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place on a coast wise or deep sea servi0e. The paddle center. By the use of round drilled holes for the 

wheel and its cumbrous" box " are an element of dan- fast.mings and the inseI'tion of wearing plates bet ween 

gel' in themselves; and when to these are added tlte the ra.il and the tie, the life of the ties has been 

broad flaring s urface of the guards, and a towering pile greatly lengthened. 1\1. Renson states t hat the Liege­

of flimsy deckhouses, it is simply courting destruction Limburg experiments have proved that, not only on 

to expose such a vessel to the fury of an Atlantic gale_ the score of economy, but on every point of comparison, 
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NEW YORK, SATURDAY, DECEMBER 10, 18H8. 

THE UNDERGROUND TROLLEY IN THE RECENT 

SNOWSTORM, 

'file severe snowstorm of NO\'ellllJer 26 and 27 put 
the Undergro und Trolley System in New York to the 
severest test that i t  has undergon e  since it was inaugu­
rated, and although the complete or partial paralysis 
of traffic on some of the lines would seem at fir�t sight 
to suggest a failure of the u n derground trolley under 
s uch conditions,  It review of all the circumstances shows 
that the new system lived up to its promises and d id as 
wtIl as could be reasonably expected . The delay in 
the running of the cars la�ted frOTH four ho urs in the 
case of SOUle l i n es to a whole day in the case of oth ers. 

The b lockade is explai ned very largely by the fact 
t hat such a heavy snowfall  as 12 i n ches was not looked 
for so early in the season, and the compan y  was to 
some extent taken unawares and was not able to con­
centrate its snow plows upon the various lines in 
sufficient force to keep them all  open .  Another fact 
that worked against the system was that the formation 
of ice on the rails  caused t h e  w h eels to slip and 
brought the cars to a standstill. In this connection 
we are surprised to n ote that a �ew York elep.trical 
journal falls i nto the extraordinary errOI- of stating 
that the ice on the rails prevented contact·- between 
them and the wheels, "th u s  preventi n g  the establish­
ment of a circuit_ " It is one of the chief merits of the 
underground trolley that both tbe feed er andretu rn 
lines are placed in the conduit, and the current does 
not have to pass through th e track and the wheels. 
Sl ipping of the wheels is a contingency to which every 
form of motor, whether steam; compressed air, or elec­
tric, is liable, and a blockade due to thIS cause does 
not reflect in any way upon the underground system as 
such. 

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

THE LOSS OF THE "PORTLAND," 

Out of over one hundred souls  that were known to 
ha ve Sailed 011 t of Boston on the i l l· fated" Portland, "  
on the eve of the disastrous storm of November 26, not 
one has escaped to tell of the loss of the vessel .  All 
that is known is tbat.she was sighted later that ni�ht 
Illaldng a futile attempt to bl'east t h e  northerly storm, 
and that a few hours later scattered fragments of her 
wl'eckage were cast ashore at Cape Cod, many miles to 
the �outh east of the point at which she was last 
sighted_ The fact that no large portion of the h ull has 
been fo u n d  indicates that the vessel foundered i n  
dAep water; and to any one w h o  i s  familiar with 
the type of vessel to which she belonged, it wo uld ha\-e 
seemed a mirat'ie if she had done anythi ng else b u t  
g o  do wn i n  �uch a storm a s  that which over whelmed 
her. 

The" Portland" was a wooden, side- wheel steamer, 
. of the true American river stealIler type, with wide, 
overhanging guards, and a lofty tier of deckhouses 
coverin g  the full w idth of the vessel fro m guard to 
guard. She differed from the river type in t hat the 
struts that extended from the hull to the guard s for the 
support of the latter were planked in" with a view to 
preventing, Ot' rather mitigating, the heavy concus­
sions of the seas against the under side of the guards. 
The upper works abo\'e the guards were of the nsual 
light constl'Uction, and,  while admirab ly suited to 
river work, would be smashed into kindling wood if 
struck by heavy seas, such as were r unning on t h at 
fatal Saturday night. 

Such a boat, particularl y if b u ilt of wood, as the 
"Portland " was, is in every way unfitted to battle 
with an Atlantic gale. When plunging into a head 
sea, the overhanging guards present a broad, almost 
flat surface against which the seas would strike with 
terl'ific force, tending to l ift the guards and superstruct­
ure bodily from the hull .  That this is possible was 
proved a few years ago on the Pacific coast, w h en a 
side-wheeler of the sallie type as the .. Portland " 
foundered during a trip from the Col umbia River to 
San Francisco. On t h is occasion the guards and 
buperincum'bent deck were lifted bodi ly from the hull. 
allo wing the water to r u sh into the hold, and causing 
tht! vessel to go down with great rapidity_ 'We think 
it is more than probable that l ike causes led to a l ike 
result in the case of the" Portland." 

(iecrPltse of $3,600,000 or ]27i! per cent as compared wit.h .....• 
those of the corresponding nine month s of the preced- SECRETARY LONG'S REPORT. 

ing year. The figures of our Treasury B ureau of Sta- The recent. report of t h e  Secretary of the Navy i s. 
t istics show that our exports to Africa for the sallie of special interest as being the final official state­
period have increased 137i! per cent. In 18!J4 our ex- ment regarding the extensive and complicated opera­
ports to Africa for the ten months end i ng October 31 tiom of the war. In the opening paragraph attention 
amounted to $4.880,425 and our imports to $3.852.701. is drawn to the fact t hat for the first time since its re­
In ]8!J8 OUl' exports for the ten months had increased to habilitation the navy has been put to the" supreme test 
$14,!J86,476 and our illlPorts amounted to $7,267,317. of war," a n d  that years of persist.ent training and de­
The greatest increase has OCCUlTed in the exportation velopment h ad brought it to a point of high efficiency, 
of su('h prod ucts as wheat, corn, canned beef, lard, and which resulted in the " unparalleled victories of Manila 
tobacco, and even American butter is bein g  shipped in and Santiago. " 
increasing quantities. The forehandedness of the Navy Department is 

The gro wth of our exports to these comparatively shown b y  the early date at wh ich pr"parations for the 
ne w fields has taken place chiefly in the past d ecade. likely conti n gency of war were made_ Earl y in t h e  
In 1868 the exports for the twelve months were valued year, the departlllent d i rected t h e  cOlllmander-in-chief 
at about three millions of dollars ; in 1878, at foul' of t h e  European station to retain those men whose 
millions; in 1888 they fell to three mi llions; and in 1898 terms of enlistment were about to expire. The" Hel­
they rose to the present figure of 'over seventeen and a ena," on her way to Asia, was sent to Lisbon: the 
half millions. "Ci ncinnati " and" Castine, " on the South Atlantic 

. ----_� station, were moved frolll Montevideo to Para on the 
THE PROPOSED ADDITIONS TO THE NAVY. north coast of Brazil; the cOlllmander-in-chief of the 

The additions to the navy proposed by tbe Naval 
Board on Constrnction contemplate an expenditure of 
$86,100,000 distributed as follows: 'I'hree 18,500 t09 
battleships to cost $3,600,000 each; three 12,OOO-ton ar­
llIored cruisers to cost $4,000,000 each; three 6, 000-ton 
protecred cr.uisers to .cost $:!,150,OOO each; and six 2,500-
ton protected c"l'uisers to cost $],141,000 apiece. Each 
of these vessels is to carry" the heaviest armor and 
most powerful ordnance for vessels of their class, to 
have the h ighest practicable speed, and great radius 
of action . "  

I f  the nation has a n y  conception o f  the vast respon­
sibilities which the acquisition of the Philippines has 

placed upon it, there will be no difficulty in securing 

the necessary appropriation for making this addition 

to our navy. In vie w  of the fact that two or three 

years must elapse before the ships are completed, no 

time should be lost in mak i n g  the appropriation; in­

deed, t h e  question shouid form one of the very first 

subjects of deliberation at the forthcoming reopening 
of Congress_ 

The Naval Board shows great wisdom in recomlIlend­
ing that every o n e  of these fifteen ships be wood 
sheathed and coppered. 'We shall have no docki"rlg 
facilities in the Phili ppines for some time to come, and 
the a bility to keep the sea afforded b y  coppering wiII 
be invaluable. 

...... 
METAL RAILROAD TIES CHEAPER THAN WOOD TIES. 

In vie w of the enormou s  deman d  Illade by the rai l­

road compani es for timber s uitable for rail�'oad ties, 

the qu estion of providing a suitable metallic t ie· as­

s u mes increasing importance as the railroad systems of 

t h e  world are extended. One of the most valuable 
contributions on the subject is that recen tly comlllu­

nicated to the International Rail way Congress by 1\1. 
Ch_ Renson, and Jlublished in the Bulletin of the 
Association. It  recounts the experience gained during 

sOlne twenty years of experimental work carried out 

by the Liege-Limburg Rai l way, Belgium, on which 

various kin d s  of metal ties have been tested on differ­
ent section s  of the road. For purposes of comparison 
a section of the road was laid with oak sleepers, care 

being taken that t h e  conditions as to nature of the 
roadbed, drainage, wei:.rht of rail, care in mai n tenance, 
etc., should be identical. 

The metal ties varied in �hape and quality from the 
crude forms of the earl iest ties to the Illore scientific­
ally designed later ties. i n  which the experience gained 
with the earlier ties was embodied_ It was found that 
the average life of the oak ties was t hirteen years, 
while the average type of the earliest a n d  crudest 
metal ties was eighteen years; All owing four per cent 
interest on the first cost, i t  was found that the oak ties 
cost 41 centimes an d the metal ties 19'5 centimes. The 
metal ties showed, on the other hand, a greater cost 
for maintenance, and correcting the figures accordingly 
it. was found that the metal ties showed a yearly 
econ omy of 10 centimes. 

E uropean station was di rected to hri n g  the newiyac­
quired .. New Orlean s " with him to the Unired States; 
and the cOlIlmander-in-ch ief of the Asiatic squadron 
was ordered to asseluble his squadron at Hong Kong. 
'fhe "Olympia, " under orders to proceed to San Fran­
cisco, was retained on the Asiatic station, and th e 
" Oregon " was ordered from the dry-dock at Brewer­
ton, Wasil., to San Francisco to prepare for her voyage 
to the Atlantic. Mean while orders were given to hus­
band ammunition and keep al l vessels filled with the 
best coal obtainable; the North Atlantic fleet was 
stationed at Key West, and the flying squadron, orgltn­
ized for the protection of our coast l i n e, was station ed at 
Fortress Monroe.  On March 9 the emergency appro­
priation of $50,000,000 was made, and three days later a 
board was appointed for the purchase of a uxiliary ves­
'sels_ 

"'T h e  squadrons, ships, officers, and crews, " we are 
told, 

.
,. were iIi admirable condition and training, " and 

.• the bureaus of the department had, by wise fore­
thought, prepared them with every facility in the way 
of men, supplies, allllllllnition, inf o l"lIlation, and dl·i lls. 
and as early as April 15, four weeks before Admiral 
Cervera's fleet reached Cuban waters, the navy of the 
United States was ready for the outbreak of hostilities. 
'fhe North Atlantic fleet at Key \Vest covered Cuba: 

the flying squadron at Hampton Roads stood ready 
to d efend our own coast or threaten that of Spain,  alld 
the Asi atic squadron at Hong-Kong only awaited in­
formation of th .. outbreak of hostilities. " On April 20 
the llortherll patrol squadron was organized for tilt' 
protection of the Atlantic coast between the capes ot 
the Delaware and Bar Harbor, Maine. 

War was declared April 21 .  On Apl"il 24 the follow­
ing telegram was sent to Commodore Dewey: .. War 
has COlllmenced between the United States and Spain.' 
Proceed at once to the Phi-iippine Islands. Cotllmence 
operations at o nce, partkmlarly against the Spani sh 
fleet_ You must capt ure vessels or d estroy. Use ut­
IlJOSt endeavor." On the 27th iJhe squadron set sail. 
and on May 1 it had not only follo wed out t he SecrE­
tary's order to the letter, but held the capital of the 
Philippines at i t s  mercy. This " bri lliant and electri­
fying victory at the very outset of the war i nfused 
confidence througho ut the cou n try and into the per­
sonnel of every braneh of the serdce, " and "it re­
moved at once all apprehension for the Pacific coast_ " 

The wooden siae-wheel steamer is altogether out of 

This, it mllst be remembered, was for the early form 
of ties, which were little more than a straight rolled 
channel.  The later ties have t heir width decreased 
and thei r vertical flanges deepened at the cen ter, thus 
providing a maximum bearing surface immediate l y  
benea.th the rails, an d  increased girder depth a t  the 

On April 29 Cervera's fleet set sail from the Cape 
Verde Islands. Sampson at once sailed east with a 
part of his  fleet for observation, having received in­
structions not to risk the loss of his ships in bOil) bard­
ments_ Returning froll) San Juan (which he had 
reach ed May 12) without finding Cervera, Sampson 

-was informed that Cervera was at Curacoa, West In­
dies, and was himself ordered back with all speed to 

Key West. On May 19 the flying squadron und er 
Sch ley was ordered to Cienfuegos under the impression 
that Cen'era had entered that harbor. On 'May 20 the 
department thought Cervera was at Santiago, and told 
Sampson to order Sc,hley to proceed thither. This 01'­
der was sent by the " Marblehead" on the 21st. On 
the 23d Sampson �ailed east. to occupy the Nicholas 
Channel. On the 26th Sampson received a dispatf'h 
from Schley stating that" he was by no means satis­
fied that the Spanish squadron was not at Cienfuegos, 
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and that he would, therefore, remain off that port w ith 
his squadron."  On the 27th Sampson again d irected 
Schley to " proceed with all possible dispatch to San­
tiago."  At this time two telegrams reached Sampson 
from Schley dated Cienfuegos, May 24, sayi ng that h e  
had asce rtained that Cervera was not at Cienfuegos 
and that he would go eastward the next day, the 25th, 
but that being short of coal he " could not blockade if 
the squadron was in Santiago, b ut would proceed to 
Nicholas Mole and comm unicaie."  

'l'hereupon Sampson decided to go to Key West for 
coal and go in person, if authorized by the department, 
to Santiago. The " New Odeans " was sent with all 
haste to Schley, . .  with orders to Commodore Schley 
to relllain on the block ade at Santiago at all  hazards. " 
Sampson reached Key 'Vest May 28 and cabled Schley 
that the" New Orleans" would meet him at Santiago 
May 29 with important dispatches. Schley left Cien­
fuegos May 24 and was 20 miles southeast of Santiago 
at 5 :  30 P. M. May 26. Here he signaled to his fleet, 
" Destination Key W"est v"ia south side of Cuba and 
Yucatan Channel as soon as colliers are repaired . "  On 
the morning of the 27th the" Harvard" showed Schley 
a dispatch from the department, ordering him to " as­
certain facts " and "if the enemy is • in Santiago ' 
not to leave wi thout decisive action. " Schley then 
signalod to his fleet, " Can you fetch into Key West 
with the coal relllaining ? " and sent a dispatch by 
the" Harvard" saying he ..  could not remain off San-" 
tiago, presen t  state of squadron, on account of sh ort­
ness of coal. " The squad ron moved �o the westward 
until it was 40 miles southwest of tlantiago, where it 
remained until 1:12 P. M. of the fol lowing day, May 
28, when it returned to within 10 m iles of Santiago 
Harbor. On May 29 part of the Spanish fleet was seen 
at the mouth of the harbor. . ,  On July 1," says the 
I'eport, ..  Admiral Sampson arrived off Santiago and 
found Comlllodore Schley's squadron in  column to the 
westward of the mouth of the harbor. " The forces 
were now concentrated and a close blockade estab· 
lish E'd. 

The report throws considerable l ight upon the com­
bined naval an d military operations at Santiago. On 
the arrival of the convoy Sampson explained to Shafter 
that in ordE'r to enable the vessels of the navy to enter 
it was necessary that the positions occnpied by the 
eastern and western batteries should be carried, in 
order to insure the destruction of the m ines. " To 
t his plan General Shafter gave cordial assent." O n  
J u l y  1 a n d  2 the forts a t  Aguadores a n d  a t  the mouth 
of the harbor were h eavily bombarded and a report of 
this bombardment was sent to Shafter, in w hich Samp­
son stated again the impossibi lity of entering the h ar­
bor until  U"e forts were taken and the m ines removE'd. 
Shafter replied that .. it was not possible to say when 
he could take the batteries and u rged that an effort be 
i mmediatel y made by the navy to force an e ntrance, " 
to which Sampson answered by sayi ng that such an 
attempt would result in sinking one or more of his 
vessels and closing the h arbor entrance. 

T h e  controversy was cut short by Cervera h imself, 
who came out to be destroyed piecemeal by our fleet. 
Sampson at the time was on his way, in the " New 
York," to a pE'rsonal i nterview with Shafter. The 
losses on the Spanish side were 1 , 600 prisoners, 350 
killed or drowned and 160 wounded . On our side only 
one man was killed . 

On July 5, the President issued the following order : 
" General Shafter and Admiral Sampson should confer 
at once for co·operation in taking Santiago ; "  as the re­
sult of which it was arranged for the fleet to bombard 
Santiago on the 9th, and if this was not sufficient, an 
assault was to be made by the marines and Cubans on 
the batteries and some of the smaller ships were to force 
the harbor. A bombardment was carried on on the 10th 
and 11th, and Shafter signaled that the fire was very 
accurate and that unconditional surrender had been 
demanded. Sampson then signaled that he expected 
to be represented in the conference to arrange surren­
der, which was agreed to. On July 16, Shafter tele­
graphed , "Enemy has surrendered . Will you send some 
one to represent navy in the matter? " Admiral Samp­
son's chief of staff went to the front and stated that it 
was Sampson's expectation  that, in view of the fact 
that Santiago had surrendered in face of the joint 
op�rations of the arm y  and navy, he  qe one of the sig­
natories to the agreement of capitulat.ion. This General 
Shafter declined to permit. 

A high tribute is paid to the auxiliary n aval force, 
"the personnel of whi ch was almost entirelv contri­
buted by the naval mi litia organizations of th

'
e various 

States. "  We shall take up the work of the auxiliary 
navy at fuller length in the following issue of this 
journal. 

• ••• • 

THE REPORT OF THE SECRETARY OF 

AGRICULTURE. 

The Hon.  James Wilson, Secretary of Agriculture, has 
just made public his Annual Report, in  which, in ad· 
dition to the discussion of domestic problems, h e  
l'evieVi s agricu ltural relations i n  forE'ign fields. He 
asks for an emergency appropriation of a lump sum 
for future requirements which cannot be specifically 

J tieutifi, jUteri'Ju. 
anticipated, such as the exploration by scientists of 
new territorial acquisitions and the sudden appear­
ance of pests. 

