key held in the fit
ting and engaging notches in the handle arm enOs and 
notches in tbe head. The arms are designed to permit 
Independent adjnstment either longitndinally or trans
versely. 

Mechanical Devices. 

C E N T  E R I N G  MACHINE. -Jacob :£I. 
Brewer, New Straitsville, O. This centering machine 
comprises a series of revoluble spindles adapted to carry 
a sqnaring tool, a drill and a reamer arranged In tbe same 
plane, a carriage mounted to slide toward and from the 
tools, a cross-slide mevable on the carriages at right 
angles to the movement thereof, a holding device on the 
crOBS.slide, for holding the work in the same plane as 
the tools, means for moving the carriage forward and 
backward to carry the work to and from the tools, and 
means for adjusting the cross-slide, to carry t.he work 
sncce88ively in alignment with the tool., and for locking 
the slide to the carriage after it has been adjnsted. The 
machine is especially designed for conveniently and 
accurately centering the stock to be tnrned in a lathe or 
like machine. 

DIE STOCK.-William H .  S weit.zer, Dan
ville, Ill. Connected to a die-stock having radial han
dle hare and radial recesses for dies in opposite faces 
of the stock are a nnmber of thread-cntting diesengaging 
the recesses of the �tock, a central die occupying the 
reces�es on one side and the other dies being disposed 
abont the center and in the recesses on the other side of 
the stock, each die comprising a fixed section and a 
movable section, and a set �rew bolt for adjnsting each 
movable die sectiOJl, the bolts each having a threaded 
engagement with the die !<tock. 

COMBINED CHAIR AND BEDSTEAD.
Joseph Dixon, London. EnglaIid. · This combined folding 
chair and bedstead comprises a legl!'ed seat frame, a leg 
rest slidable thereon, and provided with separate legs, a 
hack frame pivoted on the seat frame and adapted to 
form a bed extension therefor in an opposite direction to 
the sUdable leg rest, a brace pivoted on the back frame, 
extension legs pivoted on the brace and adapted to en· 
gage the back frame and means for locking the brace in 
place en the back frame. The chair can be conveniently 
folded for storage and is designed for nse as a reclining 
chair, sitting chair or bedstead. 

END GATE FASTENING. - John S. 

MEDICINE DROPPER.-James B. Scher
merhom. Malden, N. Y. To the gl888 tube of this medi· 
Cine dropper a rubber nipple is secnred. A protective 
casing fits on the tube and has a recess on its upper face 
receiving the lower edge of the nipple and the adjacent 
edge of the tube, the side wall of the receBS being under· 
cut whereby to receive an adhesive substance. A stopper 
is fitted on the tube below tIie protective casing, to 
which it Is secnred, the stopper being of a diameter leBS 
truin the casing, whereby the latter will project over the 
upper edge of the bottle in whose neck the stopper is in
serted. By this means the dropper is protected against 
breakage and lOBS. 

PHOTOGRAPHIC PLATE HOLDER.-Ja-
Court, Memphis, Tenn. This invention provides a fast- cob Schaub, Salt Lake City, Utah. The object of tbis 
ening for end gates, which fastening has an eyebolt or Inv�ntlon is to provide au improved photographic 
eyebolts run through the sides of the wagon body just plate holder which will allow insertion and removal 
rearward of the end gate and held by a vertically ex- ef plates with greater ease and celerity than hereto
tending rod which p888eB through eyes In the bolts and fore, al!d by which the. plates shall be more securely 
which also engages sockets formed one on each wear held in place, so that they shall be in ne danger of being 
plate for the eyebolts, by which sockets the rod Is held dislodged by jolting in traveling or otherwise. For this 
steadily. I pnrpose tbe inventor proVides the frame of the plate-

A SH SIF'I'ER. -Jam es H and Ed mnnd holder with a hinged section which is arrauged at the 
W. Countiss, Camden, N. J. A casing having an open. end �pposite .the slide entrance. When tbe slid� is 
ing in its bottom and an opening in its side, and a screen full.y mse�d It engages �d locks th? .movable sectJo�, 
diagonally placed in the casing, extending from its WhiCbj S�lgh�y overlappmg the sensItive plate, holds It 
closed to its open side, is provided with a dumping plat- secure y n p ace, 
form located beneath the �reening surface, a pivoted 
chute located above the screening snrface, a door con_ 
nected with the·chute and a rod connecting the platform 
with the chute. The cbute is of such length as to ex
tend from side to side of the casing and the connection 
between the chute and platform Bnch that when the 
chute is closed the platform will be opened to discharge 
its load. 

Designs. 

Box LID COVKR.-Joseph L. Con way, 
Sioux City, Iowa. The leading feature of this design 
comprises a body portion, members projecting from 
the body at one end about right angles to one side face, 
and additional members at the opposite end ranging in a 
direction diagonal to a side edge of the body. 

RAILWAY SWITCH. - William Harris, 
Belleridge, Pa., and Wilbnr J. Harris, Monnt Pleasant, 
O. This IDvention makes use of a deflecting rail and 
fixed switch points in connection with meehanism 
monnted npon the car and iInder mannsl control; the 
switch points may be made to engage the defiecting 
rail to shift the car sideways. The mechanism npon the 
car comprises an eccentric sleeve journaled on the axle, 

BOTTLE.-Constan tine Wagner, New 
York City. In this design, the chief featnre is a two
bored single neck rising from the apex of the tapering 
top of the bottle body, a portion of the neck appearing 
as depending from tbe top within the body. the exterior 
surface of the neck presenting an nnbroken continnity 
In a tran�verse direction. 

a deflecting wheel jonrnaled on the eccentric sleeve, a SCREW. -Philip W. Cat'si l ,  Garner, Ia. 
gear on the sleeve concentric with the axle, a rock bar -This invention relates to screws having their plain or 
held in engagement with the gear, a pinion fixed to the untbreaded portions bent or cnrved to adapt them to serve 
axle, a frame having top and bottom racks engagable as hooks, and it has for Its object the provision of a 
with the pinion and connected with the rack bar, aud �rew which can be convenientlv screw�d st.raight into 
suitable levers and springs by which the frame may be an object by an ordinary �rew driver. The invention 
depressed or raised to engage either rack with the pinion, consists in providin,z the bead of the screw with a slot, 
and thns to cause its horizontal movement in either di. the o.:ittom of which is at an angle to the face of the 
rection, and by reason of the connection with the rack head and perpendicnlar to the longitudinal axis of the BRAKE S HOE. - Oliver B. Whitney, 
har to tum the eccentric sleeve in either direction. The body of the �rew. Marlborough, N. Y. The essential portion of this de· 
frame is also constructed witb locking receBSes receiv- CAR C OUPLING.-J ames M. Brown and 

sign consillts in an approxlmately wedge-shaped shoe 
• • r· • block having a straight base and a segmental b$6 ter-Ing the pinion to IiImtthe honzontal movement of the Leo D. Peak, Exeter, Ill. ThIs car coupling comprises a minating in a wedge-shaped point, and formed with a frame and to hold it In either extreme position. chambered draw-head, an elongated conpling link having depre88ion having a narrow strip or tongne at one side of 

BENDING MACHINE. - C harles Sey· a laterally hooked ontsr end; and a twist at the side the shoe block, the strip terminating at er near the be
monr, Defiance, O. In this bending apparatns a form is rearward of the hook, the link being pivoted near its ginning of the wedge-shaped point. 

rted t d be din ted rear end at the rear of the draw-head chamber, a limb · snppo on a rame an two n g arms are moun pIvoted at the side of the coupling link and spring- SUSPENDE R BUCKLE. - Aaron Cole
below the form. A m aster �trap extends from one arm pressed thereon opposite from the hook, and means to man, New York City. This design consists of a front 
to the other, means being also provided f'lr awinging the 

rock the link laterally against the PreBSure of the plate havinll' the configuration '1f a miniature horseshoe 
arms. A rope is run beneath the .  arms and rolls over 

limb. with a conventionalized frog extending from the toe to 
pulleys carried by the frame. Springs serve to draw the the heels, a loop plate appearing WIth a serrated npper 
rope taut beneath the arms, the rope forming a yielding STEELYARD. - C harles H. Bartlett, edge at the rear of the horseshoe-shaped front plate. support for the inner ends of the arms, and serving to Bristol, England. With the short arm of this steelyard 
t.hrnst the arm toward the ferm, thns cansing the timber are connected two sets of knife-edge centers at different TIP FOR UMBRELLA OR PARASOL RIBS. 
to be bent which Is contained between the arms. distances from the center of s�penslon, and a single -Charles H. Peddrick, Jr., New York City. The lead

AUTOMATIC VEHICLE BRAKE.--J oseph hanger provided with two sets of bearings adapted to ing feature of this design consists of a bead arranged en 

Samuel Elliott, Eddy, Tex. Connected with brake-beam rest on either eet of centers inditl'erently, and having a a tip between the base and apex ends thereof. 
En�l neerln:. roda and levere arranged in tbe rear of the brak�beam shifting coo'llectioD _ wlth the load snspension devi� PUZZLE Box. -Hi'ram C. Clark e, West 