In discussing the agricultural resources of our new 
islal1d acquisitions, Mr. Wilson says : " In the  ter­
ritories recently brought u nder the control of the 
Un ited States government, the agricultural interests 
urgently call for attention by this department. Ha­
waii and the West India islands depend al most exclu­
sively for their prosperity upon their agricultural pro· 
ductions. It behooves this department, therefore, to 
place itself at the earliest possible moment in a posi· 
tion to extend to the agriculturists of those tel'l'itories 
which have or may come under the United States flag 
the services and bE'nefits which it renders to the farm· 
ers of the United States. The increased trade relations 
which may �be looked for between the United States 
and its insular dependencies, moreover, render the 
conditions of agriculture in the latter and the charac· 
tel' and extent of their prod uctions matters of benefit 
to the people of the United States." 

The trade in the China seas in American farm products 
is growing, and in ordel' that markets may be obtained 
in Japan , China, and other foreign countries, an agent 
is now in that region estab l ishing agencies to which the 
department will  make sh ipments and gather all in· 
formation possible for the American prod ucer. 

The -Secretary recommends the extension abd adop· 
tion of the provisions of the law regarding inspection 
and certification of meat and all meat products fO.r ex· 
port, so as to make them apply to butter and cheese. 
The Secretary enlargE'S on the need of nature teach­
ing in the common schools. He says there is a grow­
ing interest in education that relates to production 
and all classes of intelligent people favor it. More 
knowledge by the farmer would enable him to control 
conditions, produce more from an acre and contribute 
more to the general welfal'e. He also describes the 
good work which the Bureau of Animal Industry h as 
been doing in the way of perfecting dips for cattle, ex· 
perimenting on anti-toxine serum, etc. 

Good work has been done by h ybridizing the orange 
and other citrus plant s and in the crossing of pine· 
apples, increasing "the size and vigor and greatly i m  
proving the flavor. Observation and forecast weather 
stations have been extended around the Caribbean 
Sea and increased through the interior of this country, 
especially in the mountain States. The natural life 
zones of the UnitE'd States are being surveyed and the 
areas best adapted to various crops determined. Four 
scientific explorers of the department are abroad get­
ting seeds and plants in Russia, t.he Mediterranean, the 
China Sea, and South America. Great attention is be· 
ing paid to perfect crop statistics. The Alaskan inte· 
rior will  be explored next summer to learn of its capac­
ity to support population. Steel rails are said to be 
the coming m aterial for good roads if hard rock is not 
convenient. Forest species adapted to wild regions 
are now being introduced. Better methods of hand­
l ing forest fires are advocated and pri vate ownership is 
being introduced by government agents and fire pre­
vention and fire fighting are being studied . 

The report also refers to th e value and popUlarity of 
the official farmers' bulletins and to soil and tobacco 
researches. The Department of Agriculture carries on 
some of the most useful work of any branch of the 
government service and it  is very satisfactory to kno w  
th at each year t h e  u ntiring efforts o f  the various b u­
reaus and divisions included in the department are bet­
ter appreciatej . 

----------�.�.�.�.�.-----

A SCHOOL OF HOUSEKEEPING. 

A school of housekeeping has been established i n  
Boston, a n d  its aim is t o  provide a school w here em· 
ploYE'rs and employes Illay together learn the b usiness 
of housekeeping. An institution of this kind will cer­
tainly ttlnd to do away with a large part of oue of the 
I llOst serious problems which confront us. The ordi­
nary cooking school takes up the subject in a greater 
or lesser degree, but it does not provide for the study 
of the subject in  detail .  Lectures will- be given on 
" How to Build a House," by C. F. Wingate, the sani­
tary engineer, and C. Howard Walker, an architect of 
marked ability. The" Equipment of a House" is de­
scri bed by Miss Mary Ware and by a practica l house­

keeper, Maria Par loa. Among other lectures will be 
,. Food in the Relation of True Economics," "Eco­
nomic Buying," and" Domestic Housekeeping ; " ., The 
House as a Unit of Health," "Division of Income in 
Household Expenditure, " . .  Domestic Service : Its 
Past, Present, and Future," an d" Domesticl Service as 
a Trade. " 

In addition to this there will  be dE'monstrations on 
" D ust and its Dangers, " " Practical Study of the Cel· 
lar and Yard,"  " Heating and Lighting," . , Venti lation, 
Drainage, and Pl umbing," " The Laundry, " " The 
Kitchen," .. The Storeroom," " Interior Wood work : Its 
Preparation and Preservation ,"  " The Hygiene of the 
Bedroom," etc. From what h as already been said it 
will be seen that the school is a radical departUl'e from 
the ordinary methods i n  vogue. It is an acknowledg· 
m ent that housekeeping is a science and housework a 
trade-an important distinction. 
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The plan proposed for the development of this idea 
comprises a home, a family, and classes in theory and 
practice for housekeeping, for employers, and a course 
of practical training in house work for employes. 'fhe 
school is carried on in two connecting h ouses, well ar· 
ranged for this  experiment. One house is occupied by 
boarders constituting the " family. " The other is used 
for classes and demonstration work for employers and 
employes. These employes receive the training; thpy 
carry on the work of the house u nder the d irection of a 
skilled housekeeper and a cooking teacher. A special 
course of training and housekeeping has been arranged, 
so that a limited n umber of employers may, during a 
six weeks' residence in the school, learn ., to kE'ep 
house" by practice and observation. This seems the 
only Utopian ph ase of the school. but it is an interest­
ing problem to see what this section of the work will 
alllount to. On the whole, the school will  tend to assist 
in the solution of the domestic problem. The use of 
the laboratory method in  t his connection is a very in· 
teresting one, and it has succeeded elsewhere, so many 
times, we see no reason why the school of housekeep­
ing should not be a success. 

...... 

HINTS FOR EXPORTERS TO CHINA. 

The fol lowing is a copy of a letter written by Con­
sul·General Goodnow, at Shanghai , July 16, 1898, in 
answer to an inq uiry from a cotton firm in New Or­
leans : 

American firms h andling cotton goods (I speak from 
memory) here are the American Trading Company, 
Frazar & Company, China and Japan Trading Com­
pany, Cary & San dford, and Fobes & Company. Most 
of the business with Shanghai from the United St.ates 
is carried on by drawing on the purchasers in C h ina, 
with documents attached . .The principal banks doing 
business with the United States here are the Hong­
Kong and Shanghai Banking Corporation and the 
Charter Ban k of India. Australia, and China. The rate 
of exchange is always the rate on the day on which the 
draft is presented for payment. 

I find there are two great obstacles in  the way of 
business with America. In the first place, American 
firms do not take care to fill the orders exactly. There 
is somewhat of a feeling at home, " Oh, anything will  
do for the Chinese." As a matter of fact, there are no 
people more particular than the Chinese. Their cus­
toms and their superstitions must be considered, as 
well as the things which come into account. in  other 
cou ntries. It is a great thing to h ave a lucky trade­
mark. It  is above all necessary to handle the goods 
th rough a man on the ground, in whom the C hinese 
have confidence. They do not think anything about. 
the firm at home ; they think of the man directly with 
whom they deal. This man. if he is wise, knows the 
demand of the trade and caters to it ; and, however 
eccen tric some of his directions may seem in ordering. 
they should be followed to the letter. In the next 
place, almost all English an d German firms h ave an 
arrangement by whic h all claims for damages through 
faulty packing, E'tc. , are settled very promptly through 
the arbitration of their consul at the place where the 
goods are deli\'ered. Most American sh i pments are 
made without any such agreement, and the conse­
quence is that should the goods be damaged th rough 
faulty packing, etc. , the parties interested are so far 
apart that the local dealer here is forced to stand 
the loss, rather than to go to the expense of suit or 
arbitration in America; and the consequence is that 
on even terms or at some difference in  price he  buys 
his goods from England or Germany. He is willing to 
pay the h igher price for a cert.ainty of a speedy. j nst, 
and inexpensive settlement of any damage there 
Illay be. 

THE LATE JOSHUA ROSE. 

We regret to learn of the death of Joshua Rose, who 
was for many years a contributor to the SCIENTIFIC 
AMERICAN. He was a well known mechanical engi­
neer and had lived in England for a number of years. 
He was an English man by birth and obtained an ex­
tensive knowledge of mechanics in  England. He came 
to this country and worked at his trade, obtaining 
valuable information regarding American practice. 
He was an accomplished writer and contri buted many 
articles to technical papers. He was onE' of the editors 
of Appleton's ., Cyclopedia of Applied Mbchanics," and 
was the author of" Complete Practical Machinist," 
. .  The Slide Valve Practically Explained," .. Modern 
Steam Engines," " Steam Boilers," .. The Pattern Ma­

ker's Assistant" and " Modern Machine Shop Practi<le, " 
besides othE'r less important works. He wil l  undoubt­
edly be best remembered by the last book we have 
mentioned, as it was an encyclopedic work of great 
value. An extensive series of articles by Mr. Rose ap­
peared in the SCIENTIFIC AMERICAN in 1875 and i n  
t h e  SUPPLEMENT in 1876 and 1877. 

• 1 •• • 

THE Swiss Society Rambertia has laid out an Alpine 
garden at Montreux , at an elevation of 6,000 feet; 
where the characteristic trees and flowers of the 
country are to be cultivated. 
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THE NEW CENTURY CALIGRAPH. 

One of the chief causes of our pre-emin�nce in the 
design and man ufacture of labor-saving devices, big 
and little, is the close attention paid to the improve­
ment of details. In the development of an invention 
there seldom comes a time when the American me­
chanic is willing to admit that im provement is impos­
sible, and there are many notable devices of which it  
may truly be said that far more i ngenuity has been 
shown in the subsequent i mprovements than was em­
bodied in the first practical machine. 

The  typewl'iter is a notable instance of the infinite 
thought, patience, and labor that have been expended 
to bring some of the most useful and necessary inven­
tions of the present age to their present state of per­
fection. From among the many excellent types of this 
machine that have been d eveloped from the first crude 
instrument we have selected the "New Century " 
Cali graph, manufactured by the American Writing 
Machine Company, 237 Broad way, New York, as 
affording an excellent example of the improvement of 
details that is being made in this valuable adjunct of 
modern commercial life. 

Commencing with the keyboard and the key and 
type-bar mechanislll, this machine embodies an in­
genious and successful solution of the problem of pre­
senting a perfectly even "touch " to the operator. 
This is secured by the system of compound levers 
shown in Fig. 1. 

The key levers are 'pivoted on a rod at the back of 
the machine and are at tached by short connecting 
rods to a series of bars which have a parallel motion 
in a vertical plane. This motion is secured by pivot- I 
ing the bal's, B, at each end to rocking links, F, which I 
latter'rotate upon the fixed horizontal rods, G. Con­
necting wires, D, provided with adj ustable turnbuckles 
are attached to the parallel bars, B, and connect them 
with the type-bars, C. 'l'he weight of the type-bars in 
connection with the spring'S at end of parallel bars 
holds the keys in the raised or normal posi tion. As 
there are seven banks of keys in the machi ne, it follows 
that the levers carrying the lowest banks are several 
inches longer than those carrying the upper banks, and 
consequently, on the principle of the lever, the pressure 
exerted on the keys of the top bank to raise the type­
bars would have to be greater than that on the lowest 
bank, unless some compensation were made. The 
matter is- adj usted by attaching the connecting rods, 
E, at seven different points, or m id-length of the key 
levers, A, thus insuring that the pressure on the keys 
and the amount of their vertical Illovement shall be 
uniform. The type-bars are provided with longer 
pi vots than are commonly used, This increased length 
gives great lateral rigidity and cond uces to accurate 
alignment. The pivots rest in cone bearings formed in 
the hangers, which consist of pieces of finely tempered 
gun-barrel steel bent round to shape, with the bear­
ing drilled into the opposing .sides. A small screw, 
which passes through the hanger, just behind the 
pivot, serves to draw the sides of the hanger to­
gether to take up the wear. The design is very neat, 
silllple, and effective. In order to secure as short a 
type-bar as possible, the hangers were placed in two 
su perimposed ci rcles, as shown, one above the other. 
By this arrangement, moreover, a very long pivot 
is obtainable and the stiffness of the whole me­

J titutifit �mttitatt. 
that hold the bar in place. The bar and its attached 
carriage can thea be removed. It will of course be un­
derstood that a carriage is inserted by placing its  hinge 
bar i n  the jaws of the brackets and bushings and then 
giving the latter a half tUl'll to lock the bar in place. 
'rhe removal of the carriage provides easy access to all  
parts of the carriage mechanism. 

The movement of the carriage is effected by means 
of a mainspring and a steel draw-band connectin g  the 
main spring' with the carriage. It is operated by a 
wheel escapement in connection with a bell-crank pro­
vided with dogs which alternately engage with the 
teeth of the wheel, D, Fig. 4, thus securing a quick, 
accurate, and almost noiseless escapement. On the 
same shaft of the escapement wheel is  a small pinion, 
E, which engages a rack, C, at the back of the carriage 
carrier_ The carriage is released by pressing down 

THE NEW CENTURY CALIGRAPH. 

creased diameter of the platen, due to the number of 
the sheets used in manifolding. If the platen is not 
raised to a position j ust equal to the th ickness of the 
extra sheets, the impressions that are made by the 
type stri king from opposite sides of the machine wil l  
not be i n  al ign ment, some being too high and others 
too low. 'rh e  adjustable front rai l eliminates the fau l ty 
align ment, and the improvement commends itself at 
once to any one who has experienced the difficulty of 
keeping good alignment in heavy manifold work. 

In Fig. 5 we show the very ingenious automatic 
mechanism of the ribbon movement. It is  designed 
to secure the two valuable features of a complete use of 
all the surface of the ribbon from edge to edge and an 
automatic reversal of the travel of the ribbon as soon as 
it has been entirely wound onto another spool. This 
mechanism is so arrang�d that .the ribbon has t wo 
motio ns: first, it is continuously unwound;from one spool 
onto the other, and ,  secondly, it is  moved bodily, with 
its spools, back and forth, the result being that the 
points of contact of the type with the ribbon describe a 
continuous z igzag l ine upon the latter, no two impres­
sions being made on the same spot, thereby securing 
uniform work. The reciprocating motion of the rib­
bon is secured by means of a heart cam, A, attached 
to and turni ng with the mainspring drum, which, by 
means of a connecting rod, P, gives a rocking motion 
to the double bell crank lever, T. The vertical arm 
of T engages with the ribbon �pool carrier frame, and 
as the latter is free to slide upon its shaft, X, the 
spool is moved to and fro accordingly. The right 
hand arm of Ie vel', T, gives a vertical rocking motion 
to another lever, O. To 0 is  attached a connecting 
rod, P, which is forked at its upper end, This fork 
carries two gravity pawls, one acting above and the 
other below a ratchet wheel, K, which revolves loosely 
on the shaft, X, on which the mainspring and the 
ribbon spool are keyed. The circular motion of the 
wheel, K, is transmitted to the shaft, X, by means of 

upon the lever, A, which in turn acts upon the lever, a pawl, C, which is carried on a sliding sleeve which is 
B, and forces down the escapement pinion clear of the also keyed on the shaft. The vertical reciprocal motion 
rack. This leaves the carriage free to be moved for- of the connecting rod, P, acting through its own gravi­
ward for the commencement of anotp,er lin e  or to any ty [Jawls on the outer rack, and through the inner rack 
desired position on the machine. and pawl, C, upon the sliding sleeve, serves to rotate 

It is worthy of notice that this release lever is effect- the shaft, X, amI wind up the ribbon on the spool. 
ive, no matter in what position the carriage may be. When the ribbon is unwound from the other spool, 

Before passing on to a description of the l'ibbon' the tang, C, Fig. 6, drops out from the drum and in the 
movement, whi�h is perhaps the most ingenious and forward lateral movement strikes the switch arm, B, 
meritorious mechanical feature of thtl machine, it will which is connected with the loose sleeve at that end 
be well to describe two interesting features of this and pushes it  into gear. At the same time, by the ac­
typewriter which render it very convenient for special tion of the switch, D, the corresponding pawl, C, is re­
classes of work, Every operator is aware of the loss leased at this end of the ribbon. The action is thus 
of time involved in having to unpin and remove the automatic and continuous, the ribbon being moved 
ribbon before setting to work on the cutting of a with a compound lateral and transverse motion with­
mimeograph stencil. In the New Century it is only out any attention on the part of the operator. 
necessary to move a small and readily accessible lever, Our cut, Fig. 6, B, shows the bal l bearing of the rib­
which throws off the pawl connecting the mainspring bon spools. To faci l itate the sliding of the spools on 
with the ribbon movement, which is then at rest, and, the shaft, X, grooves are cut longitUdinally on the out­
the ribbon being stationary, it can be pushed aside side of the shaft and on the inside of the spool. The 
with a pencil at the center of the guide plate sufficiently balls fill  the space th us provided and act as a key, 
to clear the striking point of the type. causing the spools to rotate with their respective shafts. 

Another simple but very effectual device is an ad- Between the platen finger wheel at the right and the 
j ustable front rai l carrying the wheel supporting the carriage frame is another finger wheel which serves to 
front of the carriage, which enables one to regulate the compress a spring by which the platen head and the 
height of the platen at the printing point. By this platen are held togethel·. The line space pawl and 
arrangement compensation may be made for the in- platen head reruain in constant relationship to each 

chanism is greatly in­
creased, as explained 
above. Our sketch, Fig. 
2, shows the method of 
bringing the type-bars 
to a common printing 
point. In order that 
the type shall strike the 
platen normal to its sur· 
face when the hangers 
are arranged in super­
imposed planes, it i s  
llecessary t o  drill the 
pivot holes i n  the hang­
ers in the upper plane 
at a slight angle with 
those in the lower. 

The carriage may be 
removed by turning two 
small bushings, A, Fig. 

,\,\�,� 
Fig, I.-SYSTEM OF COMPOUND LEVERS IN TYPE-BAR 

3, one at each end of 
the hinge bar of the 
carriage, u ntil the open­
iugs in their jaws corre­
spond with similar open- 1 

MECHANISM. 

ings in two brackets Fig. 2.-METHOD OF CENTERING TYPE ON THE Fig. 5.-RIBBON MOVEMENT. 

other, wh ile the platen 
revolves without any 
hindrance. In working 
on ruled lines the fric­
tional release enables 
one to get j ust the exact 
spot desired, and when 
engagement is  made be­
tween the platen and 
platen head, as the lat­
ter has a constant rela­
tionship to the line space 
pawl as indicated above, 
the spacing is always 
exact. A favorable fea­
ture of this m achine is 
the reduction of the 
noise of operation to a 
minimum, this b e  i n  g 
due to the action being 
so nicely b a I a n c e d 
throughout. '1'he lessen­
i ng of noise is a desidel'­
atum both to the opera­
tor and to the busi ness 
cOlllmu nity in  general. 