G A S OR OIL EN GINE. -Frank S. Mead, and in the same plane therewith, are a yoke having a whereby the load may be cansed to bear throngh the Winfield, N. Y. This design relates to puzzle boxes in 
Montreal, Canada. This engine consists of a power cyl. central hook to which a spring Ie attached, a threaded hanger entirely npon the one or other set ot centers. An which a labyrinth is provided, through the mazes of 
Inder, a channel for the supply of compressed air, a pull-rod paBBing through a threaded bore in tlO& yoke, adjustable weight carriage is adapted to engage with the which marbles may be caused to travel, and the <iesign 
channel for the snpply of liquid fuel, a pa888ge leading and a hand mechalnllm comprising a lever arranged par. uotched lower edge of tbe steelyard, and Is provided consists in tbe novel c'1nfiguration of the base and walls 
from both channels to the cylinder, and a piston ac· allel to the brake levers, the rod and the nand levp.r. The with notched indices referring to two scales on the same forming the labyrinth. 
tuated by the engine and so arranged as to control the brake apparatus is connected with a link ijUBpended frow face ef t.he steelyard. The steelyard is selt-adjustable NOTE.-Copies ef any of the above patents will be 
admi88ion of air and fuel to the cylinder. A spraying the front axle. Througn a device consisting of an elon- for Ught and heavy loads alike, and the weight is pre- Iilrnished by Munn & Co. for 10 cents each. I'le!U!e 
Jevice is located adjacent to the werking chamber, and gated link having an npward curve at its middle the pull vented from mnning down the tall of the steelyard when send name of the patentee, title of invention, and date 

o t:,e spraying device the valved delivery port of an rod P888es and has a cross-pin arranged In the rear of the the latter·888nmes an inclined position. The denomina- of tbIB paper. 
air compression pump is connected. The delivery tube curved portion of the device. To the front end of this tions of standard weIghts may be read otI from scales.on "!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!!'!!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!"!!!!!!!!! 
is directly controlled by the movement of the pump- device the lift lever and rod are attached. The brakes the same side of the tall. 

NEW BOOKS, ETC. piston for injecting a spray of liquid fuel into the work· ' are applied by tbe team when holding back, snch resnlt '!'RUSS PAD.-Smith Tucker, Medina, 
ing chamber after the exhaust is closed. being obtained throngb the fiexible connection between N. Y. The truBS pad for which this patent was granted 

DIFFERENTIAL P I STON V ALVE .-Nich- the neck yoke arid !evers operating the brake beam. Is formed of rigid material and constructed so that the 
LUBRICANTS, OILS AND GREASES. Treat

ed Theoretically and Givi ng" Practi
cal Information Regarding their Com
position, Uses and Manufacture. A 
Practical Guide for Manufacturers, 
Engineers a n d  Users in General of 
Lubricants. By Lloyd 1. Redwood . 
Ne w York : Spon & C hamberlain. 
1898. Pp. 54. Price $1. 50. 

'lIas Power, New York OIty. The valve-body of this 
valve is provided with an inlet and outlet and a valve 
seat. A cylinder is secured to the valve body above the 
valve �.at and has its lower open end in commnnication 
with tbe inlet of the body. A piston located in the cyl. 
inder is provided with a loo.ely sliding stem by which 
it is operated and with a �tem projecting from its lower 
end. A valve is loosely mounted on the stem projecting 
from the lower end of the piston and is adapted to rest 
npon the valve seat. '1'he area of the top of the valve 
being greater than that of the piston, the valve is held 
to its seat. When raised from its seat, the PreBSure of tbe 
finid on the lower end of the piston will canse it to slide 
npward to open the valve cntirely and hold it open. 

Elcctrlcal Applianccs. 

ELECTRICAL STEERI NG ApPARATUS.
Harry O. F. Bindemann, Madrid, Spain. Connected 
with a mdder, oppositely rotating motors and clutches 
for operatively connecting the rudder with either of the 
motorS, are an axle er pivot controlled by the oper-. 
ator, a switch arm capabl� of a limited rotary move
ment relatively to the pivot and having an incltned sur· 
face, a pin projecting from the pivot and engaging the 
inclined surface, a spring for keeping the pin agrunst the 
inclined surface, contact device. arranged to be en· 
gaged by the switeh-arm and electrically connected to 
the clutches, and means for holding the mdder stationary 
after it has reached the desired position. 

A LARM.-Ira B. Fra zee. Blairstown,  l ao 
This invention relate. to an improvement adapted partic
ularly for detecting the frandulent· entrance of persons 
into bnildings. The device consisu. of a casing contaln. 
ing the alarm apparatns and it. battery, which apparatus 
is in connection with the terminals of an electric circuit. 
:By the delicate adjnstment of a weight an arm upon 
which the armature of an electro· magnet is carried is 
so arranged that it shall drop npon a contact post, caus
Ing the alarm bell to ring, should the electric circnit 
which runs through the places to be protected. be brol<er.. 
By an ingeniOlltl device, the bell is made·to ring inl)e8-

MIsccllaneous Contrivances. 

pad will more effectively control the rupture, the pad 
being provided with ribs engaging the skin and serving 
to draw together the loose folds thereof. 

ApPARATUS FOR EXTRACTING PREsey, Keno, Ore. Too coffee roaster ilomprises a rectan- OIOUS MBT�Ls.-Joseph R. Hebaus, Butte, Mo!!t. This gnlar receptacle, one end of which I. provided with a contrivance comprises an amalgamated copper Ilning bearing and the opposite end of which Ie provided with a forming a cathode and a number of agitators each .. rodownwardly, horizontally and thence upwardly extending tating on Its own axis and at the same time traveling slot, the npwardly extending portion ot which forms a around the tank, the agitators forming an anode. "Means bearing aligned with the bearing in the first named end are provided for · connecting the agltatol'8 and cathode of the receptacle. A cylinder is located within· the to a sonrce of electricity. The object of the invention receptacle, one head of the cylinder having an opening is the extraction of the nobler metal. from their therein, and a hingedly monnted plate is capable of sn1fl.d ores and of baser metals from their oxid •. swinging ever the opening to close it. A shaft is p8BSed . 
through the cylinder, is mounted in the previously men
tioned bearings, and is connected and di�onl\ected with 
the receptacle by means of a slot in one head thereor 
A handle is attached to the shaft, whereby the shaft may 
be revolved. 

C01l'FEE ROASTE R.-WilIiaw R. Ram-

DRY VACUUM COOKER. -Herrmann A. 

WINDMILL. - Seth K. H u mphrey, Bos
ton, M888. The inventor of this windmill mounts his 
vanes 'upon a rotating frame and connects them by 
means of crank arms attached to the vane shafts with 
an eccentric which Is rotated about the main shaft in 
such a maDner that the vanes will be rotated upon their 
shafts at one-half the speed of the rotation about the 
main shaft. There are als" means whereby. the angn)ar 
positIOn of the eccentric may be changed so as to throw 
the vanes ont of operation, thus stopping the mjll. 

PIPE HANGER • .  - Th eodor B. Sauer, 
Oberreifenberg, Germany. '1'his invention comprises a 
clamp or shackle fot holding tubes, and the invention 
is in general characterized by two c1ampmg Bection� 
adapted to embrace the tube and having meaus for hold_ 
ing them together and a spike or shank rigidly attached 
to one section and designed to be driven into a support 
hy which the shackle or clamp is held. 

LOcK. -Robert H. Hearn, Dyer, Tenn.  

The subject o f  lubrication is o f  constant interest, and 
while we already have some literature npon the snbject, 
there is nothing whicb occnpies exactly the same gronnd 
as the present work. The Rnthor has attempted to give 
engineers an insight into ·the properties of tbe varions 
Inbricants that are likely to be offered them .. nd thns 
enable them to guard against tbe choice of one that 
would be likely to prove unsatisfactory for tbe purpose 
for whi�h it iR intended. 

ANNALS OF THE ASTRONOMICAL OB
SERVATORY OF HARVARD COLLEGE. 
Ed ward C. Pickeri n g, Director. Vol . 
XLII. ,  Part I. Observations Made 
at the Blue HilI Meteorological Ob
Eervatory ,  M as�achu 8et,ts; · 1896, u nder 
the d irection of A. Lawrence Roteh, 
A .M. Cam bridge : John Wi lson & 
Son. 1897. 

This large pamphlet treats of the scientific aspect of 
kite·fiying for obtsining meteorological oboervations It 
is illnstrated by diagrams and is accompanied with a 
series of tables. 

ALTERNATE CU RRENTS IN PRAC'I'ICE. 
Translated from the French of Loppe 
and Bouq uet by Francis .T. Moffett. 
New York : T h e Macmillan Com

Wolff, New Haven, Conn. The object of this invention 
is to provide an Improved cooking apparatns in which 
the materials will be cooked dry, I. e., in their own juices, 
without water. The apparatns comprises a caeing pro
vided with a snrrounding water space, having a packing 
at its bottom and a cover casing open at one end and 
closed at tbe other, the closed end being provided with a 
valve and with packing, the packing at the closed end 
ot the casing being arranged for engagement with the 
npper portion of the Inner wall of the water space, the 
eides of the cover casing being arranged to extend within 
the water space to form a double water jacket and its 
open end to enga� with the packing in the space. The 
cover casing IS provided witb a locking device, and ves
sels adapted to receive the articles to be cooked are 
located within the body casing beneath the closed por· 
tion of the cover casing. Locklnl: devices are provided 
for the covers of the vessels. 

This lock has a locking bolt composed of a straight 
middle portion with a PIvot hole · at each end and off. pan y. P p. 376. Price $5. 

J A R .-Julian P. Lyon , Detroit, Mich . 
This invention Is an Improvement in that CI888 of jars 
in which the cap is secnrely held by atmoepheric pres· 
sure and withont the nse of a fastening ilevict', the Inven-

setting cnrved locking ends at opposite end. and on op- The especial value of this work lie. in the fact that its 
posite sides of its straight portion, each bemg described autbors have endeavored to derive tbeir information im· 
abont the ph'ot hole of the opposite end and having I partially from English, Frencb, German and American 
bevel faces npon opposite sides, a lifting bar pivoted at sources. In thIs way they have endeavored to system· 
one end to the case and having Its other end resting be- I atically traverse the entire field and treat in a practical 
neath the npper end of the main bolt, a knob shaft and manner the whole range of alWmatIng cnrrents of 
sleeve with tappets f/.ITIInged benClltil IIIld actin!: upon electricity. 

© 1898 SCIENTIFIC AMERICAN, INC.



MAY 28, IB98.] J tit·u tifit �tutritlu. 
MODERN AMERICAN DWELLINGS. With 

ConstructI ve Details. By Numerous 
Architects. Practical Designs for 
Bui lders and Those Intending to 
Build. I l lustrated by m eans of 33 
half· tone engra ving's and 127 full-page 
plat es of details. New Yurk : David 
Williams Company. 1897. Price $2. 

The charg. fO'/' m.eruon utlder th13 ".00 13 One Dollar a 
line for eac" .... erUon ; aoout -wht WO'/'d.8 to a line. 

.Aav.rtisements mUBt be received at publicaUon ojfic. 
ao ea,./1I ao ThuTldall morning to appea,. WI. tM foUow
ing w  .. k· . ....... 

Marine Iron Works. ChicagO. Catalogue free. 
" u. S." MetaJ Polish. Indl8Il8poUs. Samples free. 
Gasoline Brazing Forge. Turner Brass Works. Chicago 
Yankee Notions. Waterbury Button Co .. Waterb'y. Ct. 
Bicycle Electric Light Co . • Cleveland, 0 . •  want agents. 
Handle &; Spoke Mchy. Ober Lathe Co .• Chagrin �·aJls.O. 
Schwaab Stamp &; Seal Ce . •  Milwaukee. Send for cat'g. 

TO INVENT.ORS. 
ol':n�;:rn.�e o�� flh��Jr��

s
't�u�':J .r:�R��t�� 

rg� f:�n��tp������ �rifh�o������� �3��;�� 
unequaled facUities for procuring patents everywhere. 
�n::.�r::.s c"tu�t�i�:t:.':.;.I�:�� ��';.�W��o��� �� 
sons contemplating the securing of patents. either at 
home or abr()ad, are Invited to write to this office for 
prices. which are low, In accordance with the times and 
our extensive facUities for conducting the business, 
Address MUNN &; CO . •  omce SOIENTIFIO AMERICAN. 
361 Broadway. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Granted 
. 

MAY 17, 1 898, 

A N D  E A C H  B E A I H N G  T H A T  D A T E. 

The selection of designs of resideuces in this volume 
is intended for the practical huilder, who Is frequently 
called upon to HCt as his own architect in the erection of 
d weUlng houses. The designs range in cost from $2,000 
to $5,000, and there Is also a large number of details of 
the interior and exterior construction, a feature which 
the practical builder will recognize at once as of inesti
mable valne in the building of houees. The designs 
represent work already executed and illustrate the efforts 
of architects scattered over a territory which includes 
practically the entire conntry. The half-tone engravings 
are well reproduced, but the elevations. while usefnl, are 
not particularly handsome. The ftoor plaus are on a 
rather small scale. The details are specially to be com· 
mended. 

-
FERRA CUTE Machine Co . •  Bridgeton. N. J. Full 

line of Presses. Dies and other Sheet Metal MaChinery. \ lsee note at end of list about copies of these patents.) 

Improved Bicycle Machinery of every description. Acid. making pyrocatechin sui phonic. P. P. 
The Garvin Machine Co . •  Spring and Varick Sts . • N. Y. AIr ��.:'k'!,e�oiiij.oii;'j.·"J·:c:W'an(j. : : : : : : : : : : : : : : : : : :  �:m 

MODERN SWITC HBOARDS. By Alfred Gasoline Engines and. Launches. Free catalogue. AnnuncIator and spring jack, combined, G. W. 
Sutton.. . . . . . . .  . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  004.340 

B. Herric k. Philadelph i a : The C ut
ter Electrical and Manu facturing 
Com pany. Pp. 200. Price $3. 

Monitor Vapor Engine and P. Co. Grand Hapids. Mich. Awning. window. J. I ,.;ur)!ent . . . . . . . . . . . . . . . . . . . . . OO4.087 
�!J��� :.;,!:.�'}I.Pli: H�;I,;;gj.ee;,:. : : : : : : : : : :  : : : :  : : : : : : :  �:� The celebrated " Hornsby·Akroyd" Patent Safety Oil 

Engine is built by the De La Vergne Refrigeratin� Ma
chine Company. Foot of East 138th Street. New York. 

The best book for e1ectnCiane and beginners in elec
tricity Is U Experimental Science," by Geo. M. Hopkins. 
By mail. $4. Munn & Co . •  publi.hers. 361 Broadway. N. Y. 

pr- Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. �Tee on application. 

Bath. See Cabinet batb. 
�:r.?�r!y�I

���� i!"e'rt'ii: .�: �'. �.��.���.�:: : : : : : : : : :  : : : �:� 
Irii��� t�:���:�:��::� : : : : : : : � : : : : : : : : � � :: � �.� � � � � � i�m 
Bicycle. J. McLean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.073 
Bicycle brake. J. C. Ernst . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.030 

�:���l: ��:ii'e���
s
k�'b��I�e�: ��:.���.�: :  : : : : : : :  �:� 

Bicycle saddle. E. W. Bray . . . . . . . . . . . . . . . . . . . . . . . . . 004.347 

While this handsome quarto volume. fuU of iIIustra· 
tions. is published primarily toO set forth the businese and 
describe the appliances manufactured by the Cutter Com· 
pany, it is a book which cannot fBii to be extremely 
vllluable to the electrical engineer or to any one engaged 
in electrical work. as the abuudant engravings represent 
a multitude of minute details not often found in a 
single volnme. The book also has an Interesting histori. 
cal resume of early practices and expedients. indicating 
the advances recently made in electrical apparatus. and 
valuable data on approved methods of construction. 

Bicycle saddle. J. W. Morgan . . . . . . . . . . . . . . . . . . . . . . .  004.068 

""'!!������������������.I'!. ... !'!.!'!."--!' �i���I� :�gg���·;�ji�k�·w:F: Joiie.: : : : : : : : : : : : :  �:� 

G REENHOUSE MANAGEMENT. By Prof. 
L. R. 'l'aft, of thp. Mich i!!an Agricul
t ural College. Ne w York : Orange 
Jn d J  Company. Pp. 382. Pl'ice 
$1. 50. 

• • Bicycle tool bolder or carrier. J. O. Glase . . . . . . . . . .  004.210 

I In Bicycle trainer. H. Vogeler . . . . . . . . . . . . . . . . . . . . . . . . . 004.200 

lltJes . • lttltl·£'s Bleacbing boiler. rotary. B. D. Rising . . . . . . . . . . . . . .  004.086 
Board. See Whist board. 
Boat. Bubmarine, G. W. Bennum . . . . .  o • • •  o . . . . . . . . .  · 604.185 
Botler. See Bleaching boiler. 
Boiler flue cleaner. H. L. Hildreth . . . . . . . . . . . . . . . . .  004.047 
BoHer furnace, steam, W. Kent" . .  , "  , . , '  , . " . " . , 604..158 

A manual brimful of valnable condensed · aniI.' well 
arranged information on the forcing of ftowers. - fruits 
and vegetables in greenhonses is here presented to the 
public. the book also covering the propagation and care 
of house plants. To the tlorist especially, who pursues 
the business as a commercial enterprise. and 10 the 
!!rowe,.. of early vegetahles and choice fruits. the work 
should be of great value, 88 not ouly are new and im· 
proved methods continually being brought into ose. but 
the plants grown change from year to year. and this 
work of Prof. Taft is up to date in elucidating the most 
recent methods. 'fhe same author has also published a 
standard work on greenhouse constrnction. 
HYDRAULIC AND PLACER MINING. By 

HINTS TO CORRlllSl'ONDENTS. 

Names and A ddre88 must 8CCOmplLllV all letters 
or no attention will be paid thereto. Tliis Is for ow 
infonnation aud not for publication. 

Rel'erence8 to former articles or answers should 
give date of paper and page or number of question. 

I n q u lrle .. not answered ill reasonable time should 
be repeated : correspondents will bear In mind that 
some auswers require not a little research, and, 
though we endeavor to reply to all either by lettel 
or in this department. each must take his tum. 

Du fue.,r,; ���:::�°w'lii
rc::"fn����t�O!d=� 

bouses manufacturine: or carrying the same. 
Special Written I n formation on matT.er' of 

personal rather than general interest cannut oe 
expected without remlmeration. 

SclentUic A merican Supplement8 referred 
10 maY .. be had at the omce. !'nee 10 cents each. 

Book8 n;lferred 10 promptly supplied on receipt of 
price. 

��r���'t.i�a:�';.�i;l�h�: .�: .�I.I.I: : : : : : : : : : : : : : : : : : :  �:l� 
Bottle. �'. L. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.01>'2 
Bottle. J. C. Patterson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 004.193 
Bottle and seal. non·rellllable. A. J. Jose . . . . . . . . j. 004.328 
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Box. See Display box. Folding box. Letter 
bOI, Paper box. 