� .. ,,,,,,,,- .A. 
�.,\�� Fig. 4.-ESCAPEMENT MECHANISM OF CARRIAGE 

Fig. 6.-RIBBON SPOOL. MOVEMENT. Fig. a.-METHOD OF REMOVING CARRIAGE. 
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DECEMBER 1 0, 1 898.J 
THE NEW 2,500 HORSE POWER TURBINES AT 

NIAGARA. 

In our issues of March 6, 1897, and June 18 of this 
year, we give i l lustrated descriptions  of the celebrated 
power house at Niagara. In the present issue we show 
a pai r of Greyelin Jonval horizontal axis turbines which 
have lately been installed at the works of the Niagara 
Power and Manufacturing Company, by R. D.  Wood 
& Co. of Philadelphia. 

This pair of turbines forms part of a series of turbines 
com posed of five pairs, each pair to be 2, 500 horse power. 
They will be attached to a 13-foot diameter inlet tube, 
which tube directs the watel' from the top of the upper 
level of the {al l  to within 20 feet of the bottom of the 
fal l ,  at which elevation a horizontal tube runs over the 
whole length of the wheel pit into which the spent 
waters are to be di�charged.  On the upper part of 
this horizontal tube are provided five openings on 
which slide gates of 60 inches diameter are attached. 
Each of these gates is acted upon by a hydraulic plun­
ger operated by the pressure of the water. 

The pair of turbines lately started is placed 24 feet 
above the lower level of the fal l .  The water, after act­
ing on the blades of the turbine, is directed to two 
draught tubes, the extremities of which plunge into the 
tailrace water. 'fhis application of draught tubes in 
this case is special ly desirable, as it enables the dyna­
lllOS, which are directly attached to the extension of the 
turbine shaft, to be removed far above the tailrace 
water, thus escaping dampness. 

The water is admitted to the central chamber, in 
which is placed a register gate controlled either by 
hand motion or by a governor for regular work. The 
water from the gates, which are placed opposite to each 
other, is admitted to the guide blades, which direct the 
water to the blades of the two revolving bronze wheels. 
These blades, with a view to high efficiency, are care­
fully designed and highly polished so as to reduce fric­
tion. The water leaving the two revolving wheels dis­
charges into two draught tubes, the lower extremity 
of which plunges into the tailrace water. The whole 
structure rests on a framing of steel beams, secured by 
the side walls forming the tailrace. To prevent leak­
age of water, hydraulic grooves al'e provided both in 
the movable part and the stationary part. 

The turbines are 70 inches mean diameter, of 36 
blades, and each one has 142 square inches. They are 
secured on a horizontal axis  of 11� inches diameter 
in the middle, tapering down to 8 inches. The turbines 
make 250 revolutions per minute, and they are sup­
ported on self-oiling bearings of 30 inches length by 8 
inches d iameter, supported on stout stands resting on 
the steel framing above mentioned. Each end of the 
shaft is provided with thrust bearings, so as to neutral­
ize any end pressure that may be caused by a tempo­
rary obstruction in one or the other of the turbines. 
The prolongations of both shafts are provided with 
couplings to which dy namos are directly connected. 
To-day, however, 
but one dynamo 
is in position, ab­
sorb i n g a b 0 u t 
1,100 horse power. 
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A NEW VISCOSI1IETER . l of this test has al ways been limited by the gross IlR-
All who have given time to the subject of oil test- ture of the results obtained, and more especially since 

ing m ust have felt that many of the so-called stand- the recent in vestigat.ions of Meyer and Slotte have 
ard tests were very unsatisfactory as compared with shown that the apparatus w h ich was formerly so much 
chemical tests in use in  other fields to-day. T his is used and is still in  somewhat extended use to-day, 

A NEW TYPE OF VISCOSIMETER, 

no :loubt due to the fact that it is allllOst impossible 
to duplicate many of these tests, especially those that 
come more under the domain of physical investiga­
tion rather than chemical. 

Foremost among this class of tests, and probably of 
more practical value than any other, is the determina­
tion of the viscosity of lubricating oils. But the value 

namely, the pipette, does not measure the viscosity at 
all, but  that the result of all tests made with this in­
strument are influenced by the specific gravity of the 
sample. 

Considering the nature of a correct test for viscosity, 
it should be kept in mind that viscosity has. been de­
fined as the resistance to flowing that any liquid or 
gas m ay possess. The fdctional resistance which a. 
fluid offers to change of shape or distortion of shape 
has been proved to be directly proportional to the 
length of time required to produce the change, or, in 
tech nical language, to the shearing per unit of time. 
Since shearing is the relative sliding of paral lel planes 
without changing their m utual distances, and the 
tangential force per unit area of one of these planes is 
the measure of the frictional resistance of the fluid at 
the actual rate of shearing, then the quotient 

tangential force per unit area 

shear per unit time 

is the measure of the quality of the fluid in virtue of 
which it resists distortion_ It may correctly be called 
the coefficient of viscosity, or simply viscosity. The 
dimensions 'of this as given in the absol ute system 

M 
would be -- and would determine the number of 

LT 
dynes per square centimeter ne!'essary to produce unit 
shear per second. 

The accolllpanying sketch shows a machine of the 
author's design for practically determining the vis­
cosity of any liquid. The weight, including t h e  
pointers and paddles, of which latter there are fOll l' 
together with the wire, is exactly one ki logram me. 
Each padd le has an area of one square centimeter 
and is one millimeter thick. An adjustable scale 
graduated in degrees is shown j ust below the pointers. 
The pan is so arranged that it is adjustable in height, 
as shown by the pillar and screw. The wire (roln 
which the weight is suspended is one-tenth of a milli­
meter in diameter for l ight Iiqnids and one mill imeter 
in diameter for liquids of heavy viscosity, and in all 
cases one meter long. This wire is soldered into the 
standard at the top and into the center of the weight 
at the other extremi ty. The paddles stand at right 
angles to their adjacent neighbors as shown. 

When ready for a test, the apparatns is in the posi­
tion shown. The portion of the pan in which the 
paddles move is filled with the liquid to be tested and 
the pan raised until the liquid j ust covers the paddles. 
The weight is then brought to rest, thus sho wing that 
the wire is not subjected to any torsional strain .  Tbe 
weight is then mo\"ed until the pointers stand 1800 

from their origi­
nal positions, and 
a f t e r  b e i n g  
brought to rest 
are suddenl y  re­
leased. The e la�­
ticity of the w i n'  
n o w  s e t s  t h e  
w e i  g h t i n  1110-
tion, a n d  t h e 
n u m b e l' of de­
grees cut off in 
the first complete 
vibration is noted. 
This is then com­
pared with the 
same angle deter­
mined with wlJ.ter 
at the same tem­
p e r a t u r e. The 
su bjoi ned t a b I e 
wil l give the ac­
tual viscosity for 
water at the sev­
eral temperatures 
m 0 s t commonly 
used. 

The placing of 
tu rbines in pairs 
on horizontal axes 
has within the last 
ten or fifteen years 
become a favorite 
mode of u s  i n g 
water power, as, 
by placi n g  the tur­
bine shaft above 
the tailrace water, 
every part is made 
accessible. T h i s  
mode of absorb­
ing the power of 
h ydraulic motors 
has become speci­
ally d e s  i I' a b 1 e, 
since the genera­
tors may be in 
lllany c a s  e s di ­
I' e c t connected 
with the turbine 
shaft, thus saving 
any loss by the 
use of b e l  t i n g. 
J\I r .  E. Greyelin 
informs us that 
when, forty-four 
y e a  I' s a go 0 , he 
placed two pairs 
of turbines on a 
horizontal a x i s ,  
he  l ittle realized 
the advantages in 
the way of neu­
tralizing the end 
p r e  s s u r  e that 
would be secured 
by this method. 2,500 HORSE POWER TURBINES-NIAGARA POWEB. ANI) lIANUlAQTVB.ING QOlll'AlfY. 

The superiority 
of this method 
over the pipette 
procedure will be 
seen when it is 
known that with 
the pipette no dif­
ference in viscosi­
ty could be de­
tected b e t  w e e  n 
water at 200 C. 
a n d  petroleum 
naphtha at t h e  
s a m  tempera­
ture. By t h i s  
method, the fol­
lowing r e s  11 I t s  
w e r e  obtained : 

© 1898 SCIENTIFIC AMERICAN, INC.



374 
Water, 0 '0102, and benzine, 0 '0064. It will be seen 
that a difference of 0 '0038 of a dyne per sq uare centi­
meter was detected. 

TABLE OF VISCOSITIES OF WATER. 
0° C. • . • . .  • • • . • • • .  • • • • • • . . . •  . . . . . • •  . . • .  . . . • . • . . . . . . • • .  0·0181 

10° . •  . . • . . . . • . . . .  . . • . . . . . . .  . • • • • • • • • . . . . • . . . . . . • . . . . . • • • • . .  0'0133 

20° • • . . • • . . . . . . . • • . . . . • . . • • • • . . . . • • • • . • . • . . . • . . . • . . • . . . . • • • •  0'0102 
30° " . • • • . • . . . • • . • . . • . . . . . . . • • • • • . • . • . • . . . . . • • • • . • • • . . . . . . . .  0'0081 
40° . .  . . . . . . • • . . . . • •  . .  . . . . • • . • • • • •  " . . . . . . • . . . • • . • . . . . • , . . . .  0'0067 

50° " • • • . . • • • • • • • • • • • . . •  . . . . . • • • . . . • . • • • . . . •  . . . . • . • . . . . • • • •  0'0056 

0 '0183 
Meyer adopts the formula ---- as approximately 

0 '0369 A 
representing his results, A being the temperature C .  

S.  S.  KNIGHT. 
• • • • • 

H u y i ng and SelUng Steam Hollers. 

BY EGBERT P. WATSON. 

It is an axiom in trade to never argue with a buyer. 
Let him express h i s  views and expound the l aws of all 
thing-s connected with the goods to his heart's content, 
but do not gainsay or dispute with him, upon any con­
sideration. Business is not carried on to prove the 
correctn ess of theories, establish personal views, or to 
con vert persons of opposite faith .  It  is prosecuted to 
transfer the ownership of merchandise, and, when ar­
guments threaten, skillful salesmen have very elastic 
views. Anything which spelllS li kely to interfere with 
making sales is a diversion from the principal issue. 
This i s  particularly true in sell ing boilers . .  fOI' there are 
but few steam users who have not some stock objec­
tions to make as regards details of boilers. The  wri ter 
was once taken aback by a steam user asserting that 
he would not h;we a dome on a boiler upon any con · 
sideration, for ,', dome was nothing but a condenser. 
T his he had established to his entire satisfaction. Of 
t wo boilers in his works, one had a dome and the other 
had none. H e  went into the boiler room one Sunday 
when there was steam on, and proved the fact men­
t ioned.  The boilers were used for evaporating by 
steam coils, and when he opened the valve on the 
dome boiler the coil was full of condensed water, while 
the domeless boi ler gave forth dry steam. " Now 
where did that water come from, if  not out of  the 
dome ? "  was his inquiry ; but to it no rejoinder was 
made. It is with such absurdities as this that sales­
men are often con fronted, and it  is a hard matter, 
sometimes, to show steam users t hat their premises 
and conclusions are both wrong, without giving offense 
and losing a sale. 

It would seem that, where so much depends upon 
efficiency and economy i n  the use of steam boilers, the 
buyer shou ld obtain the best ad vice before purchasing 
one ; and this he can readily get by consulting firms of 
eminence in the business, and paying for what he 
needs ; but there are sorue thrifty persons in this  
world who seelll averse to such a very safe and simple 
.plan, and go about the buying of a boiler as if they 
were buying a box of matches, and with as little con· 
sideration apparently. An old lady upon a witness 
stand was asked by connsel if she knew all about the 
case at issue, wherellpon she replied, " Why; no sir. 
How can I k now aU about a thing I know noth ing 
about ? "  And this view shonld be taken by outsiders 

. . .  when they undertake to buy boilers . A steam boiler 
is an expensive apparatus, and cannot be said to be 
cheap from any aspect. It is only relatively cheap 
when all the conditions are SUlllllJ ed up. It seems 
obvious, therefore, that the bpst way to get a boiler 
s u ited to the work in hand is  to get some one to buy it 
who knows what he is getting for his money. Extern­
aliy all bOIlers look pretty much alike. N o one but an 
expert can tel l good work from poor, or whether the 
boi ler is  fitted for the service intended. Economy in 
the purchase of a boiler is a mistake, for the difference 
in first cost between a good boiler and a poor one is 
very little in com parison to the expense of repairing 
and keeping the puor one in  order. There is always a 
demand for poor boilers, or they would not be made; 
but the man who expects to buy the best at the price 
of the worst wi l l  be mistaken.  A horse weighing 1 ,000 
pounds cannot do the same amount of work that a 
horse which weighs 1,500 pounds can do; and the aver­
age steam user would not think of substituting one for 
the other when it came to hauling loads. The case is 
exactly the same wit h  the relative capacity of stearn 

. boilers. If the steam user knew nothing about horses, 
he would go to some one whom he could rely upon to 
get a good one, but when he wants a boiler he buys 
one himself. It is not a wise proceeding. 

CURIOUS EXPERIENCES. 
In selling boilers there are many curious situations 

and experiences which to an engineer expert are ludi­
crous in their several aspects, and give him new ideas 
as to the ability of non· experts to get hold of techni­
calit ies by the wrong end and to coin new terms for 
fami l iar details, so that he is at a loss to u nderstand 
what is mea nt. For example, a boiler maker sells a 
boi ler to a party who is evidently not at all acquainted 
with his needs. The boi ler man llJakes boi lers to sell, 
and it is not within his province to tell buyers what 
they shall h ave and what they shall not have, unless 
he knows that he wil l  suffer in reputation by the trans­
action. So In this case the boiler is sold, and that is 

J t ieutifit �meritau. 
supposed to be the end of the matter. In a sale under 
consideration this was not the case, and, in a few days, 
the boiler maker received information that the boiler 
would not work up to its stated power. Where this 
happens, sometimes a salesman is  sent and sometimes 
the foreman of the shop. The former is  the best from 
a business aspect, for he has tact and lets the steam 
user down easy if he is in the wrong-as he al ways is. 
The foreman is the best man if anything is wrong 
with the m anagement. of the boiler, but he has about 
as m uch tact as a steel trap, and is prone to sarcasm 
and accusatIOns of ignorance, than which nothing is 
more disagreeable to men who are ignorant. The fore­
man was sent, and his account of his experience was so 
amusing that, it  is given in his own words . 

" I  got up there all right, and when I went into the 
place, I asked the party what the trou ble was. He 
said the only trouble was that the boi ler wasn't good 
for anything, m ade no steam at all, and wouldn' t dri ve 
a coffee mill, let alone a ten-horse engine. 

" I  ·found he  was trying to run the boiler himself. 
So I said, • Let me see it,' and went over to it. He had 
about twenty-five pounds of steam on, a water·glass 
chock·a·block with  water, and a grate barely covered 
with a dull  fire. 

• . . Say, my friend, ' says I, • what do you think you 
are trying to do ? Frying fish· balls ! Give me that 
shovel . '  

. .  I took o ff  my coat, blew out about t wo barrels of 
water from the boiler, hauled out his dirty cinders, 
and started a new fire. As soon as it  got going, the 
steam went up to eighty pounds, and kept going up. " 

. . . Now start your coffee-mill,' says I. and he did. 
Then I 'put in a good fire and let her go. After half an 
hour had passed and the coffee-mil l  was going all 
right, I says : 

. . . What's the matter with that boiler ?' 

. . . You put i n  an awful lot of coal,' he says. ' It 
must be a very expensive boiler if it takes all that coal 
to run it. I had plenty in myself. ' 

. . . All what coal l' I says to him.  • That fire-box 
hasn't got a bushel of coal in  it, for i t  won't hold it.  
With what fire there is i n  now i t  will  run an hour. 
That will be one hundred pounds of coal an hour. 
Since there are only four square feet of grate surface 
in the boiler, that is only burning twenty·five pounds 
per square foot of grate per honr, which is no coal at 
all for a small boiler. There ain't nothing the matter 
with that boiler but you ;' and I came away first 
train ."  

It is not  so m uch trouble to sell a boiler as  it  is, in 
case of dissatisfaction, to sho w  the buyer that the fault 
is not in the boiler, but in  his engi ne. N ow, if  you 
tel l  a man his engine is an expensi ve one to run, and 
is not up to the times, he resents it as quickly as he 
would derogatory personal remarks. Faulty engines 
are much m ore common than one would suppose ; th ere 
are plenty which are made to sell on ly- " trade en­
gines, " so called, and require fifty to sixty pou nds of 
steam per horse power per hour, when hal f of that 
.�hould suffice. There are also engines which '  have 
been tampered with by alleged engineers, and even by 
the steam user himself, upon the belief that he can 
im prove them. In one case the writer knows of, the 
boiler clearly would not drive the engine. So an en­
gineer·expert was sent to see where the difficulty lay. 
He ran the boiler by evaporation for two hours, and 
found that it was wel l over its rating, and then he ac· 
cused the engine of bad faith in the premises. Of 
course, the proprietor resented th is  promptl y ;  but, all 
the same, the expert proposed to satisfy himself. As a 
short cut to one end of the solntion, he took - off the 
u pper cylinder-head to ascertai n the clearances, and 
found j ust what he expected to-that some one had 
turned off the cyl inder-head so that there was fully 
three-quarters of an inch clearance. After gazing at 
it for a moment; he turned to the proprietor and said, 
. .  Who did that 1" 

. .  Did what ?" was the reply. 

.. Who cut that cylinder-head off like that ?" 
. .  You m ean that lid over the h ole," said the llJan. 

.. I did. The steam had no chance to get in the barrel, 
or  whatever it  is; so I cut off the nearest piece-the 
lid-that stopped the hole up.  Now it works m u ch 
better. " 

The engineer mad e no reply to this, but look ed into 
the steam chest. where he saw that the proprietor, or 
some one for him, had been tinkering with the eccen­
tric, so that not only the valve was adrift (washers and 
wires bent up like hair-pins had been inserted to cure 
this), bilt the times of the valve were a kind of go-as-you­
please arrangement, where, by good luck, some steam 
occasionally got to the piston. 

At this melancholy spectacle he gazed in wonderment 
lor a time, then he turned to the proprietor and asked 
him what he would think of him if he went into his 
mill  and proceeded to change the action of h is ma­
chines without the least idea of what he was doing, 
and added, .. If you get some one who knows -his busi­
ness to come here and put that engine in  half-way 
decent condition, you will have steam to burn ;" but 
nothing was ever after heard from the man, and he 
may be improving his engine still. 
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Marine engines are quite as bad as stationary en· 
gines, especially those fitt.ed with that pestilential de­
vice known as a" keel condenser, " that is, a pipe run­
ning around the exterior of the boat U·shaped, into 
which the engine exhausts, and makes a pretense of 
creating a vacuum. 