Box or can. A. R. Fergusson . . . . . . . . . . . . . . . . . . . . . . . .  004.112 
Brake. See Bicycle brake. Elevator safety brake. 

Vehicle brake. 
Bruing apparatus, B. Rein . . . . . . . . . . . . . . . . . . . . . . . . . .  604,(8) 
Burial casket. C. E. Myers . . . . . . . . . . . . . . . . . . . . . . . . . . . 6fK.3iU 
Burner. See Gas burner. Incandescent burner. 
Butter. etc., appa.ratus for removing. Rob! & 

Usedom . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.124 
Cabinet bath. , '. Chrl.tensen . . . . . . . . . . . . . . . . . . . . . . . .  004.300 
Camera. magazine. J. J. Chase . . . . . . . . . . . . . . . . . . . . . .  004.20{ 
Can. See Oil can. 
Can opener. P. Beavers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.016 
Candy machine. E. F. Gould . . . . . . . . . . . . . . . . . . . . . . . .  004.3U 
Cans. etc .. device for closing. G. J. Record . . . . . . . . 004.079 
Car coupling. H. F. Camp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.227 

EUg'enl' B. Wilson . New York : 
John Wiley & Sons. Pp. 231. Price 
$2. 

illineral .. sent for eX8llllnation 
marked or labeled. 

8� �:����.o:t::.,"i��·. \l;�'X�Nalie�������.��: : : : :  ::l::lJl should be distinctly Car gale. H. W. Brett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.225 

(7436) C. L. P. writes : I have a square 
dining extension table whIch has become somewhat 
marred by use, that Is It has lost Its polish. Cun you tell 
me what I can do to give it the fine polish a new tsble 
bas ' A. Formulas ffir furniture polishes are given in 
Our SUPPLli:MENT, No�. 1067. 1099 and 1145, price 10 cents 
each hy mall. 

Car side bearing, railway, C. C. Borton . . . .  , . .  , . . . .  604,186 
Cars. electric lighting apparatus for. Wilbelm &; 

Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.101 
Car�. el�:{!�J���.

t
.
I
��. ��������� .���. :.�11�lt.Ms '10 004.080 

Cars. electric lighting system for railway. W. �'. 
Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.081. 004.082 

8:ffu��::���· ;:'etp�W;;g�;,:::-'::d8rtici.tioii 'of; '6: 001.320 
F. Cross et al . . . . . . . . . . . . . . . . . . . . . . . .  ' . . . . . . . . . . . . .  004.206 

Chain link. W. H. Grimth . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004.316 
Chair. See Child's chair. 
Chair. F. H. Karrer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  : 004.156 

The times are especiaUy propitious, since the develop
ment of Interest In the Klondike region, for ilUhlications 
on placer mining. which 80 many thousauds of Inexpe
rienced men are now entering inlo in our Alaskan terri
lory. The book before us is well adapted to set before 
the miner in a very practical way the leading features of 
tbe work, including methods of panning, cradling, boom· 
ing, sluicing and the coustruction of rimes, Ilumes, 
ditches, valves, gates, weirs, etc. 

(7437) H. B. 
Chair. I. E. Palmer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.212 

D. writes : I have bad Cha
l":f��ti���.I.� •. �.��. ��� ��I���: :������.� •. �: 

THE CENTURY ATLAS OF THE WORLD. 
Prflpa red unde r the su peri ntendence 
of Benjamin E. Smith, A . M. ,  manag
ing editor of tbe Cent ury Dictionary, 
editor or the Cen tury Cyclopedia of 
Names, etc. With 117 do u ble pa�e 
maps i n  color. 138 inset maps, 45 bls, 
torica.1 ami astron omical maps, and 
indexes (382�x pp. ) of places, rivers, 
mo untains. et<'. Pu blish ed by s u b
:,;cription. New York : T h e  Century 
Com pany .  Cloth. Price $12; 50. 

great dlmculty with X ray tubes becoming punctured by 
the pa888ge of the current through the glll.88. What is 
the cause of this' A. To be punctured Is the natural 
death of an X ray tube. When It will .occur no man 
can teU. whether In infancy or In old age. The sbtlc 
machine seems 10 use up tubes faster than the induction 
coil. The spark jnmps through the glll.88 because onder 
existing conditions tbilt Is the path of least resistance. 
Sometimes punctures seem 10 be preceded by a creeping 
out of an electric diScharge npon the tnbe; at otllors 
there Is a llash, a stroke and a hole. RIs dlmcult to ac· 
count for them. 'fwo valuable works may be mentioned. 
.. The Induction CoU in. l'ractlcal Work,;' Lewis Wnght, 
price $1-:25 by mall, l\ml' "  'f'he Roen4\en Rays in Medical The Century Atlas contains Borne of the Ilnest speci· 

mens of map making we have ever seen. It is an en- Work." David Walsh, price $2.25 by lpan. · 
brely new atlas of the world. nnlform in size with the (7438) P. L. G. ask s : Will- you kin dly 
Century Dictionarv. whIch is known everywhere the inform'me, through the Notes · and �crles of the SOl' 
English language is spoken or written. It Is withont ENTII'IC AMERICAN, the way to ast!ii11i\n the distance 
doubt the most comprehensive aud up-to-date atlas of I from a receiver to the Rla� - that .,:ii.J.bil\&rlne cable Is 
the whole world, as it contains the latest detai ls as to po'

. 
seVered. ' A. The generill-m�thod .!!!

. 

�
.
·izing a fault is. · 

Iitical changes. euch as the new boundary of Greece re- 10 measure the resistance cit. the ciahie: -ThIs will be the 
snlting from the late war and the limits of Greater New resistance from the end on ' shore tQ the break, smce the 
York . . 1'be atlas has 117 double pal(e mapa, l38 inset earth has no resistance. The rMistaooe of the whole di
mapa and- 4;' . historical and aeft'onomlcal maps. They vlded by the resistance per mile ' k\ves the numPer of 
areprinted in from five 10 ten different colors. The mOl't miles to the place where the break ·occurred. 
receut government surveys of all parU! of the world, the (7439) J. K W. asks : How are" elpcfric latest la�e. sea and harbor sonndlngs. the most rece'" lIghts tested for candle powor l' . 'What apparatus is ree,,!,lo,:atlons

. 
and t�e latest. measu�ments of m�ulltain qnired, etc. ' A. The best _y to rate electric IIghta peaks .are given. The

. 
vanous raIlway. steamshIp a,.G Is by the power they use III watts. The Nati�nal cable hnes are all shown, and they are. of cou�e. broolClt" Electric Li ht Association · b ·  defined a 2 000 candle down to date. Important battlefields are plamly matlMl« g . 118 .' . . 

and the dates amxed. The hislorical maps illustrate roue power lamp as one conoulDlogA50 watts. Th,s IS to am-
. . . peres at 45 volts. IncandCl8CeDt 15 candle power lamps moet ImporU!nt epochs of sacred as well as ancIent. and . f 50 to 55 tt If h dI . to be modem history. Standard time divisions ar" Bllown i use rom . wa s. t e can e pow,:" 18 .  

thronahont in the United States and Europe ' the SP<'cial l' 
1Il€llRured, the light of the lamp Is comp�reddIrectly W.Ith 

• 0 
• ' . that of a standard. .The legal candle IS one consummg tonnst map of Europe shows the chIef routes of travel 

• •  120 grains an hour. made to haTe 6 10 the ponnd. The As an ex:ample of what. the older atlases lack IJIIIi which method of comparIsOn is 10 adjust the two liahts till the present atlas contsIus are the rontes of celebrated . . . . . 0 

I . I di th f 11 d b N i h' they Illummate a surface equally. The.n the bght of each exp orers. �n.c u ng ose .o ow� y ansen n IS re' is.represen·ted by the square of Its distance from the Sur-cent expedltio� 10 the A:ctiC regIOns . and by G1ave a:ld face. Thus. If the standard candle were 1 foot and the Don�d80n SmIth In their recent Afncan el<ploratlo�. light to be testea 4 f(l(ll from this eurface. the lighta are The mdex s�ows I1boU� OOO,� entries, and the foreJg1l as l' 10 4'. or as 1 to 1&. The lil:ht 10 be tested ie giving words u� m counection Wlt� place names are trans- 16 candia.. 'this is explained in Hopkins' " Experimentlated. addmg greatly to the ntlllty of the atlas. The pres· I S ' .J Pr! ... ent time is particularly suited ror tb& production of an a Clence. ce --
entirely new series of mape. ana the Century Company (7440) R S8-Y' : Please give a receipt for 
have done wisely in begino·ing at the bottom and making making diller. tn... cOllI. 10 be about 16 cents per KIllion. 
each map afresh from tbe newest 8IIi!l \;est material. Tbe A. J(jx weU 10 j!I1l1o.lJ1J cold water, 7J.9 pounda brown 
latest geographical surveys of civilized countries have SUjI1lJ'. � ponnil tartaric aCId. add the juice expre .. ed 
been incorporated. and in thOl'e regions of the world for: tro� or 8 p006S dried !lOur apples. boiled. 
whi�h �o official surv?ys hav� been made. tbe most ail.. t'7441) G. savs : Kindly let me know bow thorltat,ve sources of mf"rmatlOn have been used. Apac:<> h k t ·  -I ld I 'k 10 k h th ·t · forbids us to enumerate all of the distinctive features mnc a no 18. woo I e now w e er I I. a 

mile or a little over. A. A " knot " Is a nautical mile which tend to make this atlas so valnable. The maps 
are clear and handsomely executed and bristle with de
tail .. to some of which we have referred. 

(6181.'27) 
and Is eqnal to -.;' 1'15156 statute miles. 

Child's chair. F. C. Hannahs . . . . . . . . . . . . . . . . . . . . . . .  . 
Churn. J. A. Maddox . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004 Churn and butter worker, Penn & Brown . . . . . . . . .  604 

g::�:��: ::;����' l?��
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Circuit close� W. D. Kennedy . . . . . . . . . . . . . . . . . . . . .  004.157 
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l
���. W insor 004.103 

Cock safety attachment. gas. J. F. Smith . . . . . . . . . .  004.197 
Coin holder. J. Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.315 
Vomminuted materials, apparatus for handling. 

E. F. Dyer . . . . . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . . .  fi&.141 
Commutator brush holder. W. B. Stull . . . . . . . . . . . . 004.220 
Conveyer. endless chain. W. F. Hunt . . . . . . . . . . . . . . 004.234 

8���!:': :::: fe';:l��:::gJ��m:��:: �:. �'. ��.s.���I.�.: : :  �:� 
8g�Et';,::m�� J������gilE����':ri'�::;:: : : : :  : : : :  : : :  �:W 
C9tton handling machine. pneumatic. J. T. Ful. 

ler.. . . . . . . . . . . . . .  . . . .  . . . .  . . . . . .  . . .  .. . . .  . .  . . . . . . . . . . .  001.037 
Cotton press. W. E. Anderson. . . . . . . . . .  . .  . .  . . . .  . . . 004.012 Cetton press. F. 1" Dyer. . . . . . . . . . . .  . . .  . .  . .  . 1'"4.028. 004.029 
cou��gfco��1�ar coupling. Pipe cou p l i ng. 
Cover for crocks. etc . •  Gribben &; Smith .. . . . . . . . . . .  004.040 
Crate. G. H. Owens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.076 
Cultivator. D. M . .  Motherwell .. . . . . . . . . . . . . . . . . . . . . . .  004.172 
Cultivator. N. O. Starks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.130 Cultivator pulverizing attachment. G. G. GIlbert. 

son.. . . .  . .  . .  . .  . .  . .  . . . .  . . . .  . .  . .  . . . .  . . . .  . .  . .  . . . .  . . . .  . . .  004.313 
Cnltlvator shovel . G. T. Crobarger . . . . . . . . . . . . . . . . .  004.:n'i 
Cutter. See Feed cutter. Paper cutter. Thrash· 

ing machine band cutter. 
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Demijohn. I. M. Schellinger . . . . . . . . . . . . . . . . . . . . . . . . .  004.089 
Dental disk mandrel . J. E. Keefe . . . . . .. . . . . . . . . . . . . .  004.365 
Display box. A. M. Hance . . . . . . . . . . . . . . . . . . . . . . . . . . . 004.190 

B!;W!'Ve��mr:;&""J�v'!.·. �: .�I
�.����: : :  : : : : : : . : : : :  �:ru 

��1.ges:.;&��yN'iiJI: 'iio�:\�:iil.· · · · · · · · · · · · · · · · · ·  004
.015 

Drill rods. device for removing broken, J. Hurst 004,327 
Dum b waiter. W. R. Fltshet . . . . . . . . . . . . . . . . . . . . . . . . 004.232 
Dust pan. K. A. Clabaugb . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.:m 
Dust pan. S. W. Milligan . . . . . . . . . . . . . .  ' . . . . . . . . . . . . . . .  001.064 
I.:lectromagnet having rotating fields. W. Lang. 

don·Davles . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.055 
Elevator doors, electrical apparatuB for operat 

Ing. H. R. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004.128 

1:,e;i��o���t��fil��a�:v�;,�l�����oP';�: : : :: : :  :: : : :  �:� 
Enjl(lne stop. automatic. J. H. Eastwood et ai. . . . .  004.H2 
Fare register operating mechanism, car, C. Bern. 

stein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004.295 
Feed cutter. C. F. Search . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.127 
Feed water and circulation, heatlult. J. King . . " "  00(,052 
�'eed water heater. C . . J :  Jacksoll . . . . . . . . . . . . . . . . . . .  ti(N.249 
Fence stay. L. S. Mohler . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004.065 fI'ence weaving machine, wire. \V. H. Warner . . . .  604:,099 
Fencinjl, machine for making wire, Griswold & 

Goldthwait . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.041 
�·Ile. prescription. A. H. Cook. Jr . . . . . . . . . . . . . . . . . . .  004.108 
Fire escape, F. Underwood . .  , . ,  . .  , . . . . . . . . . . . . . . . . . .  604,096 
Flue scraper. Lukens &; Zschech . . . . . . . . . . . . . . . . . . . .  004.058 
Flushing tank. E. M. Stlrllnjl( . . . . . . . . . . . . . . . . . . . . . . . .  004 .178 
Folding box. M. B. Clalf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . /;04.228 
Frame clamp and Bupport. F. ReI8srnsnn . . , . , . , ' , .  604,100 Fuel and making same. composite. G. Grimths . . .  004.317 
Furnace. See Boiler furnace. SmeltillJ.r furnace. 
Furnace door. G. R. Steward . . . . . . . . . . . . . . . . . . . . . . . .  004.093 
Garment distender and drier. P. O'Thayne . . . . . . . .  00..122 
Garment supporter. W. G. Washburn . . . . . . . . . . . . . .  004.134 
GI'S burner. T. Wilson .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004.102 
Gas burner for water heaters. H. F. Gabel. . . . . . . . OO4.m Gas engine. D. M. Tuttle . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  004.241 
Gas from fermenting liquors. collecting. J. 

Schneible . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004.125 
Gas generating apparatu8, acetylene, E. N. Dilk· 

erson. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.139 
Gas Iilenerating apparatus. acetylene, Thorn & 

Hoddle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.199 
Gas geherator. acetylene. E. J. Dolan . . . . . . . . . . . . . .  004.1(0 Gas generator. acetylene. E. Godin . . . . . . . . . . . . . . . . .  004.039 Gas manUes and apparatus therefor. methOd of Incinerating Incandescent, T. J. McTighe . . . . . 004,121 

(Continued on page 850) 
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Back Palre. each insertion, - - 81.00 a . line 
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Hjgh�" ,.ates a,.. ,.equ4red. 

The above are charges per agate Une-about , eip:ht 
words per line. 'l'his notice shows the width of the l ine. 
rf�:�: �� ��

t
�a%�

e
rat��

a
��f.: Ifnal, g;�e����::· 

ment, as the letter fress. Advertisements must L 
:�:;r�: t!�p���:

i
� t�: r3f:,;eir::: w

e
e
a:iTs ::u��Ur8tlay 

Star * 
Lathes 

foot power 
Screw ... 

...  cutting 
Automatic 
Cross feed 

9 and ( . · i nch Swing. 
New and Original Features 

Send for Cataloglle B. 
Seneca Falls Mfg. Compuoy, 
695 Wator St .• Seneca Falls. N. Y· 

AMERICAN PATENTS. - AN lNTER-
eAting and valuable table showing the number of patents 
���tg�e��l��

e
f��Ot�Se Sb'e

bJ�!��Pggw�b�hrfe������ 
31. l894. Contained In  SCI ENTIFIC AMERICAN SUP
PLEMENT. No. 1 002. PrIce 10 cents. To be had at 
this omoe and from all newsdealers. 

l."'CWE.R & FOOT I SHAPER S . P L. A N E. R S  D R l l C5. 
AT H E S. �:'oCr�NJ-.. r,�gP 2�T1f.IJ�ul���[ 

SEBASTIAN LATHE. CO. 120 CUL.VERT 51. C INC INNAT I .  O .  

HAVE T H E  LATEST I M P R O V E M E N TS. 
No machine shop can be thoroughly up-to-date unIe81 _It has the most modern per-.. fected tools. 

For iostance, 
the 

A S H L E Y  PAT E N T  N I P P L E  H O L D E RS 

���y n�grJ'i�,�
o
�I����¥fo���ri,�: ���ff..t.nth�

h
��':i olf both thd' sleeve and sbank thread. Made of best quality cast ste .. l. carefully fitted. Long or short nip-
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tw-:;\��t���::'���fO�� Ashley Holders are 
WALWORTH M F G .  CO •• 20 Ol iver St •• Bosto n, Mass. 

LAT H E S  
FOR 

CUNSMITHS, TOOL 
M A K ERS, E X PERI
M ENTAL. AND R EPA I R  
WORK , ETC. 

Send f(1l' ruUB. Catal<Jg. 

.
:J��!���I�. W '  F • .& J no .  Barnes C o .  

1999 Ruby Street, ROCKFORD. ILL. 

ROCK DRI LLS 
AIR COMPRESSORS 

S I MPLEST. MOST EFFIC I ENT and D U RABLE.  (RAN D D R I LL CO.) 
Send 1m' CataLogue 1 0 0 B roadway. New York.  

WOO DWO R K I N G  MAC H I N E RY.� 
For Plan In" Mills, Carpenters, 
Builders. Furniture. Chair. Vehicle. 
Wheel and Spoke Makers. etc. 

. or C(}1',.esp<md.enc. So!icUed. 
illustrated 3l2-plW<e Catalogue free 
to manuflLCturers and foremen • .  