Keel condensers are usually too small, there is not 
enough surface in  them, and if oil is used in the cyl­
inder, it quickly coats the interior of the p ipe, and 
there is no way of getting it out without hauling the 
boat out of the water. The result is  that the grease 
acts as a non·conductor, and the steam does not con· 
dense, so that only half a vacuum is obtained. If the 
engine is run above its normal speed for any cause, 
trouble begins at once, for the condenser is gagged, 
and cannot get away with the st.eam ; so that there is  
at lea!)t seven pounds back pressure against the piston 
constantly. 

A person applied for a boiler to drive an auxil iary 
yacht with an engine of a certain size. The price was 
satisfactory and the proposal accepted, but  the con­
tract was not signed . A few days at tel', the buyer 
called to complete it, and casually mentioned .. t wo 
pumps" as part of the outfit. 

• • How large are the pumps ?" he was asked .. 
When the s ize was given,  he was told that the 

pumps would req uire as m uch steam as the engine. 
The gentleman then said that he had an electric light 
plant, which h e  also expected to drive from the 
boi ler. 

" Is there any more load on the boiler besides the 
eng-ine, electric l ight, and two pumps ?" he  was asked. 
He said : 

" No ;  nothing of any moment, only to heat the ship 
in cold weather. " 

The salesman was full to bursting with emotions he  
d id  not  l ike to express; but he told the  gentleman, in  
effect, that it was impolite i n  trade to keep things up 
one's sleeve i n  buying boilers, and that he (the sales­
man) had a narrow escape from making a serious 
blun der, and the yachtsman would have had a lot of 
bother which would have been his own fault :  he had 
n<;>t stated his exact needs, and the boiler would not 
have been half large enough for the work. Then 
i t  would have been discarded, and the mourners 
would have gone about the streets, crying that Blank's 
boiler had been put out of the "Dugout" because it  was 
no good. 

There is any quantity of persons like this yachts­
man, who fancy that a boiler is an unfailing source of 
steam, and that all one has to do is to open a val ve, 
and it gushes forth, as the water gushed forth when 
Moses smote the  rock aforeti me. The only safe course 
for sellers is to make the con tract specific as to the work 
the boiler has to do. If, a fterward, the buyer hitches 
on a steam hogshead, and expects to fill and empty it 

t wenty times an hour whi le  the ship is in full route, he 
does it  upon his own risk. 

These are only a few instances out of a long experi­
ence, but they serve to show that a boiler maker's lot 
is not undi luted bl iss. His faiiures are shouted from 
t h e  housetops, but his sncce�ses are not told i n  Gath, 
neither are they published in  Askelon . 

. I . , . 

A New Ca nal Project. 

An effort is to be made by the persons interested 
in lake transportation to have the Anglo - American 
Commission take up the project of a canal j oining .th e  
Great Lakes and the Atlantic. This subiect has bepn 
favorably reported u pon by a deep waterway co m m is­
sion authorized by Congress and appointed by the 
President. W hile this established the practicabil ity 
of the canal, the present movement contemplates the 
devising by the eOlllmission of a plan of joint acti on 
by which the work wi l l  be actually commenced. It is  
suggested that the proper route wil l  be by way of the 
St .  Lawrenee River and Lake C ham plain, a cut of 
twenty-nine miles bei ng sufficient, it i s  said, for that 
length of canal. Another cut of twenty·four miles 
would carry the canal to the Hudson River, thus con­
necting the shipping of C hicago and New York by way 
of the lakes, the Weiland Canal, the St. Lawrenc'e 
River, Lake Champlain, and the Hudson River. The 
projectors claim that the cut between the St. Lawrence 
and Lake Champlain caD. be made fO!" three or four 
mill ions, the topography being particularly favorable 
to canal d igging. They are proceeding on the idea of 
having the two governments do the work, each do­
ing the construction of its own side, thus making it a 
government rather than a private enterprise. 

. . .  � .  

Death oC ProCessor Allman. 

Professor George James Allman, the well known 
biologist, died i n  Lon don,  November 27. H e  was born 
in Cork, Ireland, 1812, and graduated from Dublin Uni­
versity 1844, and was immediately appoi nted Professor 
of Botany. In 1854 he went to Edinburgh University 
and was keeper of its natural h istory museum. His 
chief scientific labors were among the lower organisms 
of the animal kingdom, to the study of whose structure 
and development he specially devoted himself. 
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Miscellaneous N otes a ud Recei pts. 

Picric acid excited popu lar interest for some t i m e  
w h e n  this substance w a s  employed i n  France fOl

: 
the 

'J'be Blcyde FralDe Again. production of the mel i nite bom bs. N o w  the acid for-

T o  the Ed i tor of the SCIENTIFIC AMERICAN : merly used for an exp losive ass u m es t h e  role of a peace-

I have been reading, with IIluch i n t erest, your recent fu l  remedy against the so-cal led eczema, a cutaneous 
articles on l i ghter weight bicycles, and partic ularly eruption w h ich is someti mes q uite malicious. A p'(lord­
your suggestions as to the use of a t h i rd transverse ing to the  Paris B u l letin Med icale, a sol u t ion of 1 part 
tu be fro lll seat cluster to t he bottom angle of the h ead. p icric acid i n  86 parts pure wa tel'. a p p l ied w i t h  a brush 

1 can �ay. to start with, that the idea i s  not a new on t he d iseased portions of the skin , is said to allay the 

one, nor  is  it, as some of your correspondents clai m , a pai n f u l  itch i n g  at once. It forms a sort of protect i ve 
" w i ld-eyed " one.  covering over the sore spot. u ndel' which the heal ing 

In 1893 t h e wri ter con cei ved t h i s  idea, �tud ied oyer an d cicatrization progress quickly. 
i t  a wh i le, and th en made a mach i ne on that l i n e  i n  A New Whooping Cough Bacillus. -An Italian i n ves-
18!J4. Previous to that ti l l lf'  a certai n well known m fl.· t'gator, Prof. Livia V incenzi , at Sassari , claim s  to h ave 
c h i n e was m�de and marketed i n large n u m bers, w ith d iscovf'red the above. He found it. as stated in the  a t u be runnmg froUl t h e  t o p  o f  th e head to the p.rank D t ch U d '  . . I ,U I h ' ft . 

th 
0' • 

• eu s e me IZ l n l SC Ie  'f  oc 1 en sc 1'1 " ,  I n  e f'xpec-
h au ",er bl  acket, It  occurred to me that the stram of t t ' f I ' I d ff '  ' t l h ' 1 . . ora. IOns 0 c 1 I ren su en ng W l . 1 W oopm g  cou g I ,  
successl v: sh ocks

. 
transmItted through fron t forks was I in some cases it bei n g present in a very large qu an tity, not p ro n d e� for m any.way whatever, under that for lll w h i le it was absen t  i n oth er processes of F ick n ess . 

o
.
f constructIOn : that, m fact , the extra tube was en- Prof. Vin cenz i ascertai ned b v  a serif'S of researches the 

t lre l v su perfl uou s . I '  l · t ·  f t l  l ' ttl
' . 

b h . 

O ·  h h I ' 
pecu Jar q u a  l Ies 0 , 1e I e orgamsm, ut e dId not 

n t e ot. er h.a?d, had observed III every c�se succeed i n  causing by inocu lation on an i mals the sa m e 
of � h ead - on col l iSIOn : of undue shock from runmng disease as i n  humau be i n gs . It is, ho wever. a wel l ­
agalIlst an obstacle or III a deep depression in the road, kno wn fact that whoopin;" c o u <�h neyer occurs in  
that t. h e  lo wer m ai n  t. u be of t h e  front d i amond was animals. 

"' ''  
invariably buckled and ben t u p ward. I t hought a 

tube placed exactly oppos i te fro m t h e  one in the ma­
ch i n e  referred to would o b v i ate this an d  provide 
against shocks of the ch aracter menti oned, distri bute 

them through the len gth of the aux i l i arv tube b v  

v i b ration, a n d .  meeti n g  with a s o l i d  point of rf'sistan c� 
at the seat cluster. become absorbed and their destruc­
t.i ve qual it ies e l i m i nat ed . 

So in the machi ne I made I used 26 gage seamless t ube 

t h roughout, except on the cha in side of the real' frame, 
where I used 18 gage to p ro vide against ch ai n  p u l l . 

I mentloned my idea to a n um ber of b icycle work­
men, who al l  admitted the t u be wou l d perform w h at I 

ai med at. but  t h a t  i t  wo u l d b e  i m practical mechanic­
a l l y, some u nder one cllt i l ll and some under another . 

R u t  bei n g confident the idea was practieal and me­
chan ical , I b ui l t my machine. T he resu lt  surprised 
even m yself. 1 found I had a thorough ly  practical 
road w h eel . at a w eight, with road t ires, of about 23 
pounds . 'l'he r igidity and freedom from shocks in rid­
ing over rough roads was very apparent and much 
commented II pon by all  who tried it .  

I rode this machine  al l of one season, for something 
l i ke 700 m i l es. Gave it part icu larly hard usage, met 
w i th more than the ord i nary n u m ber of acci dents, on 
o n e  occasion tak i n g  a " header " i n to a bl ind ditch , 
with which an ord inary b u i lt mach i n e  would, I am 

confident, have been a complete wreck. In short, the 
i d ea proyed pract ical from every poi nt of view except 
one-th at of market ing same. Many people i n  the 
trade. whose opin ion  was Y;tluable, c lai med it would 
not prove a . .  seller, " an d my experience i n  one of OUI' 
leading cities obliged me to adopt the sallie view. For 
i nstance, I have had the irrepressi b l e street gam i n  yel l  
after me, . .  See the guy with h is freak w heel , " etc, : 
I l lan y ti m es in terms less compl i ll lentary than those. 
Personal l y, after becomi n g  used t o  the outlines and 
appearan ce of the m ach ine,  I rather li ked it,  but per­

haps I was prej u d icl'd,  it being my o wn child,  you 

k n o w. Fin al ly,  I laid it b y  as a th ing ahead of its 
t i m e . I t  is  sti l l stored i n  a certain place, awai ting the 
t i m e when it may seem p roper to attempt its introd uc­
t ion  as a t h i n g to m ake and to sell with success.  I 
w i l l on l y  sa�' i n  conclusion that all  your clai ms as to 
t h e  feas ib i l i ty of t he i dea were f u l l y  proved i n  lIly 
experien ce. 'V, C . .JOHNSON. 

S pringfield,  0 . ,  November 12, 1898 . 

Death In the Milk .J u g. 

T h e  omnipotent bacillus is eyery where. .At the 

San i tary Con g-ress, says H umanitarian, some verv un­
p leasant reve l at ions were made con cern i n g t he '

m i l k  
su p p lY o f  our  large cities. D r. Scurfield testified that 

not o n l y  was t.he milk poor i n  q ua l i ty as regards the 
p roportion of fat. and non-fatty solids  in it, but it "'as 

often con tam i n ated by dirt or d i sease gerIlls on i ts 
way to the eonsu m er. Mr. Niven , the Medical Officer 
of Heal th for Manch ester. also gave some unsavorv 
facts about that city.  O u t  of n i nety-three sa m ples �f 
m i lk taken at ran d om , 18 pel' cent were fou n d  to con­
tain tubercular infecti ve matter. l\Ie(1 ical au thori t ies 

d eclare t h at one of ' the IllO"t fru itfu l  causes of diar­
rhea i s  t he boracic acid used to ad u l terate the  mi l k : 
and that the existing Ad ulteration Ads are i nadeq uate 
and not strict ly  enforced. These are not small  things, 
for milk is one of t h e  n ecessaries of l i fe .  ',r hey con­
stitute a great scan dal and a grave danger, which 
should b e dealt with  firmly  and prom ptly . 

Preserved Lemon Juice ,-The expressed J UIce is 
poured throu gh a cloth a n d  then m ixed with about 

one-fourth of its  vol u me of powdered talc, whereupon 
it  i s  shaken about one-q uarter hour:  n ext, i t  is placed 
aside for o n e-h alf  h o u r, shaken again, allo wed to stand, 

an d filtered . Fi lter th rough paper, add to th e filtrate 
10  per cen t  of s u gar and bring to a boi l .  D u ring this 
time place the bottles to rece i ve t he j u i ce in a kettle 
of water, fill them w i t h  water an d boil t h e m  in th e 
kettle . E m pty the bottles, pou r i n  the boi l ing lemon 
j u ice as q u ic k l y as possible and close u p  at once with a 

good cork pre\'iously d i pped in to paraffine . .J uice 
prepared a n d  bottled in t h i s  llI an n er is said to possess 

unlimited keeping qualities,-�eueste Erfind ungen 
und Erfahrungen . 

Soluble Mercury, -Accord i ng to Lotterman n col lo idal 
q u icksi lver can be produced by using stan nous nitrate 
as a red u ci ng agent and proceed i ng as fol lows : The 
strongly d i l uted mercurous nitrate solution is, with 
stirring, poured i nto the likewise di l uted solution of 
the stannous  n itrate, both sol utions contain ing only 
so m uch free acid as is necessary for preventing the 
separation o f  basic salts . A deep brown l iq u i d i s  

forllled . The l i q u i d  is  then mixed w i th a concentrated 
solution of ammonium n i trate, w hereby the colloidal 

mercury is elimin ated. T h e  brown color of the l i qui d 
passes i n to black, a n d  a very fine black precipitate is  

distinguished. T hen neutralize w ith a m m o n ia, stir­
ring the whi le  and avoidi n g strong h eati n g. After the 

precipi tate h as settled the su p ern atant solution i s  taken 
off with a SIphon, furt h er l iquid bei n g  s u cked up by 
m eans of a porous clay filter, and the paste, sti l l 
rather th i n l y  l i q u i d ,  is dr i ed in the vacuum exsiccator 

over sulph u ric a c i d .  T h u s  silvery pieces are obtain ed 
which dissolve i n  water, with a deep brown color.­
.Journal fUr prakt ische C hemie. 

Preparation of Gold Water (Dantzic Brandy). -Some of 
the most rel iabl e and tried recipes for t.he preparati on 
of Dantzic brandy are the follo w i ng : 

I. 
Rose leaves . . . . . . . .  . . . . .  . .  . . .  . .  . . . .  . . . . . . . . . . .  . .  . 125 gramme •. 
Cinnamon bark . . . . . . . . . . . . . . . .  . . . .  . . .  . . . . . . . . . . .  15 ,� 

Clove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 7),2 
Cardamoms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2� 

Nutmeg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Lavender blossom. . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  7),2 

Pour 1;4 l i t ers of spirit of w in e and 1 l iter of water 
over the com minuted spices, and subject to d istil la­
t ion . After 1� l i ters have been dist i l led , add 750 
gram mes of su gar and water , so as to ob tain 3 l iters. 
Mix with gold leaf reduced to small pieces . 

II. 
Rose leaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15 
Lavender blos8oms . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Balm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
Marjoram . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7),2 
Caraway . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7),2 
Camomile (Roman) . . . . . . . . . . . . " . . . . . . . .  . . . . . . . . . 7J1l 

Sassafras \yood . . . . . . .  . . . . . . . . . . . .  • • . . . . . . . . . . . . . .  4 
Cloves . . . . . .  . . . . . . . .  . . .  . . . . . . .  . . . . . . . . .  . . . . . . .  4 
Nutmeg . . . . . . . . . . _ ,  . . . . . . . . • . . • . . . .  . . . . . . . . . . 4 '
Lemon peel . . . . . . . . . . . . . . . . . . . , . . .  . . . . . . . . . . . . . . .  6 

Orris root . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . .  6 

Guinea .grai ns . . . . . . . . . . . . . . . .  . . . . . . . .  . . . .  . . . .  . . . .  6 

Bay berries . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4 
Juniper berrIes . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  4 

D i rections sam e as in first recipe . 

III. 
French reci pe : 

Rose leRyes . . . .  . . . .  . .  . . . . .  . . . . .  . . . . . . . .  . . . . .  . .  . . . .  230 

Orange tlo,,,er�. . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  250 

�rammes. 

.grammes. 

.. • • • • Cinnamon bark . . . . . . . . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . .  30 

A Medal for the " Phanta,wopc." Cloves . . . . . . . . . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  . .  7),2 
Lavender flowers . . . . . . . . . . . .  . . . . . . . . . . . .  . . . . . . . . 15 

T h e  Elliott C resson medal h as been awarde�l to C. Spiri t . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . .  :J l i t",". 

Fran cis .Jenki ns. for t h e im'en tion of t h e  phant.ascope , Water . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  2 

on t h e  recom mendat i o n  Of. t h e  Fmnklin Insti tute, 
I 

D istil l 4 l i ters of this  and ad d � l iter of rose wate. r 

after a search i n g examination of t h IS i n str umen t . and � liter of orange flower wat er, as wel l as 1 k i l o  

'Ve have already ful ly illu�tlltlted the Jenkins ap- gramme of sugar, and m i x  with gold leaf.-Apotheker 
paratus. Zeitung. 

375 
Scie nce N otes. 

A writer in a recent number of Medicin Modern e, 
after expressing h is sympathy \vith the pharmacists 
whose difficult task it is to decipher illegible prescrip­
tions, adds that the matter has attracted the attention 

of the Dean of the Medical Facu lty of Paris. The 
execrable  handwriting of m any French physicians is 
thought to be a menace to the pu blic, and the Dean is 

reported to h ave said that he would take the earliest op 
port un ity of bri nging the matter to the notice of tllt' 
facu lty . T h e  pharmacists of America will doubtl ess 
sympath ize with this movement. 

Capt . Spelt eri n i a few weeks ago ascended in the 

balloon Vega, bnt was foiled i n  his attem pt to cross 
the Alps by the wind. which drove the balloon to the 
n orth west of the Diablerets instead of north ward . 

T h e  b al loon 'descended safely at D ijon in France, hav­
ing reach ed an al t it ude of 20, 670 feet. Prof. Heim, D r. 

Mauer, and D r. B iederulan accompan ied Capt. Spel­
terini .  T h e  balloon was speciall y constructed for t h is 
ascent. It conta i ned 3, 268 cu bic meters of gas, was 
n early 200 feet in hei gh t, a n d  was capable of carryi n g  
a we igh t of 1 10, 000 k i los, or about 100 tons. The 

weight of the car was one ton,  and two tons of ballast 
were carried, A "  trial , "  or unoccupied , balloon was 
also sent up by the I nternational Aerostat ic Soc i ety. 
It was fit ted with record in g i n strumen ts. Q ui te a 
gale was blowing at the time, and the balloon wa� 
driven at high speed in a northeasterly di rection, fi n ­
al ly disappearing amid the clouds a t  a height of 4, 500 
meters (14, 764 feet) , The automatic bal last was lost 
at the start when th e  balloon was crossi n g  the pro­

m e n ad e. 