T H E  E C A N  CO. 327  to 347 West Front Street. 
CINCINNATI.  O H IO. 

PHYSICAL · AND SCHOOL APPARATUS 
TOE P L E R  H O LTZ 

SELF  C H A Ra l N  
M AC H I N E  

For School, College Hay work. 
or Oi,.cu!ar f,. ••. 

E. S. RITCHIE " SO NS • 
Brookline. Ma8s. 

The Coburn Patent Trol ley Track 

Store Ladders. 
A PAIR OF STAIRS ALL ALONG 

THE LINE OF SHELVES. 
or Send f(1l' Book. 

The Coburn Trol ley Track Mfg .  Co� 
HOLYOKE, MASS. 

" QU E E N " A " ,, ;; , T E CT L E V E L ,GO 
I m proved Transits " Levels 
Graduated entirely on our large dividing engines. SpecIal award at the World's Fatr. All kinds of EnlilineerlIlR, Surveying and Drafting Instruments and Materials. 
:'l.led 
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Is mentioned. . 
QUEEN &; CO. ,  Inc.. 101 1 ( ' h e 8I n u t  S r . ,  

l' hllndelphla. 

Gas B last Furnaces 
aAS PRODUCERS 

AND 
P R ESS U R E  BLOW E R S .  

FCY/' l!hl.Bt,.ated Pamphlets. applt/ to 
AMERICA N  GAS FU RNACE CO. 

23 John Street, New York, N. Y. 
I I  A Torno T�at Tolls of Tools," 

A II  about every known Tool. large and 
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a
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��e;:���i a:! .c .. lbed and illustrated by fine and ac( ·ltrat.e cuts Send at once for MONTGOMERY & CO.'S thoroullhly up to date TOOL CATALOGUE tor 1 898. 510 pages with Index. Pocket size 6)(:x�ounded edges and stitched 

g�t:,t,ry Sh':.:'.iJJ'l,r:�s: ��;.
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for 25 cents by 
MONTGOMERY & CO. lOll Fulton Streer, New Yor)r, 
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STEAl I- I. E N G I N E E R I  N S  . BY 
LeArned b study at home fll Jonr spare 
time. Able instrnctOl"8. Superior text .. 
books free. Fees moderate. _ 

$2 in ADVANCE and $2 a MONTH 
Pays for -a College Education at Home. 

:��&:.li�::rs��1n \1����al�\'l!t'!�Tc:ln�r �n\':.� gineering ; Mathematics ; Chemistry ; Mining ; Architecto!"l or MechanicAl Drawing ; Surveying; Plumbing ; Architecture ; Metal Pattern Drafting ; Prospecting ; Book-Keeping ; Shorthand j English Branches. 
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IITEBNATlONAL CORRESPONDENCE SCHOOLS, Box lit! , SC ..... ton, Pa. 

THE 

Scientific American 
SPECIAL NAVY 

SUPPLEMENT. 
With Colored Map of Cuba. 

THE BATTLESHIP " OREGON." 
The great deslre dUMng the present crisis for ac

curute information concerning the United States 
Navy has led t{) the preparation of a short treatise 
on the Navy, which has just been published 

under the above title. Every effort has been made 
by the publishers to treat the subject in such a 
manner that it may be read ily understood by the 
reader unversed in naval affairs, and at the same 
time render the publication a permanent book of 
reference. 

This issue takes the place of the regular num

ber of the Supplement for April OOth, and consists 
of forty pages. 

The number opens with a historical sketch of 
the birth and growth of the new Navy from 1883 
to 1898, in which the programme of shipbuilding 
authorized in each year is given. together with the 
clas..es of ships which it called for. 

This is followed by an article which exphLins the 
dilferent types of vessels into which a modern 
navy is divided, and shows, by the assistance of 
diagrams, the manner . in which the various types 
of vessels are classified. This article will greatly 
nssist the reader in understanding the detailed 
i l lustrations and descriptions of each ship which 
mn ke up the bulk of the issue. 

The ships are grouped according to thei r type, 
:IS classified below. A comparison Is d rawn be
I ween dilferent vessels of the same type. nnd the 
i mprovement of each ship on its predecessor is 
pointed out. 

BATTLESHIPS. 

u Indiana,'" 18 cuts ; U Massachusetts," 2 cuts ; 
"' Oregon," 2 cuts ; " Iowa," 3 cuts ; " Texas," 2 
cuts ; .. Kentucky," 2 cuts ; •• Alabama," 5 cuts. 

CRUISERS. 

" New York," 3 cuts ; " Brooklyn," l cu t ;  " Min
neapolis," 1 cut ; " Columbia.,t 2 cuts ; " Chicago," 
1 cut : " Olym

"
pis." 2 cuts ; "Cincinnati ," 1 cut ; 

.. San Francisco, n 5 cuts ; •• Detroit," 1 cut ; 
" Charleston, 1 cut ; .. Baltimore," 1 cut ; •• New 

Orleaus," 2 cut6. 

MONITORS. 

•• Amphitrite," 4. cuts ; " Terror," 5 cuts ; h MoD_ 
terey," 3 cuts ; " Miantonomoh." .� cuts.-

GUNBOATS and TORPEDO BOATS. 

" Helena," l eut ; " Annapolis," 1 cut ; " Marl .. 
ett,a." 1 cut ; ,. Ericsson,''! 2 cuts : U Porter," 2 euts ; 
" Maine's"torpedo boat, 1 cut; " Dailey," 3 cuts. 

SPECIAL CLASS. 

Ram " Katahdin," � cuts ; submarine boat " Hol
land," 2 cuts. 

Under the cut of each ship is a full table of 

her dimensions, armor, guns, speed, etc., and this 
is supplemented by tables at the eud of the 
work, giVblg complete tables of the whole fieet. 

The illustrations number about 90, and include 
handsome half-tone views and wood-cuts of all 
of the vessels above mentioned . Other pictures 

show in great detail the gnns, gun-turrets, tor

p<'<loes, steering apparatus. conning towers, and 
rna'lY interior and sectional views of other parts 
of these warships. The whole forms a most 
complete and fully illustrated periodical. 

] n  addition to the above is included a reliable 
map in colors, shOwing the island of Cuba and 
the West Indies. 

Tkis issue is inclosed in a handsome colored cover 

fot preservation. 

Price, by mall, 25 cent .. 

MUNN & CO., Publishus, 
36l Bcoadway, New York City. 

Gas mannfactnrlng apparatns, acetylene, H. 
Cousin . . . . • • . . . . • . . . . . • . • . . . • . . . . • . . • . . • • • • • • . • • . • • •  fll4:,229 

Gas mixer, fuel. Krieger &; Coyle. . . . . . .  . . . . . . . . . .  fm.U6 
Gas producing apparatus, acetylene, H. A. De.-

roy. . .  . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  001,025 
a:t:, o:e

e
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iJ�*�t�·ean . . . . . . . . . . .  flH,OOS 
Grain binder cord knotter, P. P. Coler . . . . . . . . . . . . .  604:,022 
Grain dril l ,  E, J. Corser . . . . . . . . . . . . . . .. . . . . . . . . . . . . . fm,024 
a��'iia�:;���ii,ig devlc';: ·V: SoiOdoviiikoir: : : : : :  :::::MJ 
Hair tonic. L. Edwards .. . ........ . . ... .... . ..... . .. .  004,111 
Handle. See Implement handle. Velocipede 
Ha!'3;:'�:-r. o. B. Mosher . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004,M'1 
Harrow, H. D. Babcock . . . . . . ... . .... . .... . .. 004.286, 004,289 
H��:: �i:':d�hU'J'�3ick: : : . : : : : : : : : : : : : : : : : : : : : : : :  �:� 
Ha.rrow, automatic pulverizing. A. Kissell . . . . . . . .  604.352 
Harrow bar, spike tooth. H. D. Babcock . . . .. . . . . . . 004.2'13 
Harrow. riding, M. Rowe . . . . . . .. . . . . . . . . . . . . . . . . . . . . 004.339 
Harrow. spring tootb . C. S. Sharp . . . . . ....... . . . .. 004.271 
Harrow, sprinJ{ tooth. J. E. Sheibley . . . . . . . . . . . . . . .  604,272 
Harvester cord knotter, f'elf binding, H. E. Prid· 

more . . . . . . . . . .. . . . . . . . . . . . . . . . . _ _  . . . . . . . . . . . . . . . . . . .  004.;�'l6 
Header platform connection. J. Morris . . . . . . . . . . . .  00t.069 
Heat economizer. J. C. Henderson . . . . . . . . . .. . . . . . . 004,046 
Heater. See Ic�eed water heater. Water heater. 
Heating apparatus. air, H. Baetz . . . . . . . . . . .  . . . . . . .  604.013 
Heatin� system, steam. A. G. Paul . . . . . . . . . . . . . . . . .  604.335 
Hinge, spring, A. D. Anthony . . . . . . . . . . . . . . . . . . . . . . .  00(,165 
Hod. mortar, W. G. Avery . _  . . . . . . . . . . . . . . . . . .. . . . . . 004,287 
Hook and eye, P. Young (now by marri8$te P. 

Young Weeks) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004.135 
Horseshoe. E. �'. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  &»,091 
Horseshoe, hoof spreading, E. S. Barrows . . . . . .. . . 004.014 
Horseshoe. rope tread, A. Fremerey . . . . . . . . .. . . . . . 604.1lM 
Hose nozzle. J. H. �·ry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604.036 
Hose rack. Devendorf &. Earl . . . . . . . . . . . . . . . . . . . . . . .  004,231 
Ho use. See Knockdown bouse. 
Hub, expanding. },. F. Vollrath ... .. . . .. .. . . . . . .. . .  004,27S 

�������
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Implement handle. A. L. Adams . . . . . . . . . . . . . . . . . . 00(.10i> 
Incandescent burner, Zacsek &. Gottlieb . . . . . . . . . .  604,222 
Inject.or, J. Hu ber . ....... .... . ... . ..... . ... . . . . . . . . . .  004.233 

f�g�· cu��rn����l���fI�J� dK:��i��. ���� . . . . . . . . . .  004,270 
Ironing machine for smoothing cuff and collar 
JOi:�l<e�e:·R!il ��rn��eiSSUe) . . . . . . . . . . . . . . . . . . . . . . . .  11.664 
Kitchen utensil, M. W. Smith . . . . . . . . . . . . . . . . . . . . . .  004.092 
Knitting machine, F. B. W ildman . . . . . . . . . . . . . . . . . .  &».100 
Knitting machine stop motion, circular,. W�lte &. 

Sullivan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004,3« 
Knockdown bouse. P. A. Tom .. . . . . . . . . . . . . . . . . . . . . 604.271 
Label ing machine, T. A. Weber . . . . . . . . . . .. . . . . . . . .  004.182 
Lace fastener. shoe, F. P. Schultz . . . . . . . . . . . . . . . . . .  004.126 
Lamp. electric arc, Steinacker &. Cowley . . . . . . . . . . .  6()(,2I9 Lamps, etc . . automatic igniting device for gM, C. 

�'. Nebendah l .. . .... ........ . ... . . .. . . ... ..... . .. . .  004,OU 
La

�-\f.8T�r:n��.���.��·. ��.
c
:: .����?�� .������ . . ���: .�: 6()(.I33 

Lantern. oven, F. C. Stolz . . . . . . . . . . . . . . . . . . . . . .. . . . . .  604:,239 
Lea.ds. spaces and quads from dead matter. ma-

chine for discarding. P. F'. Cox .. . . . . . . . . . . . . . . .  601,305 
Letter box. J. J. Herzog . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004.323 
Lifter. Sell Skirt lifter. 
Liqtd dispensing apparatus, coin controlled. W. 

P. Hackett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.318 
Liquids, vessel for containing and administering 

volatile. P. P. ¥onnet . . . . . . . . . . . . . .  : . . . . . . . . . . . .  004,191 
Liq����;r�t� fI�sc:::.��c'h�e1� . .  �.�. ���.����� .  :�� 604.OiS 
Loom jacquard m�chantsm , T. A. B. Carver . . . . . . 6CM,299 
Lubricating pump. J. F. &; B. T. McCanna . . . . . . . . .  004.0i2 
Lubricator. J. Powell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.265 
Lubricator, W. H. &. R. 'l.'hompson . . . . . . . . . . . . . . . .  fIM,l32 
Lumber stacking apparatus, W. Graham, 

004,14.'>. 604.146, 004.169 
Mail hag crane. W. I,. Hatlleld . . . . . . . . . .. . . .. . . ... . 001.115 

�:�r.��:: g:'':�lPa�i.�i��. � .�������:: : : :  : : : :  : : : :  : : :  �:Mjj 
Metals. apparatus for electrically working. J. D. 

Bishop . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ . . . . . . 004.137 
Meter coin controlling and recording mechanism, 

S. E. Mower . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.175 
Meter prepayment attachment, C. Luke . . . . . . . . . . .  604,25.'> 
Meter prepayment attachment

s 
S. E. Mower . . . . . .  004,173 
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r
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Nieblinjt .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.117 
Milk measuring and discharging machine. W. E. 

Penn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  604-,261 
::�:�� �'pc"J!'i��SE?Et& ��I�\icKiliii.y : : : : : : : : :  �:W1 
Miter cutting and shooting block. W. O. ���: 

004.291 
Mixer. See Gas mixer. 
Mop holder. H. A. L. Bade .. . . . . . . . . . . . .. . . . . . . . . . . .  004,107 Motor. See Vehicle motor. Wave or current 

motor. 
MOj�nf. ��v�:�.���� �.�?�i���: .�?���� .������. :.��: 6tM,I89 
:Mowing mac .... ine. D. W. Kneisly .. . . . . . . . . . . . . . . . . . . 604-,353 
Nail machine. wire, G. W. Angell . . . . . . . . . . . . . . . . . .  OOl.m 
Necktie fastener, B. H. Holmes . . . . . . . . . . . . . . . . . . . .  604:,048 
Nut lock. Garrigus &; Golling . . .. . . . . .  _ .. . . . . . . .. . . . . 004,IU 
Oil. etc . •  apparatus for dispensing, A. Haye . . . . . . .  001.321 
Oil can. H. C. Atkinson . _ . . . . .. . . . .. . . . . . . . . . . . . . . . . .  004,184 
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Ore concentrator. W. E. Mendenhal l . . . . . . . . . . . . . . .  604,061 
Ores. treating metallic, S. C. C. Currie .. . . . . . . . . . . . .  004.167 
Organ, reed. W. S . .Moliles . . ... . . ... . . ..... ... .. . . . . . . .  004.0iO 
Orthopedic appliance. Hamel &; Hibbert . . . . . . . . . . 001.044 
Overhead switch. Rice & Beittenmiller . . . . . . . . . . . .  60',266 
Oxydiamidodiphenyl and making sam e, Jacob-

son &; Tigges. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.049 
Paddle wheel. steamboat. L. O. C. Magee . . . . . . . . . .  001.256 
Pall and package, G. J. Record .. . . . . . . . . . . . . . . . . . . . . 604.078 
Pail. milk. C. R. McKinstry . . . . . . . . . . . . . . . . . . . . . . . . . .  604.116 
Pan. See Dust pan. Roasting pan. 
paP
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�� . .  ���� . .  �� . . ��.���� 001.350 

Paper box. F.. Finch . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . .  ll(U.o:n 
�:g:� ��;;?�i:
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Paper thread, making. E. Claviez . . . . . . . . . . . . . . • . . .  004,349 
Paper tu�e making machine, F. Schoettle . . . . .. . . .  004,090 
Pen and pencil holder. J. Dierks (by judioial 

change of name .now J. Bernard)d . ; ., . .  " . . . . .  604,026 
pe

t��Nil��r:��: W.
oW�Vf��. �.��. �.�������� .��� .��: UM.200 
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604,236 
cesses, G. Selle. . . . .  . . . .  . . . .  . . .  . . . . . . . . . . . . . . . . . . .  004.268 

Photol<l'aphs in natural colors. G. Selle . . . . . . . . . . . . 001,269 
Piano. W. M. Bauer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 004,166 
Pianoforte action. L. A. Barber . . . . . . . . . . . . . . . . . . . .  00(,136 
Pianoforte tranSPosing mechanism, E. H. Gljtney 004,144 
Pipe bendinjt apparatus. R. Clarke . . . . . . . . . . . . . . . . .  001,021 
�l��t';,�uft��.fu��.;i: �������: smlili: : : : : : : : : : : :  �:� 
Planter. seed, A. E. Blake . . . . . . . . . . . . .  _ . . . . . . . . . . . . . 004.011 Plant8, 1I0wers. etc., stake for, T. N. Parker . . . . . .  001.260 
Plating metals, W. J. Wilder . . . . . . . . . . . . . . . . . . . . . . . .  004.201 
Plow and harrow. combination, A. D. Sperry . . . . .  004:,27' 
Plow carriage. O. C. Hubbard . . . . . . . . . . . . . . . . . . . . . . .  001,3.)1 
Plow. cotton. M. Doss . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  004.300 
Polisber or brush. W. K. Dumble. . . . . . . . . . . . . .  . . 001.027 
Press. See Balinjt pre8�. Cotton pres.. Hy-

prt�ii�':1t�r:t�Ss
s. 