O n  t.he  s uggestion of C. Witter, of t h e Hamburg 
metall u rgical laboratory, R. Hase, of Hano ver, h as 
constructed a new type of. chem ica l balan ce, which at 
once marks the approximate weight of the su bstance . 
This is don e by an addition al po i n ter, w h ich occu p ies 
an i u c l i ned position and plays over a special grad uated 
arc. 'f h is pointer and the ad d itional de\' ice are put 
i n  gear by means of a button on the top of  the glass 

caEe of the balance. T h e  s ubstance is put in one pan , 
a n u m ber of weigh ts in the other ; the pointer then 
marks how many gram Illes are still  wantin g, to 
w it h i n a few centigralllmes. The rest of the we igh i n g 
can eas i l y be performed with the help of the rid er 
only i n  the usual fashion. The method is parti cular l y 
con ven ien t  for weighing predetermined quantit ies. 
The p l at i nu m dish can, for instance, be fi lled wh i le  
stan d i n g  on t h e  pan wi thout arresting th e balan ce, 
u nt i l th e add itional poi n ter indicates that th e  weigh t 
is al most correct. T h e  add ition is said not to com­
p li cate the construction Hluch,  and to make l itt le 
difference in the price. If  that be so,  the nove lty w i l l  

be welcome. 

Prof. Zickler, of BrUnn , h as con d u cted an el abo mte 
series of experi ments, which s h o w  that a telegraph ic 
instrument can be actuated at con siderable distances 
by a beam of u ltra-vio let l ight. He employs a po wel" 
ful arc lam p as h is transmi ttf'r, usi ng a screen of g lass 
to produce i ntermittent flashes of the ultra- v i o l e t.  
beam , w h i c h  embody t.hemselves as dot and dash s ig ·  
nals on his  recei ver. The receiver is an air g a p  in 
a circu it containin g an i nduct ion co; ! regu lated to an 
electromotive force j ust below the spark i ng poi n t  fit  
the air gap . As H ertz long ago Ims shown, a beam of 
ult.ra-violet l ight fa l l ing on the cath od e o f  a st rai ned 
air gap, n ear its breaki ng· do wn po i n t. , w i l l  i m med iat e ly  

provoke a discharge. Zickler started by prod ucing 
t h is effect. o ver a distance of 2 meters. Then,  by im­
proving the shape and material of h is electrodes and 
inclosing them i n  a ch am bel' of co mpressed air, he 

was able to increase this distance to 200 llI eters, says 
The Electrical Review. This is a reIllarkable resu lt. 
an d it is extremel y interesting to ph ys i c ists to learn 

that the sh ort and easi l y absorb ed u l tra - vio let l igh t 

can influence a spark discharge at so gl'eat a distance. 

F. C. Harrison, of Guel ph , O n tario,  has exam i n e d  

hai lston es bacteri ologip.al l y o n  two separate occasions. 
The stones were washed in m ercur i c c h l ori de sol u t i o n  
(1 i n  500) ,  rinsed several t imes in  steri l izec1 cold water, 
a n d  each stone thus t reated w a s  d rop ped i u to a t u be 

of melted n utrient gel at i n ,  t h e  Ill i x ture th orou ghly 
shaken , and plates w e r e  made i n  t h e  usua l way. Four 
days after t he plates w e r'e coun ted , all the bflcteria 
and a n u mber of I.oulds were i:;olated , a n d  their  

cultural characteristics determined . A m o n g  those pre­
sent were Penici l l i u m  glauc um,  Mucor sp. , Aspergi l l us  
sp. , B, fluorescens l i q  uefaciens, 13. fl norescen s 1l 0 11 -
liqnefacien s, a protean form of Proteus vu lgaris , a n (l 
two m icro-organ i sms, a bac i ll us  a n d  a coccus, w h i c' h  
do not agree w i t h  any pub l ished descriptions, a n d  fo )' 
which the author suggests the n ames B, flavus gra n d ­

i n i s  a n d  M. mel leus grandinis.  Detai led descriptions 
of the two latter are given in th e monograph.  T h e  
repeated prf'sence of the fl uorescing germ s  l e n d s  s u p­

port to Buj w i d's su rm ise t hat su rface water is carried 
np by �torl ll s  and froze ll , producing hailstones. 
Buj wid, wh o probabl y was t he fi rst. bacter iologist to 
i nvestigate hai l ston es, arri ved at this concl usion in 
the first place from cons i d erat ion of th e large number 
of germs found in the hail. - Botanical Gazette. 
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NAVIES OF THE WORLD . 

I. GREAT BRITAIN-SECOND ARTICLE. 
In the first chapter of t his series (see issue of Novem­

ber 26) we discussed the armored ships of the British 
navy, under which head were included the battleships, 
coast defense vessels, and armored cruisers. We found 
that, after omitting the obsolete ships, Great Britain 
possesses or is bu ilding 54 battleships, 25 coast defense 
vessels, and 17 armored cruisers. In like manner, by ap­
plying a test of speed and omitting all protected cruis­
ers whose speed falls below 15 knots, and all gunboats 
below 12 knots, we arrived at a total of 194 unarmored 
vessels, made up of 97 protected . cruisers, ranging in 

size from small cruisers of 2,000 tons displacement and 
less up to great vessels like the " Power­
ful " and . .  Terrible, " of 14, 200 tons dis­
placeJ)lent" and 97 cruisers and gunboats ' 
below 2,000 tons displacement. 

The distinction between an armored 
and an unarmored but protected vessel is 
very . simple. Any vessel, be she battle­
ship or cruiser, that carries a belt of 
vertical side armor at the water line is 
. .  armored." Any vessel that has a con­
tinuous protective deck of steel extend­
ing from stem to stern, but no vertical 
side armor, is .. protected." The vessel 
that has neither steel deck nor side armor 
is .. unprotected. " 

The imposition of a speed limit of 15 
knots reduces the total number of pro­
tected cruisers from 226 to 194. The 32 
vessels thus omitted are made up of 
cruisers of from 2, 000 to 3,000 tons dis­
placement and from 12% to 14� knots 

J titutifit �mtritau. 
in many of the vessels being light in proportion to the 
displacement. Whether the British cruisers be com­
pared with our own or those turned out by private 
English firms, such as the Armstrong Company, the 
weight of metal thrown compared with the displace­
ment is light for all but a very few of the Admiralty 
designs. As an· instance of this we present a compari­
son of the British protected cruiser " Edgar," of 7, 350 

tons, with the armored cruiser " Esmeralda," of 7, 020 
tons, designed and built by Armstrong for the Chilean 
government. 

N ow, at first sight, on comparing these vessels, one 
wonders what has been done with the extra 330 tons of 
displacement in the " Edgar. " It is true the sloping 

o· . � . ,  

.',,. 
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shields, whereas the ,. Esmeralda's" guns are mounted in 
the open and the crew are lightly protected by shields ; 
but against this must be Silt off the fact that the two 
8-inch and sixteen 6-inch gun", all rapid-firers, give the 
Armstrong vessel a great preponderance of offensive 
power. The larger coal supply of the " Edgar" may be 
set down to the larger displacement. Finally, the 
smaller vessel has an excess of 2% knots of speed. 
There is one point of comparison on wh ich we do not 
possess the figures, namely. the supply of ammunition 
-a feature of prime importance. In this regard it is 
likely that the government vessel is better provided. 

1t is the policy of Sir W. White, who has designed 
practically the whole of the modern British navy, as  

distinct from that of Mr.  Watts, who 
deSigns the Armstrong ships, to  provide a 
vessel with a moderate number of guns, 
thoroughly protected and well supplied 
with ammunition, rather than with an 
excessive number of guns, poorly pro­
tected and carrying a limited supply of 
ammunition. Which system is better, 
the supreme test of war alone can tell. 
If the past is any guide, we know that 
victory rests with the ship that. can bring 
an overwhelming preponderance of fire 
to bear at the outset of the fight. It was 
thus we triumphed in the naval duels of 
the war of 1812, and the probabil ity is 
that " Providence " will be found to be 
" on the side of big " batteries. 

speed and a number of gunboats. They 
were built in  the early eighties, and while 
they might be of some value in convoy-

" Diadem " Class, 1 1, 000 Tons. 20'6 Knots. Eight Ships. 

In keeping wit.h the policy of mount­
ing fewer guns but giving them thorough 
protection is the great pains that is taken 
to encourage good marksmanship in the 
British navy. It is not generally known, 
but is nevertheless a fact, that, as a re­
sult of the prizes that are offered for the 

Also " Powerful " and " Terrible." 14.2('0 oons. 2'�'4 knot�, with tlush up/Jer deck, and a 9'2-inch ritle 
substituted for the two 6-inch guns at how and stern. 

liltillti,_ SUI/on :"S" �'.' .e"" 
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.. Edgar " Class, 7, 360 Tons, 20 Knots. Nine Ships. " Eclipse "  Class, 6, 600 Tons, 20 Knots. Sixteen Ships. 
Four ships of this class ( . . Royal Arthur " type, 7,700 tons. I� knots) have a raised forecastle deck with two 

6-inch rapid. firers in place of the 9 2-inch how-chasers. 
Four ships of thiS class (" Arrogant " type, 5,800 tons, with three smokestack.) are strengthened for ram­

ming and carry four 6-inch and six 4'7-inch guns. Three of the " Eclipse " class carry eleven 6-mch 
rapid·tlrers in place of tlve 6-inch and six 4'7-jnch. 

•
. .>c,.... CI"' •• ,,_ .�""!' 
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. .  Astrea " Clals, 4, 630 Tons, 19'6 Knots. Eight Ships. " Apollo " Clals, 3, 400 Tons, 20 Knots. Twenty-one Ships. 

ing merchant vessels, they would be as helpless against 
modern cruisers as were Montojo's vessels at Manila. 
They are therefore omitted from the present estimate 
of fighting strength. Dividing the 194 cruisers and 
gu n boats into classes according to their size, we get 
10 ships of from 1 1 . 000 to 14, 200 tons ; 11 ships of from 
7, 350 to 9, 000 tons ; 30 ships of from 4, 050 to 5, 800 tons ; 
46 ships of from 2, 135 to 3, 600 tods ; and 97 cruisers and 
gunboats below 2, 000 tons. 

Broadl y  speaking, the British cruisers exhibit the 
same distinguishing characteristics as the battleships. 
They are essentially sea-keeping ships, standing well 
up out of the water, and having good speed, a l i beral 
coal supply, and generous berthing accommodation 
for the crew ; but it must be confessed that in the main 
the vessels appear to be under-gunned, the armament 

Ten of these ships are sheathed and displace 3,600 tons. 

NAVIES OF THE WORLD-I. GREAT BRITAIN. 

deck is 3 inches thicker ; but this is more than offset 
by the 6-inch belt of the " Esmeralda." The guns are 
better protected in the " Edgar, " being contained in 
closed 6-inch casemates or sheltered behind 6-inch 

" Edgar." 

Displacement 7,350 tons. 
Speed . .  . . . . . . . . . . . . .  20'5 knots. 
Coal supply (normal) .. . .  850 tons. 
Armor: Deck . . . . .  . . . . . .  5-illch. 

Belt . . . .  . . . . .  none. 
Gun position.,. . 6-inch. 

Armament: . . . . . . . . . . . .  Two 9·2·mch 
Ten 6-inch rapid·ftre. 
Twelve tI-pounders. 
Five 3-pounders. 
Seven machine !(Uns. 
Four torpedo tubes. 

U Esmeralda. \' 

7,020 toos. 
23 knots. 

550 tons. 
2-mch. 
6-inch. 

Light shields. 
Two 8-mch rapid-ftre. 
Sixteeo 6-inch rapid ftre. 
Eight 3-inch rapid tlre. 
Two 3-pounders. 
Fonr machine guns. 
Three torpedo tubes. 

best target practice, a high state of efficiency has been 
reached by the British gunners, as the subjoined re­
sults of recent prize shooting in the Channel Squadron 
will show:  

" Repulse " . . . . . 23 rounds with 13'5-inch 
.. Magnificent" • .  17 . .  . .  12-inch 
.. nepul.e" . . . . . . 86 6·jnch R. F. 
� .  Ma.gnificent"� .97 6-inch H 
" Pelorus" . . . . . .  89 4-inch 

guns scored 9 hits. U OJ, 3 ' � 
18 u 
14 • • 

.. 25 u 

These results were obtained in " dirty " weather when 
the ships were under way, and only direct hits were 
counted. 

As will be seen by studying the cross section of the 
" Edgar " (see accompanying d iagrams), the protection 
to the vitals of an unarmored cruiser consists of a 
steel deck which is fiat.ill the center, but slopes to be­
low the waterline at either side. The coal bunkers are 
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of Eight Ships. 
DII!]>lacement, 11.000 tons. Speed, 00'5 knots. Bu nker Capacity, 1,900 tons. Armor : Deck, 

2� inches on tIats. 4 inches on slopes; Shields and casemates, 6 inches. Armament, sixteen 6-inch and 
fourteen 3·lnch rapid-fire guns. twelve 3-pounders, two 3-lnch boat guns. Torpedo Tu bel! 5 (two sub­
mer�ed). Complement, 677. Date, 1897. 

Cruiser " Diana." " Eclipse " 
DlltplacelDent., 5.600 tons. Speed, 20 knots. N ormal Coal 'Supply, 550 tons. ArlDor : Deck, 

1� inches on flats, 3 incbe" on'slopes ; gun positions. 4� incbes. Armament, five 6-inch, six 4'7-inch, aod 
nine 3-inch rapid-fire guns, one 3-pom:.der, four machine guns, one 3-inch boat gun. Torpedo 'rubel!, 3 
(t.wo ol1bmergcd). C o m u l l' lll " n t  477. D R t e ,  1 8fi4. 

Cruiser " Apollo." 
Dl l!placement, 3,4nO tons. Speed, 00 knots. Normal Coal Supply, 4OO tons A rill o r : Deck, 

1 inch on flats, 2 inches on slopes; gun positions, 4� inChes. A rmalnent, two 6·inch lind .ix i'i-inch 
rapid-fire guns, elgbt 6-pounders, one 3-pounder, four machine guns, one bont �l1n . 'ro rl.edo Til  be,", 4 .  
C o m p lement, 273. D a t e , l AOO. ,....;;;;;;;;i;;;;;;===-iii!iiiiiiii� 

g. -Torpedo 
Also tour .. Halcyon " type, 1,070 tons and· 19 knots, and thirteen of " Gleaner " type, 735 tons and 20 knots. 

Also the " Blake " and " Blenheim " of 9,000 tons and 21 '5 knots. 
Speed, 00 knots. Normal Coal S u pply, 850 tons. A rmor : l inch 

gun positions, 6 inches. A rlDame nt, two 9·2-mch. ten 6-inch rapid-fire, twelve 
3·p'oUlnue,rs, seven machine gullS, two boat guns. Torpe d o  Tu bes, 4 (two submerged). 

tR90 to 1800. 

D , ,, ,.l aceDlent, 2,135 tons . .  Speed, 20 '7  knots. N o rlll a l  Coal :!i ll ppl ,', 2.,;() tons. A r m o r : Deck, 
:2 i neheo : gun positions. 4� menes.. ,\ rmall1 � ll t ,  eight 4-inch rupitl-:the gnns,  eight a-pounuers. t.wo boat 
gllll •.  'ro rpedo Tu be .. , 2. {�OIIlI. I " "" ' II I ,  2'24. Date, 1898. 

Weight of gun, 6� tons. Weight of sheH, 100 pounds. Length of bore, 40 calibers. Nmnber of shots 
per min ute, 6. 

Displacement, 810 tons. Speed, 00'2 knots. Normal Coal Supply, 100 tons. Arm o r : Gun positIons, � inches. Armament, two.4'7-inch rapid-tire guns, four 8-pounders. Torpedo Tu be!!, 3, 
ComplelDent, 91. DaCe,. 1893. KAVlES OF THE WOBLD-I. GBEAT BBITAIlI. From photogrliphe by Slmonde .t; Co., Portsmouth, EnglaDd. 
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ranged along the sides in the wake of the engint's and were built to the dimensions, etc. , given belo w Plate 5. 
boilers and fill up the space betwt'en sloping deck and Their namt's are as follows : . .  Diana, " " Dido, " " Doris, " 
outside shell  plating, and also the spaces between in- ., Eclipse ."  . .  Isis, " " Juno, " " Minerva," , .  Tal bot, " 
side of slopes and engine and boiler rooUlS. When, as " Venus. " As compared with the ships of similar size 
in  the case of the " Edgar," t.he slope is 5 inches in other navies, the armament was m anifestly light, 
thick, this equals about 7% inches vertical, and, adding and in three later ships of the class : " Hermes," 
the resistance of the coal, we get the equivalent resist- " Hyacinth ,"  and " Highflyer, " eleven 6-inch I/:uns were 
ance of about 12 inches of steel placed vertically on the Ulounted in place of five 6-inch and six 4·7-inch. 
sides of the ship. It  is better, however, to burst the The next iUlportant addition to the fleet cruisers con­
shells outside than inside the shell plating, and hence sisted of two huge vessels, the " Powerful " and " Terri­
t.he arm ored cruiser is coming increasi ngly into favor ble," of 14, 200 tons and 22% knots speed. They were 
in the present day. the first warships to have the length of an Atlantic 

The duties of the cruisers of the British navy will lie liner, being 536 feet long by 71 feet beam. As will be 
chiefly in the direction oC protecting her enormous seen from the front page engraving, they are imposing 
maritime commerce. They will be disposed at import- vessels, of h andsome design. They have a flush upper 
ant points on the great trade routes, which they will  deck throughout the whole length whose average 
patrol as Ion I/: as any cruisers of the enemy are at sea. height above the watE'r l ine  is  about 32 feet. The main 
Undoubtedly  at the outbrE'ak of the war an effort will battery of two 9 '2-inch guns is carried on this deck, the 
be made to watch the hostile cruisers, and keep them axis of the forward guns being about a8 feet above the 
sh ut  up in their own ports ; but should they escape, it sea. The battery of twelve 6-inch guns is disposed on 
wi l l  be the work of this big fleet of close upon two the guu deck and berth deck below, four of the guns 
h llndred vessels to capture or sink them as quickly as bE'ing in supE'rimposed 6· inch armored casemates for· 
possi blE'. 'rhe enemy's com merct' destroyers of over 21 ward and fou r  aft, the other fou r  guns bt'ing in 
knots wi l l  be open to attack only by such fast vessels as armored casemates amidships on the berth deck. The 
the " Powt'rful " and " Terrible, " of 21% t.o 22% knots battery of sixteen 3-inch guns is disposed on the gun and 
speed. In view of the terrible havoc that a 23-knot berth df'cks, eight alllidships, fonr in  the bow, and 
cOlllmerce destroyer could work on Brit.ish commerce, four in the stern. The fire dead ahead or dead astern 
it is strange that the government does [Jot build a fe w is one 9 '2-inch, fou r 6-inch, and four  3-inch. 
powerf ul vessels capable of overtak i ll )r  It craft of this Apart from their size, these shipi:' are remarkab le  as 
k ind. Two 15,000 ton armored cruisers of 23 knots are having been the first large ships in the navy to be fur­
to be laid down shortly. nished with a complete instal lation of watertube boilers. 

It is a remarkable fact that nearly the whole of this They are sheathed and coppered and carry the enor­
large fleet of protected cruisers has been b u i lt d uring mous supply of 3,000 tons of coal-more than they re­
the past ten years. The start was made when the quire, in view of the frequency of British coaling sta­
alarm of the British public over the defenseless condi- tions. 
tion of their maritime commerce led to the passage of The next lot of first-class cruisers, known as the 
the Naval Defense Act of 1889, when $100, 000, 000 was " Diadem" cl ass, were smaller editions of the " Terrible." 
voted for the construction of seventy new ve�sels. The poop is cut away (see diagram), thereby sacriticin� 
Previous to the passage of the act, the protected crui-

I 
gup cOlIlmand and officers' accolIl l Ilodations in  favor of 

s.,r classes were represented by the " Blake " and a saving of 300 tons of weight, the coal supply is re-
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23 knots. 'fhe fleet of destroyers is made up of 42 
boats of the "Hornet" type, 48 of the " Desperate" 
type, 5 of the " Albatross" type ; a 33·knot boat, the 
" Express ;" a 35-knot propelled by the Parsons tur­
bine ; and 12 vessels recently tendered for, of an im­
proved " Desperate" type.  The particulars of the differ­
ent types of destroyer are given in the fol lo wing table : 

TORPEDO BOAT DESTRO YER FLEET. 

Name of Type. 

Hornet . . . . . . . .  . 
Desperate . . . • 
Al batross . • • . . .  Express . . .  
ImJi��:e� T�r- } 

.S I .;£ 
s � ,; 0 " " " .. " . � ,>j 0 S �  8- .S D t " 0  '0 <.> � " '" .. :! " 0 " "S. 0 8-" '" Z ... . A t:rl en 

42 ]80 240 4,000 27 ' 3  
48 210 300 5,4UO 30 
5 227'6  ;i()() 7.500 32 
1 221' 6 300 10,000 33 

Improved Des- l 12 I'erate . . . . , \ 

Armament . 

1 3 
1 5 
1 5 
1 5 

. . . . 

. . . 

� � E 8 o " 'C i3. . 
e. � i � 
� (.) i 0 - --:-i-

3 43 57 2 51; SO 
2 €O � �1I 
� 60 80 

O f  ali the elements of a modern navy, the torpedo 
floti l la is the most uncertain and undetermined as to 
its val ue ; b ut there is no doubt that, for the duties of 
such a navy as Great Britain's, the sea-goin� destroyer 
i "  preferable to the smaller and unseaworth y torpedo 
boat. 

Sum ming up our review of the British navy, we 
consider that, in addition to the advantage that COllles 
fro lll numbers, the best features are the excellent sea­
goi ng qualities of the ships ; the large supplies of coal, 
ammunition, and stores carried ; the uniforlll ity in the 
types due to build i n g  the ships in classes ; the small 
number of patterns of guns, thereby avoiding con 
fusion and compl icat ion in ammunit ion ; and lastly, 
and perhaps most important of al l ,  the excellent 
personnel and the undoubted esprit de corps of the 
navy. 

The defects are, in the battleships, the u narmored 
" Blenhei m , " 9 ,000 tons, 21� ends, the fact that the breeches 
knots ; ei�ht ships of the "Forth" of many of the large guns are 
and .. Leander '" types, of 4,000 unprotected , and i n  the later 
and 4, 300 tons and 17 and 16% cruisers tbe total absence of si<le 
knots ; five ships of the " Magi- armor at t h e  water l i ne. Most 
cienne " and " Medusa " types, serious defect of a l l ,  howevel·. 
2, 950 and 2, 800 tons and 19 knots ; and one that cannot be too soon 
the " Calliope, " and " Calypso " remedied in · future sh i ps, is t ile  
(the former famous for  its es- fact that tbe ships, both batt le· 
cape from Apia during the fatal ships and cruise rs, do not carry 
hurricane), 2, 770 tons and 14'6 as powerful  al"lllaments relati vely 
knots ; fifteen gunboat!.' of the to their great displacement as 
" Archer " and . .  Banacouta " are found in sh i ps (\f other navies 
classes, of 1, 8aO and 1, 580 tons of the world. Sh ip  for ship, the 
and\18'6 and 16 '5 knots ; besides " Majestics" wou ld  probably be 
sOl Ile forty or fifty smaller and THE SIPHON OF THE CLAM. a match for any French or Rus-
slower gun boats. Of these only sian battlesh i ps t.hey migh t  en-
t h e " Blake " and the " Blenhei m " can be considered d uced to 1 . 900 tons, and the speed is reduced from 22% counter, but, with their excess of 2,000 tu 3,000 tons 
thoroughly  u p-to-date vessels. to 20% knots, with a consequent reduction of the d i s- displa cement, they should carry an over whelming pre-

T h e  Naval Defense Act, in addition to 10 bat tleshi ps, placetllent from 14, 200 to 11 ,000 tons. The two 9 '2- inch ponderance of armament. 
called for 29 second-class cruisers of the " Apol lo " class, guns are replaced by four 6-inch rapid firers, with the  • , OJ , .. 
of 3 . 400 tons and 20 knots, and 9 first-class cruisers resu lt that these vessels carry sixteen of these effective THE SIPHON OF THE CLAM. 

of the " Edgar " type, of 7, 350 t.ons and 20 knots. Of weapon s, besides fourteen 3 · inch rapid·firers and four- BY c. F. BOLDER. 
T h ese 29 second-class cruisers, 11 were bu i lt according teen smaller guns. The vessels are all sheathed and The interest ing clam with elongated siphon shown 
t.o the urigi nal design, as fol lo ws : D ispla.cement, 3, 400 coppered. The vessels i n  this class are as follows : in the accompanying i llustration was taken at Lon g 
tons ;  speed , 20 knots ; armltmE'nt., 2 6-inch, 6 4'7- inch " Andromeda, " " Diadem , "  " Europa, " " Niobe, " " Am- Beach, where the art of c lamming is conducted in an 
rapid-fire gUliS, and 14 sm aller guns. Ten others were phitrite," " Ariadne," . .  A rgonaut," and " Sparthte. " interesting manner at times. I nstead of the single 
built  of identical dimensions, etc. , but were sh eathed In Plate 8 we give an i l l ustration of the . .  Pelorus," clammer on the beach at low tide, often a p icturesq ne 
and coppered to fit them for tropical waters, the displace- which is a good representation of the latest third ·class object from the dunes, we see a man plow i n g  a long 
IIl�nt being thereby raised to 3, 600 tons. The names of cruisers of this navy. They are trim l ittle craft si lIl i iar I furrow in the sands, hoping i n  this  way to t.hrow u p  
the 2 1  vessels are as fol lows : " 1Eolns," " Andromeda, " to our "Marblehead," w h ich is greatly superior t o  them hundreds o f  the succulent bivalves. 
" Apol lo, " " Brilliant, " .. Indefatigable, " . , Intrepid," in  batte:'y but inferior in  speed and protection. The To those who frequent muddy shores at low tide, the 
" Iphigeuia, " " Latona, " " Melalllpus, " . . Naiad ,"  battery of eight 4-i nch and eight 3·pounders is hole of the clam is a fami l iar sight. Somet.imes the  
. .  Pique, " " Rainbow , "  " Retri b u tion,"  " Sappho, " mounted on a raised forecastle a n d  on t h e  gundeck latter i s  discovered near t h e  surface, eject ing a spu rT. 
" Scyl la ,"  " Sirius," " Spartan , " " Sybil le," " Terpsi- amidships. There are 11 ships of this class, and, includ- of water ; and strange clicking, suckm g  sou nds. the  
chore, " " Thetis," an d " Tri b u n e . "  ing these, there are 44 vessels o f  thf' so-cal led third class dulcet voice of t h e  clalll , h ave been heard by those w ho, 

To give them better sea· going qualities and a cruiser type. They vary from 1, 600 to 3,000 tons in dis- out of curiosity, frequent its haun ts. 
more powerful battery, the  other 8 ships were built  placement and from 16�� to 20 knots in speed. I I n  the accompanying i l lust.ratlOn one  of the most in­
with 20 feet more length, the  whole battery was placed Plate 9 shows one of the latest gunboats of the terestin g  features of b i valves is seen at its best, namely, 
on a flush main deck (instead of on a forecastle and poop " Speedy " class, in  which are 1 1  identical vessels of 810 the si phon, a s ingular conti nuation of the mantle, It 
an d  in a well am idshi ps), and two additional 4' 7- 1 tons and 20 knots speed. The 13 vessels Qf the fleshy chilllney, so to speak, w h ich enables the clam 
inch gnns were add ed.  These ships were known as the " Gleaner " type are somewhat smaller, 735 tons, but  to I:f'st. at the bottolll in  security ,  an d throw u p  this ex­
" Ast.nlla " c lass. T heir particu lars will be found un- have the same speed and armament. The four gun- tension, and breathe and eat through it.  The siphon 
der Plate No. 6. boats of the " Halcyon " type have a raised poop and in the cooked clam is a b lack, small ,  and retracted 

The names of these 8 ships are " Astrrea, " " Bona- displace 1, 070 tons, the speed being 19 knots. object, projecting b ut slightly frolll the shell ; it is 
venture," " Cambrian," . .  Charybdis, " " Flora, " The torpedo floti l la of the British navy differs from known as the head, a misnomer, as it  is real ly  at the 
" Forte, " . .  Fox ,"  and " Hermione." that of the other Continental n avies in the large n u m- posterior opening of the shell, and opposite the place 

The 9 first-class cruisers of the Naval Defense Act ber of torpedo boat destroyers that it includes in pro- where the head , if there were one, should be. 
are known as the " Edgar " class. They are smaller portion to the n u m ber of torpedo boats proper. The The � iphun is a long, muscular, and exceedingly  
e,l i t ions of the " Blake, " with the same battery, but  official l i sts show 109  of the former bui l t  or bui ld i ng, tough tube, really an extension of  the mantle which 
1 � kDots less speed and a smaller coal supply. The against 187 of the latter; whereas the French navy has incloses the clam, and, in this instance, divided into 
d i mensions, etc. , of the .. Edgar " are given under about a score of destroyers to 232 torpedo boats. Great two tubes. To fully understa nd its office a giance at 
Plate 4. Five of the ships of this class : the " Edgar, " Britain has practically given up the con struction of the i nternal economy of the animal is  necessary. Open­
" En dymion," " Grafton," " Hawke," and " Theseus, " torped o boats, and has b een content to increase her ing .  a clam, we fiud next to the shel ls  a delicate gray 

are sillli lar to the d iagram shown on page 376. force of destroyers, for the reason that the destroyer is man t le that encompasses the animal, so that it appears 
To improve their seagoing qualiti es, a raised forecastle capable of running down and s inking torpedo boats, to be a bag holdiug the body of the clam and protect­

deck was added to the other fOUl' sh i ps, the " Crescent," I while at t.he  same t.i llle it is capable of ta kir;lg the iug it. At the posterior end the lIlau tie is developed 
" G i braltar, " " Royal Arthur," and " St. Geor)re,"  and offensive a)rai nst battlesh ips and cru isers, with at least into the s iphon,  which conta.i n s  two tubes. Opening 
the 9 '2 - inch bow-chaser was replaced by 2 6- inch rapid- as lII uch  prospect of  success as the smaller, but slower, the shell wider, we have the various parts before us. 
firers. 'l' hey WE're also sheathed and coppered, the dis- torpedo boat. On the lower side is a llI uscular organ called the foot, 
placement being raised to 7, 700 tons. The torpedo floti l la is made u p  of 97 torpedo boats of that ill some shel ls, as the razor cl alll , i s  an t'xtraordi-

The  next addition to the n avy incl uded 11 second- the first class, which vary in  speed from 19 to 23 knots, nary lIIember. This foot in some species, as the m ussel, 
class cruisers of the " Eclipse " class. Nine of these and 90 of the second class, with speeds of from 16 to bears a remarkable gland which secretes a fluid that, 
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when produced and exposed to the water, becomes a long. several times the length of the shell, and well Each member of the committee is invited to step to 
mass of dark, horny fibers that serve as anchor chains i l lustrate the forms in which the siphons constitute the blackboard and touch a figure ; no sooner has he 
by which the animal attaches itself to the rocks. We separate tubes. done so t.han the lady calls out the number. Other 
find the mouth directl y opposite the so-called siphon, I • . •  I • tests of a similar nature are given, such as the ex-
provided with a pair of peculiar lips , leaf-l ike, which MENTAL WONDERS.* traction of square and cube root, etc. They al l  prove 
have t.he faculty of aiding in sending currents of water The most sphinx l i ke problem eve)' presented to the I that the lady has a thorough knowledge of the num-
bearing food to the mouth. We see the long coiled in- public for solution was the second sight mystery. 

I 
bers on the blackboard and the relative posit.ion 

testine, the stomach, and liver, and in  a bag or sac a There have been many exposes of . , mental magic, " which they occupy. It is, of course, proved beyond 
marvelous rod, clear as crystal, seemingly distinct f!'Om and some of the best of them are described in " Magic : I a doubt that the lady cannot see the black board. 
the body and w ithout purpose, a backbone unattached Stage I l lusions and Scientific Di vers ions, including I The question then arises, How does she obtain the in­
as it  were. known as the crystalline style ; an organ Trick Photography. " formation ? There are two methods of perforIll ing this 
that is well known, but which is sti l l  a zoological llIys- We have now to concern ourselves with " mental trick. In either case her information is obtained from 
tery. I magic, " where the results are �btained �)y clever tricks. a confederate, who is general ly concealed unde)' the 

The heart is  an interesting object, the blooc} pou ring I There have appeared from tUlle to tUlle before the stage, who has the black board in sight and who trans· 
from the gills i nto the two auricles, then passing i n to pu bl ic individuals who general l y  work in couples, llI its to' the lady the desired information. 
the median ventricle, wh i ch pumps it into In one llIethod the lady has a hole 1% 
all parts of the borl y. The gi l ls  are promi- inches in d iallleter cut out of the sole of 
nent objects, apparently hanging on either one of her s l i ppers. She p laces this foot 
side. and marle u p ' o f  a ll1arvelously cOll1pli - over a hole in the stagfl through which a 
cated series of tu bes. If in i lllagination we small piston is  worked pneumatical ly by 
could follow the blood current of the clam , the assistallt.  The piston is connected with 
we should see i t  collecting in a large tube It rubber tube which run s to where the as-
at the base of the gills, from which it passes sistant i,,; concealed. 'l'he assi:stalJt looks at 
into the tubes and so to the heart. During the black board and manipu lates the b u l b, 
the passage through the tubes which make thus causing the p iston rod to strike the 
up the gil ls the process of breathing is ac- !-<ole of the foot, givi ng signals which can be 
complished , wh ich brings us to the consider- read i ly u n derstood by the subject. Robert 
ation of the long siphon of the clam. THE FOOT TELEGRAPH. Heller used a system somewhat simi lar, only 

This singular organ has various offices. It  an electro· magnet was used i nstead of  t h e  
is l ike  the  trunk of an elephant, inasmuch as  i t  can be  termed " operators " and " subjects. " who have gi ven pneumatic piston. 
e longated t.o obtain food at a d istance from the body, performances w h ich were termed mental won ders, si l- Another and bolder method of conveying informa­
il lustrated by the clam at the bottom of its h urrow. ent second sig-ht, etc. The operator invariabl y  tries to t ion is the  speaking tube. I n  th is case a Vienna 
while the tip of the pseudo trunk or siphon is at the impose on the pu blic with the idea that he possesses bent wood chair is  used. The chair is  special ly pre­
opening receiving food. The siphon has two tu bes ; the some mysterio us .power over the " subject, " by which pared for the trick.  One leg of the chair is hollow 
one furthest from the h inge, or the lower, may be called he is  enabled to com municate information to her by and the ai r passage is continued to the very top.  T h e  
t h e  mou th proper, a s  it  sucks i n  a continual current o f  h i s  will power over h e r  m i n d  without a word being lady usually has a long bra i d  o f  hai l' hanging d O IY I  

water. T h e  other performs a n  opposite work, reject- spoken. There are, of course, various methods o f  her back, and i f  not blessed by nature with th is h i l'w t <  
ing the accumulation, and can b e  compared to a chi Ill- performing this trick, a s  b y  a code o f  predetermined adorn lllent, she wears a wig. In either case cOIlCeal"u 
ney,  ou t of which passes the rejectalllenta after con · signals in which sentences l ike the fol lowing are used : in  thfl hai l' is a ru bber t u be, one end being close to 
su mptio n .  I n  this one act of d rawing water through " Say the number. Well ? Speak out . Say what it the ear and the uther I lang ing  down w i t h  t h e  bra i d ,  
its long siphon t h e  clam eats a n d  breathes. The water, is. " B ut these methods are not comparable with t h e  s o  that when t h e  lady i ,,;  seat"d 0 11  th e ch a i r  the 0I H;r · 
laden with food and oxygen, is brought into the clam mechanical means w h ich we are about to describe. ator can easi l y  connect i t  with the con ll ect i n g  t u be in  
in a remarkable manner, which is readily observed. The . ,  operator, " after infor lll ing the audience of  the the chair. 
The gills and other parts of the clam are covered with wonderful powers of divination wh ich the  su bject ----______ -..__- -. --- ---
minute, hair-like organs. which Illay be cOlll pa)'ed to possesses, introd u ces the " su bj ect., " w h o  is i n variably 'F il e  C u rre nt S u pple rn e ut .  
oars, which all wave or work in a given direction, al- a lady.  She is seated o n  a chai )' near the front of the The curra n t  SUPPLEMEi'lT, No. 1 197, is part icu larl y 
ways away from the inc arrent siphon i l l t e l 'e� t i l l g'. It contai l l s a n  article by 
opening, thus creating a current H. Percy A sh l<,y, entitled " A n U p-t.o-
through it. the water from without Date Ice S loop," acco l llpanied by fu l l  
rushing i n  to  fil l i ts  place, and so . working d rawin�s for making the 
powerfully do the cilia work that a same. As t he season for winter sports 
few in a s lllall section of the gil ls re- has now arri ved. doub tless many of 
moved for the purpose have been our readers wi l l  wish to make an ice-
know n  to move six millimeters in a boat of thi�  kind.  Mr. Henry Savage 
minu te. The  water from the incurrent Landor's new book. " In the Forbid-
siphon, laden with food particles and den Land," is reviewed at considera-
charged with oxygen, is then wafted ble length. Mr. Landor entered T i bet 
by m i l l ions of padrlles over every by way of India. and was captured by 
portion of the gil ls, when the b lood i n  the T i betans a n d  tortured b y  them 
the tubes takes up t he oxygen and witii  great cruelty and very n early 
ejects the carbon i c  acid.  On it passes, ki l led .  He was finally released and 
the c i l ia  or paddles s weep ing it  on in al lowed to pass over the bord er. 1\1 1-. 
the direction of the mouth,  w hich, as Lan dor's narrative is most t h r i l l i l l g, 
it passes, seizes the atoms of food, the and his adventu res rank alll o n g  t l l o  
rejected portions, t h e  impure water most interesting travels of the lant':  
now laden with carbonic acid, being part of the n i neteenth centu)·y. 'l' l : e 
s wept along and finally forced out of article is accompan ied by i l l ustratiol l s  

tfIe upper tube o f  t h e  s i phon. S o  i t. f!'O lll the book showing Mr. Landor be-
wil l  be seen that the perfect type of ing tortured. " Saline Effiorescence of 
the s iphon. with its two tubes, as i l lus·  Bric lis "  is a t i mely scientific stu d y  
trated by the clam, is  a llIan'elous dealing with t h e  methods by which 
organ ; and that. the simple " head " this  discoloration lII ay be pre\-ented. 
of the clam, in  popu lar parlance, is T h i s  num ber of the SUPPLEMENT con-
Illore like the tip of a l ong proboscis, tR ins several papers which were pre-
really a very cO lll pl icated and beauti- sel lted at the recent meeting of the 
fal  organ i n  al l its  parts, having vari- Societ.y of Naval Arch i tects : .. Eeono· 
ous and im portant functions, interest · my Test of a U n i q u e  Porm of Feed 
ing not only to the natural ist, b ut to PU Ill P, " by F. Meriam Wheeler; •. Sta-
any stroller along shore. bility of a Bat tlesh ip under Damaged 