to
P

�Y�f�d��T
s
�urtaces. means 

for securing, J .. T. Hawkin8 .. . . . . . . . . . . . . . . . . . . . .  004.149 
Printinl< pres., H. F. Bechman .. . . . . . . . . . . . . . . . . . . . .  001.293 
Pulverizer, H. S. Albrecht . . . . .  ; . . . . . . . . . . . . . . . . . . . . .  001,283 
Pump. oil well, W. J. Wright . . . . . . . . . . .. . . . . . . . . . . . . 004,:n! 
Pumps to barrels. clamp tor securing, W. Peo-
Pus��u·t·t·oil card'rec'eiver' and' ejectOr: oombiii8� 004..263 

tion. o. M. Bossert ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1l(U,296 
Puzzle, F·. D. Hopley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  004.:US 
Pyroxylin composition. G. Walker . . . . . . . . . . . . . . . . . 604,1l>1 
Rack. See Hose rack. 
Radiator, hot blast. G. I. Rockwood. . . . . . . . . . . . . . .  001,217 
Rail conductor for electrio sy.tems. L. E. Wal· 

kin • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  c . . . . . . . . . . . . . . . ... 004,098 
Rail joint, Arnold &; Keil . . .. . . . . . . . . . . . . . . . . . . . . . . . .  604.285 
Railway tie, H. T. Armstrong . . . . . . . . . . . . . . . . . . . . . . . 004. 183 
Register. See Fare register. 
Roastinll pan. E. S. Lockstone . . . . . . . . . . . . . . . . . . . . . . . 604,252 
Rock drill. M. C. Jackson . . . . . . . . . . . . . . . . . . . . .. . . . . . .. 604,152 
Rotary engine. A. N. Gilbert . . . . . . . . . . . . . . . . . . . . . . . .  004.038 
Rotary aniline, T. C. Luce . . . . . . . . . . . .  ; . . . • . •  , . . . . . . . . 604,2M 
Rotary engine, W. S. Sutton . . . . . . . . . . . . . . . .  ; . . . . . . .  604.276 
Rotary steam engine, F. D. Moon . . . . . . . . . . . . . . . . . . . 004,833 
Roundabout. Wilde &; Hinchclill'e . . . . . . . . . . . . . . . . . .  604.16-1 �:!:: ��o�.c�oa1:.ii�\e�;.r���.��.��·. �: .�.�:::::::: �:� 
Scale. line dividing, A. A. Olund . . . . . . . . . . . . . . . . . . .  004,07. 
Scraper, cotton and corn. T. F. Dove . . . . . . . . . . . . . . .  001.201 
Screens. etc . . detachable foot for. W. J. Quarry . . 604.21. 
Screw driver and drawer, G. B. Jocelyn . . . . . . . . . . . 004.250 
Screw machine. metal. W. S. Davenport . . . . . . . . . . .  004.006 
Seine pursln" machine. C. H. Gall'ney . . . . . . . . . . . . .. 00'-312 
Sewing machine attachment, C. Schneider . . . . . . . .  001.161 
Shade. wmdow, J.  S. Judge . . . . . . . . . . . . . . . . . . . . . . . . . . 604,329 
Shafts. apparatus for making crank, C. F "Roper .. . 604.267 
Sharpener. scissors . .II. C. Lausen . . . . . . . . . . . . . . . •  �J.I8 
Sheet metal worklnjt machme. �'. M. �vltt . . . . . . 11)'.057 
Shoe bnJ;er, W. B .. Keighley . . . . . . . . . . . . . . . . . . . . . . . . . 001.051 
Shovel. See. Cultivator shovel. 
Shntter fastener, J. G. Lane . . . . . . . . . . . . . . . . . . . . . . . . .  004.063 
Signal, J. P. COleman . . . . . . . . . . . . . . . . . . . . . . . . . � 604,306 

(OonUnUed on paQe 361) 
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ter. 1.IaRnificent colored illustratioDs. Agents 0 �:�ti��!f �r:!���:!�:::3��rJ::a���:O o prioe low, freight paid. Handsome outfit free. 8 Send 9 two cent 8tamp8 to paJ" posta e. o EDUC.iTIOlU.L UNION, a2' Dearborn 'lito. CRIC.1GO. 
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•••••••••••••••••••••••••••• • • : Price. D E PTH CAU C E. : • $ 1 .26 Has . In. narrow 8eale which can be nsed • • In middle or close to thp. end, or removed • • and used separately. Fine IInlsh . •  • c"" CataWgue oj ll'ine Tools free. • : The L. S. STARRETT CO , : • Box 13, ATHOL, MASS., U. s. A. • •••••••••••••••••••••••••••• 

VOLNEY W. MASON & C O . ,  
Friction Pu l Ieys, C lutches & Elevators 

P R O V I D E N C E  R. I. 

Boards of 
H ealth __ 

will lind our Bacteriological Appara-
��:n��J!::i.l�:!��e8i��uratelY �n .. 

IT 26-1 page eatall:>gae am4 N tIIJ) Sup
plement. post jru. 

BAUSCH & LOMB OPTICAL CO. 
:i1:i� N. St Panl Street, Rochester, N. Y. 

For H eavy Conti n uous Work 
every I nachlne shop will commend our 
r.�;������re&�����:��fr� 
over machine, equalizing the weight. 
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ping macblne. pr Send JCYr Catalogue. 

THE MERRELL MFG. CO. Street, TOLEDO, OHIO. 

If you want the best CH UCKS, buy Westcott's 

;;::_';;-�':C:C:L: f?t�p�
e
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I FFS MAN U FACTURING COMPANY, 
Establlshed :IBM. Manutact1l1'Crs of 

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

GAS ��fJ GASOLINE ENG INES 
. WAT E. R  M O T O R.S 
B AC K U 5  WAT E. R  M O T O R  c o  N E.WA R K  N J U S A 

V8u USE GRINDSTONES P 
(f so, we can 8uppiy yon. All sizes 
mounted and unmounted, always 
kept in stock. Roemember, we make 8 
�.:\

c
���:,�

le
�gl:��� ���e-

The CLEVELAND STONE CO, 
2d Floor, Wilshire, Cleveland, O. 

EVERY FARMER Int.erested In Ensi
IlWle should Investtg"te tbe 

CALDW ELL CYPRESS SILOS 
They last a lifetime. 1 U  .... catalwuo jru. 

w. E. CALDWELL CO., 
211 East Main Street, LOUISVILLE, Ky. 

[MAY 28, 18<)8. 
I�D. �h&uDCIY M. DI�I' writes : 

HI have a Gram-o-phone 
at ffi-y house and another 
on my car. It's the best 
thing of the kind I know 
of to entertain one's fam
ily and friends." 

New York World . " Gram-o-phone does not imitate 
but actually reproduces with a perfection of results 
absolutely startling." 

New York lUail and Expre8a . "All hnt human in 
Its talk, and all but orilCinai in its mnslc and SOIljl." 

INDESTRUCTIBLE RECORDS. 
GRAM.O·PHONE Complete, 810, 81:i, 82:i. 
Send for printed matter. and if a snbscrl ber to Scien

tific American, how to purchase on the Installment pian. 
NAT IONAL G RAM-O-PHONE CO., 874 Broadway, N .  Y .  

KNIGHT GAS AND GASOL INE ENGINE 
Excellency In mechanical de· 

sign, simpliCity In construction. 
:r:����

e nfgJ��� C::��ln��� 
sirable results, are the 
superior poInts in our 
engines. 

IT Send tor C(rc'Ular "'S. � .tJ .Address 
KNIGHT M F G .  CO.  

1 7 1 8  S .  Market Street, 
CANTON, OHIO.  
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WEBSTER � actual borse power 
GAS E NGINE 

for 81:iO, less 10% discount for cash. 
Built on Intercbanjteable plan. Built 
of best material. :Made i n  lots of 100 
tberet('tre we Can make the

alXf
ice. 80x-

�aa�
r
f�Nf:'i,�

tG:''i,W:!. Alfo°¥I';,�= 
zontal Engines, ' to 30 horse power. 

IT Write for Special Catalogue. 
WEBSTER M FG. CO.,  1 0 74 West 1 6th St., C H I CAGO 

" K I N C "  
6asolint €ngints 

No Oil Capa. Exhansta 
Under Water. Noiseless, 

COMPLETE LAUNCHES, YACHTS, 
and WORKING BOATS. 

THE CHARLES B. KING CO.,  DetrOit, M ich. 

-=- � ��I�-_=�- - ���: , �:�� 

� -��-� 
Motor control l ed from bow. Valve movement. 12 to 1. 16 to 60 ft. Launches. 1.'win Screws a specialty. 1, 2, 

3. 6, 7. 12 H. P. No licensed en�lneer or pilot re-
'J;�;��iIa 

SJ'r
e'bu..."o1?n�a�:��. 

g
�,::"BJl�:�';e';:;?e �'tl:�[;�':.� tr Sen4 Ten Cents (n Stamps for lB97 Catalogue. 

Marine Vapor E n g i n e  Co •• ft. Jersey Av .. Jersey City, N .J. 

'209 and np. Send 6 stamps for· Catalogue. 
Truscott Boat MIg. Co.,  Drawer 9, St. Joseph, Mich. 

Buy Telephones 
THAT ARE GOO D·-NOT " CH EAP THINGS." 

The dltrerence In cost Is little. We Iluarantee 
our apparatus aDd guarantee our (''1lstomers 

against loss by patent suits. Our guaran
tee and instrnments are b011l !road • 

WESTE RN TELEPHONE CONSTRUCTION CO. 
2 50-2 64  South C l i nton St.,  Chicago. 

Lal'l/est Manutacturmo of Teleph0nt8 
oulurit!eI!t (n the UniUd StatU. , 

W �EPHO�f. 91REJiT L __ 

Inr.,rco���1ng ,h�n:':"¥or �tCrl� or exterior linea. Our Instruments have many new and Improved features. All kinds of 'Phones made to order. Our Patent 'l'ra.ru!mltter can be bought separately If desired, for either short or long a18tance service. A specialty of Call Telephones for omce, warehouse or factory use. Dispenses with switchboard . All sounds audible 60 wr cent better than with other 'phones. Spencer Electrical Com. pany, 163 Greenwich Street, N. Y. City. 

J 
. .. 

DJUSTAB. LE. F
.
�TURES.� :�� FOR INCAN!���NL LAMPs 

. EVERY REQUIR[MEN� • •  

'li7i.C.WHITiC:WORCESTEit MASS. •. $5 Printing Press 
PrInts your own card s,  labels, ete, 

LMger press for circulars or small 
newspaper, tIS. Ever:vth1imasy by 
printed rules 8ent. Cata for 

, .tamp. KELSEY & COM ANY. I'aot.OQ 4. JbJuDmf, OOlUIJ:CTICUT. 
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