The mol l usks are by no means the Conditiolls," by Prof. C. H. Peabod y ; 

i 0 w' creatures general ly  supposed. " Early Mari n e  En gineering in the 
They are endowed wit h 1J lany senses ; U n i ted States, " by C. H. Haswell.  
indeed. the  wondprfu l siphon, l ike t he . . The Recent Eru ption of Vesuvius " 

trunk of the elephant, has such varied is i l l ustrated by an engraving made 
offices that it seems gifted with a frolll an actual photograph of the 
special sense. The dam h as olfactory eruption . . .  Pekin " is an interesting 
organ s, these being found in  what is THE SPEAKING TUBE. article describing interesting scenes 
k nown as the parieto-splanchnic gan- of that citv. ..  Africa and its Ani-
glia.. It has minute eyes, in  the pecten thirty or more stage in  plain view of the a u d i ence. Her eyes are ' mals " is an article by R. L)-:dekkel" " Disti l led Water, 
are seen on the edge of t.he mantle. gleaming l ike heavi ly bandaged, so she cannot see. A COIll m ittee i ts Preparation by Si 1Jlple A u t o l llatic and Inexpensh'c 
gems. Sometimes the eyes are situated upon the is invited to go upon the stage to see that the lady Apparatus and its P reservat i o n , "  completes th i s  ver:i 
siphon, as in the solen or razor clam. They are the has had her eyes properly blindfolded and also interesting num ber. The usual notes are published. 
simplest form of eyes, yet are sufficient to warn the ostensibly to help the operator. A large black board ______ . ___ ________ _ 

owner, as flvery clamlIler knows, who has seen the is placed at one side of the stage behind the lady. C O ll telllK.  
wily razor dart down into its den as the shadow passed One of the commhtee is requested to step to this 
over it . The ears of the clam are delicate sacs, each black board and write on it  with chalk some figures, 
containing an oto lith, which,  l ike the tongue of a bell , usually up to four or more decimal places, an d  after he 
jangles against the cilia that line the sac, so producing has done so he  resumes his seat. The lady irllluediately 
sound waves. appears to add up the n umber mentally, cal l ing out 

A study of the siphons of the mollusks shows the the numbers and giving the results of the addition. 
greatest variety. The clam illustrates the m aximulll ' From " Spirit Slate Writing and Kindred Phenomena " By William 
leng. tho In the razor clam, ensis. and others, it is very E. Roblllson, as.istaot to the late Herrmann. New York, 1898. Munn & 

Company, publishers. 16mo. Pp. 148. 66 illustrations. Cloth. Price 
Ii_ort. In Tellina tenera the siphons are remarkably $1.00, 
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RECENTLY PATENTED INVENTIONS. 
Agri c u l t u ral I m plements. 

PULVERIZER.- JAMES W. RIGG, Mount Carmel, 
Ill. J ournaled in the frame of this pulverizer, are a front 
roller and a rear-spiked roller. Between the rollers a 
drag i. mounted . Cutters extend down under the spike­
roller between tbe spikes. Runners movable on the 
frame are adapted to l ift tbe rear end of the frame, in  
order t o  bring and hold the spiked roller a n d  drag above 
the gronnd. The drag can be raised or lowered in order 
to break up tbe clods left by the front roller. The spiked 
roUer in the rear rolls the ground a second time, and the 
spikes. by passing into the eartb, loosen the soil and 

prepare the ground for the seed. 

WHEELED CULTIVATOR. - CHARLES L. KING, 
Stel la, Neb. The improvement in cultivators devised by 
this inventor consi.ts of a supporting frame, wbeel­
guiding supports having journaled uprigbt portions, 
crank-arms at the lower ends of tbe upright portions 
extending normally in the direction of the cultivator's 
motion, lateral spindles on tbe crank-portions, and 
wheels on the spindles. The construction for support­
ing and guiding the wheels is easily controlled, responds 
quickly to the lever by wbicb it  is operated, and includes 
a construction of connecting bar which acts as a spring 
for driving detent devices bv which the guiding mecban­
ism is held in any desired adjustment. 

CULT IV ATOR.- WILLIAM M. STEVENSON, Honey 
Grove, Tex. This Invention is an improvement in culti­
tivator-saddles or attachments for the beams thereof, 
which saddles con"ist of devices carrying " feet" or 
standards to wbich shovels, plows, and tbe like are 
secured. The chief characteristic of tbe improvement is 
found in the use of rotatable sleeves or cylinders to 
which the shovel or plow standards are so attached 
that these standards may be adjusted in different posi­
tions or angles, to cause the shovels or plows to work 
nearer together, farther apart, or to be thrown out of 
work altogether. The sleeves or cylinders are mounted 
on horizontal axes, and are beld in any position by means 
of scr(;:w-clamps. 

Mechanical Device". 

BALLOTING M ACHINE.-WILLIAM M. DOUGHER­
TY. Ht. Joseph , Mo. The balloting machine of this 
inventor has for each candidate a numbering apparatus 
operatcd by an arm pr"jecting tbrough the casing of tbe 
machme, the numbering apparatus being connected with 
tbe door of the voting· booth, so as to be operated by tbe 
movement of the door. The numbering device or counter 
for each candidate is inck sed in a box or casing. These 
boxes or casings are separate from one another, and in 
the operative machme are held ill proximity by fasten­
ing: devices. As a voter, in entering, opens and closes the 
door of tbe booth, the parts of the machine are vlaced in 
operative position . By pulling upon one of the arms, 
previously mentioned, the voter casts bis ballot for any 
de"lred candidate. Means are provided whereby it  IS 
made impossible to vote for two candidates running for 
the same office. 

TOWER WINDMILL.· -MAYRO KEENEY, Somersville, 
Conn. The purpose of this invention is so to construct 
a wind· wheel of a tower-windmill that it shall be simp le, 
durable, and self-governing, the regulator being capable 
of such adjustment as nearly to close the fans or blades 
if the revolutions of the wheel become too numerous. 
The wbeel is so constructed that its fans or blades shall 
catch the wind from all quarters witbout changing posi ­
tion, thus obviating tbe loss of speed or power, and the 
irregular motion common to many windmills. The fans 
or blades used are angu lar in cross-section. This angular 

construction enables the wheel to turn , not only when 
the winrl is entering the wbeel. but also wben the wind 
is leaving the wileel. 

HOISTING APPARATUS.-SAMUEL L. COOPER and 

FRANK \V. KEYS, Yonkers, N. Y. Th is invention pru­
vi ;lcs a hoistmg apparatus designed to be att:lcl:ed to a 
wagon used in street and sewer cleaning. Upon the 
wagon a crane is mann ted to swing. A hoisting rope, to 
the outcr end of whicb a bucket is attached, passe" over 
a wheel journaled in the upper end of the crane, and is 
wound about a drum mounted in the vehicle. The buck­
et. after having been filled, is raised by rotating the 
drum . Wben it has reached tbe dcsired height, tbe 
bucket is swung inwardly by means of the 8rane, and 
the contents dumped into the wagon . 

CLOTHES-WRINGER.-ALBERT G. CARLING. Hack­
ensack, N. J. With a frame and with t\\'o shafts car­

rying rolls and rotating in the frame, are connected two 
intercbangeable, meshed cog·gears and two counter­

�bafts. The cog-gears are located one on a roll-shaft and 
one on a countershaft. On the lower roll-shaft and on 
both countersbafts, sprocket-gears are mounted and 
connected in pairs by sprocket-chains. Tbe rolls and 
shafts are driven by means of a crank-bandle adapted to 
engage with an end of the lower roll-shaft or with an end 
of one of the countershafts. By changing the positions 
of the gearing and of the prank-bandle. heavy goods or 
light goods may be wrung, and the necessary power for 
each properly applied. 

SAWMILL-DOG. -ALBERT D.  LANE,  Montpelier, Vt. 
Crooked logs, owing to their peculiar shape, are not 
rcadily held in r lace by ordinary dogs, and hence cannot 
be readily sawn.  In the present device, two dogs are 
used, one engaging- the log from the under si1e and the 
other from the upI' r side. Both are readi ly arlj ustabl� 
in beight. by means of a hand-wheel whicb operates a 
rack and pinion to draw the dogs toward each otlier in 
order to hold the log firmly iu place. 

TYPE-WRITING MACHINE.-FREDERICK S .  WEN­
DELK EN .  Dalla8, Tex .  The present mven tJOO endeav ors 
t.o vrovtde means whereby a type-writer platen may be 
Urned and the carriage brougbt back to its starting poini 
by depre.smg keys or key-levers. To turn the plat.en 

automatically when the carriage is returned. the inventor 
prOVIdes the carriage with a bell-crank lever havmg one 
arm arranged to engage an abutment on the frame. and 
its other arm connected with one end of a lever pivoted 
between its ends and arranged at its other end to bear 

beneath the bail- lever so as to lift the bal l- lever when 
the bel l-crank IS in engagement WIth the a\mtment..  The 
carriage is automatical ly returned to its original position 
by means of a key- lever which acts on a spring and 
gearing to bring the carriage back to its original posi­
tion. 

J ( i�ntifi( �mtri(an. 
lUlsceIIaneou" Inventions. 

FURNACE-CLEANER. - Dr. PAUL M:SYER and 
LATIMER D. GRAY, Golden, Col. The purpose of this 
invention is to furnish an attachment for fire-boxes, by 
means of which attachment the ashes may be quickly 
removed frolll a grate. The furnace is provided with a 
ri¢d dead-plate located forwardly of the grate-bars and 
provided with an opening through which clinkers may 
be dropped into the asb-pit. A covel' commands the 
opening, is mounted to slide back and forth on the dead­
plate in a plane parallel with that of the plate, and is 
support.ed by continuous engagement with the top of the 
dead-plate. 

LUBRICATOR.-WILLIAM HUNT, Winnipeg, Canada. 
This invention has for its object the provision of a dnst­
proof lubricator arranged to operate in a simpl� manner. 
The lubricator consists of a cup containing oil, which cnp 
is formed on the bottom with a stem screwinl/: into the part 
to be lubricated . The stem is formed with a passage. 
through which oil flows to the parts to be lubricated. 'l'his 
pas3age is adapted to be closed by a valve formed on a 
screw-plug. By screwiug the plug up or down, the fiow 
of oil can be regnlated, means being provided whereby 
the plug is held in adjusted position. The lower end of 
the plug hali an opening normally dosed by some soft 
fusible matedal which melts when the parts to be lubri­
cated become heated, and thus permits the oil to fiow to 
the operating parts of the machine to which the device 
is applied. 

SCRAPER. -ALICE E. HOUGHTON, Slidell, La. Tbe 
scraper provided by the present inven tion is intended for 
nse in kitchens. The scraper comprises a plate or tbin 
bar bent into a 'fiatt,med S shape to form three parallel 
sections connected by bends. The onter sections are 
sbarpened and the middle section serrated at one edge. 
The peculiar shape and construction of this device en­
able it to be used in scraping surfaces of nearly every 
variety. 
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Marine Iron Works. ChICago. Catalogue free. 

• .  U. S." Metal Polish. India.napolis. Samples free. 

Gasoline Brazing Forge, Turner Brass Works. Chicago. 

Yankee Notions. Waterbury Button Co., Waterb'y, Ct. 

Schwaab Stamp & Seal Co., Milwaukee. Send for cat'g. 

FERRACUTE Machine Co., Bridgeton, N. J. Full 
line of Presses, Dies ane' other Sheet Metal Machinery. 

Easy Experim'ts of Organic Chemistry. Book by Prof. 
Appleton. 60 cents. Snow & Farnham, Providence, R. I. 

Small Machine Tools for inventor8 and experimenters. 
The Garvin Machine Co., Spring and Varick Sts. , N. Y. 

Hub, spoke. wheel, bending. and handle machinery. 
Single machines or ful l  equipments. by the Defiance 
Machine Works. Defiance, OhiO, U. S. A. 

'l'he celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma­
chine Company. Fort of East 138th Street, New York. 

The best book for electncians and beginners in elec­
tricity is . .  Experimental Science," by Geo. M.. Hopkins. 
By mail. M. Munn &; Co . . publishers. 381 Broadway, N. Y. 

pr Send for new and complete catalogue of ScientifiC 
and other Books for sale by Munn &; CO., 381 Broadway 
New York. �'ree on applicatiOn. 

IIINTS TO CORRESPONDENTS. CASKET-LOWERING DEVICE.-MARQUIS T. ROBB, 
Granby, and ANDREW J. PATTERSON. Wentworth, Mo. . d . b' d . Names a nd A ddress IDUJ!t accompanv all letters In thiS eVlCe are com me a railing for an open grave or no attention will be paid thereto. Tills is for ow 
and a bier adjustable on the railing, together with a information and not for publication. 
windlass carried by the railing or frame, tbrough the ' R eference s  to former articles or answers should 

d· f h' h ffi b . I I ed give date of paper and page or number of qnestion. me mm 0 w IC a co n may e convement y ower • I nq u it'le" not answered m reasonable time should 
The entire device is so constructed that tbe parts may be repeated : .correspondents will bear in mind that 
be conveniently wheeled from place to place. some answers require not a little research, and. 

CURTAIN-POLE.-WILLIAM OSTENDORFF. Union, tbougb we endeavor to reply to all either by lettei 
or in this department. each must take his turn. 

Hudson County, N. J. This invention seeks to provide B u yer" wishmg to purchase any article not advertised 
a simple curtain fastener which, when applIed, will  bold in our columns will be furnished with addresses of 

bouses manufacturing or carrying tbe same. a cnrtain in any desired position. The fastener can be Sp ecial 'VriU en I nformat ion on matters of made of a single piece of spring wire or like material. personal ratber tban general interest cannot be 
The fastener is so constructed that rings and the like expected without remuneration.  

Sc ientific A merlcall S up p l e m e n t s  referred will be dispensed with. When applied, tbe fastener will to may be had at the office. !'nee 10 cents each. 
be entirely hidden when tbe curtain is in place, and will '1 Boo�s referred to promptly supplied on receipt of 
be but partially exposed when the curtain is down. 

. 1l1 lr.�';�I "  sent tor examination should be distinctly 
BRINE-EVAPORATOR. -ROBERT D. MILLER, War- I marked or labeled. 

saw, N. :Y. By means of this apparatus, tbe salt crystals I _____________________ _ 
obtained by evaporating brine . are deposited upon a I (7526) W. H. J. a�ks : For what pur­
SUItable conveyer and automatICally conducted away. pose is a solution used on copper wire previous to winding 
Tbe brine-evaporator has a tank provided in its upper on the silk when insulatingf What is tbe solution co�­
portion with an in?lined bottom havi�g projecting lower II posed 00 A. We do not know any solution universally 
edges, beneath whICh edges tbe tank IS extended to form UJ!e<I on copper wire before winding on the silk·insuhition. 
a well. An inclmed chute extends upwardly from one I If it were desired to improve the insulation, obelIac 
end of tbe well to the water-level. Two parallel endless could be used in this way. 
chains extend along the well and tbrough the chute to a 
point above the water-line. Bar. connect tbe cbains at (7527) J. O. N. ask .. : Is there any sub-
frequent intervals, and a belt is connected with the stance through which two magnets will have no attrac­

chains and bars. Tbe inclined bottom extends over the tion for one anotber, and tbe substance not to exceed � 
edges of tbe belt, so that the salt crystals are collected inch in thickness 1 A. A magnet is screened from ex­
upon the belt and automatically conveyed outside of tbe terior magnetism by surrounding it with a covering of 

tank. iron. Iron less than one-half incb thick will answer tbis 

APPARATUS FOR DEVELOPING AND REGU- purpose. 

LATING WATER SUPPLY.-HoWARD V. HINCKLEY, (7528) G. E. S. asks : Is there any pro­
Topeka, Kan. In order to draw water at pleasure from cess or preparation by:which cast steel can be made to 
a subterranean fiood-plane or underfiow, this inventor have tbe appearance of frosted silver ? A. By etching 
employs a series of submerged wells or cribs, and a the polisbed surface with acid. The urticles are 'first 
series of inclined conduits connecting the wells to beated to about 2120, then a tbin coat of beeswax is 
draw the water tberefrom by gravity. The flow of the melted over their surface, and wben this cools the design 
undergroun d  water is regulated by gate. valves. The sys- is scratched through the wax by a needle, the acid is 
tem is designed for use in the arid regions of our West- then poured on tbe design, and may be prevented from 
ern States and Territories. fallmg off by a little wall of wax built around tbe design. 

SPRING-HEEL FOR. 
BOOTS �:r:"D

. 
SHO!,S.�ED- I Muriatic acid answers very well for etching. Tbe time 

WIN L. BARBER, Larwill , Ind. 'l hIS IDventlOn IS an
; required for the operation is best found by a little prac­

improvement in spring-heels sucb us are used for the ' 
tice, as the fine lines of tbe design take more tilDe to 

purpose of relieving one of the strain due to walking. ' etch than is required for the coarse ones. When it is de. 
The spring-attachment comprises a spring-heel plate ' cided that the etcbing is complete, with clean cold water 
having one or more front �ngers, and a ba�e-plate bavin:s I thoroughly wash away all traces of acid, and then with a 
one or more transverse shts, tbrough wblch the fingers little benzine remove the wax and polish with clean, dry 
project. The inventor has also applied his device to I chamois leather. 2. Wonld such process or preparation 
d€tachable insoles. or bluing be cheaper than nickel plating ? A. No; use 

INK-WELL.-JOHN T. FORREST, Chehalis, Wasb. In bluing. 
tbe present invention an ink·well bas been provided !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! 
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h<g:n ��.�� : . ��i

.� . .  ���.��:��' . . �.�������: . .  � . .  ��� •. 614,826 
Bicycle mud guard stay. Jeffery & Moxon . . . . . . . . .  6U.954 
Bicycle pedal toe clip attachment, W. A. Hill. . . . 615.217 
Bicycle saddle, L. D. Lovekin . . . . . . . . . . . . . . . . . . . . . . .  615,077 
Bicycle saddle, A. E. Peck . . . . . . . . . . . . . . . . . . . . . . . . . .  615.223 
Bicycle . sociable. W .  �'. W illiams . . . . . . . . . . . . . . . . . . .  615,231 
Bictlles. etc. , changeable gear fer. Murphy & 

Pierce. . . . . . .  . . . .  . . . .  . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . .  614.969 
Bicycles , etc .• frame for, I�. Sturges . . .  ' . . . . . . . . . . . .  614-,005 
Board. �ee Advertisinjl board. Ironing board. 
Boiler. See Steam boiler. Steam generator 

boiler. 
Boiler cleaner. water tube. S. B. Murdock . . . . . . . . . 6U,881 
Boilers. reinforced head for range, H. S. Rey-

nolds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  61(.892 
Boot or shoe. W. Lawes .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.069 
Boot or shoe tree and top stretcher, combined, 

A. D. 'l·yler. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.002 
Bottle caP. L. G. �·Ianigan . . . . . . . . . . . . . . . . . . . . . . . . . . . 614.\lol2 
Bottle closure. W. Painter . . . . . . . . . . . . . . . . . . . . . . . . . .  615,099 
Bottle nipple . nursing, A. McTernen . . . . • . • . . . . . . .  615.095 
Bottle,  non·refi l lable, G. J. Barnes . . . . . . . . . . . . . . . .  615.208 
Bott le. non.refil lable, W. E. Lutz . . . . . . . . . . . . . . . . . . 615,081 
Bottle. non·refil Jab le , A. Trudeau . . . . . . . . . . . . . . . . . . 615.(X)l 
Bottle stopper. L. H. Broome . . . . . . . . . . . . . . . . . . . . . . . 614.828 
Bottle washer. Hamm & Pertz . ,  . . . . . . . . . . . . . . . . . .  614,861 
Box. See Hat box. J unction box. Miter box . 
Box fastener. G. L. Jocelyn . . . . . . . . . . . . . . . . . . . . . . . . . 614.955 
Brake. See Bicycle brake. Car brake. H ydraulic 

brake. Wagon brake. 
Breguet coBs . device for forming. I. Moss . . . . . . . .  615,0.% 
Bricks. etc., appliance for use in drying . E. Gib-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.156 
Bridge gate, A. Heinze . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,865 
Broom head. W .  M. Hale . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.065 
Brush. fountain, E. F. Dorsey . . . . . . . . . . . . . . . . . . . . . .  615,tJ63 
Buckle, trace or tug. J. Mealey . . . . . . . . . . . . . . . . . . . . . .  614.877 
Burner. See Gas burner. Hydrocarbon burner. Vapor burner. 
Calculator, arithmetical, W. A. Drake . . . . . .  614,8(9. 6l4.850 
Calculator t interest, W .  A. Drake . . . . . . . . . . . . . . . . . .  614 ,851 
Calendar, automatIC perpetual ,  J. W. Irwin et al. 615,221 
Cameras , multiplying plate holder for photo. 

graphic. S. DWIght . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.064 
Can. See Oil can. 
Can crimping machine, J. Des BrisRy . . . . . . . . . . . . . . 615.061 
Car alarm mechanism, G. K lein, Jr . . . . . . . . . . . . . . . .  614,871 
Car brake, railway. C. P. Hammond . . . . . . . . . . . . . . . .  614.862 
Car center sill, railway, G. Westinlhouse . . . . . . . . .  615,118 
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Car wheels, rolls. etc. , treating chilled cast iron, 
W. W. Lobdell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.075 

Cars . deliverer of packages from moving, F. M. 
Hatch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.863 

Carbureter. E. D. Parrott . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,100 
Carding machIne fiat grinding mechanism , J. 

Eatough . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615,016 
Case. See Display case. Show case . 
Cash payments. apparatus for registering and 

controlling, H. Pott in . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,977 
Cash recorder, H. Pattin . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,978 
Cash register, autograph, J.  A. Hotl', 

615.020 to 615.022. 615.0'24 
Caster, furniture, F. L. George . . . . . . . . . . . . . . . . . . . . . .  615. 1;)5 
Cementing apparatus . Gordon & Coupal . . . . . . . . . . .  614.857 
Chain, drive. R. Abell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.�22 
Chain for cycles. etc . . pitch , �'. Woodcock . . . . . . . . . 615,203 
Chair. See Easy chair. 
Chair back adjusting deVIce, W. E. I�atimer . . . . . . 614 .963 
Chimney cleaner. Lefebvre & Poliquin . . . . . . . . . . . 614.874 
Chopper. See Cotton chopper. 
Churn. I,. Drake . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.147 
Churn dasher, E. A. Franklin . . . . . . . . . . . . . . . . . . . . . . 615,154 
Clamp. See }'urniture clamp. MachInist's 

clamp. 
Cleaner. See Boiler cleaner. Chimney cleaner. 
Clipper, hair. J. M. Kinlt . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.900 
Clock. alarm,  W. E. Porter . . . . . . . . . . . . . . . . . . . . . . . . 615.044 
Cloth sh earing- machine , M. La Fountain, Jr . . . . . .  615.100 
Clutch. E. G. Hoffmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,9.>1 
Coal hod. F. L. Carl ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,ml! 
Coats. hats, etc . .  hallger for. H. ChristianuB . . . . . .  614.g;-�a 
Conveyer. enelless. J .  Dick . . . . . . . . . . . . . . . . . . . . . . . . . .  614 .847 
Core bar, T. Keenan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,9j8 
Corn hu sking machine feeder, W. Gutenkunst . . . .  614.8.j9 
Corn knife. E. D. Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.920 
Corset, M. Lyons . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.029 
Cotton chopper. Hi1lermann & Heinen . . . . . . . . . . . . 615,175 
Cotton g1n roller covering, E. L. Peterson . . . . . . . . .  615,103 
Coupling. See Hose coupling. 
Coupling pins. nlechanism for supporting, G. K. 

Hamfeldt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,168 
Crank motion, P. Goldmann . . . . . . . . . . . . . . . . . . . . . . . .  615.158 
Cultivator • •  1. G. W. & A. K. Bailey . . . . . . . . . . . . . . . .  615.126 
Cultivator. J. W. Brown . . . . . . . . . . .  ; . . . . . . . . . . . . . . . . .  615.210 
Cultivator, L. W. Grauerholz . . . . . . . . . . . . . . . . . . . . . .  615.100 
Curtain hanger. R. Alexander . . . . . . . . . . . . . . . . . . . . . .  615.IU 
Cuspidor. H. J. Springer . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,111 
Cutter. See Rotary cutter. Tobacco cutter. 
Cycle holder. coin controlled. O. Schoeller . . . . . . . .  614,897 
Cycle saddle. C. F. Batt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615. 129 
Dental engine. C. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . . ti14.82!J 
Diamond polish inlt tool.  J. W. Lyon . . . . . . . . . . . . . . . 61;'.0;;3 
Die. See Screw cutting- die. 
Dish draining apparatus . G. Bonham . . . . . . . . . . . . . .  614.fI27 
Display case, revolving', J. Mandel . . . . . . . . . . . . . . . . .  61;),032 
Door cbeck; P. J. Lennart . . . . . . . . . . . . . . . . . . . . . . . . . .  615.074 
Door check, N. C. M errilL .  . . . . . . . . . . . . . . . . . . . . . . . . . . 615,m. 
Door check , G. W. Warner . . . . . . . . . . . . . . . . . . . . . . . . .  614.!I09 
Draughting instrument, R. Ruffin . . . . . . . . . . . . . . . . . 614.98.r, 
Drawer, Alter &; Anchors . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.H2:l 
Drawing table. F. W. Beckman . . . . . . . . . . . . . . . . . . . . .  615,130 
Drill. See Hand dril1. Hand operated drill. 
Dril ling mach ines , automatic feed ing mechanism 

for. W.  E. Hotchkiss . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,R66 
Drinking fountain, Hyde & Buckley . . . . . . . . . . . . . . .  615.182 
Dust pan, R. Grove . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.f!58 
Dyeing apparatus . R. M. Hunter . . . . . . . . . . . . . . . . . . . .  614,8fiS 
Easy chair, E. J. Smith . . . . . . . . . . . " . . . . . . . . . . . . . . . . .  614.fl':li 
Elastic tired wheel .  S. C. Davidson . . . . . . . . . .  , . . . . . .  615,059 
Electric circuit switch, automatic time, F. Rich-

ard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . 614.982 
Electric circuits . mechanism for controlling. G� 

H. W hittingham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.914 
Electric machinery. dynamo , Lewis & Howitt . . . . 6W.!l64 
Electric safety device, J. �'. Kelly . . . . . . . . . . . . . . . . . . 615,186 
Electricai conductors. underground conduit for, 

C. H. Sewal l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.00;' 
ElectricaJ connections, forming. W. B. Cleveland 6U.fI.:iH 
Electrical hinge contact, C. Baxter. . . . . . . . . . . .  . . .  615,209 
Electromechanical striking m echanism. Beach & 

Dougbty . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 615.057 
Elevator, H. 1.  Lurye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615,08(] 
El evator sbaft safety door. S. H. Keech . . . . . . . . . . .  615,222 
Engine. See Air engine. Dental engine. Gas 

engine . Internal combustion engine. Rotary 
engine. I).'raction engine. 

Engine indicator. continuous, T. Gray . . . . . . . . . . . . . 615,161 
Eng-ines. brmter for hydrocarbureted air, W. D. 

Priest man et a1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614,889 wb'ch comprises two pivoted plates. the one baviIlg 
screw-holes for attachment and the otber baving an ink- IN 0 EX OF INVENTIONS �ri;�����

g
D�i��\�Wg.:a�.:��.

i
�.� : : : : : : : : : : : : : : : : : : : :  �tt�� 

Envelop fastener. G. E. Adams . . . . . . . . . . . . . . . . . . . . .  615.056 well pocket. The two plates have a cam-joint at tbeir 
pivoted ends. by means of wbich joint one plate is tigbtly 
bound against the otber when the well is closed. Tbns 
there is produced an air. tight and du.t-proof joint. 

APPA RATUS )<'OR MAKING CLEAR CAN-ICE.-
JOHN E. SIMON, Louisvi l le, Ky. In manufacturing 
H can-ice," tbere is formed an objectionable center core, 
which detracts from the appearance of the ice-block and 
causes tbe ice to become offensive to taste and smell. 
The present invention seeks to overcome this objection 
by introducing air ir.to tbe can during tbe freezing pro­
cess. Thib is accomplisbed by means of a flexible tube 
adapted to hang.down into the can and supported hy a 
rod extending over tbe can beneath the lid. 

For which Letters Patent of the 
United States were Granted 

NOVEMBER 29, 1898,  

Evaporating apparatus, M. E. Brigham . . . . . . . . . . . .  614.926 
Evaporating pan , C. S. Bediant . . . . . . . . . . . . . . . . . . . . .  615,VU 
Eyeletting machine. P. R. Glass . . . . . . . . . . . . . . . . . . . .  615.018 
Itabric cleaning machine, F. Burger . . . . . . . . . . . . . . . .  614,832 
}i-'at. process of and apparatus for extracting, Hl. 

Maertens . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ . .  615.0.10 
Feed mill .  J. M. Hess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615.173 
Fence wire twisting machine. A. W. McFarland .. 61(,970 

A N D  E A C H B E  A R I N O T H A T  0 A T B. JfieI8a�[o�.���� .���.s.� •. �.�i
.S.���.� ?  .������.l�.� .. �: �'. 615.229 

File. letter. A. Tenltvall .. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  615. 115 
lSee note at end of list about copies of these patents.] �1��:��,

a
r
t�:�fvi;:.\5��.

bW����n.���:: .�'. �.����� g�gJi� 
Fire escape, J. M. Franklin . . . . . . . . . . . . . . . . . . . . . . . . . .  614.8.j.1) 

Adjustable and extension table. H. II Rottman 615.048 Ii�� �?ri'.iI:;.������;.tc.H��t:.nGiii : : : : : : : : : : : : : : : : :  �}g:gl� 1�;��n::�� 8��rge .
C
j ,

S
A���'i£�.

i
��: : : : : : : : . : : : : : : : :  �lt:�� Fire screen. folding. J. Huffman .. . . . . . . . . . . . . . . . . . .  614,867 

Air and gas mixer. G. S. Chambers . . . . . . . . . . . . . . . .  614.836 t:�:g ���.kE.'ridte���.���� : : : : : : : : : · : : : : : : :  � : : : :  : : : : : : : �tt�+g Air enltine. M. Schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  614 .992 FIshing float. W. L. Lubbock . . . . . . . . . . . . . . . . . . . . . . . . 615.078 Amal gamator. J.  D. Maclay , . . . . . . . . . . . . . . . . . . . . . . . .  61(.005 Fodder binder and package carrier, C. H. Marston ti14.Hti6 Amalgamator and d istributer, .J. H. Rae . . . . . . . . . . 615,046 Fog signal, W. T. Purchase. . . . . . . . . . . . . . . . . . . . . . . . .  615,228 
Desi gns.  ���irrr:t�

r
E�

o
J. ���c'h':ls��: .I.�� .�: .�.���: ·.6i5:2i8: �1�:�I� Fountain.  See Drinking fount'lin. 

I 
'15 Furnace cooling jacket. blast. J. W. Nesm ith . . . . .  6U.!-J71 

WIND- WHEEL - THEODORE A. SCHLAEBITZ, Lin.  �:Jr��'i;r�����t.
a��eG�a�: ������.

i�.� .. : : : : : : : : : : : : : :  �15:n� Furnace tire bar, boiler or other, L. Peellaert . . . . .  ti);'),()41 

coi n , N e t). Thc leading t ea tme of thIS deslgIl is a pyra- Bali.ng press, G. J . Kuehn . . . . ; . . . . . . . . . . .  _ . . . . . . . . . . . 614,961 ���l��Wi�;Aar�'a��:� .�.���:��� : : · : : : : : : : : :  � : : : : : : :  �U:&:� 1 Baslll . bath .  etc . .  lavatory. � .  C. Lynde . . . . . . . . . . . . 615.082 Gas burner safety S II Blodgett 615 011 mid sllrmounted by a globe or spbere. The pyramid Batt�ry. See Pri ma�y battery. . Gas engine: H. C. Strang . . . . . . . . . .
. 
: : : : : : : : : : : : : : : : : 615:052 

rests upon a disk, below which disk a secund disk of �::����: g:n: �: �'. t���
s
�;� : : : : � : : : : : : � : : : : : : : : : : :  ��g:Mg Gas generating apparatus , acetylene , L. Trou-

larger diameter IS monllted . Upon tbis second disk Fun- Bearing for worm gears, thrust, W. C. William- Gas
b
:!���Iio�: ·aceiyieiie: 'A: Da�i;e�: : : : : : : : : : : : : :  �U:� 

nels are located. Above the ball or sphere is the fignre Be:r7�g' ;fIi'eei: rol'I,;r: ii: 'B: 'ii:ii: j: ·Dun·caii.: · : : :  ��N� Gas or oil h enter, J. J. Nix . . . . . . . . . . .  . . . . . . . . . .  615,193 
of a cock standing upon a \\'eather-vane. Bed bottom , J . B. Ryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614.987 Gat

:�t�
ee Bridge gate. Railway cattle guard 

Bed bottom fram e. B. Newbury . .  " . . . . . . . . . . . . . . . .  615,0:18 Generator. See Gas generator. SPOON. - - FRANK S. SWAL�I, Brookhaven, Miss. This Bed. couch. or crib , folding, A ntisdel & Lortz . . . . 615,008 Glass. See Field or opera glass. 
inv('ntor has designed a paper spoon having a .ring Beq sh�tk fo� sick beds. apparatus for chang. 

614 8"'0 Glass articleR . machine mould for use in blowing, 
formed at the onter end of the handle. The spoon-bowl Bed�t�'ad: F.

a8. T.';;ie�so"ri : : : : : : : : : : : : : : : : : : : : : : : : : : :  61(:820 G 1�lorel l &
t 

Ko�f' T · �; · " · · · " " · · · " · · " · · · · · · · · " · �lg·Wl 
is so formed that the handle, if prolonged, would bisect �ee
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ice . . . . . . . . . . . . . . . . . . . . . . .  �1
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1;t; G�ve��f.�.r�v�rw. ])ing.i'L. : : : . : : : : : : : : : : : : : : : : : : : : :  615:144 e , walS , . tenenzuc . . . . . . . . . . . . . . . . . . . . . . . . . .  J :J  • •  ' ,  Grain pearl in!!" m ach ine, J .  C. Holloway . . . . . . . . . . 615.177 tbe ring Bicycle. G. Cadd ick . . . . . . . .  . . . . . . . . . . .  . . . . . . . . . . . . .  61;;.137 Gud�eon C E S'lDde 614 989 . . B!cycle. L. R. Gaylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614.944 Hani"e anrt t�ace'-- �onnector: i: ir.: \Vaitoii : : : : :  : : : : : 614:908 NOTE.-Copies of any of these patents will be fum- �l���l�·a�i;:,'h'��I�t: i:w: [;iaiieiiiiwaiie: : : : . '. : : ·. ·. �lkm , Hand drill . H. G. Warren . . . . . . . . . . . . . . . . . . . . . . . . . . .  614.no 
ished by Munn & Clo. for 10 cents each. Please send Bicycle brake. W. H. Holloway . . . . . . . . . . . . . . . . . . . . . 614.g52 ! Hand operated dni l .  � . . 1 . .  Doran . . . . . . . . . . . . . . . . . . . .  614,848 

f b 
. I f b '  t' d d Bicyc1 e brake , pneumatic , C. Sears . . . . . , . . . . . . . . . . .  614.899 Handle. See Umbrepa h.mdle. 

the name 0 t e patentee, tIt e o  t e mven lOn, an ate Bicycle changeable "ear. F. E. Maxwel l . . . . . . . . . . .  615.033 1 Harvester, corn, R. E. Smltb . . . . . . . . . . . . . . . . . .  : . . . . .  614,904 
of this paper. Bicycle driving mechanism, W .  E. 'l'aft .. . . . . . . . . . . 614,999 (Continueu on paue 381) 
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